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EXECUTIVE SUMMARY

Century Engineering has been issued a work order (#2011-1, under Contract #5000000031) by
Shippensburg University of the State System of Higher Education of the Commonwealth of
Pennsylvania to provide a feasibility study for upgrading the HVAC system serving Old Main located
at 1871 Old Main Drive.

Old Main is the signature building on campus. The overall goal of this study is to determine what
HVAC system upgrades and specific options are available to bring the entire building up to code
compliant conditions, including efficient energy management, providing each space with reasonable
temperature control and a comfortable working atmosphere. This study presents an engineering
opinion on how best to utilize small annual funding sources to make progress on the overall goal
and to achieve maximum resulits for any portion of HVAC upgrades that would benefit the building
along the way. In order to limit the complexity of this analysis, a few assumptions have been made
to help narrow the focus onto specific options which present a more realistic approach to renovating
this particular building.

Old Main is partially conditioned by an existing mechanical HVAC system consisting of two central
station, four-pipe air handling units (approximately 60 Tons each), that have been in service since
the last major renovation effort in 1984-85. It has been reported that maintenance staff have at
times had to manually isolate floors individualily to control airflow in order to bring adequate HVYAC
system capacity to all areas of the building. It is clear that the existing system has surpassed its
expected service life, having been in operation for over twenty-five years. Because of the present
condition and limited operability of the HVAC system, the University requested this study in order to
suggest recommended upgrades to rectify the problems in the best way possible with the goal in
mind to increase overali building energy efficiency.

As part of this study a peak block cooling load calculation was performed on all floors of Old Main.
The building load was divided into zoned groups of spaces based on exposure orientation and then
grouped by floor and also by building quadrant. Old Main requires approximately 150 Tons of peak
load cooling and approximately 4,600 CFM of outdoor ventilation air.

After careful examination of all assumptions and limiting factors involved, the foliowing have been

chosen for analysis and consideration:
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e Option 1: Replace two (2) existing air handling units with two (2) new 75-Ton four-pipe
variable air volume (VAV) air handlers and retrofit the existing zones with single duct VAV
terminals with heating water coil; the heating water finned tube radiation system at the
perimeter shall be retained as it is currently used.

e Option 2: Replace two (2) existing air handling units with four (4) new 38-Ton four-pipe
variable air volume (VAV} air handlers isolating the four building quadrants into separate air
systems; reftrofit the existing zones with single duct VAV terminals with heating water coil;
the heating water finned tube radiation system at the perimeter shall be retained as it is
currently used.

» Option 3: Remove two (2) existing air handling units, the pneumatic zone dampers, and the
heating water finned tube radiation system at the perimeter; provide four-pipe console fan
coil units along the perimeter and concealed units where required for interior spaces; provide
two (2) new 2,500 CFM dedicated outdoor air energy recovery units to provide tempered
ventilation air to the conditioned zone spaces.

Each of the three design options listed above have their inherent advantages in terms of the overall
benefits that each option provides and all three options will have a significant effect on improving
overall building energy consumption. However, the feasibility of implementation can present a
number of pitfalls and hurdles that must be considered and overcome along the way, which may
affect the decision on which suggestion makes the most sense. A challenge is presented of
determining what the best and most logical recommendation is for spending the annual funding
allotments in order to achieve the end goal of a completely renovated Old Main building HVAC

system.

It appears that the option that presents the most practical choice, offering more flexibility and ease of
implementation, is the second featured alternative which suggests dividing Old Main into four
separate variable air volume systems each with a four-pipe air handling unit and VAV air terminals.
Any option that is chosen will require significant coordination of the multiple phases of
implementation, but it appears as though splitting the building into quadrant systems allows the

easiest to control for the use of incremental annual funding sources.
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INTRODUCTION/BACKGROUND

Old Main is the signature building on campus, and houses administrative functions including the
President’s and Vice President’s offices, as well as other administrative services, human resources,
admissions, financial aid, registrar, and student accounts offices. Constructed in 1871, its reported
last renovation occurred in 1984-85 when most of the HVAC systems were either upgraded or
replaced.

The overall goal of this study is to determine what HYAC system upgrades and specific options are
available to bring the entire building up to code compliant conditions, including efficient energy
management, providing each space with reasonable temperature control and a comfortable working
atmosphere. This includes providing systems analysis and “order-of-magnitude” opinions of
probable construction cost to determine the approximate funding level required to achieve this
overall goal. It is evident that the level of funding to achieve this goal in its entirety may not be
available for some time; however, a lower level of project funding in annual increments should be
available in the near future. Therefore, this study presents an engineering opinion on how best to
utilize these smaller funding sources to make progress on the overall goal and to achieve maximum
results for any portion of HVAC upgrades that would benefit the building along the way.

When evaluating existing buildings for recommendations for renovating mechanical systems, the
analysis must consider a wide range of choices with regard to the types of systems that are
available. In order to limit the complexity of this analysis, a few assumptions have been made to
help narrow the focus onto specific options which present a more realistic approach to renovating
this particular building.

* One assumption is obviously the limitation on project funding, as already mentioned. The
entire building HVAC system will not be able to be demolished for full replacement all under
one effort. Any upgrades to the HVAC system will be assumed to be implemented as partial
upgrades with changes made on an incremental basis according to availability of funding
and building logistics such as time schedule and occupancy. itis understood that there will
be a limitation of available funding in annual increments, which is to be appropriated as an
annual maintenance budget for Old Main.

» Anotherassumption heavily considers the historical nature of this building and the limitations
that the existing architecture presents on the notion of renovation activity. Mechanical
construction must be able to be accomplished without altering or destroying the historical
significance of the building’s appearance. Mechanical system recommendations have
assumed that little to no major architectural alterations to any parts of Old Main are desired
by the University or any governing historical society or group.
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It is assumed that during and throughout any renovation construction activity, the remainder
of the building is to remain fully functional and occupied continuously. While minor
inconveniences are unavoidable during this type of work, the recommendations presented
have taken into consideration what level of impact the suggested renovation activity could
have on the facility and its occupants,

The existing building envelope including the wall, window, and roof constructions will remain
in their current state and any plans for upgrading or renovating any one or all of these
architectural systems have not been considered here. it should be noted that the existing
wall, window, and roof constructions appear to be marginally insulated, if at all, and are most
likely not conducive to enhancing the energy efficiency of proposed mechanical systems nor
contributory to the reduction of the heating and cooling capacity required to condition the
spaces for optimal human comfort. Consideration of optimizing the building envelope will
surely help a great deal, but are beyond the scope of this analysis.

The mechanical HVAC systems currently serving Old Main use a central plant that produces
chilled water, hydronic heating water, and hydronic heating glycol as the heat transfer media
used in the HVAC systems equipment. [t is reported that these central plant utilities are
intended to remain in place for the short-term future while a campus-wide central plant is in
the planning stages to serve this building in the long-tem. Therefore, the system
recommendations presented have only considered those that use chilled and heating water
equipment and other systems such as DX refrigerant based, gas-fired packaged or water
source heat loop have been eliminated from consideration. Should this assumption be
determined to be too narrow, then consideration of these other types of systems may be
expanded upon.

The system of automatic temperature control (ATC) that is currently installed in Old Main
consists of a web-based BACnet compatible direct digital control (DDC) network backbone
(by Automated Logic Corporation) that controls the existing hydronic heating and cooling
equipment and distribution pumps as well as the control of the existing air handling units. It
is assumed that any future HVAC renovations will utilize or expand this existing ATC system
network as required to sequence and control any additional new equipment.

As part of this feasibility study effort, Century Engineering has performed the following tasks under
the scope of this work:

A cursory overall review of the existing building documentation available which includes the
original mechanical renovation drawings (c. 12/29/1982), Century Room upgrades
(c. 12/15/1998), and the relocation of the existing chiller condensing units (7/28/1997).
Other documents reviewed were the “Feasibility Study for the Old Main Chapel,” (RPA,
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1/14/2008), “Central Chilled Water System Evaluation,” (EEI, 6/10/2010), and the Old Main
ATC As-Builts, (Intercon Automation, 7/7/2005).

» A preliminary site visit to Old Main for the purpose of observing the extent of the existing
mechanical HVAC systems and equipment in order to gain visual knowledge of the age,
condition, and overall functioning state of the system as it currently operates. This site visit
was also to determine evidence of any major deviations from the existing documents as they
were reviewed and to visually assess the general architectural layout and construction of the
building.

« General discussions during initial and subsequent site visits with Shippensburg University
maintenance personnel regarding the overall condition, history, and operation of the existing
HVAC systems and equipment.

» Completion of overall estimated building block heating and cooling load calculations using
basic assumptions for the purpose of determining general overall expected systems capacity
requirements for both heating and cooling capacity and necessary volumes of outdoor air for
use in meeting the current ventilation requirements. These calculations do not provide
sufficient data for use with any detailed design preparation and it is recommended that a
more extensive detailed analysis be performed in the future to meet any actual design
purpose.

e Analyzed, selected, and evaluated potential options, alternatives, and cost implications of
mechanical HVAC system renovations that could be offered for consideration to be
implemented into Old Main taking into account the confines of the realm of assumptions
made.

* Presented a Preliminary Draft Report documenting initial progress of the essential tasks
pertinent to realizing the achievement of the overall goal of this study.

¢ Participated in a review discussion of the Preliminary Draft Report with Shippensburg
University facilities managers.

* A follow-up site visit to Old Main for the purpose of observing in closer detail some of the
pneumatic bladder dampers and their associated controls and completing a detailed survey
of the existing zone control thermostats while documenting current space usage.

» Presented this Final Draft Report documenting the completion of the full HVAC System
Feasibility Study of Old Main, including the compilation of supporting analysis data, floor
plans showing proposed zoning diagrams, and revisions to previously submitted order-of-
magnitude project costs.
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EXISTING CONDITIONS/LOAD STUDY

Old Main is partially conditioned by an existing mechanical HYAC system consisting of two central
station four-pipe air handling units (approximately 60 Tons each), that have been in service since
the last major renovation effort in 1984-85. These units were originally variable volume by way of
variable guide vanes at the inlets to the supply fans. With the retrofit of new variable frequency
drives, the air handling units have since been converted for variable air volume (VAV) operation with
full air-side economizer mode. These two AHUs are situated on the top (4™) floor of the building in
mechanical equipment rooms located on the back (North) side of the building at opposite ends of
the main central corridor. Each unit is tasked with serving half of the building including spaces on
the first, second, and third floors and are practically identical in size, capacity, and configuration.
Two inline return/relief fans are located in the upper attic space above the fourth floor main corridor
and are each assigned to one of the main air handling units. Four-pipe hydronic service is
distributed from the basement central plant consisting of two 70-Ton (nominal) capacity split system
chillers and a 1700 MBH steam-glycol hot water convertor. Two additional 812 MBH steam-hot
water convertors in the basement also produce heating water that serves all of the perimeter finned
tube radiation heating throughout the building.

The fourth floor is presently unoccupied and contains small rooms that have been abandoned and
were not renovated in the 1984-85 major improvement to the building. Subsequently, this fioor is not
mechanically conditioned or ventilated by the central HVAC system with the exception of a limited
number of heating water unit heaters installed in the corridors. The HVAC system as described
above distributes conditioned mixed supply air to the third, second, and first floors via vertical supply
air ducts in each quadrant of the building. The supply air mains branch outward from duct shafts in
each of the four quadrants on each floor where they separate into multiple sub-branches. Each sub-
branch contains a duct-mounted pneumatically operated bladder-type damper which serves as a
variable air volume (VAV) type zone control device. These air systems use the central air handlers
to produce low pressure variable amounts of air via the bladder-type zone dampers to provide a
temperature responsive system for the end users. Each pneumatically operated zone damper is
controlled by a single differential pressure sensor downstream of the damper to maintain airflow to
the conditioned spaces within the zone. Temperature in each space is controlled by dedicated room
thermostats, which operate individuai duct-mounted pneumatically operated bladder dampers or
variable air volume ceiling supply air diffusers, which in turn control static pressure downstream of
their respective zone dampers. The existing zone dampers are presently in poor operating condition
and are failing due to age. This is making it extremely difficult to maintain overall building control
with respect to adequate air distribution and control of temperature and humidity. It has been
reported that maintenance staff have at times had to manuaily isolate floors individually to control
airflow in order to bring adequate HVAC system capacity to all areas of the building. The need for
this has occurred primarily during a building start-up after an unoccupied shutdown period such as
over a weekend or extended holiday.
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It is clear that the existing system has surpassed its expected service life having been in operation
for over twenty-five years and the current state of its operation is having a significant negative
impact on overall building energy consumption. There have been attempts to upgrade and maintain
the system as best as can be expected with items such as upgrades to the automatic temperature
control {ATC) system and routine periodic maintenance to the air handling units including motor
shafts and bearings. However, the main area of concern appears to be the inability of the
pneumatic dampers to be able to operate properly. Most of these devices are located above hard
ceilings or in otherwise difficult to access locations and cannot be repaired or maintained. Because
of the present condition and limited operability of the HVAC system, the University requested this
study in order to suggest recommended upgrades to rectify the problems in the best way possible
with the goal in mind to increase overall building energy efficiency.

As part of this study a peak block cooling load calculation was performed on all floors of Old Main.
The Chapel and the Institutional Research Wing were calculated separately. The Century Room
café area was excluded since this area was recently renovated and adequate data is available
regarding this system. As a result, Old Main requires a block cooling load capacity of approximately
150 Tons including the load due to incoming outdoor ventilation air. The following assumptions
were made with regard to cooling load input factors. More detailed information is included in the
Appendices of this document.

o Weather Data: Harrisburg, PA, Summer Design-92°Fdb/74°Fwb, Winter Design-9°F

o Exterior Wall Construction: 4" face brick, 8° HW concrete block (stone) masonry,
uninsulated cavity, gypsum wallboard, u-value = 0.248

¢ Roof/Attic Construction: Slate, wood deck, 6" batt insulation, u-value = 0.044
e Window Construction: Wood framed, single pane, 1/8” clear glass, u-value = 0.98

» Spaces: Typical office criteria, 5 People/1000 sq.ft. (per ASHRAE 62.1-2007), Lighting = 1.0
W./sq.ft., Equipment = 1.5 W ./sq.ft., Infiltration = 0.5 ACH (cooling)/1.25 ACH (heating)

e Ventilation Rate: 5.0 CFM/P. + 0.06 CFM/sq.ft. (typical office space per ASHRAE 62.1-
2007)

 Thermostat Set Points: Occupied-75°F(cocling)/70°F(heating)
» Hydronic Service Temperatures: 12°F(dT, chilled water), 20°F(dT, heating water)

The building load was divided into zoned groups of spaces based on exposure orientation and then
grouped by floor and also by building quadrant. The following tables summarize the calculated
building loads. Due to the different grouping of spaces and zones from the Floor Grouping to the
Quadrant Grouping, there is some diversity in the peak cooling and ventilation ioads which is evident
by the slightly differing total results as shown in the tabular data. Itis important to note that these
vaiues, while differing slightly, are well within the same orders of magnitude and the differences are
negligible for this analysis. Detailed breakdowns of the resultant block loads are included in the
Appendices.
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Zones Grouped By Floor

Cooling

Heating

SYSTEM Capacity Capacity Ventilation Air Building Area
(Tons) (MBH) (GEM) (sq.ft.)
1% Floor 40.2 531.6 1235 16,250
2" Floor 40.4 538.4 1080 14,205
3" Floor 336 456.1 1080 14,210
4™ Floor 37.1 498.7 1200 16,000
TOTAL 151.3 2024.8 4595 60,665

Zones Grouped By Quadrant

SYSTEM g:;:g}g :::;E?y Ventilation Air Building Area
(Tons) (MBH) (CFM) (sq.ft.)
NW Core 31.1 383.2 875 10,690
SW Core 31.2 3776 875 10,710
NE Core 26.5 334.7 715 8,840
SE Core 35.2 427.3 085 12,060
N4 Core/Main 29.1 502.2 1155 18,365
TOTAL 153.1 2025.0 4605 60,665

Note: N4 Core/Main includes the 4" Floor North Central Wing and all main corridors, stairs, and

toilet rooms on all floors

SYSTERM Cooling Heating Ventilation Air | Building Area
Capacity Capacity (CFM) (sq.ft)
(Tons) (MBH) T
Chapel 41.0 534.3 1920 5,555
Institutional
Research Wing 5.9 77.0 175 2,045
Cooling Heating g . S
BLDG. TOTAL Capacity Capacity Veniél‘I:a;:;; Air Buul(t:lsmi!t I)-\rea
(Tons) (MBH) q-f.
Old Main Bldg. 200 2636 6700 68,265
103073.01 8
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DISCUSSION/BUILDING SYSTEM REQUIREMENTS

As outlined above, Old Main requires approximately 150 Tons of peak load cooling and
approximately 4,600 CFM of outdoor ventilation air. The Chapel and the Institutional Research
Wing add another approximately 47 Tons of cooling. An examination of the zoning method as
depicted on the existing drawings indicates that the building load has been divided equally in half
from East to West with a single air handling unit serving each half. The two building halves are then
divided again with each air handling unit serving a specific quadrant of the building (AHU-1, NE/SE
and AHU-2, NW/SW). Nominally, each half of the building can be approximated to require about 75
Tons where each of the four quadrants requires about 38 Tons of cooling and about 15,000 CFM of
supply air.

» Each air handling unit serves half of the building and there are no provisions in place to
provide any redundancy or flexibility should one of the air handling units be rendered
inoperable due to failure or other shutdown of the unit. Therefore, one haif of the building is
affected if there is a shutdown of one of the air handlers for any reason. New HVAC
upgrades should consider reducing the breadth of reliability on one air system by possibly
further dividing the building zones into smaller HVAC systems.

* The existing systems are reportedly designed to include future capacity which is assumed to
be the possible fit out of the fourth floor. To date there has been no fit out requiring
extension of the HVAC system to the fourth floor. Any future HVAC upgrades should
consider including all or at least a portion of the fourth floor load into the system capacity.

* Operations and activity within Old Main will be expected to continue while HVAC upgrades
are occurring. Any future HYAC upgrades should take into account the effects that shutting
down any portion of the building has allowing the least amount of disruption to the occupants
and the functions that occur in those areas of the building.

» Old Main has several different exposure orientations and considerably different space usage
diversity. For this reason, as much system flexibility as possible should be considered in
order to properly satisfy the varying load conditions that may occur throughout the building at
any given time. Several zones of control should be provided in any future HVAC systems
upgrade.

« There is an existing direct digital control (DDC) network backbone already in place to provide
a limited degree of building automation of the existing HVAC systems. It is assumed that
any future HVAC upgrades will be incorporated into this existing system in order to expand
the building automation capabilities. Any incremental system upgrades will have to be able
to tie into the existing ATC system and be fully operational while the remaining systems
continue to operate alongside them as they presently do.
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ANALYSIS AND RECOMMENDATIONS

After careful examination of all assumptions and limiting factors involved, the following have been
chosen for analysis and consideration:

s Option 1: Replace two (2) existing air handling units with two (2) new 75-Ton four-pipe
variable air volume (VAV) air handlers and retrofit the existing zones with single duct VAV
terminals with heating water coil; the heating water finned tube radiation system at the
perimeter shall be retained as it is currently used.

o Option 2: Replace two (2) existing air handling units with four {(4) new 38-Ton four-pipe
variable air volume (VAV) air handlers isolating the four building quadrants into separate air
systems; retrofit the existing zones with single duct VAV terminals with heating water coil;
the heating water finned tube radiation system at the perimeter shall be retained as it is
currently used.

» Option 3: Remove two (2} existing air handling units, the pneumatic zone dampers, and the
heating water finned tube radiation system at the perimeter; provide four-pipe console fan
coil units along the perimeter and concealed units where required for interior spaces; provide
two (2) new 2,500 CFM dedicated outdoor air energy recovery units to provide tempered
ventilation air to the conditioned zone spaces.

Option 1
It has already been mentioned that the existing HVAC systems equipment is well beyond its

expected service life, so it goes without saying that the existing air handling units are in need of
immediate replacement in order to satisfy their intended use and be considered reliable into the
foreseeable future. A direct replacement of the existing air handling units is a straight-forward initial
recommendation as it presents the option of replacing the aged equipment without changing any of
the original functional intent of the system. Each unit would be located in the existing locations and
sized for the intended load capacity, including the appropriate amount of outdoor ventilation air to
meet the latest building code requirements. The failing pneumatically operated zone dampers would
be replaced with single duct VAV terminals with zone controllers to produce a more reliable air
distribution system with better zone comfort control. Control of these units can be incorporated into
the existing building ATC system. It is possible that some or all of the system ductwork can be
reused with little or no reconfiguration. The heating water finned tube radiation system at the
perimeter serves the purpose of providing an offset to the building envelope heat losses and would
continue to serve this purpose with little to no modifications needed.
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Option 2
Much like the system described above in Option 1, this system alternative allows for the replacement

of the aged existing AHUs with four new units while providing the flexibility and specialized zone
coverage of a smaller capacity air system dedicated to a select building zone. Two of these new air
handling units would be located in new mechanical equipment rooms on the fourth floor, constructed
directly across from the existing rooms, while two additional new units wouid be located in the
existing mechanical rooms. The vertical duct risers serving the two southern quadrants would be
decoupied from the existing duct mains and isolated from the northern quadrants, each to be served
by their own new air handling unit. The units would be sized for the capacity of a single quadrant
load capacity and ventilation air requirement. Likewise, this option would provide replacement of the
existing pneumatic dampers with VAV terminals while the perimeter heating system remains.

Option 3
This system alternative suggests the most radical change away from the existing design by

essentially eliminating the notion of a central air system satisfying all of the building conditioning
needs. Each space within the building conditioning zones would be provided with one or more four-
pipe fan coil units providing all of the sensible cooling and heating requirements within a localized
controlled zone. Console fan coil units fitted with chilled and heating water coiis would be installed
on the perimeter of the spaces along the exterior wall. A single-zone thermostat would control each
unit individually to meet the immediate needs of the spaces. The perimeter finned tube heating
system would be removed in this scenario. New chilled and heating water piping risers and lateral
runs would be provided to serve each zone of fan coil units installed in each quadrant. The two
existing air handling units would be removed and two new dedicated outdoor air energy recovery
units would be provided in their place to deliver tempered ventilation air to the conditioned zone
spaces. The existing duct shafts would be used for distribution of ventilation supply air and exhaust
air removal.
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EEASIBILITY/IMPLEMENTATION

A key part of the decision making process when considering upgrades and modifications to existing
buildings is the impact that the renovation concept has on the ability to get the work done. Each of
the three design options listed above have their inherent advantages in terms of the overall benefits
that each option provides and all three options will have a significant effect on improving overall
building energy consumption. However, the feasibility of implementation can present a number of
pitfalls and hurdles that must be considered and overcome along the way which may affect the
decision on which suggestion makes the most sense.

Option 1
While this option seems like the simplest and most logical decision whereby the existing air handling

units are replaced in kind, the impact on the total building is larger. As mentioned before, each of
the two existing air handlers serves one half of the building. In order to replace even one of them
there would have to be a total shutdown of that half of the building to get the old unit out and install
the new unit in its place and get it up and running. This could take several weeks to accomplish.
Careful planning would have to be arranged ahead of time in order to coordinate this type of
shutdown. However, once completed there would not be any further need to disrupt this amount of
building occupancy and the remainder of the recommended upgrades can take place fairly easily.
Each quadrant zone can be isolated from the central system and retrofitted one floor at a time.
Once the retrofit is completed, it can be tied into the air system main and brought online. The
overall impact would only be to the functionality of the spaces being renovated at that particular time
period. This could more than likely be coordinated rather easily with some prior planning and
availability of swing space. The existing pneumatic dampers, controls, and a majority of the
ductwork will have to be removed. With the retrofitting of the existing zone dampers with VAV
terminals, there will be the requirement for some minor architectural modifications as existing ceiling
spaces will have to be accessed and bulkheads and ceiling heights may have to be altered in order
to accommodate the installation of new equipment. This presents some unique challenges in
different parts of Old Main as each floor is not typical with respect to the others. Ceiling space is
limited in most areas, but there are varying ceiling heights on the different floors and accessibility to
existing ductwork and zone dampers can be especially challenging in some cases. Vertical duct
risers could possibly remain intact without the need to access or remove them at all. This would
definitely be a benefit to the feasibility of this option.

Option 2
In contrast to Option 1 as described above, this option seems to alieviate some of the problem of the

impact presented by a half building shutdown. Itis conceivable that the first steps to implementing
this option would be to construct the new mechanical equipment rooms on the fourth floor across
from the existing air handler rooms in preparation for serving the two southern building quadrants.
Since the fourth floor is abandoned and unconditioned, there would be practically no impact on the
existing building functions whatsoever while these units are placed in the ready position to be
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integrated into the building HVAC system. Once they are ready to go, a brief coordinated shutdown
of the existing air handler would allow the existing duct main to be decoupled, isolating the two
respective building quadrants while the new air handler is placed online to serve the zones in its
associated southern building quadrant. The existing air handler can be reconnected and placed
back online to continue serving the remaining northern building quadrant until it is replaced. But
much like the problem presented by Option 1, the northem quadrants will have to endure
a prolonged shutdown while the existing air handlers are replaced. However, the overall building
impact will be minimized since only one fourth of the building will be inconvenienced as it will only be
serving that one northern quadrant by that time. One important hurdle whose significance should
not be overlooked when considering this option is locating provisions for outdoor air intake to and
relief air exhaust from the new air handling units. The existing units have convenient access to the
northern (back) side of the building for this crucial function. The new units will need to find similar
access for new louvered air plenums as the front side of the building will not be a desirable location
to provide this. Implementing the remainder of the concept scheme follows very similarly to the
installation of VAV zones on the individual floors, except each will be integrated into a single
quadrant air system independent of the other quadrant. In the end, there will be closer control of a
smaller air system with this concept with more flexibility between the four air systems serving all four
quadrants of the building.

Option 3
As mentioned above, this option presents the most radical change of all when compared to the

central air systems outlined in the other two options. However, in order to implement this option
successfully a significant portion of the system needs to be installed ahead of time before bringing it
online. Before any existing zones can be retrofitted with four-pipe fan coil units, the chilled and
heating water risers will have to be put in place to distribute the hydronic services. While this
presents a new set of piping networks including risers and lateral runs, it does not impact the
functionality of the existing air systems in the mean time. Pipe risers can be located in convenient
existing chase spaces emanating from the basement central plant and continuing up through the
building with valved zone connections included for future connection to lateral branches when the
zones are to be retrofitted. Each individual space within a particular zone can be planned for the
installation of the console fan coil units needed to serve it and these can be installed at a time when
this is most feasible. It is important to note that while disruption within the zone may be isolated to
only one or two spaces at a time, there may be a wider impact to areas directly below in order to
install lateral branch piping in the ceiling space of the floor below with rough-in connections up to the
fan coil units on the floor above. This system can be implemented on a floor-by-floor basis within a
particular quadrant and then that quadrant can be isolated from the air system serving that portion of
the building. A significant hurdle associated with this option is how to provide ventilation air to the
retrofitted zones before the entire half of the building is completed and the existing air handling units
have not yet been replaced with new dedicated outdoor air energy recovery ventilators. A notable
drawback to this system type is the introduction of several new individual equipment units that
require periodic maintenance or are subject to require various repairs or replacement parts.

103073.01 13
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BUDGET/COST IMPLICATIONS

The limiting factor that carries the most significant impact on the implementation of any major HVAC
upgrades that are to be carried out in the near future in Old Main is the availability of sufficient
funding to cover the costs associated with completing the project. As it has been stated, it is
understood that there will be a limitation of available funding in annual increments. Therefore, a
challenge is presented of determining what the best and most logical recommendation is for
spending the annual funding allotments in order to achieve the end goal of a completely renovated
Old Main building HVAC system. The following breakdown presents a budget cost assumption for
each of the options suggested in this study. It should be noted that due to the analytical nature of
this study, which does not include detailed design efforts, there cannot be any strict reliance on
these costs for anything other than an overall assumption of reasonable expectations of order-of-

magnitude project costs.

Option 1 (Unit Prices)

HVAC Demolition, Existing Central Station AHU $5,000 (each)

HVAC Demolition, ductwork, dampers, air devices $22,500 (per quadrant)
(1) New 75-Ton/30,000 CFM Central Station Air Handling Unit, installed $105,000 (each)

(1) Single Duct VAV Terminal w/ HW Reheat, ductwork, diffusers installed $6,750 (each)

ATC tie-in to existing Automated Logic DDC backbone, per VAV terminal $1,200 (each)

Sheet Metal Ductwork (main), insulated, installed $50,000 (per quadrant)
Hydronic Piping {main), insulated, installed $37,500 (per quadrant)

Misc. Archit. Modifications (walls, ceilings, bulkheads, floors)

Option 2 (Unit Prices)

$200,000 (allowance)

HVAC Demolition, Existing Central Station AHU $5,000 (each)
HVAC Demolition, ductwork, dampers, air devices $22,500 (per quadrant)
(1) New 38-Ton/15,000 CFM Central Station Air Handling Unit, installed $54,000 (each)

(1) Single Duct VAV Terminal w/ HW Reheat, ductwork, diffusers installed
ATC tie-in to existing Automated Logic DDC backbone, per VAV terminal

$6,750 (each)
$1,200 (each)

(1) Intake Air Pienum/(1) Exhaust Air Plenum $8,000 (pair)
Sheet Metal Ductwork (main), insulated, installed $50,000 (per quadrant)
Hydronic Piping (main), insulated, installed $37,500 (per quadrant)

Misc. Archit. Modifications (walls, ceilings, bulkheads, floors)

Option 3 (Unit Prices)
HVAC Demoilition, Existing Central Station AHU

$200,000 (allowance)

$5,000 (each)

HVAC Demolition, ductwork, dampers, air devices $22,500 (per quadrant)
HVAC Demolition, HW piping and perimeter heat $7,600 (per quadrant)
(1) New 2,500 CFM Energy Recovery Ventilator w/ Total Wheel, Installed $38,600 (each)

(1) Fan Coil Unit, Console Type, 4-Pipe, instailed $5,000 (each)

ATC tie-in to existing Automated Logic DDC backbone, per FCU $1,500 (each)
Hydronic Piping {(main and branch), insulated, installed $103,000 (per quadrant)
Sheet Metal Ductwork (main, supply/exhaust), insulated, installed $39,600 (per quadrant)

Misc. Archit. Modifications (walls, ceilings, bulkheads, floors)

$200,000 (allowance)

103073.01
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Option 1 (Convert NE quadrant including a new central AHU for East side)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $27,500
75-Ton AHU, East Wings 1 $105,000
Single Duct VAV Terminals, 43 $290,250

NE Wing, 1% — 4th Floors

ATC tie-in, VAV Terminals,

NE Wing, 1% - 4th Floors 43 $51,600
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL | eeeeas $761,850

Option 1 (Convert SE quadrant and tie into a new central AHU on East side)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $22,500
Single Duct VAV Terminals,
SE Wing, 1% — 4th Floors & 3203500
ATC tie-in, VAV Terminals, SE
Wing, 1% 4th Floors 42 $50,400
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL |  eeeaaa $643,900

Option_1 (Convert entire East side of building including both NE and SE Wings and a new central AHU)

ITEM QUANTITY TOTAL ASSUMED COST

HVAC Demolition $50,000

75-Ton AHU, East Wings 1 $105,000
Single Duct VAV Terminals,

NE/SE Wings, 1% — 4th Floors = $573,750
ATC tie-in, VAV Terminals,

NE/SE Wings, 1% — 4th Floors &3 $102,000

Sheet Metal Ductwork 2 $100,000

Hydronic Piping 2 $75,000

Misc. Archit. Mods. 2 $400,000

TOTAL |  ecaaaa $1,405,750
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Option 1 (Convert NW gquadrant including a new central AHU for West side)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $27,500
75-Ton AHU, East Wings 1 $105,000
Single Duct VAV Terminals,
NW Wing, 1% - 4th Floors 42 $283,500
ATC tie-in, VAV Terminals,
NW Wing, 1% — 4th Fioors 42 $50,400
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL | aeee- $753,900
Option 1 (Convert SW quadrant and tie into a new central AHU on West side)
ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $22,500
Single Duct VAV Terminals,
SW Wing, 1% - 4th Floors 43 $200;250
ATC tie-in, VAV Terminals,
SW Wing, 1%~ 4th Floors 3 $51,600
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL | = eeaaas $651,850
Option 1 (Convert entire West side of building including both NW and SW Wings & a new central AHU)
ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $50,000
75-Ton AHU, East Wings 1 $105,000
Single Duct VAV Terminals,
NW/SW Wings, 1% — 4th Firs 8 $573,750
ATC tie-in, VAV Terminals,
NW/SW Wings, 1% - 4th Firs 85 $102,000
Sheet Metal Ductwork 2 $100,000
Hydronic Piping 2 $75,000
Misc. Archit. Mods. $400,000
TOTAL | = eeenn- $1,405,750
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Option 2 (Convert NW guadrant including a new central AHU for NW quadrant)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $27,500
38-Ton AHU, NW Quadrant 1 $54,000
Single Duct VAV Terminals,
NW Wing, 1% - 4th Floors 42 $283,500
ATC tie-in, VAV Terminals,
NW Wing, 1% — 4th Floors 42 $50,400
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL | eeeees $702,900
Option 2 (Convert NE guadrant including a new central AHU for NE quadrant)
ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $27,500
38-Ton AHU, NE Quadrant 1 $54,000
Single Duct VAV Terminals,
NE Wing, 1% - 4th Floors 43 $200;250
ATC tie-in, VAV Terminals,
NE Wing, 1% — 4th Floors 43 $51.600
Shest Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL = | = «aaea- $710,850
Option 2 {Convert entire North side of building including both NW and NE Wings & two new central AHUs)
ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $55,000
38-Ton AHU, East Wings 2 $108,000
Single Duct VAV Terminals,
NE/SE Wings, 1% — 4th Floors 85 $573,750
ATC tie-in, VAV Terminals,
NE/SE Wings, 1% — 4th Floors 85 $102,000
Intake/Exhaust Plenums 1 $8,000
Sheet Metal Ductwork 2 $100,000
Hydronic Piping 2 $75,000
Misc. Archit. Mods. 2 $400,000
TOTAL | eaeaaw. $1,421,750
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Option 2 (Convert SW guadrant including a new central AHU for SW quadrant)

Js)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $22 500
38-Ton AHU, SW Quadrant 1 $54,000
Single Duct VAV Terminals,
SW Wing, 1% — 4th Floors 43 $290,250
ATC tie-in, VAV Terminals,
SW Wlng, 1*! — 4th Floors 43 $51,600
Intake/Exhaust Plenums 1 $8,000
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL | = aaea-- $682,050
Option 2 (Convert SE guadrant including a new central AHU for SE guadrant)
ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $22 500
38-Ton AHU, SE Quadrant 1 $54,000
Single Duct VAV Terminals,
SE Wing, 1% — 4th Floors 42 $283,500
ATC tie-in, VAV Teminals, SE
Wing, 15— 4th Fioors 42 $50.400
Intake/Exhaust Plenums 1 $8,000
Sheet Metal Ductwork 1 $50,000
Hydronic Piping 1 $37,500
Misc. Archit. Mods. 1 $200,000
TOTAL | eeeeaa $705,900
Option 2 (Convert entire South side of bldg including both SW & SE Wings & two new central AHL
ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $45,000
38-Ton AHU, East Wings 2 $108,000
Sln le Duct VAV Termlnals
W/SW Wings, 1%— 4th Firs 85 $573,750
ATC tie-in, VAV Termlnals
NW/SW Wings, 1% — 4th Firs 85 $102,000
Intake/Exhaust Plenums 1 $8,000
Sheet Metal Ductwork 2 $100,000
Hydronic Piping 2 $75,000
Misc. Archit. Mods. 2 $400,000
TOTAL | = ceaaa- $1,411,750
103073.01 18
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Option 3 {Convert NE Quadrant to FCUs NOT including a new Energy Recovery Ventilator)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $30,100
4-Pipe FCU’s, NE Wing,
1% _ 4th Floors “ $205,000
ATC tie-in, FCU's, NE Wing,
1% — 4th Floors 41 $61,500
Sheet Metal Ductwork 1 $39,600
Hydronic Piping 1 $103,000
Misc. Archit. Mods. 1 $200,000
TOTAL | = aea--a $639,200

Option 3 (Convert SE Quadrant to FCUs NOT including a new Energy Recovery Ventilator)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $30,100
4-Pipe FCU's, SE Wing,
19— 4th Floors 52 360,000
ATC tie-in, FCU's, SE Wing,

1%~ 4th Floors o $78,000

Sheet Metal Ductwork 1 $39,600
Hydronic Piping 1 $103,000

Misc. Archit. Mods. 1 $200,000
TOTAL | aeeean $710,700

Option 3 (Convert NW Quadrant to FCUs NOT including a new Energy Recovery Ventilator)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $30,100
4-Pipe FCU’s, NW Wing,
1% _ 4th Floors 50 $250,000
ATC tie-in, FCU’s, NW Wing,

1% 4th Floors 50 275000
Sheet Metal Ductwork 1 $39,600
Hydronic Piping 1 $103,000
Misc. Archit. Mods. 1 $200,000
TOTAL |  aeeae- $697,700
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Option 3 (Convert SW Quadrant to FCUs NOT including a new Energy Recovery Ventilator)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $30,100
4-Pipe FCU's, SW Wing,
1% — 4th Floors it $240,000
ATC tie-in, FCU’s, SW Wing,
1% — 4th Floors 48 $72,000
Sheet Metal Ductwork 1 $39,600
Hydronic Piping 1 $103,000
Misc. Archit. Mods. 1 $200,000
TOTAL = | = eaeana=a $684,700

Option 3 (Convert entire East side of building to FCUs including a new Energy Recovery Ventilator)

ITEM QUANTITY TOTAL ASSUMED COST

HVAC Demolition $35,100
2,500 CFM ERYV, East Wings 1 $38,600

4-Pipe FCU’s, NE/SE Wings,
1% — 4th Floors N $465,000

ATC tie-in, FCU’s, NE/SE
Wings, 1% — 4th Floors 93 $139,500
Sheet Metal Ductwork 2 $79.200
Hydronic Piping 2 $206,000
Misc. Archit. Mods. 2 $400,000
TOTAL | eee-a- $1,363,400

Option 3 (Convert entire West side of building to FCUs including a new Energy Recovery Ventilator)

ITEM QUANTITY TOTAL ASSUMED COST
HVAC Demolition $35,100
2,500 CFM ERV, West Wings 1 $38,600
4-Pipe FCU’s, NW/SW Wings,
1% 4th Floors %8 $490,000
ATC tie-in, FCU’s, NW/SW
Wings, 1% - 4th Floors 8 $147,000
Sheet Metal Ductwork 2 $79,200
Hydronic Piping 2 $206,000
Misc. Archit. Mods. 2 $400,000
TOTAL | = aesea. $1,395,900
103073.01 20
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CONCLUSION

Three options for upgrading the existing HVAC systems serving Old Main have been offered here all
of which include the use of a combined chilled and heating water hydronic system in keeping with
the University’s master plan for a campus utility plant. The first option suggests merely a
replacement of the two existing four-pipe air handlers, while converting the conditioned spaces to a
variable volume air system retrofitting the existing pneumatically operated dampers with single duct
terminal units with hydronic heating coils. While providing an upgrade to the existing system
components, this option iimits the flexibility and diversity of system operation and does not optimize
energy efficiency performance. Another option suggests the most radical change away from the
existing design by eliminating the notion of a central air system with each space within the building
conditioning zones being provided with four-pipe fan coil units. Providing a larger degree of
individual control increases the flexibility of the system, but an increase in the number of equipment
units will resuit in an increase maintenance burden in order to keep all of these units operating
properly. However, it appears that the option that presents the most practical choice, offering more
flexibility and ease of implementation, is the second featured alternative which suggests dividing Old
Main into four separate variable air volume systems each with a four-pipe air handling unit and VAV
air terminals. Any option that is chosen will require significant coordination of the multiple phases of
implementation, but it appears as though splitting the building into quadrant systems allows the
easiest to control for the use of incremental annual funding sources.
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Appendix A

Option 2 VAV Zoning Plans
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Block Load Data



Appendix B-1

Building Envelope
Input Data



Design Weather Parameters & MSHGs

Century Engineering 01:14PM
Design Parameters:
City NAME ... e rr v e e e e Harrisburg
[ 1o (o o OO Pennsylvania
LatitUOe ......cocriiieii e et et a e e e e st e e nnren 40.2 Deg.
LONGHUAE ... e s e e e e e nr e nanes 76.8 Deg.
EIBVALON ...t st s sbe h st ee e e e e na e e e 308.0 ft
Summer Design Dry=Bulb ... rnerressnr s 9200 °F
Summer Coincident Wet-Bulb .............coc ettt e, TH0 °F
Summer Daily RBNGE .....cociriree e rrrstrssseestssss e ce e ee s v s st s e nsmessnes 18.8 °F
Winter Design Dry-Bulbs ... vccns s s sasn e s s sm s sma s sase e 90 °F
Winter Design Wet-BUID ............oo et ves st sss st e reem e sesnnmna 6.7 °F
Atmospheric Cleamness NUMDET ...........cc.covveveeeiiieee e erssvess s s e e eeemeeemesns semeen 1.00
Average Ground ReflECLANCE ............co o cuivvvrmrirsni e e sse s e e s se e e sss s s e eee e 0.20
S0l CONAUEHVILY ...t csceme e e semanene s ee s sreeasan e e se s sae s e smensens s senssanes 0.800 BTU/(hrft-°F)
Local Time Zone (GMT +/~ N ROUIS) .....ccceceeriniiiricreseee e svssesn s e sssess e sssessensas 5.0 hours
Consider Daylight Savings TiME ..o e e eaeas No
Simulation Weather Data ........cc..coo v vvremnnn s e Harrisburg (TM2)
Cument Data is ......cocccreiieeni s smns e reae s 2001 ASHRAE Handbook
Design Gooling Months e s g s January to December
Design Day Maximum Solar Heat Gains
(The MSHG values are expressed in BTU/(hr-ft?) )
Month N NNE NE ENE E ESE SE SSE S
January 18.4 19.4 19.4 78.7 151.1 207.4 239.5 250.5 253.8
February 23.9 23.9 46.3 129.3 187.0 232.8 247.3 245.1 241.0
March 28.7 28.7 100.5 164.6 218.0 237.7 237.0 218.0 206.3
April 335 67.6 140.8 193.8 219.0 2254 202.2 171.5 153.5
May 36.9 102.9 162.3 208.1 219.0 207.9 172.4 133.1 112.0
June 46.1 113.6 170.0 207.9 214.8 198.8 159.3 116.6 95.5
July 379 99.1 162.1 201.9 212.2 203.8 169.6 129.9 109.6
|August 35.3 64.8 137.4 185.6 2132 217.2 195.9 165.9 148.8
September 29.7 29.7 94.9 154.1 204.9 228.6 226.8 210.7 198.5
October 24.6 24.8 51.3 116.9 184.0 221.6 241.2 238.7 232.8
November 19.6 19.6 19.6 81.2 1455 202.8 234.9 248.7 248.6
December 17.4 17.4 17.4 61.4 132.3 192.5 229.8 246.2 251.2
Month SsSw Sw WSW W WNW NW NNW HOR Mult
January 253.0 240.9 202.9 152.6 79.0 19.4 19.4 131.4 1.00
February 245.3 248.3 233.6 188.9 125.5 52.4 23.9 178.7 1.00
March 216.5 233.4 240.2 212.6 169.5 98.0 28.7 221.3 1.00
April 170.5 200.6 224.5 2213 194.5 137.9 71.6 249.7 1.00
May 1324 173.3 207.0 220.3 205.6 160.2 103.9 263.3 1.00
June 114.9 160.7 196.4 216.9 206.2 168.7 115.4 266.3 1.00
July 128.2 170.0 200.8 216.4 200.7 159.1 103.7 261.0 1.00
August 164.5 193.9 216.4 213.8 187.8 133.9 70.8 245.6 1.00
September 210.7 227.0 228.4 205.2 153.4 95.0 29.7 212.3 1.00
October 238.5 240.4 221.8 182.6 122.8 44.6 24.6 174.7 1.00
November 247.4 232.8 204.1 144.5 81.1 19.6 19.6 129.7 1.00
December 248.3 227.0 192.9 1276 64.2 17.4 17.4 110.1 1.00
Mult. = User-defined solar multiplier factor.
B-1
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Wall Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:30PM
Exterior Wall Assembly
Wall Details
Outside Surface COlOr .......cocceiivieiceceeecerne Medium
ADSOIPHVILY ...vvieeiiiiceiiieec et 0.675
Overall U-Value ....ccocreeveeiiiiicccecenrreveniieens 0.248 BTU/(hr-fi>-°F)
Wall Layers Details {Inside to Qutside)
Thickness Density| Specific Ht. R-Value Weight
Layers in Ib/ft>} BTU / {Ib - °F}| (hr-ft>-°F)}/BTU bt
Inside surface resistance 0.000 0.0 0.00 0.68500 0.0
Gypsum board 0.625 50.0 0.26 0.56000 26
Air space 0.000 0.0 0.00 0.91000 0.0
8-in HW concrete block 8.000 61.0 0.20 111111 40.7
Face brick 4.000 125.0 022 0.43300 4.7
Outside surface resistance 0.000 0.0 0.00 0.33300 0.0
Totals 12.625 - 4.03211 84.9
B-2
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Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
W1
Window Details:
Detailed INput ..o e Yes
Hedght ..ot 575 ft
Width ............. 3.00 ft
Frame TYPE ..cocviceenimeemeeeeeeeeeeeemeenes Wood
Internal Shade Type .....ccceeeeieeviennes None
Overall U-Value ................... 0.982 BTU/hr-fi*-*F)
Overall Shade Coeefficient ..........c.ccoceecriceimrinne 0.831
Glass Details:
Gap TYPE it rsms e see s srnsanne 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W10
Window Details:
Detailed Input ......cccociiviriniiiciin e Yes
Height .............. . .75 fi
Width _.......... 133 ft
Frame Type ............... Wood
Internal Shade Type ... None
Overall U-Value .................... 0.982 BTU/Xhr-fi>-°F)
Overall Shade Coefficient ...........ccoooeerieeiens 0.831
Glass Details:
Gap TYDE -.oeeeeeee e renanrne s 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W11
Window Details:
Detailed Input ........c.cooviicnniincsiciin e Yes
Height ..ot s e 7.715 ft
Width L. —— 267 ft
Frame Type .......ccco..c. ... Wood
Internal Shade Type ... ... None
Overall U-Value ................. ... 0,982 BTU/(hr-ft%-F)
Overall Shade Coefficient ..........ccccecvvevrinaee 0.831
Glass Details:
Gap TYPE oo rrreerm e 1/4" Alr Space
Glazing Glass Type Transmissivity Reflactivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Clazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
w12
Window Details:
Detailed INPUt ..o Yeos
Height ... e 10.00 ft
WIGHH vt e e e 233 ft
Frame Type ............... . Wood
Internal Shade TYPE ..ouvviieeeeiceeceem e None
Overall U-Value .....cccoceeecenns v 0982 BTU/(hr-ft2-"F)
Overall Shade Coefficient .........c.ccovececeemricrenenas 0.831
Glass Detalls:
GaP TYPE .rveverrevnrrrmrrnsssmmsmrrans e ansseennns 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W13
Window Details:
Detailed INPUt ........coce i Yes
Height ..o e 0.00 ft
Width ............... 12.00 ft
Frame TYPe ......ccvevvenne ... Wood
Internal Shade Type .... ... None
Overall U-Value .................... ... 0.982 BTUW/(hr-fiz-°F})
Overall Shade Coefficient ..._.............cc..iveiivenienn 0.831
Glass Details:
Gap TYPE .ovvcrerrerrcrrerirenrersrere e mrrsemrmees 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
Wi4
Window Details:
Detailed Input ....oooceivimneiee e Yes
Height ......coeirircrnienennim e e 8.00 fi
WIdth . 467 fi
Frame TYPE ...ccvevvvns Wood
Internal Shade Type .... .... None
Overall U-Value ........cocevvenerees ... 0.982 BTU/(hr-ft>-°F)
Overall Shade Coefficient ............. e 0.831
Glass Details:
Gap TYPE o cerrmee s e 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
W15
Window Details:
Detailed INPUL ..o Yes
Height .........ccomavens ... 825 i
WIET . 467 fi
Frame Type ......ccuueuee Wood
Internal Shade Type ... None
Overall U-Value .................... .. 0.982 BTU/thr-ft>-°F)
Overall Shade Coefficient ........ccoocneiinnaninnn 0.831
Glass Details:
Gap TYPE e 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
Wwis
Window Details:
Detailed Input .....ccomeerer i e Yes
Height .............. .. 16,28 ft
Width ......ccceviiee e 5,33 ft
Frame Type _.....cccocormnmeeceee .-- Wood
Internal Shade Type .... None
Overall U-Value .................... .. 0.982 BTU/(hr-ft2-°F)
Overall Shade Coefficient ..........ccineiienenns 0.831
Glass Details:
Gap TYPE ..o 1/4" Air Space
Glazing Glass Type Transmlssivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W17
Window Details:
Detailed Input ..o e Yes
Height ..... ... 18.00 ft
Width ............ 533 ft
Frame Type .ccccceeeeee ... Wood
Intemal Shade Type .... .... None
Overall U-Value ................. ... 0.982 BTU/(hr-ft2-"F)
Overall Shade Coefficient ............cccoooircee 0.688
Glass Details:
Gap TYPE e rnsrenen e 1/4™ Alr Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" gray tint 0.831 0.065 0.304
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
B-5

Hourly Analysis Program v4.51



Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
W18
Window Details:
Detailed Input ......ccciiiimiiininierec e e Yes
Helght .. e 27.00 it
WIAHh e er e e smsms e e 5.00 ft
Frame Type ......ccc.eu. Wood
Internal Shade TYPE ....cvverrennenicresmrne e e ereneres None
Overall U-Value .............cooereereerreriiverorevesranens 0.982 BTW/(hr-ft2-°F)
Overall Shade Cosfficient ...........cccceooeeevvriennnne 0.688
Glass Details:
Gap TYPE e 1/4"™ Air Space
Glazing Glass Type Transmissivity Reflectlvity Absorptivity
Outer Glazing 1/8" gray tint 0.631 0.065 0.304
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W19
Window Details:
Detalled INput ... e Yos
Height ... e e 8.00
WL o e et 4.67 1
Frame Type .......ccecvine ... Wood
Internal Shade Type .... ... None
Overall U-Value .........cc.c.. .- 0.982 BTU/thr-ft>-F)
Overall Shade Coefficient .......c.ccccevevncvnnicnnanne 0.831
Glass Details:
Gap TYPE .revvrrceerecrernerenen s 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
w2
Window Details:
Detailed INPUL ...c.eeeere e e Yes
Height ............... 10.75 1
Width ..o 475 1
Frame Type ................. Wood
Internal Shade Typs ..... ... None
Overall U-Value .........ccevanie ... 0.982 BTU/(hr-fi2-°F)
Overall Shade Coefficient .........ccceevivreericieennes 0.831
Glass Details:
LCE: o B U 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Window Constructions

ShipU, Oid Main HVAC Study 12/06/2011
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w20
Window Detalls:
Detailed INPUL ...cooveicec s Yes
Height .......ccoeinee e 5.00 1
Width ............. 233 ft
Frame Type .................. Wood
Internal Shade Type ... None
Overall U-Value ................ 0.982 BTU/hr-fi>-°F)
Overall Shade Coefficient .........cccvvivierennins 0.831
Glass Details:
Gap TYPE ..cvvieiciensninsmsm s 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W21
Window Details:
Detailed INPUL .........occmrrriemiereeinrerseasisss s, Yos
Height ..o 10.75 ft
Width ... e 433 ft
Frame Type .....cccoiveeene Wood
Internal Shade Type ... None
Overall U-Value .................... 0.982 BTU/(hr-ft2-°F)
Overall Shade Coefficient .........cccnamnienniinnn 0.831
Glass Details:
Gap TYPE e meme e 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
Wwaz
Window Details:
Detailed INPUL ..ovvrereeeeee e Yeos
Height ............. . 6.75 ft
R {113 TS 3.00 i
Frame TYPE .ot e Wood
Intemal Shade TYPE ..c.evecrvcremrarvsresserearrnerens None
Overall U-Value .........cccomeecmereeeecc e 0.982 BTU/hr-ft>-°F)
Overall Shade Coefficient ............cccicainienns 0.831
Giass Details:
GaP TYPE covvrrevvremrerrrresrresimsssnesrrnrserens 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
Wwa3
Window Details:
Detailed INPut ......cciivcsiieiinnire s e enene e Yes
Height ... e 34.50
Width ... e 5.00 ft
Frame Type .....ccoveeen Wood
Internal Shade Type ... None
Overall U-Value ................... 0.982 BTU/{hr-ft*-°F)
Overall Shade Coefficient ..........cccoceeeceeerreen, 0.831
Glass Details:
GaP TYPE ocrrerersreeeecearricnse e nsesseennennes 1/4" Air Space
Glazing Glass Type Transmisslvity Reflectivity Absorptlvity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W3
Window Details:
Detalled Input ..ot Yes
Height ....cccivvnereen. .. 810 1t
Width ............... 6.00
Frame Type .....cccrveune Wood
Internal Shade Type ... None
Overall U-Value .........ccanneene .. 0.982 BTU/hr-ft-°F)
Overall Shade Coefficient ........ccccceemrvercineninns 0.831
Glass Details:
GEP TYPE e annisnisnaennns 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W4
Window Details:
Detailed INPUL ..ooeeeireeeiceee e e r e Yes
Height .......coo oo emrnerrenes e rare s e 8.75 ft
Width ... 425 ft
Frame Type ................ Wood
Internal Shade Type .... ... None
Overall U-Value ........cecivinanne ... 0.982 BTU/hr-ft>-°F}
Overall Shade Coefficient ........ccccccvevrrnncienees 0.831
Glass Details:
Gap TYPE ..cocvcieieereeeceeeesmremr e cenee s 1/4™ Alr Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
QOuter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
W5
Window Details:
Detailed INpUt ....ccoovenivrimeensinnienis e Yes
Height ................. . T7.25 ft
Width ........... 4.25 ft
Frame Type ....ccccceennnn Wood
Internal Shade Type ... None
Overall U-Value ................ 0.982 BTU/hr-fi*-"F)
Overall Shade Coefficient ........cccoeevreecicenncane 0.831
Glass Details:
LT 1Y) o1 1/4 Air Space
Glazing Glass Type Transmissivity Reflectivity Absorpfivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
Wé
Window Details:
Detailed Input .........cocoiiimiicimie e Yes
Height .... 7.50
Width ..........c.... 475 1t
Frame TYPE .occrveecreereecemscrrrrssenes Wood
Intenal Shade Type ... ... None
Overall U-Value ......cceeniienne .... 0.982 BTU/(hrt>-°F)
Overall Shade Coefficient ........ccoeecevveeevrvecerrenae 0.831
Glass Details:
Gap TYPE e iansansansnsanans 1/4" Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
QOuter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W7
Window Detalls:
Detailed Input ......ccoveiiimenmini i Yes
Height .............. 7.50 1
Width ............. 6.00
Frame Type .....c-covrvrren Wood
Internal Shade Type ..... ... Nona
Overall U-Value ........covenens ... 0.882 BTU/hr-f2-°F)
Overall Shade Coefficient ...... .. 0.831
Glass Details:
GaAP TYPE ceeeect ettt 1/4™ Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Window Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
W8
Window Details:
Detailed Input ......ccoeeeencinince e Yes
Height ......covecveve. e 825 ft
Width .............. 4.00 ft
Frame TYPe ....cccoioeeccenieeeeeee. Wood
Internal Shade Type .........cccvsieinnen None
Overall U-Value ................... 0.982 BTU/(hr-ft*-°F})
Overall Shade Coefficient ........cccoeceerrvrcccccneane 0.831
Glass Details:
Gap TYPE .coe e sernnrens 1/4" Air Space
Glazing Glass Type Transmisslvity Reflectivity Absorptivity
Outer Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
W9
Window Details:
Detailed Input .......ccciciniimiine e Yes
Height _................ .. 8.25 ft
Width ....ccieee 133 ft
Frame Type ...c..ccevveen. Wood
Internal Shade Type .... None
Overall U-Value ............ccoe..ee 0.982 BTU/(hr-ft2-°F}
Overall Shade Coefficient ..........cccccceeceecrervvinnes 0.831
Glass Details:
Gap TYPE oo 1/4" Air Space
Glazing Glass Type Transmissivity Raflectivity Absorptivity
Quter Glazing 1/8" clear 0.841 0.078 0.081
Glazing #2 not used 1.000 0.000 0.000
Glazing #3 not used 1.000 0.000 0.000
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Door Constructions

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:32PM
Woed Door
Door Dstails:
GroSS ArBa ...ocveeicree e et s 21.0 fi2
Door U-Valtg .....cccommmienmnsmmimminrmmmsinmessmsensenss 0.300 BTU/(hr-ft*-°F)
Glass Details:
Glass AMBa .....c.covvevceniiiicnrrssestanr s s rersssreniens 0.0 ft!
Glass U-Value..............c.... 0.580 BTU/(hr-ft>-°F)
Glass Shade Coefficient ... 0.880
Glass Shaded AllDay? .............oooeeieeiieeee, No
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External Shade Geometries

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM
South Balcony
Overhang:
Reveal Depth.....c.ocniiicsiniccececececeeees 0.0 in Prajection from surface ............c.......... 86.0 in
Height above window ............... 120 in
Ext. past RH side of window ...0.0 in
Ext. past LH side of window .................... 0.0 in
Left Fin: Right Fin:
Projection from surface...........ccccocoecceevninnen 0.0 in Projection from surface...........ccccceeevmnnnen 0.0 in
Height above window Height above window «..0.0 in
Dist. from edge of window..........ccecciiiineneen. 0.0 In Dist. from edge of window........................ 0.0 in
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Roof Constructions
ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:31PM

Slate + Wood Deck

Roof Details
Qutside Surface ColOr ........coiiuccceecrvcensccrecn e Dark
Absorptivity ._..................
Overall U-Value
Roof Layers Details (Inside to Outside)
Thickness Density| Specific Ht. R-Value Weight
Layers In Ibift®| BTU / (Ib - °F)| (hr-f2="F)/BTU Ib/ft:
Inside surface resistance 0.000 0.0 0.00 0.68500 0.0
1/2-in gypsum board 0.500 50.0 0.26 0.44803 21
R-19 batt insulation 6.000 0.5 0.20 19.23077 0.3
Air space 0.000 0.0 0.00 0.91000 0.0
3/4-in wood board 0.750 4.0 0.29 0.93284 2.1
Slate 0.500 270.0 0.30 0.05002 11.3
Outside surface resistance 0.000 0.0 - 0.00 0.33300 0.0
Totais 7.750 - 22.58065 15.7

B-13
Hourly Analysis Program v4.51



Appendix B-2

Space Input Data



Space input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
1-E. Toilet/Stair 3
1. General Details:
FIOOr ATBE ..ocviivirennenenninivenietien e eseeseem e sensmeennas 500.0 ft2
Avg. Ceiling Height ..........ccoccnvnivenicneisie v 9.8 ft
Building Weight .........ccoociviinnincnnsvansaniennn 100.0 Ib/fi2
1.1. OA Ventilation Requirements:
Space Usage .......c.cccoevimeieens GENERAL: Gorridor
OA Requirement 1 .....ccvciiinniceeirenmricee s eeeeceecea 0.0 CFM/person
OA Requireament 2 ......ccocvoeeevnceerensssessssesssmernsnnas 0.08 CFMAt?
Space Usage Defaulis .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE ..o rmne e srennas Free Hanging OCCUPANCY -.eocrernereesmnesessensnsvarassassemssessessns rssssanes 0.0 Person
Wattage ... 0.75 Wi Activity Levael .... .... Office Work
Ballast Multiplier .........coovemmmneaniniccen e 1.00 Sensible ........... vinenennns 245.0  BTU/hi/pearson
Schedule .......covverervicceeneere e 100% Load 24- Latent ......... .... 205.0 BTU/hr/person
Schedule ........ceevvvercrrerr e None
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ..o e 0.00 Wit SENSIBIE ..o e 0 BTU/hr
Schedule ... None Schedule .... ... None
[ Y | T ¢ BTU/hr

Sehedule ..o re e None
2.3. Electrical Equipment:
Wattage
Sched.ule

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
E 247.0 2 0 2

3.1. Construction Types for Exposure E
Wall Type ..o
1st Window Type ....
DOOT TYP@ ... e sranesan e snrnesnens

4. Roofs, Skylights:
(No Roof or Skylight data).

8. Infiltration:
Design Cooling ........coevvimmsninnenansiennecce e
Design Haating ....
Energy Analysis ...............cccocnnnsnenssneineenans
Infiltration occurs at all hours.

6. Floors:
TYPE coovvererrirarerrnens Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

1-Lounge/Corridor

1. General Details:
[ T Y- 805.0 fi?
Avg. Celling Height ..o 9.8 ft
Building Weight ... 100.0 Ib/fit2

1.1. OA Ventilation Requirements:

Space Usage ......c.oemmmmeiienns GENERAL: Corridor
OA Requirement 1 ......

Space Usage Defaults

2. Internals:

2.1. Overhoad Lighting:
Fixture TYpe ..o Free Hanging
Wattage ... e 0.75 WHt?
Ballast MUltiplier ..........cceoveevimeniecr e emnnsrenens 1.00
Schedule ..o, 100% Load 24-7

2.2. Task Lighting:
Wattage ....
Schedule ....ccovvvreeeaemr e e es e sese e ernens

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

0.0 CFM/person
OA Requirement 2 ..o, 0.06 CFM/M2

2.4. People:

OCCUPANCY ..o eeemvens seers e eressssessensenee

Activity Level ..........cccooieees
Sensible ........

2.5. Miscellaneous Loads:

Sensible ... .

Schedule ....

Latent .........

SchedUle ......cccvevveererrne s r e

Exp. Wall Gross Area (ft2)

Window 2 Qty.

Door 1 Qty.

E 431.0 5

0

3.1. Construction Types for Exposure E
Wall TYPE v e Exterior Wall Assembly
1st Window TYPE ..o isssissnente ceeessas W5

4. Roofs, Skylights:
{No Roof or Skylight data}.

5. Infiltration:
Design Cooling .......ccovimvvsirsrsmssrmresmess e smsssmseas
Design Heating ....
Energy Analysis ........
Infittration occurs at all hours.

6. Flcors:
TYPE v Floor Above Conditioned Space
{No additional Input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM

1-Main Corr/fLobby

1. General Details:

Floor AFEa ...ciierivereeeeceeeceae e eecva e semnrisrre e s sceen
Avg. Ceiling Height ...
Building Weight .......ccccoicimiivimciiniininiiininin
1.1. OA Ventilation Requirements:
Space Usage ...
OA Requirement 1 .... .0 CFM/person
OA Requirement 2 ........ CFM/ft?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting: 2.4, Paople:
Fixture TYPE ...c.cvvinire e Free Hanging OCOUPANCY .1ivveiiaeiesnaismierminesimsnmisesiesscesessersmsemsemees 0.0 Person
Wattage ..o enemannsne 0.75 wrt Activity Level ... ... Office Work
Ballast Multiplier ..o 1.00 Sensible .... ... 245.0 BTU/hr/person
Schedule .....cccocivvrerimrmvnesrnrerronns 100% Load 24- Latent ........ ... 205.0 BTU/hr/person
Schedule ... None
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage Sensible ........cccoeecneeece S 0 BTUMr
Schedule Schedule ... None
Latent ... e 0 BTUfr
Schedule ..t e None

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:
{No Wall, Window, Door data}.

4. Roofs, Skylights:
{No Roof or Skylight data).

5, Infiltration:

Design Cooling ACH
Design Heating ACH
Energy Analysis CFM

Infiltration occurs at all hours.

6. Floors:
TYPE i Floor Above Conditioned Space
{No additional input required for this floor type}.

7. Partitions:
(No partition data).
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Space Input Data
ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM

1-NE Corridor

1. General Details:

FIOOP AFBE ... e e e
Avg. Ceiling Height ....
Building Weight .........ccooniiinmiiincriennimneniens
1.1. OA Ventilation Requirements:
Space Usage .........ocoeoeeeeen
OA Requirement 1 ... .0 CFM/person
OA Requirement 2 .........cocimimnnmssnessnsins CFM/t2
Space Usage Defaults
2, Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture Type Free Hanging OCCUPANGY ..ocivermiimrincinnsressns st iotianssceec e ssssceemsmsnnen 0.0 Person
Wattage ..o S .. 0.75 Wifi2 Activity Level .... .... Office Work
Ballast Multiplier ... 1.00 B2T=T T o[ 2450 BTU/hr/person
Schedule ... 100% Load 24-7 Latent ......... ... 205.0 BTU/hr/person
Schedufe ..o None
2.2. Task Lighting: 2.5. Miscellaneous Loads:

Wattage 8enSIble ... e ———— 0 BTU/hr
Schedule Schedule .... ... None
LI - | OO 0 BTUthr

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.

N 78.0 0 0 2
3.1. Construction Types for Exposure N
Wall TYPS e e Exterior Wall Assembly
DoOr TYPE ... Wood Door

4. Rocfs, Skylights:
(No Roof or Skylight data).

5. Infiltration:

Design CooliNg ....ccceverersmeresneresmsnsressmssssssssssranmans . ACH
Design Heating .... .25 ACH
Energy Analysis ....... . CFM
Infiltration occurs at all hours.

6. Floors:
TYPE oeveversiereciirenns Floor Above Conditioned Space

(No additional input required for this floor type).

7. Partitions:
{No partition data).
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Shipl. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

1-NE Wing 1

1. General Details:
[ [aTe Y T 630.0 ft
Avg. Ceiling Height 10.0 ft
Building Weight ........cccercrmrrernrieresnresnsesessrseres 100.0 [/
1.1. OA Ventilation Requirements:
Space Usage .....comeiemvneanaes OFFICE: Office space

OA Requirement 1 ........ocomiimnnimmininsi s 5.0 CFM/person
CA Requirement 2 ....ooocceeee et e 0.08 CFMAt?

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2, Internals:

2.1. Overhead Lighting:
Fixture TYPe ..ot Free Hanging
WaAGE .....covviverrcnerern e rsnerrnssm e erreesennamss srmssenns 1.00 Wi2
Ballast Multiplier ...
Schedule .......coeriemcicerreiees 100% Load 24-

2.2, Task Lighting:

2.3. Electrical Equipment:
Wattage - 1.50 Wiit?
Schedule 100% Load 24-7

3. Walls, Windows, Doors:

2.4, People:
DCCUPANCY .onciemeieme e e esreme e msme e vrenn .00 ft¥/person
Activity Level
Sensible ............
Latent .........
Schedule ...

BTU/hr/person
BTU/hr/person

2.5. Miscellaneous Loads:
Sensible .....
Schedule ....
Latent .........
Schedule ...,

BTU/hr
BTU/hr

Exp. Wall Gross Area (ft%)

Window 1 Qty. Window 2 Qty. Door 1 Gty.

E 360.0 ]

0

N 150.0 1

0

3.1. Construction Types for Exposure E
Wall TYype ... Exterior Wall Assembly
16t WINAOW TYPE 1vvvermreereermeererresemrrressrmnesrarsnscncsmsmesennees W5

3.2, Construction Types for Exposure N
Wall TYPE oo Exterior Wall Assembly
16t WINAOW TYPE vvecricimeeecreneemvceenemresnrrme e mee s W5

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling .....
Design Heating ....
Energy Analysis ........ccccoroimninsnn s
Infiltration occurs at all hours,

8. Floors:
LY o[- Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data}).
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Space Input Data

ShipU. Old Main HVAC Study
Century Engineering

12/06/2011
01:16PM

1-NE Wing 2

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space

OA Requirement 1 5.0 CFMiperson
OA Requirement 2 .......cceveeiinnmeniermeninerteneseeennes 0.06 CFM/f2
Space Usage Defaulis ASHRAE Std 62.1-2007

100 ft
100.0 b/t

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

2.4, People:

Free Hanging
. 1.00
1.00

Wi

Sensible

2.2. Task Lighting:
Wattage
Schedule

Sensible

Schedule
Latent
Schedule

2.3. Electrical Equipment:

3. Walls, Windows, Doors:

Occupancy
Activity Level

2.5. Miscellaneous Loads:

Wall Gross Area (ft?) Window 2 Qty.

Door 1 Qty.

320.0 1

0

N 150.0 0

4]

3.1. Construction Types for Exposure W
Wall Type Exterior Wall Assembly
15t WINdOW TYPE .evvvcreercmervrcmnieresms s simsisrnss e e seessmeesnees
2nd Window Type

3.2, Construction Types for Exposure N
Wali Type Exterior Wall Assembly
1st Window Type W5

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

.................................................... 0.50 ACH
e 1,25 ACH
0.00 CFM

6. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data
Shipl. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM|

1-NE Wing

1. General Details:
Floor Area ...cuuerierecimcrsrirernssnierms s essstensesnes 610.0 f*
Avg. Ceiling Height .... 10.0 ft
Building Weight _......o.cocimmi s 100.0 Ib/t2
1.1. OA Ventilation Requirements:
Space Usage .......ccnemmnnn OFFICE: Office space

OA Requirement 1 ........coeiicvnsnrenmaneminsssnisssnn e 5.0 CFM/person
OA Requiremant 2 .........coooimiineicecimee s 0.06 CFM/t2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPe -...coocoeeececemeeceecnieneeeeeer e Free Hanging OCCUPANCY .ivuiiienicreceiieecceceeeemcesme e mremevrenaens 200.00 ft*/person
Wattage ..o e 1.00 Witz Activity Level ... ... Office Work
Ballast MUIDiEr .........cccoc s 1.00 Sensible ..o e 245.0 BTU/br/person
Schedule ... 100% Load 24-7 Latent ..o rrrers e e e ree s e 205.0 BTU/r/person
Schedule e 100% Load 24-7
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ..o 0.00 Wit BTU/hr
Schedule ... ————— None
BTU/hr
2.3. Electrical Equipment:
L4 11172 L= TSSO 1.50 Wit
Schedule 100% Load 24~
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 360.0 5 0 0
3.1. Construction Types for Exposure N
Wall TYPE viovvrverrmnssimmrrierrssnvesmnssrens Exterior Wall Assembly
1st WINdow TYPE ..o W5
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling ........cccoimrmnmninnnsinsssisnnsessenenns 0.50 ACH
Design Heating ..o 1.25 ACH
Energy Analysis ........ccccoooicoenieerenee e 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE wrvcrvrrericrervarnner Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data),
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ShipU. Old Main HVAC Study

Space Input Data

12/06/2011
01:16PM

Century Engineering

1-NW Corridor

1. General Detaiis:
[ e = 3350 ft2
Avg. Ceiling Height ... 9.8 ft
Building Weight ..........c..conmimininncn.. 160.0 Ib/ft2

1.1. OA Ventilation Requirements:

Space USAge .....ccviunusimmneinnnens GENERAL: Corridor
OA Requirement 1 .....

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPe ...coeieeeeeeee e Free Hanging
Wattage ..o e 0.75
Ballast MUHiplier ......ccvveecimimeen i ienncsanencenans 1.00
Schedulg ..., 100% Load 24-7

Wit

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

Wit?

3. Walls, Windows, Doors:

.............................. 0.0 CFM/person
QA Requirement 2 .........ccorivininme e 0.06 CFM/Mi2

2.4. People:
OCOUPANGY ..evveririrrrsnssesees s smsass s asssarsn s ssseninsonen 0.0
Activity Level .....
Sensible ............
Latent .........
SChedule ... e None

2.5. Miscellaneous Loads:
Sensible .....
Schedule ....

Exp. Wall Gross Area (ft2) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

N 78.0 0

0 1

3.1. Construction Types for Exposure N
Wall TYPE ..covciiarensnenierissersenrnnas Exterlor Wall Assembly
DOOr TYPE .ot e Wood Door

4. Roofs, Skylights:
{No Roof or Skylight data}.

5. Infiltration:
Design Cooling .......cceoveeiiiiminc e 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis ..o 0.00 CFM
infiltration occurs at all hours.

8. Floors:
TYPE covvremserssnersnnns Floor Above Conditionad Space
{No additional input required for this fleor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
1-NW Wing 1
1. General Details:
FIOOr ATEE ....crerierrerrmrrmsmmner e s snssrerssersssrseanesanens 7300 ft*
Avg. Ceiling Height ..... 10.0 ft
Building Welght 100.0 Ibfit?
1.1. OA Ventilation Requirements:
Space Usage ......ccrvercrcrriennns OFFICE: Office space
OA Requirement 1 .......cc.cccvvevmvecmnnsenvesnssrssesrenenens 5.0 CFM/person
OARequirement 2 .............cccnvninininesninsesseeene 0.06 CFM/ft?
Space Usage Defaults ._........ ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPe ....ceeciicree et e ere e Free Hanging OCCUPANGY ..ceiirricecsnrr s csarsmrrcens s snrs s cenne s 200.00 ft*person
Wattage ... e e e e 1.00 Wi Activity Level ..... .... Office Work
Ballast MUtiplier .......ccocvovcveincnsmi s srinr e 1.00 Sensible ... ———— 245.0 BTU/hr/person
Schedule ... 100% Load 24-7 Latent ....ccmiiiii e s 205.0 BTU/hriperson
Schedule ..., 100% Load 24-7
2.2, Task Lighting: 2.5. Misceflaneous Loads:
Wattage ..oconieiniennresmsensian s aras 0.00 Wi BTU/hr
Schedule . ———— None
BTU/hr
2.3. Electrical Equipment:
Wattage : 1.50 Wit?
Schedule 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qity. Door 1 Qty.
w 430.0 6 0 0
N 150.0 1 0 0
3.1. Construction Types for Exposure W
Wall TYPE ..o iccisanissnssssnissssnnnens Exterior Wall Assembly
1StWINAOW TYPE oo sne s snrene s w5
3.2. Construction Types for Exposure N
Wall Type .....cceeerimae Exterior Wall Assembly
15t WINAOW TYPE .o rcvrsmrsnnenrennisenentennessessrasens W5
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 125 ACH
Energy Analysis 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE erverrcrrceimennnas Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
B-22

Hourly Analysis Program v4.51



ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011

01:16PM

1-NW Wing 2

1. General Details:
FIOOr AT€E ....eee e cerreer e me e sner e me e
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:

Space Usage .........cceivvieciienann OFFICE: Office space
OA Requirement 1

Space Usage Defaults .......... ASHRAE 5td 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYpe ....ccccimniimisninmniics i ecatenin Free Hanging
Wattage .........oeve. reesensineennens 1,00 W2

Ballast Multiplier ..... wererennens 1,00

SONEAUIE .v.ooooooooereoeee e 100% Load 24-7

2.2, Task Lighting:
Wattage ....ooeevirerrrrr e errrere s ere s e an e e 0.00 Wi
Schedule ... None

2.3. Electrical Equipment:
WaAAGE ..ot e 1.50 Wit
Schedule 100% Load 24-7

3. Walls, Windows, Doors:

.................................. 5.0 CFM/person
OA Requirement 2 ..........coccoeioeicemrcmec s 0.06 CFM/fi

2.4. People:

OCCUPANCY woovivinnanemisniiisiesessssssasssssesseassunsas 200.00 ft*/person

Activity Level
Sensible .......
Latent ........
Schedule ... 100% Load 24-7

2.5. Miscellaneous Loads:

............ 245.0 BTU/hr/person
................... 205.0 BTU/hr/person

SenSIDIE ... e e BTU/Mr

Schedule ...

Latent ........... BTU/hr

Schadule ... s e

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

E 320.0 5

N 150.0 1

3.1. Construction Types for Exposure E
Wall TYPE .ooovvvicsriir s rensnenanes Exterior Wall Assembly
1st WiIndow TYPE ..o eer e e W5

3.2. Construction Types for Exposure N
Wall TYPE e ersmeneae Exterior Wall Assembly
1St WINdow TYPe .. ene s w5

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at ali hours.

ACH
ACH
CFM

B - R — Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space input Data

12/06/2011
01:16PM

1-NW Wing 3

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight .........c.cvenniieiime s

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space
OA Requirement 1 ....cccicervinnnemnsieiniieeieeen
OA Requirement 2
Space Usage Defauits

............................................ 0.06
.......... ASHRAE Std 62.1-2007

2, Internals:
2.1. Overhead Lighting:
Fixture Type .....
Wattage
Ballast Multiplier ......
Schedule

...... Frea Hanging
1.00
1.00

Wit

2.2, Task Lighting:
Wattage
Schedule

W

2.3. Electrical Equipment:
Wattage
Schedule

............................................................... 1.50 Wit

100% Load 24-7

3. Walls, Windows, Doors:

CFM/person
CFM/ft2

2.4. People:

Qccupancy
Activity Level
Sensible
Latent .........
Schedule

2.5. Miscellaneous Loads:

Sensible
Schedule ....

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

N 360.0 5

0

0

3.1. Construction Types for Exposure N
Wall Type ..o Exterior Wall Assembly
1st Window TYPe ..o s W5
4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

0.50 ACH
1.25 ACH
0.00 CFM

6. Floors:
Type Floor Above Conditloned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
1-NW Wing 4
1. General Details:
FIOOF ATBE ...t 1230.0 fi2
Avg. Ceiling Height .... 10.0 ft
Building Weight ......c..ccocnniimnmnsnnmenenesne. 100.0 ib/fi?
1.1. OA Ventilation Requiremants:
Space Usage ......ccccovveeeceereie OFFICE: Office space
QA Requirement 1 ... 5.0 CFM/person
OA Reguirement 2 ........c.coieveenisnneiesnimissnsnes 0.06 CFM/fi2
Space Usage Defaults ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE ..ovceinerneissenimenerissessernnnnnes Free Hanging OCCUPANCY ..oecceeceeetee e rnsne s nes 200.00 ft¥/person
L U= L 1.00 Wi Actlivity Level ..... Office Work
Ballast Multiplier ... 1.00 Sensible ... 245.0 BTU/hr/person
Schedule ..o 100% Load 24- Latent .......cooevnimeinnn i et e 205.0 BTU/hr/person
Schedule ..........cccoooii e 100% Load 24-
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ... s e 0.00 Wit 8enSible .covie i e ———— 0 BTU/hr
Schedule ... e Ncne Schedule ... None
Latent ......ccocoveeiiimiinin s e 0 BTU/hr
Schedule ... e None
2.3. Electrical Equipment:
Wattage ... e 1.50 Witz
Schedule 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (f{?) Window 1 Qty. Window 2 Qty. Door 1 Qity,
w 290.0 3 0 0
3.1. Construction Types for Exposure W
Wall Type ..o, Exterior Wall Assembly
TSt WINdow TYPE .cveeiceirrnicnn s ssensenssnesnaanens W5
4, Roofs, Skylights:
{No Roof or Skylight data).
5. Infiitration:
Design Cooling ....cicnivmivaniemmssmmnanson. 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis ... i 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE e Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16FM

4-3iE Corridor

1. General Detalils:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

GENERAL: Corridor
................................. 0.0
............................... 0.06
ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier ...

Free Hanging
0.75
........................ 1.00
100% Load 24-7

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

Ib/ft?

CFM/person
CFM/ft2

2.4. People:

Witz

OCOUPANCY 1iiiisisainsirsmsasiresnsarmesssnsssmssmsssssssasseerrens 0.0
Activity Level .... Office Work
Sensible ...,

Latent
Schedule

2.5. Miscellaneous Loads:

W2

Wift?

Sensible
Schedule ....
Latent
Schedule

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

2

8 78.0

0

3.1, Construction Types for Exposure §
Exterior Wall Assembly
wi4

Wall Type
1st Window Type

. Roofs, Skylights:
{No Roof or Skylight data).

. Infiltration:
Design Cooling
Design Heating ...
Energy Analysis
Infiltration occurs at all hours.

. Floors:
Type Floor Ahove Conditioned Space
(No additional input required for this floor type).

. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data
ShipU. Old Main HVAC Study
Century Enginesring

12/06/2011
01:16PM

1-SE Wing 1

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space

OA Requirement 1 ..o inic s 5.0 CFM/person
OA Requirement 2 0.08 CFM/ft2
Space Usage Defaults ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture Type .
Wattage
Ballast Multiplier
Schedule

2.4. People:
Free Hanging
1.00
1.00
100% Load 24~

Wit

Latent
Schedule

2.2. Task Lighting:
Wattage
Schedule

Wik Sensible
Schedule
Latent

Schedule

2.3. Electrical Equipment:
Wattage
Schedule

1.50
100% Load 24-

Wit

3. Walls, Windows, Doors:

Occupancy
Activity Level ...
Sensible .

2.5. Miscellaneous Loads:

Exp. Wall Gross Area {ft?) Window 1 Qty. Window 2 Qty.

Door 1 Qty.

E 520.0 6 0

0

S 150.0 1 0

o

3.1. Construction Types for Exposure E
Walt Type Exterior Wall Assembly
1st Window Type W5

3.2. Construction Types for Exposure 8
Exterior Wall Assembly
w5

Wall Type
1st Window Type

4, Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space input Data

12/06/2011
01:16PM

1-5E Wing 2

1. General Details:
[ ot o T U 850.0 it?
Avg. Ceiling Height ... 10.0 ft
Building Waight ......ccccimneneniimiscinnin.. 100.0 b/t

1.1. OA Ventilation Requirements:

Space Usage .......cecevervvrersreens OFFICE: Office space
OA Requirement 1 .....

Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting:
Fixture TYPE ..ccovireersimisnisnis s e
Wattage ..............
Ballast Multiplier ..
Schedule ...

2.2, Task Lighting:
Wattage ..o e 0.00
Schedule ... None

Witz

2.3. Electrical Equipment:
........................ 1.50
100% Load 24-7

Wit

3. Walls, Windows, Doors:

................................. 5.0 CFM/person
OA Requirement 2 .........corvvernererseremssnrssnsssenssnnns 0.06 CFM/ft2

2.4. People:
OCCUPANGY .ovvverrireniesinineeenseeensemssmeeseesssmssnrens 200.00
Activity Level ..... ... Office Work
Sensible ............
Latent .........
Schedule ...oeooeeeeeeeceeeeeeecece e 100% Load 24-7

2.5. Miscellaneous Loads:
Sensible ..o — 0
Schedule ....
Latent .........
Schadule ... None

Wall Gross Area (It*} Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

w 360.0 2

1 0

S 150.0 1

0 0

3.1. Construction Types for Exposure W
Wall Type ..o Exterior Wall Assembly
1st Window Type ....
2nd WIndow TYPE ..cooeevevnimn s s sssns s e W13

3.2. Construction Types for Exposure S
Wall TYPe ..ccovvervmrercvrrnerreree s smnnines Exterior Wall Assembly
1st Window TYpe ..o W5

4, Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling -..cccvvvermvrimressremsremsrenmessenssesennens 0.50 ACH
Design Heating .... 1.25 ACH
Energy ANalysis .........ccocvvnrmmrmremsreemsresssrsosnesneannns 0.00 CFM
Infiltration occurs at all hours.

6. Floors:
TYPE tereeeerieecccaninn Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM|
1-SE Wing 3
1. General Details:
FIQOr Area ......cvicemironniesmmssmsiems s inses 835.0 fi2
Avg. Ceiling Height .... 10.0 ft
Building Weight .......c.cceiirinimecrrrcrcceccncnee e 100.0 Ib/ft2
1.1. OA Ventilation Requirements:
Space Usage ........ccccviiineeces OFFICE: Office space
OA Requirement 1 ...ccceecivsnsmnennsnsmennesms e 5.0 CFM/person
OA Requirement 2 .......cccovnrermemimsrssssmssemsssssienae 0.06 CFM/fi2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE oo Free Hanging OCCUPANCY .comreriiniem s s s e srananin 200.00 ft*/person
Wattage ................. 1.00 Wi Activity Levet .... Office Work
Ballast Multipiier 1.00 8enSIble ..o ——— 245.0 BTU/hr/person
Schedule ... 100% Load 24-7 (11 1 | OO O 205.0 BTU/hr/person
Schedule ......ccccoveerrree e enrenr e 100% Load 24-7
2.2. Task Lighting:
Wattage ... 0.00 Wi? BTU/hr
Schedule ... None
BTU/hr
2.3. Electrical Equipment:
Wattage eva80Rts1sRnts 8RRt otassranetssaETTISEE s TR A bR 1.50 Wi
Schedule 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qity.
) 490.0 6 0 1
3.1. Construction Types for Exposure S
Wall TYPE .ooivirvnermeniemniemninnsnian Exterior Wall Assembly
1St WINdow TYDE et W5
1st Window Shade Type .... .. South Balcony
(0070 Y T Wood Door
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Ceoling 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis 0.00 CFM
Infiltration oceurs at all hours.
6. Fioors:
TYDPE ceeeirererrreersenns Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
1-Stair 2
1. General Details:
L (oL Y - 270.0 ft2
Avg. Ceiling Height .... 13.6 ft
Building Weight ... 100.0 [b/ft?
1.1. OA Ventilation Requirements:
Space Usage ............. ..... GENERAL: Corridor
QA Requirement 1 ... imimnsnncimsns s 0.0 CFM/person
OA Requirement 2 ... 0.06 CFM/ft
Space Usage Defaults .......... ABHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPO ..ccovccnmnvenmeniensniameneamonns Free Hanging OCCUPANCY ..ciiecc e errsr s ense s s s essa s ssnasranane 0.0 Perscn
Wattage ..o e 0.75 Wit Activity Level ..... ... Office Work
Ballast Multiplier ... 1.00 Sensible ... 245.0 BTU/hr/person
Schedule e 100% Load 24- Latent ......... .. 205.0 BTU/hr/person
Schedule ... ———— None
2.2, Task Lighting: 2.5, Miscellaneous Loads:
WEAGE .1iveeervirnscecrnreminsrers v s esse s ansssnsasssns 0.00 \W/RF Sensible .....oce e ——— BTU/hr
Schedule ... None Schedule ....
Latent ......... BTU/hr
Schedule ..o
2.3. Electrical Equipment:
Wattage ..o 0.00 WAt
Schedule ... None
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 152.0 0 0 0
S 162.0 0 o 2
E 152.0 0 0 0
3.1. Construction Types for Exposure W
Wall Type ..o Exterior Wail Assembly
3.2, Construction Types for Exposure §
Wall Type Exterior Wall Assembly
DoOr TYPE .o Wood Door
3.3. Construction Types for Exposure E
Wall TYPE .o Exterior Wall Assembly
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling ... e,
Design Heating ....
Energy Analysis ...
Infiltration occurs at all hours,
6. Floors:
TYPE eeerreeerrennaee Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data
12/06/2011
01:16PM

1-8W Corridor

1. General Details:
[ (o - ST
Avg. Ceiling Height ....
Building Welght ......ccoeocinmeieeeiee s

1.1. OA Ventilation Requirements:
Space Usage ......cccevnvinicncnnnnne GENERAL.: Corridor
OA Requirement 1
OA Requirement 2 ......coccceeiimieeiieecieeee e 0.06
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
FiXture TYPE oo ceieee Frea Hanging
Wattage ... e 0.75
Ballast Multiplier ... 1.00
Schedule

2.2. Task Lighting:

2.3. Electrical Equipment:
Watage ....ccocomvicerriererren e nas e s raresmarensnesnnarsenes 0.00
Schedule

3. Walls, Windows, Doors:

Wit

wit2

CFM/person
CFMAt2

2.4. People:
OCCUPANEY eirerrcercverrrcrmsses s smsm s essssnsss s ems e snes 0.0
Activity Level _.... ... Office Work
Sensible ............
Latent .........

Person

BTU/hr/person
BTU/hr/person

BTU/hr
BTU/r

Wit

Exp. Wall Gross Area (ft%) Window 1 Qty.

Window 2 Qty. Deor 1 Qty.

S 78.0 2

0 4]

3.1. Construction Types for Exposure S

Wall TYPe .o Exterlor Wall Assembly

1st Window Type

4. Roofs, Skylights:
{No Roof or Skylight data}).

5. Infiltration:
Design Cooling ......cceeccvveicmresemrrce e s cen e snmre e
Design Heating ....
Energy Analysis ......cocoevee e
Infiltration occurs at all hours.

6. Floors:
TYPE e Floor Above Conditioned Space
{No additional Input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
1-SW Wing 1
1. General Details:
FIOOF AF8E ... s em e s 630.0 f?
Avg. Ceiling Height ..., 10.0 ft
Building Weight .......coocoevireeee s e ennreenaens 100.0 Ib/ft2
1.1. OA Ventilation Requirements:
Space Usage .......cccceveeeeneee OFFICE: Office space
OA Requirement 1 ._...ooinieoiicee e 5.0 CFM/person
OA Requirement 2 ........ccocvvcncnnmrnns s 0.06 CFMAt2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYDE ...cocoeiririin i Free Hanging OCCUPANCY eevivecervrerssemvsenssesssnesrsrssssrssssnssssnssisns 200.00 ft*/person
WEHAGE .oovvveeeeer e rn e 1.00 Wit Activity Leve! ..... Office Work
Ballast Mudtiplier ... 1.00 Sensible ... —— 245.0 BTU/hriperson
Schedule ......ooocmiiierr s 100% Load 24- Latent ..coovrenreiemneismsensissene et ce e emn 205.0 BTU/hr/person
Schedule ........ccecvvniincrnenennenan, 100% Load 24-7
2.2. Task Lighting: 2.5, Miscellaneous Loads:
Watlage ......ccoccevvrcmirsre e s men e e sm e 0.00 Witz SenSible .....cccvicinierte et BTU/hr
SChEdUIE ..o e e None Schedule ....
Latent ......... BTU/hr
Schedule ...
2.3. Electrical Equipment:
Wattage ..o s 1.50 Wit
Schadule ..., 100% Load 24-7
3. Walls, Windows, Doors:
EXxp. Wall Gross Area (ft%) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 360.0 5 0 0
) 150.0 1 0 0
3.1. Construction Types for Exposure W
Wall Type ... Exterior Wall Assembly
1St WINAOW TYPE .ooeeeecre s mrcsssn e s snesssmnesransnannes ws
3.2. Construction Types for Exposure S
Wall Type ..o Exterior Wall Assembly
1St WIndow TYPE ..ccocorvr e s sens s S
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Dasigh CooliNg ......ceceremrmesisermmsrmsnmmensnesrne 0.50 ACH
Design Heating .... 125 ACH
Energy Analysis ... 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
L1, - O Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
1-SW Wing 2
1. General Details:
FIOOr ArE& ...cveveereemrcereerme e nsscessserssssnsssnnsrvennes 850.0 ft*
Avg. Ceiling Height .... 10.0 ft
Building Waeight ........cc.cccnmmnemmiiinnsinimsiscn. 100.0 b/t
1.1. OA Ventilation Requirements:
Space USage .......ccumeremansens OFFICE: Office space
OA Requirement 1 .....c.ccciemiimicisiecscnnsasssesennns 5.0 CFM/person
OA Requirement 2 ........ccoverivnnninisiecnransisssenneanen: 0.06 CFM/t2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fidxture TYPe e e Free Hanging OCCUPANCGY ...ccovvcrcr e e sme e s e sarrnannas 200.00 fi*/person
WaAGE ... s s 1.00 Wi Activity Level ... Office Work
Ballast Multiplier ... s 1.00 Sensible ... —— 245.0 BTU/hr/person
Schedule ..o 100% Load 24- Latent ... cvviimns e 205.0 BTU/hr/person
Schedule ... 100% Load 24-7
2.2, Task Lighting: 2.5, Miscellaneous Loads:
WaEHAGE ..o e 0.00 Wit Sensible ... e BTU/Mr
Schedule ...oocvvverieee e e e None Schedule ...
Latent ........ BTW/hr
Schedule ... e ——
2.3. Electrical Equipment:
Wattage ..o e 1.50 Wift2
Schedule 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Daoor 1 Qty.
E 360.0 3 0 1
s 150.0 1 4] 0
3.1. Construction Types for Exposure E
Wall TYPE ..oovcer e mreenenn Exterior Wall Assembly
1St WINdow TYPE e renesssmss s crannae WS
[Tty B o R Wood Door
3.2. Construction Types for Exposure S
Wall TYPE ..ovverineriiineienisssisenssnisnens Exterior Wall Assembly
18t WIndow TYPE ..o w5
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling ...ccoccosinnennmenmansnmin i 0.50 ACH
Design Heating .... . ACH
Energy Analysis .......ccoemrisinennienenisessnsmmennenen 0.00 CFM
Infiltration oceurs at all hours.
6. Floors
TYPE correrecrrmmenens Floor Above Conditioned Space
(No addltional input required for this floor type).
7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

1-SW Wing 3

1. General Details:
FIOOT APG8 ...ovveeeveeeersstesrsimersne e semes s mnm s nnmenarenn
Avg. Ceiling Height ....
Building Weight ..o

1.1. OA Ventilation Requirements:
Space Usage ............. ....... OFFICE: Office space
OA Requirement 1 ..o ienmenerim s 5.0 CFM/person
CARequirement 2 ...........oooreieee e 0.06 CFM/f2
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE .ovvvirmmninsnnscmmenismninan Free Hanging
Wattage .....ccccemrninin e e 1.00 Wi
Ballast Multiplier ... 1.00
Schedule ...t 100% Load 24-

2.2, Task Lighting:
WatAGE ..ooeercerem e 0.00 W2
Schedule ... e None

2.3. Electrical Equipment:
Wattage
Schedule

........................ 1.50 WHi?
100% Load 24-7

3. Walls, Windows, Doors:

2.4, People:
OCOUPANCY .cececemceeeceeeemr e scee s e sensassansessanans 200.00 fi*/person
Activity Level ..... ... Office Work
SeNSIbIE ..o e 245.0 BTU/hr/person
[1=1 - 1| SR 205.0 BTU/hr/person
Schedule ..., 100% Load 24-7

2.5. Miscellaneous Loads:
SensIble ...
Schedule ...
Latent .........
Schedule ... e

BTU/r

BTUMr

Exp. Wall Gross Area (fi?) Window 1 Qty.

Window 2 Qty.

Boor 1 Qty.

S 480.0 5 0

1

3.1. Construction Types for Exposure $
Wall TYPE ... s Exterior Wall Assembly
1st Window Type ....
1st Window Shade Type ..... South Balcony
DOOT TYPE -rereraeccesmccecee s nee s e sevan s senans Wood Door

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling .......coeevivnciiniencre s,
Design Heating ....
Energy ANalYSis .....ccici i sneneeneness e,
Infiltration occurs at all hours.

TYPE wvrcmrarersmranaisna Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).
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Space Input Data

ShipU. Old Main HVAC Study
Century Engineering

12/06/2011
01:16PM|

1-W. Tollet/Vest/Stairt

1. General Details:
Floor Area
Avg. Ceiling Height ...
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

9.8 ft
100.0 b/

GENERAL: Corridor

0.0 CFM/person
............................................ 0.06 CFM/2
ASHRAE Std 62.1-2007

2. internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

2.4, People:

Sensible
Latent
Schedule

2.2. Task Lighting:
Wattage
Schedule

Sensible

Schedule
Latent
Schedule

Wit

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

Occupancy
Activity Level ....

2.5. Miscellaneous Loads:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty.

Door 1 Qty.

1

247.0 2

w

3.1. Construction Types for Exposure W
Wall Type
1st Window Type ...
2nd Window Type ...
Door Type

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

Type Floor Above Conditioned Space
(No additional Input required for this floor type).

7. Partitions:
{Nc partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
2-Chap. Platform{Storage
1. General Details:
L (a1 Y 2385.0 fi2
Avg. Ceiling Height 30.0 ft
Building Weight ..o reeececerencrcrrane 100.0 Ib/ft?
1.1. OA Ventilation Requirements:
Space Usage ........ PUBLIC ASSEMBLY: Auditorium
OA Requirement 1 ..o iemivesnmsimss e .0 CFM/person
OA Requirement2 ... CFMA?
Space Usage Defaults ..........
2, Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE oo, Free Hanging OCCUPBNCY ..o viresirrrs s s eras s s se st ananeraes 0.0 Person
Wattage .......cccviemnimimcrc e 1.78 Wi Activity Level ... ... Qifice Work
Baltast Multiplier .............cco e e e 1.00 SeNSIDIE .o 245.0 BTU/hr/person
Schedule ..., 100% Load 24-7 LAtent .......coveisicmnnicnrirnnsssmre s mnsm e srme s nene e e 205.0 BTUtriperson
Schedule ..ot None
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage .....coevensmmre s e e, 0.00 Wwiit2 SBNSIDIE ..o BTU/hr
Schedule ... e None Schedule ...
Latent ........ BTU/hr
Schedule ...
2.3. Electrical Equipment:
WatagE ..o ——— 1.50 Wi
Schedule .......cvvnimreirenenns e 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 720.0 1 1 0
E 1560.0 3 0 0
N 720.0 2 2 0
3.1. Construction Types for Exposure W
Wall TYPE .ovveciinenenmsseensismsssisssssinan Exterlor Wall Assembly
1st Window Type ...
2nd WIndow TYPE ..ooviineninmimminnsanisnss s e semmenenes
3.2, Construction Types for Exposure E
Wall TYpe - Exterior Wall Assembly
18t WIndow TYPE .o w17
3.3. Construction Types for Exposura N
Wall TYPE oo iererir e irsesssanen Exterfor Wall Assembly
st Window TYPe ....coiiiciiinee e e w17
2nd WINAOW TYPE ...cveerirrcerisnerems s asssesrasssssasssessneessmeess w20
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
E 1192.5 45 0
w 1192.5 45 4]
4.1, Construction Types for Exposure E
Roof Type ..o Slate + Wood Deck
4.2, Construction Types for Exposure W
ROOf TYPE .ovcerererrciervereersrer e Slate + Wood Deck
5. Infiltration:
Design Cooling .......cccv e rsernesrernsssssesenaes 0.5¢ ACH
Design Heating ... 125 ACH
Energy Analysis .......coicimeimmneiicecicereeceee e ceeeaa 0.00 CFM
Infiltration occurs at all hours.
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
6. Floors:
TYPE coceeeeceeeeeeee Floor Above Conditioned Space

{No additional input required for this floor type).

7. Partitions:
(No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
2-Chapel Assembly
1. General Details:
FIOOT APBA ......cceeeecrssittimss ettt et n s mran 3170.0 ft2
Avg. Ceiling Height .... 20.0 ft
Building Weight ........coocvniicieiecnnesnee 100.0 b/t
1.1. OA Ventilation Requirements:
Space Usage ........ PUBLIC ASSEMBLY: Auditorium
OA Requirement 1 .........cmnnomen .. 5.0 CFM/person
OA Requirement 2 ........ccccevemseerreremnsrmssesnnnnennns 0.06 CFM/fi2
Space Usage Defaults ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPe .coviviciimicsirmriimnsssnnssssesinnnns Free Hanging QCOUPANMEY ..ovvererrimtissenneirmsssesssnesasnsssrnsnsmsnssnnes 10.00 fi*/person
Wattage .................. 1.75 Wit Activity Level ..... .... Office Work
Ballast Multiplier 1.00 Sensible ... 245.0 BTU/hr/person
Schedule ... 100% Load 24- Latent ..o e . 205.0 BTU/hr/person
Schedule ......cocovveme e 100% Load 24-7
2.2. Task Lighting: 2.5, Miscellaneous Loads:
Watage ..o 0.00 Wit SENSIBIE v e 0 BTUr
Schedule ... None Schedule ... None
Latent ....ccceeienmmermsmimmmmninenssiet s sesresss e snne s ¢ BTU/r
Schedule ... er e s None
2.3. Electrical Equipment:
Wattage ..o i s ne e 0.00 Wi
Schedule ... 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 1590.0 6 ¢] 0
E 15980.0 6 0 0
3.1. Constructilon Types for Exposure W
Wall TYPE i sniennssneeens Exterior Wall Assembly
1st Window TYpe ... w18
3.2. Construction Types for Exposure E
Wall Type ..ot Exterior Wall Assembly
1st WINdow TYPE ..o msamse e w18
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design CooliNg .....c.ccenrvvmserivvmsrernsranereranrersnsersses 0.50 ACH
Design Heating .... .
Energy Analysis ... s 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE s Floor Above Conditioned Space
(No additional input required for this floor type}.
7. Partitions:
(No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data
12/06/2011
01:16PM|

2-E. Toilet/Stair 3

1. General Details:
Floor Area
Avg. Celling Height ....
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
QA Requirament 1
OA Requirement 2
Space Usage Defaults

GENERAL: Corridor
................................. 0.0
............................................ 0.06
ASHRAE Std 62.1-2007

2, Internais:
2.1. Overhead Lighting:
Fixture Type
Wattage
Baltast Multiplier
Schedule

Free Hanging
0.75
1.00

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Waltage
Schedule

3. Walls, Windows, Doors:

ft

Ib/ft

CFM/perscn
CFM/ft2

Witz

Wit?

2.4. Pecple:
OCCUPANCY ....oveeriiiinsen e san s s smssansms s asansans 0.0
Activity Level ... ... Office Work
Sensible ..o
Latent
Schedule

Person

BTU/hriperson
BTU/hriperson

2.5. Miscellaneous Loads:
BTU/hr

BTU/hr

Exp. Wall Gross Area (ft?)

Window 2 Qty. Door 1 Qty.

E 247.0

1 0

3.1. Construction Types for Exposure E
Wall Type
1st Window Type ....
2nd Window Type

Roofs, Skylights:
{No Roof or Skylight data).

Infiltration:

Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours,

. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2.Main CorrflLobby

1. General Details:
Floor Area .....ocoeoeee e 2360.0
Avg. Ceiling Height .... 13.6
Building Welght .......cooconvimnmenmmnmemmnn 100.0

1.1. OA Ventilation Requirements:

Space Usage ....cceereverninisariens

OA Requirement 1 .....
OA Requirement 2 .......coocniiminsscennennesneenin
Space Usage Defaults

2. Internals:

2.1. Overhead Lighting:
Fixture TYpe ..o Free Hanging
Wattage ....cccccnierienierrinenns e 0.75
Ballast Multiplier ..........cooo e 1.00
Schedule ..o 100% Load 24-7

2.2. Task Lighting:
Wattage ..o s 0.00
Schedule ....ccoooverieerr s errs e e None

2.3. Electrical Equipment:
Wattage ... e 0.00
Schedule ... None

3. Walls, Windows, Doors:
(No Wall, Window, Door data).

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design CooliNg ....cccevcrerrrrrcrvmrsreerssrersersersessersnesne
Design Heating ....
Energy Analysis ...
Infiltration occurs at all hours.

6. Floors:
TYPE et Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51

ft
Ib/ft2

CFM/person
CFMAt2

WHt2

Lalliing

Wt

ACH
ACH
CFM

2.4, People:
OCCUPANCY .icvrveriersaesiconmssreinmiinerenrnseesensesssseesnesnnr 0.0
Activity Level .... ... Office Work
Sensible ...........
Latent ......... .. 205.0
Schedule ... e None

2.5. Miscellaneous Loads:
SENSIDIE ... e e 0
Schedule ... .

Latent .........
Schedule ...t None

Person

BTU/hriperson
BTU/hr/person

BTUMr
BTUMr
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-NE Corridor

1. General Details:
FIOOT ATEA ....ocovviiemceereceereerreesssrestenenssesnmesasnessmenns
Avg. Ceiling Height
Building Welght .....cccoicveiiiieicner e

1.1. OA Ventilation Requirements:

Space Usage .......coceiernennicninnane GENERAL: Corridor
OA Requirement 1 .....

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE ......ccvceevrmrermerer s snenernnenrnens Free Hanging
Waage ...oovcvrianmsniir s ers s sses e 0.75 Wit
Ballast Multiplier ..............ooc v e 1.00
Schedule ..o, 100% Load 24-

2.2. Task Lighting:
Wattage ... s 0.00 Witz

Schedule .......ccvveercvrermreensr e eree e None

2.3. Eloctrical Equipmaent:
Wattage .o e 0.00 Wit
Schedule ... None

3. Walls, Windows, Doors:

.............................. 0.0 CFM/person
OA Requirement 2 ......ococunicinimnneeseesenemessaeseessnnas 0.06 CFM/t?

2.4, People:
OCCUPANCY ..eeeeeeerceceremrmese e e eeeesrerarartsanenssmssrssannas 0.0 Person
Activity Level .... .... Office Woark
BenSible ... s 245.0 BTU/hr/person
Latent ........ ... 205.0 BTU/hr/person
Schadule ... rere e eenrer s None

2.5. Miscellansous Loads:
Sensible .......ccccceririenirn e ———————— BTUMr
Schedule ... .

Latent ........
Schadule ... e

BTU/Mr

Exp. Wall Gross Area (ft%)

Window 1 Qty. Window 2 Qty. Door 1 Qty.

N 110.0 1

0

3.1. Construction Types for Exposure N
Wall TYpe .ot Exterior Wall Assembly
15t WINdow TYPE ooiiiieriiiir e erce e e e W16

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling ........coovsimvnmnscmsmiisssismnenssnmssanes 0.50 ACH
Design Heating .....ccvveiimensnicmncersscenssemsscssnsensns 1.25 ACH
Energy ANalysis .........ccceveeeeereccereceeeceerrrsaererasenes 0.00 CFM
Infiltration ocours at all hours.

6. Floors:
TYPE v Floor Above Conditicned Space
{No additional Input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-NE Wing 1

1. General Details:
FIOOr Area ....cooociiiiiineiccie it reeem s
Avg. Ceiling Height ....
Building Weight .........cccovoniicinmncninnnneniee
1.1. OA Ventilation Requirements:
Space Usage .........c.cooeeeeeee. OFFICE: Office space
OA Requirement 1 ....cociiaicis o, 5.0
OARequirement 2 .......cooeeieeeceremercermecseemse e 0.06
Space Usage Defaults .......... ASHRAE Std 62.1-2007

10.0
100.0

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE c.vvcvvreeeeecreriennrerrnssnerassnines Free Hanging
Wattage .............. 1.00
Ballast Multiplier 1.00
Schedule ... 100% Load 24~

2.2, Task Lighting:
WatAge ..o e e
Schedule

2.3. Eiectrical Equipment:
Wattage ..o ense s ssnne 1.50
Schedule ... 100% Load 24-7

3. Walls, Windows, Doors:

ft
At

CFM/person
CFM/ft2

Wit

Wit

Wit

2.4, People:
OCCUPANCGY .everirenscnse s ssess s s esanssnesssenie 200.00
Activity Level .... -

Sensible ...........
Latent ........
Schedule .......

2.5. Miscellaneous Loads:
SENSIBIE ...oovvivrcrirrrerree e eee e
Schedule ...
Latent ............
Schedule ...........ccccemennee.

Exp. Wall Gross Area (ft?) Window 1 Qity.

Window 2 Qty.

Door 1 Qity.

E 360.0 5

0

0

N 150.0 1

4]

0

3.1. Construction Types for Exposure E

Wall TYPE wovvveerrreerereesnsmenmsnssssenenes Exterior Wall Assembly

st Window TYPE .corieeie e e sans e

3.2. Construction Types for Exposure N
Wall Type ..o, Exterior Wall Assembly
W4

1st Window TYPE .o
4. Roofs, Skylights:
{No Roof or Skylight data).

5. Inflitration:
Design Cooling
Design Heating ... i,
Energy Analysis ...,
Infiltration occurs at all hours.

6. Floors:
TYPE cvcieciiriinies Floor Above Conditioned Space
(No additional input required for this floor type).

1. Partitions:
(No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
| Century Engineering 01:16PM
2-NE Wing 2
1. General Details:

FIOOr ATEE ....vivinriiersisiisiiinte e ceeeee s eemeesceeceeeneas 730.0 f2
Avg. Ceiling Height .... 10.0 ft
Building Weight .......c.cociciiiii s 100.0 b/t
1.1. OA Ventilation Requirements:
Space Usage ..........cocceeeeee OFFICE: Office space
OA Requirement 1 ....uireoicnmaninneimennneceresemreceeeeenens 5.0 CFM/person
OA Requirement 2 ........ccccccevmmecrimsnsssmssaesssennans 0.06 CFM/A
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internais:
2.1. Overhead Lighting: 2.4, People:
FDXAUrE TYPE e rrrvsres e esaesseanens Free Hanging OCCUPANCY 1iivitieereceeiiereeeeeermsesceseessmranssnronsenes ft*/person
L4 T T U 1.00 Wift? Activity Level .....
Ballast Multiplier ... 1.00 Sensible ............ BTU/hr/person
Schedule ... 100% Load 24- Latent ........ BTU/hr/person
2.2, Task Lighting:
Wattage ... e 0.00 Wit2 BTU/hr
Schedule ... None
BTU/hr
2.3. Electrical Equipment:
Wattage ......cceverrmvnmemnimss s s e e 1.50 Wit
Schedule ... 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (f%) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 350.0 5 0 0
N 150.0 1 0 0
3.1. Construction Types for Exposure W
Wall TYPe oo Exterior Wall Assembly
1St WINdow TYPE oo ens e w4
3.2. Construction Types for Exposure N
Wall TYPE .ovcvenc e s e Exterior Wall Assembly
1St WIndow TYPE ..o s w4
4, Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling ... oee v 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis .......cc.cccevererienninieenseeesesiee s 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
B 1Y, + [ . Floor Above Conditioned Space
{No additional input required for this floor typs}.
7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011

01:16PM

2-NE Wing &

1. General Details:
FIOOr Area ...
Avg. Ceiling Height ....
Buifding Weight ........ccocvviicncrvnen,

1.1. OA Ventilation Requirements:

Space Usage .........ccoccoccuueece. OFFICE: Office space
OA Requirement 1 .....

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2, Internals:

2.1. Overhead Lighting:
Fixture TYPE .o iieninensnansessiannens Free Hanging
Wattage ........c.cccee.c. 1.00 Witz
Ballast Multiplier .. 1.00
Schedule ... 100% Load 24-

2.2, Task Lighting:
Wattage ..., 0.00 Wiit2
Schedule ... None

2.3. Electrical Equipment:
Wattage ..ococveeeeeeceeceee e 1.50 Wit
Schedule ..., 100% Load 24-7

3. Walls, Windows, Doors:

.................................. 5.0 CFM/person
QA Requirement 2 ........ccccevovvererssmsmsesssnmrcmnssrarens 0.06 CFM/iE

2.4, People:

QCOUPANGY veevrerererrerrerssrsssersenseessneessnsnessmmeenss 200.00 ft¥person

Activity Level ... vmcvicciinnsninnnicnes Office Work
Sensible ...........

2.5. Miscellaneous Loads:

...................... 245.0 BTU/hr/person
...................... 205.0 BTU/hr/person

SensIbIE ... e 0 BTUMr

Schedule ....

Latent ........ 0 BTU/r

Schedule ...t .... None

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

N 360.0 5

3.1. Construction Types for Exposure N
Wall TYPe e Exterior Wall Assembly
1st Window TYPE ... e enaae. w4

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling .... 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis .........ccovermnnncnenrenssssnnssiessnscnnns 0.00 CFM
Infiltration occurs at all hours.

6. Floors:
TYPE ceeeecrerrmnrinee Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data
12/06/2011
01:16PM

2-NW Corridor

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventllation Requirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

0.75
1.00
100% Load 24~

2.2. Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

CFM/person
CFM/ft2

2.4, Poople:
OCCUPANGY ..o s err s e vsre s eseressesanaesnes 0.0
Activity Level ... ... Office Work
Sensible ..o e
Latent
Schedule

Person
Wit

BTU/hr/person
BTU/hr/person

2.5. Miscellaneous Loads:
Sensible
Schedule ....
Latent
Schedule

Wiz BTUMr

BTU/Mr

Wit

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty. Door 1 Qty.

N 110.0 1

0

3.1. Construction Types for Exposure N
Wall Type
1st Window Type

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Dasign Cooling ....
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51

Exterior Wall Assembly
w16
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-NW Wing 1

1. General Details:
FIoor Area ...,
Avg. Ceiling Height .... . 100 ft
Building Weight ........cccormeiiirer it nisiesnnins 100.0 Ib/ft2

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Offlce space

OA Requirement 1
QA Requirement 2
Space Usage Defaults

.......... ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture TYPe ..o Free Hanging
Wattage 1.00
Ballast Multiplier .. 1.00
Schedule

Wi

2.2. Task Lighting:
Wattage ......cov i
Schedule

Wi

2.3. Electrical Equipment:
Wattage
Schedule

1.50 Witz

3. Walis, Windows, Doors:

5.0 CFM/person
0.06 CFM/it?

2.4. People:

OCCUPANCY .ooovececrevrerreessrceerseesemeranes

Activity Level ....
Sensible
Latent ........
Schedule ..................

2.5. Miscellaneous Loads:

Sensible
Schedule ....
Latent .........
Schedule

Exp. Wall Gross Area {ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

w 430.0 6

0

0

N 150.0 1

0

0

3.1. Construction Types for Exposure W
Wall TYPE v Exterior Wall Assembly
1st Window Type w4

3.2. Construction Types for Exposure N
Wall Type .o Exterior Wall Assembly
W4

15t WIndow TYPE ... s rnse s nsnes ssassesseena
4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis ..........cccoinimncrinnnne s
Inflltration occurs at al! hours.

8. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-NW Wing 2

1. General Details:
FIOOT A8 ..o eenee s rarsaenerns
Avg. Ceiling Height ....
Building Weight .........cccooooveciimcniisinn .

1.1. OA Ventilation Requirements:

Space Usage ..o OFFICE: Office space

OA Requirament 1 .......ccoooceeceeeecececcvmreesvececsrvrnens 5.0 CFM/person
OA Requirement 2 .......ccococvecvvcensismresrssssnnssin o 0.06 CFM/?
Space Usage Defaults

2, Internals:

2.1. Overhead Lighting:
Fidxture TYPE ...ocoerrirenerimnmnensvensisceemecenes Free Hanging
Wattage ..o 1.00 Wit
Ballast MUIPRer ..........cccceeeeieee e ceere e 1.00
Schedulg .......ocoevvcvee e 100% Load 24-7

2.2, Task Lighting:
Wattage ... e 0.00 Wit
Schedule ... None

2.3. Electrical Equipment:
Wattage ..ot rcrc e e era e 1.50 W/
Schedule ..., 100% Load 24-7

3. Walls, Windows, Doors:

2.4. People:
QCCUPANGY ....cvoriviissanirein s irss s sses s asessrsens 200.00 ft*/person
Activity Level ... .... Office Work
SensibIE ....ooivecieeiee e e 245.0 BTU/hr/person
Latent ......cooevvveeimii e e 205.0 BTU/hr/person
Schedule ..............

2.5. Miscellaneous Loads:
Sensible
Schedule ....
Latent .........
Schedule

BTU/hr
BTU/Mr

Exp. Wall Gross Area (f*) Window 1 Qty.

Window 2 Gty.

Door 1 Qty.

E 320.0 5 0

0

N 150.0 1 0

0

3.1. Construction Types for Exposure E
Wall TYPE ..coerverrrirrernriener e, Exterior Wall Assembly
15t Window TYPE ..ot cennsnnenneninian i e w4

3.2. Construction Types for Exposure N
Wall TYPE .o Exterior Wall Assembly
18t Window TYpe ..o neninssniniisecs s ssnnca e w4

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ...
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
TYPE eeceeeeeeeeenea Floor Above Conditioned Space
{No additional input required for this floor type}).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-NW Wing 3

1. General Details:
FIQOr AFGE ...cveceeeerecemre s e nsm e snsne e nnms e e
Avg. Ceiling Height ...
Building Weight ...

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space
QA Requirement 1 ...,
QA Requirement 2
Space Usage Defaults

2, Internals:

2.1. Overhead Lighting:
Fixture TYPE .oocovvieennimnnnmmnicnie s cias Free Hanging
Wattage 1.00
Ballast Multiplier ... 1.00
Schedule ........ccoooieei e, 100% Load 24

2.2. Task Lighting:
Wattage ..o
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

............................................................... 1.50
.......................................... 100% Load 24-7

3. Walls, Windows, Doors:

CFM/person
CFM/t2

Wit

Wift2

Witz

2.4, People:
Ocecupancy
Activity Level
Sensible
Latent .........
Schedule ....

2.5. Miscellaneous Loads:
Sensible
Schedule ....
Latent .........
Schedule ...

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

N 360.0 5

0

0

3.1. Construction Types for Exposure N

Wall Type ..o Exterior Wall Assembly

1st Window TYPE .cooccviieicnrsiscsrsnn e e snensencnieas
4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling .......
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data
12/06/2011
01:16PM

2-SE Corridor

1. General Details:
Floor Area
Avg. Ceiling Height ...
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1 ....
OA Requirement 2
Space Usage Defaults

13.8 fi
100.0

............................. GENERAL: Corridor
ts ......... ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting:
Fixture Type
Walttage
Ballast Multiplier
Schedule

Free Hanging
0.75
.................... 1.00
100% Load 24-

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

Wit

Wit

{1aT) i

0.0 CFM/person
0.06 CFM/2

2.4. People:
Ocoupancy
Activity Level ...
Sensible
Latent
Schedule

Person

BTU/hr/person
BTU/hr/person

2.5. Miscellaneous Loads:
Sensible
Schedule ..
Latent
Schedule

BTU/r

BTU/Mr

Lil/ite

Exp. Wall Gross Area {ft?) Window 1 Qty.

Window 2 Qty. Door 1 Qty.

£ 110.0 2

0 0

3.1. Construction Types for Exposure S
Exterior Wall Assembly
wio

Wall Type
1st Window Type

4. Roofs, Skylights:
{No Roof or Skylight data).

5. infiltration:
Design Cooling
Design Heating
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipV. Old Main HVAG Study
Century Engineering

12/06/2011
01:16PM

2-SE Wing 1

1. General Details:
FloOr ArG8 ..ot s 200.0 ft*
Avg. Ceiling Height ... 10.0 ft
Building Weight ............coverereerenreinenescrnverenes 100.0 b/t
1.1. QA Ventilation Requirements:
Space Usage ......cccocevvneiiennns OFFICE: Office space
QA Requirement 1 .....c.ooocev e s nrms e vnns 5.0 CFM/person
OA Requirement2 .............ccormvrnennrensersanenias 0.06 CFM/t?
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE ......cooniiimneereiee s Free Hanging Occupancy

Wattage .............. 1.00 Wt Activity Level ....
1.00 Sensible ....
Schedule ........ccceeveeeeeerrmrrererre e 100% Load 24-7 Latent ........

Schedule ...

Ballast Multiplier

2.2, Task Lighting: 2.5. Miscellanecus Loads:
Wattage ..o e 0.00 Wit SenSIbIE ..o —— 0

Schedule ... None Schedule ...

Schedule ...

2.3, Electrical Equipment:
Wattage _.....ooee e e 1.50 Witz
Schedule ..., 100% Load 24-7

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.

E 520.0 6 0 0

S 150.0 1 0 0

3.1. Construction Types for Exposure E
Wall TYPE .oviveiinnareronncnsimmnsmmsmsennans Exterior Wall Assembly
1st WIndow TYPE ..o an e smenneas W4

3.2. Construction Types for Exposure S
Wall TYPe ..o smsananes Exterior Wall Assembly
18t WINdOW TYPE ..o cere e e rmrenrense s sre e evame e w4

4. Reofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design CooliNg ....cccoceeverrinesriimsseeeeesrmeemsmeemseeens
Design Heating ....
Energy Analysis ..........coeiivvnnimsnnnissn s
Infiltration occurs at all hours.

6. Floors:
TYPE crvicveerimrnienens Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-SEWing 2

1. General Details:
FIOOF AFBA ... e vt an e nn e 800.0 fi?
Avg. Celling Height .... 10.0 #
Building Weight .........ccccovemrinvnerenneenic e 100.0 Ib/if?

1.1. OA Ventilation Requirements:

Space Usage .........cceeeviceecueans OFFICE: Office space
QA Requirement 1 .....

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE c.oovvcierrenrrcins e e e
Wattage .............
Ballast Multiplier ..
Schedule ...

2.2. Task Lighting:
WAAZE ...oveocmeeeererrereernsrrsesssersssrsessssesesesem s meen e nas 0.00 WA
Schedule ... None

2.3. Electrical Equipment:
Walage ... 1.50 Wif*

3. Walls, Windows, Doors:

................................. 5.0 CFM/person
OA Requirement 2 .........occevierenerenneninsvneerennens 0.06 CFM/f

2.4. Poople:
OCOUPANCY ... ireinis s sns e mrn e nna e 200.00 ft*person
Activity Level .....
Sensible ............

............ 245.0 BTU/hrfperson
...................... 205.0 BTU/hr/person

2.5. Miscellaneous Loads:
SanSibe ... e
Schedule ....
Latent .........
Schedule .....ooeevrereniniee e

BTU/hr
BTU/hr

Exp. Wall Gross Area (ft*) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

W 360.0 4

0 1

S 150.0 1

0 0

3.1. Construction Types for Exposure W
Wall TYPE .ovvevrerre e risesrssrsisnas Exterior Wall Assembly
15t WINAOW TYPE ceeivecermerre e srnn s st et w4
Door TYPE ..co.cecvvrneen Wood Door

3.2, Construction Types for Exposure S
Wall Type ..o Exterior Wall Assembly
15t WINAOW TYPE e n e n e smr s sm e erms s ssns e W4

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling ... rrer e rn e
Design Heating ....
Energy Analysis .......ccccccnminiinnnnnneninsons e s
Infiltration oceurs at all hours.

6. Floors:
TYPE covviinnnisnarinnns Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Oid Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-SE Wing 3

1. General Details:
FIOOT AFGE ..c.oeevceeescersensn e sssmemrsm s senssmmes s senssens
Avg. Ceiling Height ....
Building Weight ..o

1.1. OA Ventilation Requirements:
Space Usage .......cccvrmiincan OFFICE: Office space
OA Requirement 1 ......ccooe e 5.0 CFM/person
OA Requirement 2 ..., 0.08 CFM/ft
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE ..o Free Hanging
Wattage .................. 1.00 Wit
Ballast Multiplier 1.00
Schedule ... 100% Load 24-

2.2. Task Lighting:
Wattage —.cv e e nrrerse e e 0.00 Wr2
Schedule ..o None

2.3. Electrical Equipment:
L1 o L= SRR 1.50 Witz
Schedule ..o, 100% Load 24~

3. Walls, Windows, Doors:

2.4. People:
OCOUPANGCY cveerrerrrerirersrmserersesrssmersssessmsrsssnssseses 200.00 ft*/person
Activity Level ... ... Office Work
Sensible ... 245.0 BTU/hr/person
...................... 205.0 BTU/hriperson

2.5. Miscellanecus Loads:
Sensible ... ——————
Schedule ...
Latent ........
Schedule .......coooeioeeveriereeeeceeeeeeme e

BTU/hr
BTU/hr

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

S 480.0 5 0

1

3.1. Construction Types for Exposure S
Wall TYpe oo Exterior Wall Assembly
1st Window Type ..............
15t Window Shade Type .... .. South Balcony
DOOT TYPE coeiviererisirenssisrmriissssanssissnesiosarnessessiees Wood Deor

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating
Energy Analysis
Infiitration occurs at all hours.

6. Floors:
TYPE eeeresrissrisnns Floor Above Cenditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-Stair 2

1. General Details:
FIOOr AFBa ..ovvveirerreeesersmsvernesnrsssssssissasssransasennes
Avg. CeilingHeight ...t 13.6 ft
Building Weight .........covciiiiniiiceeceecee 160.0 [bft2
1.1. OA Ventilation Requirements:
Space Usage ........cuinnininns GENERAL: Corridor
OA Requirement 1 ....
QA Reguirement 2 .......cciieersnmiaicinmeeereseesceneenaes
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2, Internals:

2.1. Overhead Lighting:
Fixture TYPE ..o Free Hanging
Wattage ........co.een. 0.75
Ballast Multiplier .... 1.00
Schedule ..o, 100% Load 24-

Wit

2.2, Task Lighting:
Wattage .....ccoooeeiiimisnicrie e 0.00
Schedule

Wit

2.3. Electrical Equipment:
Wattage ... e e,
Schedule

VA

3. Walls, Windows, Doors:

0.0 CFM/person
0.06 CFM/t2

2.4, People:

OCCUPANCY wovviiersrisenisiemineinecemeeseeseessmssnessnsanesevransror 0.0

Activity Level ........cceocceivinanennnneninen, Office Wor
Sensible
Latent .......
Schedule

2.5. Miscellaneous Loads:

Sensible ... ———
Schedule ..

Exp. Wall Gross Area {ft?)

Window 2 Qty.

Door 1 Qty.

w 152.0 0

0

0

S 162.0 1

0

0

E 152.0 0

0

4]

3.1. Construction Types for Exposure W
Wall Type .o, Exterior Wall Assembly

3.2. Construction Types for Exposure S
Wall TYpe ... Exterior Wall Assembly
1st WIndow TYPE .cooiviciic et esansansnen w3

3.3. Construction Types for Exposure E
Wall Type ..o, Exterior Wall Assembly

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating
Energy Analysis
Infiltration cccurs at all hours.

ACH
ACH
CFM

6. Floors:
TYPE crerrerrersnerrensones Floor Above Conditioned Space
(No additional input required for this floor type}.

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data
ShipU. Old Main HVAC Study
Century Engineering

12/06/2011
01:16PM|

2-5W Corridor

1. General Details:
Floor Area
Avg. Ceiling Height ....
Buiiding Weight

1.1. OA Ventilation Requirements:
Space Usage
QA Requirement 1
QA Requirement 2
Space Usage Defaults

GENERAL: Corridor
.................................. 0.0
............................................ 0.06
ASHRAE Std 62.1-2007

CFM/person
CFM/f?

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

2.4. People:
Free Hanging
0.75
......................... 1.00
100% Load 24-7

Wift2

Latent
Schedule

2.2, Task Lighting:
Wattage
Schedule

Wit Sensible
Schedule
Latent

Schedule

2.3. Electrical Equipment:
Wattage
Schedule

Wi

3. Walls, Windows, Doors:

Occupancy
Activity Level .
Sensible .

2.5. Miscellaneous Lcads:

Exp. Wall Gross Area {ft*) Window 1 Qty. Window 2 Qty.

Door 1 Qty.

110.0 2 0

S

0

3.1. Construction Types for Exposure S
Walll Type Exterior Wall Assembly
1st Window Type w1Q

4, Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

.................................................... 0.50 ACH
.. 125 ACH
0.00 CFM

Type Floor Above Conditloned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
2-SW Wing 1
1. General Details:
FIGON ATBR ...cuvreremeeeeee e ce s reses s enserm e e meeemesmeas 575.0 ft
Avg. Ceiling Height .... 10.0 ft
Building Weaight .......cccaimmiecnnronnin s 100.0 Fb/t?
1.1. OA Ventilation Requirements:
Space Usage .....cucieversinnsiann OFFICE: Cffice space
OA Requirement 1 5.0 CFM/person
OA Regquirement 2 0.06 CFM/i2
Space Usage Defaults ......... ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPe ..o creeeeienincsssniroans Free Hanging OCCUPANCY ..covcvcrirnre s snsss s sssssessessrssnenne 200.00 ft3/person
Wattage .............. .. 1.00 Wit Activity Level ..... Office Work
Ballast MUltiplier .........ccococee v ee e sree e srsrm e ener e 1.00 Sensible ... - 245.0 BTU/hr/person
Schedule ......ceiermrvrmsinnreeeeene 100% Load 24-7 Latent . ..o e 205.0 BTU/hriperson
Schedule ... 100% Load 24-7
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage Sensible ... 0 BTU/r
Schedule Schedule .... None
Latent .......cceevimersicesse e nem e e 0 BTU/hr
Schedule ..o None
2.3. Electrical Equipment:
WatAQE ..vvvreeeranraereeemem e eree e e nane e e e 1.50 Wit
Schedule ............. . 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 360.0 5 0 4]
S 150.0 1 0] 0
3.1. Construction Types for Exposure W
Wall TYpe ...t Exterior Wall Assembly
15t WINdow TYPE cooivreiinniseninmn s w4
3.2. Construction Types for Exposure S
Wall TYPE ....ccviminnese e Exterior Wall Assembly
15t WINOW TYPE .veevceerimen e mrce e e e w4
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling ..o, 0.50 ACH
Design Heating .....c...ococeimeniimimininiicisc e, 1.25 ACH
Energy Analysis .........ccecvmee e mesenesnnsesnsssnsennsnennnne 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE crivvcrimrenierinanen Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
2-SW Wing 2
1. General Details:
[ oo g (T 845.0 ft*
Avg. Ceiling Height .... 10.0 ft
Building Weight ..........cemiiininsinsncnninensniens 100.0 Ibfft2
1.1. OA Ventilation Requirements:
Space USage .......c.ecnuirseirienns OFFICE: Office space
OA Requirement 1 ... 5.0 CFM/person
QA Requirement 2 ........ooeienmemmermmsmenmomnan 0.06 CFM/t2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE ..oovveirriiensmn e Free Hanging OCOUPANCY ..ooeevirimimrim s s snss e e 200.00 ft*/person
Wattage .....cccoeeevienensnrs e nene s s 1.00 Wit Activity Level ..... Office Work
Ballast Multiplier ........cooeooeere e 1.00 Sensible ... .. 245.0 BTUMi/person
Schedule ..............ccocimmriensinesnerennas 100% Load 24- (1211 1| SR 205.0 BTU/hr/person
Schedule .....cccvveevceeeereereec e 100% Load 24-
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage Sensible ... 0 BTU/hr
Schedule Schedule ... None
Latent ...coiisimmme i s s ens sesass e sneas 0 BTU/hr
Schedule ... None
2.3. Electrical Equipment:
Wattage ... s 1.50 Wit
Schedule 100% Load 24-
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. | Window 2 Qty. Door 1 Qty.
E 360.0 3 0 1
S 150.0 1 4] 0
3.1. Construction Types for Exposure E
Wall TYPe e Exterior Wall Assembly
1st Window TYPe ... e w4
DOOT TYPE correriinniernsienersmrnsns s s s e messaseneas Wocod Door
3.2, Construction Types for Exposure S
Wall Type ....coieenssiisninsnnen Exterior Wall Assembly
1St WINdOw TYPE ..oiceiiecimenii e e W4
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling .......ccocvriimninnnninm e, 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis .........ccccvinniininnsmenmen. 0.00 CFM
Infiltration occurs at all hours.
8. Floors:
TYPE e Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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Space Input Data

Shipl. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
2-SW Wing 3
1. General Detalils:
Lo To g = L 865.0 ft2
Avg. Ceiling Height .... 10.0 ft
Building Welght ........ooooeee 100.0 Ibft
1.1. OA Ventilation Requirements:
Space Usage ....cceceeeeemanneen, OFFICE: Office space
OA Requirement 1 5.0 CFM/person
OA Requirement 2 0.06 CFM/ft?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
OCCUPANGY .ovvereereeresrarsmrermrerrerssrasssseesssresssrsenses 200.00 ft2/person
Activity Level ... s Office Work

Sensible ..o ————— 245.0 BTU/hr/person
Latent ... e 205.0 BTU/hr/person
Schedule ..o 100% Load 24-7

2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage
Schedule

BTU/hr
BTU/hr

2.3. Electrical Equipment:
Wattage - 1.50 Wi
Schedule 100% Load 24-7

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
s 490.0 6 0 0

3.1. Construction Types for Exposure S
Wall TYPE e Exterior Wall Assembly
18t WINdow TYPE i e w4
1st Window Shade TYPe ....coorveeivevriiininns South Balcony

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Inflitration:
Design Coolng .voeeveeeerrmremer e n e e eeeseenes
Design Heating ....
Energy Analysis ....c.ccccviimmmeiism e
Infiltration occurs at all hours.

TYPE it Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

2-W. Toilet/Stair 1

1. General Details:
Floor Area
Avg. Ceiling Height
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

GENERAL: Corridor
................................. 0.0
0.08
ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Bailast Multiplier ...
Schedule

0.75

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

CFM/person
CFMA2

2.4. People:
OCCUPANGY ceerririieriesnatiiseesieeesemrsseemeemsesmeerertasssnsrens 0.0
Activity Level ..... ... Office Work
Sensible ... -
Latent .....
Schedule

Wit?

2.5. Miscellaneous Loads:
Sensible
Schedule ....
Latent
Schedute

Wit

Wit

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty. Door 1 Qty.

w 247.0 2

1 0

3.1. Construction Types for Exposure W
Wall Type
1st Window Type
2nd Window Type

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infilfration oceurs at all hours.

Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).
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Person

BTU/hr/person
BTU/hr/person

BTU/hr
BTU/hr
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data
12/06/2011
01:16PM|

3-Balcony

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:

Space Usage PUBLIC ASSEMBLY: Auditorium
OA Requirement 1
OA Requirement 2
Space Usage Defaults

0.06
ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

Free Hanging
.................. 1.00

... 1.00
100% Load 24-7

2.2. Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:

0.00

. Walls, Windows, Doors:
(No Wall, Window, Door data).

. Roofs, Skylights:
{No Roof or Skylight data).

. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

. Floors:
Type Floor Above Conditioned Space
(No additional input required for this floer type).

. Partitions:
{No partition data).

Hourly Analysis Program v4.51

Wift?

Witz

CFM/person
CFM/2

2.4. People:
Qccupancy
Activity Level ....
Sensible
Latent
Schedule

50.0

People

BTU/hr/person
BTU/hr/person

2.5. Miscellaneous Loads:
Sensible
Schedule ....

BTU/hr

BTU/mr

Wi

ACH
ACH
CFM
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-E. Toilet/Stair 3

1. General Detalls:
FIOOr ArGa ...ccceececerceecercrsssnvsssnestee e e e seee e
Avg. Ceiling Height ....
Building Weight ..........ccceimneieeniinnncinninisicsne e

1.1. OA Ventilation Requirements:

Space Usage
OA Requirement 1
QA Requirement 2
Space Usage Defaults

0.06
.......... ASHRAE Std 62.1-2007

2, Internals:
2.1. Overhead Lighting:
Fixture TYPe ..ot raien
Wattage
Ballast Multiplier ..
Schedule

Free Hanging
0.75
1.00
100% Load 24-

2.2. Task Lighting:
Wattage
Schedule

2.3, Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

CFM/person
CFM/i2

Wit

Wit

Wit

2.4, Paople:
OCCUPANCY ..viouiimreereeee e emeeseensresnes e snenseseeeemeeeesrern 0.0
Activity Level .... ... Office Work
Sensible e 2450
Latent ... 205.0
Schedule None

2.5. Miscellaneous Loads:
Sensible
Schedule ....
Latent
Schedule

Exp. Wall Gross Area {ft*} Window 1 Qity.

Window 2 Qty.

Door 1 Qty.

E 247.0 2

1

0

3.1. Construction Types for Exposure E

Wall Type ..o Exterior Wall Assembly

1st Window Type .....
2nd Window Type

4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration oceurs at all hours.

6. Floors:
Type Floor Above Gonditloned Space
{No additional input required for this fioor type).

7. Partitions:
{No partition data).
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Parson

BTU/hr/person
BTU/hr/person

BTU/Mr
BTU/Mr
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-Main CorriLobby

1. General Details:
Floor Area ....ccccooviiiieicnnice e scere s e 2435.0 2
Avg. Ceiling Height .. 2.8 ft
Building Weight ... 0 b/t

1.1. OA Ventilation Requirements:

Space Usage ........... .... GENERAL: Corridor
OA Requirement 1 ...

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internais:

2.1. Overhead Lighting:
Fixture TYPe ..oeeee v e Free Hanging
Wattage ... 0.75 Wit
Ballast MUItiplier ........cccovvvimimeenieresmreeeseersneee s 1.00
Schedule ... 100% Load 24-

2.2, Task Lighting:
Wattage
Schedule

2.3. Eilectrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

............................. 0.0 CFM/person
QA RequIrement 2 .........ccooeeeieeeeeeeceeeeeeeenesaean 0.06 CFMft2

2.4, People:
OCOUPANCY ...cvvcimissimrrsisssmsittiersee s snrssesmeem e ressaseranas 0.0 Person
Activity Level ... ... Office Work
Sensible ..o ——————— 245.0 BTU/hr/person
Latent ....... .... 205.0 BTU/hr/person
Schedule ...t e e, None

2.5. Miscellaneous Loads:
SENSIDIB ..o —————— BTU/hr
Schedule .....
Latent ..........
Schedule ....coccvvvrericrericre e e e

BTUMr

Exp. Wall Gross Area (ft?)

Window 1 Qty. Window 2 Qty. Door 1 Qty.

w 88.5 1

0

3.1. Construction Types for Exposure W
Wall TYPe venniireannimancisinieseseerceeane Exterior Wall Assembly
1st Window TYPE ....ccovivniinimr s rancnces w7

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cocling
Design Heating
Energy Analysis
Infiltration occurs at all hours.

0.50 ACH
. 1.25 ACH
0.00 CFM

6. Floors:
TYPE crvcrverenrremrrarins Floor Above Conditioned Space
{No additional input required for this floor typs).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-NE Corridor

1. General Details:
Floor Area ....covicneninieiisimnieeieee e ceeseeeneeeeneren 305.0 ft2
Avg. Ceiling Height ....
Building Weight ........cccr oo rne e, .0 Ib/fi2
1.1. OA Ventilation Requirements:
Space Usage ......ccccieeeevecceeen
OA Requirement 1
0OA Requirement 2
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE .o vrervenerresenennes Free Hanging
Wattage ..o 0.75 Wi
Ballast Multiplier .........coocmiciivinicee e e 1.00
Schedule ..o 100% Load 24-

2.2. Task Lighting:
Wattage .....cccvvveeerrcemr e s sererrenesrsns e r e snneens 0.00 Wit

2.3. Electrical Equipment:
Wattage .........ccccovenninimiesn e 0.00 Wift2
Schedule ... ———— None

3. Walls, Windows, Doors:

CFM/perscn
CFM/ft?

2.4. People:
OCOUPANCY uvteerecememe s seeeeserssssaen e sesne s esneseennss 0.0
Activity Level _... ... Office Work
Sensible ........... . 245.0
. 205.0
Schedwle .o None

2.5. Miscellaneous Loads:
SONSIBIE ... e e 0
Schedule ....
Latent .........
SChEAUIE ... vt None

Exp. Wall Gross Area {ft%) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

N 78.0 1

3.1. Construction Types for Exposure N
Wall Type .....ococinerennnienceencrsar e, Exterior Wall Assembly
1St Window TYPE ... e e w9

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling ......ccocorimrminnnimneresninvne s eneennes
Design Heating ....
Energy Analysis ...........ccococviienmneniseneninnn,
Infiltration ocours at all hours.

6. Floors:
TYP® e Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).
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Person

BTU/hr/person
BTU/hr/person

BTU/r
BTU/Mr
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ShipU. Old Main HVAC Study
Century Engineering

Space input Data

12/06/2011
01:16PM

3-NE Wing 1

1. General Details:
FIOOr AFEE ..o e mae e rrenes 610.0 it
Avg. Ceiling Height 10.0 ft
Building Weight .........ccce e vcenercnnerennsnienicesssnsenn 100.0 IbAt?

1.1. OA Ventilation Requirements:

Space Usage ........cccceereene OFFICE: Office space
OA Requirement 1

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPe .ocerveeri v
Wattage ..............-
Ballast Multiplier
Schedule ..o s

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:

Wit

3. Walls, Windows, Doors:

.................................. 5.0 CFM/person
QA Requirement 2 ......ccoccveemrernnseresne e sssnssenns 0.06 CFM/ft?

2.4, People:
OCCUPANCY wovvrniriieiissessireesrmsseesevmsssessenssssmenas 200.00
Activity Level ....................
Sensible ..ocicvevieeeee

2.5. Miscellaneous Loads:
SeNSIbIE ..o e e 1]
Schedule ....
Latent .........
SchedUle ..t ———— None

Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

E 360.0 5

0 0

N 150.0 1

0 0

3.1. Construction Types for Exposure E
Wall TYPE .veererrcrerrereresirseeeeeeie e Exterior Wall Assambly
18t WINdow TYPE v ccrmr e cnerrarnste e e W8

3.2. Consfruction Types for Exposure N
Wall TYPE -.-oeeeceeeeecceee e Exterior Wall Assembly
1st Window TYPE .ccovveeicriincisncnnmmnnnessn s e ws

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design CooliNg ..vccvvcrererrmriereresarenareseemsnsrmsseremens
Design Heating ....
Energy Analysis ..........cccooeii e
Infiltration occurs at all hours.

6. Floors:
TYPE e Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51

ft*/person

BTU/hriperson
BTU/hr/person

BTU/hr
BTUthr
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Space Input Data

Shipl. Old Main HVAC Study 12/06/2011
Century Enginesring 01:16PM
3-NE Wing 2
1. General Details:
FIOOr AFBa .....cecveece e me s mree s e s ensann 730.0 f2
Avg. Ceiling Height ......ccoovceerivreevcerer e e 100 ft
Building Weight ............cc.ccormnirmniernemsninn, 100.0 Ib/f2
1.1. OA Ventilation Requirements:
Space Usage .........cccvveeiennen OFFICE: Office space
OA Requirement 1 ... ininennimnim e 5.0 CFM/person
OA Requirement 2 ......o..cooecerrcceeecrrvrs s evasereeniens 0.06 CFM/t2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPE ..ooivermrrcmnnccnsarinnnnennnenncs Free Hanging OCCUPANGY ..cviviisiierisiisnitenneceneersmrseesnseraavsssine 200.00 ft*/person
WaAgE ..coereee 1.00 Wit Activity Level .... ... Office Work

Ballast Multiplier ................ e 1.00 Sensible ..o e 245.0 BTU/hr/person
Schedule ... 100% Load 24-7 Latent ... 205.0 BTU/hr/person
Schedule ... 100% Load 24-7

2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ... 0.00 Wit Sensible
Schedule ... None Schedule -

Latent ........ BTU/r

BTU/r

2.3. Electrical Equipment:
WatAgE ...ovvveeiccrisitiee e eee e eeme e emeseenme e 1.50 Wit
Schedule ..., 100% Load 24-

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Gity. Door 1 Qty.
w 360.0 5 0 0
N 150.0 1 0 0]

3.1. Construction Types for Exposure W
Wall Type ........ccenee .. Exterior Wall Assembly
1SEWINdOW TYPE ..o r s e nnsnn s ws

3.2, Construction Types for Exposure N
Wall TYPE .coovvevevceererermrereercseemerees Exterior Wall Assembly
st Window TYPE ... e e we

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
TYPE revercernmrrerenens Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-NE Wing 3

1. General Details:
Floor Area
Avg. Ceiling Height ...
Building Weight ...

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space
OA RequireMent 1 ......cccvverivrermrmersrremseerieessarsanes
OA Regquirement 2 ...........ccooooieeiiee e 0.06
Space Usage Defauits ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture TYPE ..cocoeeiiiie e sencmnm e
Wattage
Ballast Multiplier
Schedule

1.00
1.00

2.2, Task Lighting:

CFM/person
CFM/ft2

Wit

2.3. Electrical Equipment:
Wattage
Schedule

............................................................... 1.50
100% Load 24-7

3. Walls, Windows, Doors;

Wit

2.4, People:
Occupancy
Activity Level .....
Sensible
Latent
Schedule

....................................................... 200.00
... Office Work
e 245.0
205.0

2.5, Miscellanecus Loads:
Sensible
Schedule ....

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

N 360.0 5

0

0

3.1. Construction Types for Exposure N
Wall TYPE .ooeeerrereerrerermrrcsnsesrensnessans Exterior Wall Assembly
wWs

1st WIndow TYPe ..o
4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
TYPE eererrcrrenerrnnes Floor Above Conditloned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).
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fttfperson

BTU/hr/person
BTU/hr/person

BTU/Mr
BTU/hr

B-65



Space Input Data
ShipU. Old Main HVAC Study
Century Engineering

12/06/2011
01:16PM

3-NW Corridor

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

Ib/ft2

CFM/person
CFM/ft2

0.06
.......... ASHRAE Std 62.1-2007
2, Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

2.4, People:

Sensible
Latent
Schedule

2.2. Task Lighting:
Sensible
Schedule
Latent
Schedule

2,3. Eiectrical Equipment:
Wattage
Schedule

Wit

3. Walls, Windows, Doors:

OCCUPANGY .viveriireiieitenteenererenesemrnesceesmranssrariserases 0.0
Activity Level ... .

.. Office Work

2.5. Miscellaneous Loads:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty.

Door 1 Qty.

N 78.0 1

0

3.1. Construction Types for Exposure N
Exterior Wall Assembly
w15

Wall Type
1st Window Type

4. Roofs, Skylights:
{Nec Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).
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Person

BTU/hr/person
BTU/hriperson

BTU/Mr
BTUMr
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Space Input Data

ShipU. Cld Main HVAG Study 12/06/2011
Century Engineering 01:16PM;
3-NW Wing 1
1. General Detalls:
FIOOr ATEE ..cceveeeeevaressnssmesnssnse s arssrarnsssenssrsennans 750.0 f*
Avg. Cailing Height ..o, 100 ft
Building Weight .......ccccconmnnniimnninins 100.0 Ibfe
1.1. OA Ventilation Requirements:
Space USage .......cceemervererennns OFFICE: Office space
OA Requirement 1 ........coeiciininnsrcsesisannans 5.0 CFM/person
OA Requirement 2 ..... ... 0.06 CFMAt2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPe ...oceoeeeeceee e Free Hanging CCCUPANCY oot ceeceme e retrr e 200.00 ft*/person
Wattage .......occernees 1.00 Wit Activity Level .... ... Office Work
Ballast Multiplier 1.00 Sensible ... 245.0 BTU/hr/person
Schedule .......cccovvmmmiemncnensan. 100% Load 24-7 Latent ... 205.0 BTU/hi/person
Schedule ..., 100% Load 24~
2.2. Task Lighting: 2.5, Miscellaneous Loads: )
Sensible ..o e BTU/hr
Schedule ...
Latent ........ BTU/hr
Schadule ..o
2.3. Electrical Equipment:
Wattage ..o 1.50 Wi
Schedule ......cvevevmiiceviececeec e 100% Load 24-
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 430.0 6 0 4]
N 150.0 1 0 o
3.1. Construction Types for Exposure W
Wall TYP@ tovererecereemrrcessceren e ennenns Exterior Wall Assembly
15t WINAOW TYPE .ovivrerireermrcerireeresressersessrsarenssmssnsensansanes ws
3.2. Construction Types for Exposure N
Wall Type ..o Exterior Wall Assembly
1St WINdOW TYP@ ....ceevvrrerrrrenrenersrsnrresenseseessemssnessmensans ws
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design CooliNg ..c...ccoveeesieueieiereeeimeeemeessee e 0.50 ACH
Design Heating .........ccccunmnriivemmsriemsrsnssrsmssenioneans 1.25 ACH
Energy Analysis .........cccoeimenn s scssssnennnn 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYDE oereeceeceramiene Floor Above Conditioned Space
(No additional input reguired for this floor type).
7. Partitions:
{No partition data).
B-67
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
3-NW Wing 2
1. General Detalls:
FIOOr Area .......ccooiiimiceniinr s s sranrrennens 750.0 ft*
Avg. Ceiling Height .... 10.0 ft
Building Weight ........cccercrerimnisineiennisinininnes 100.0 Ib/ft2
1.1. OA Ventilation Requirements:
Space Usage .....ccevvevererverrnnnes OFFICE: Office space
OA Requirement 1 .....cccierinniminncsnsnn e esssiens 5.0 CFM/person
OA Requirement 2 ............. ... 0.06 CFMM?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Qverhead Lighting: 2.4. People:
Fixture TYPe ..cooereeeeceeeeceecer e Free Hanging OCCUPANCY .eviimrimiiersmrssesinsrannssensasseasesseesesenses 200.00 ft¥fperson
Watlage .....cccominmmmmiimis s e e e e 1.00 WH? Activity Level ..... ... Office Work
Ballast Multiplier ... 1.00 Sensible ... 245.0 BTU/hr/person
Schedule ..o 100% Load 24-7 Latent ..o 205.0 BTU/hr/person
Schedule .........ccviiniiinennciinnin. 100% Load 24-7
2.2, Task Lighting: 2.5. Miscellanecus Loads:
Wattage Senslble ... ———— BTU/hr
Schedule Schedule ....

2,3, Electrical Equipment:
WARAGE oo e ses e 1.50 Wi
Schedule ........ocoooeiinienicee 100% Load 24-7

3. Walls, Windows, Doors:

Latent ......... BTU/or

Schedule ......ccverreeericrerccniernr e mr s asnrenes

Exp. Wall Gross Area (ft?)

Window 1 Qty. Window 2 Qty. Door 1 Qty.

E 330.0 5

0

N 150.0 1

0

3.1. Construction Types for Exposure E
Wall Type ..ccoceiecee e, Exterior Wall Assembly
1St WINdOW TYPE i ennes e nes s smen s ss e s ws

3.2, Construction Types for Exposure N
Wall TYPE ..o mmeeneine Exterior Wall Assembly
1st WINdow TYPE ..ccorire i remrssreni e ersssesnessnsneen e w8

4. Roofs, Skylights:
(No Roof or Skylight data).

5, Infiltration:
Design Cooling ...
Design Heating ....
Energy Analysis ........cc.cvmernnimn s senninens
Infiltration occurs at all hours.

8. Floors:
1+ [ Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).
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B-68



ShipU. Oid Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-NW Wing 3

1. General Detalls:
Lo T
Avg. Ceiling Height ....
Building Weight .......ccccovvviremmnnrmsenemnriscnene s

1.1. OA Ventilation Requirements:
Space USage ....cccovemrrinnns OFFICE: Office space
OA Requirement 1
OA Requirement 2 ... 0.
Space Usage Defaults .......... ASHRAE Std 62.1-2007

CFM/person
CFM/fi2

2. Internals:

2.1. Qverhead Lighting:
Fixture TYPE -...coeiceiime e Free Hanging
Wattage ...........eet 1.00 Wit
Ballast Multiplier 1.00
Schedule .........ccreeeicree s, 100% Load 24-7

2.2. Task Lighting:

2.3. Electrical Equipment:
Watage ...oocceeee e e enneenne 1.50 Wi
Schedule ... 100% Load 24-7

3. Walls, Windows, Doors:

2.4, People:
OCCUPANCY ..oviconivenssessrisssansisnsietee e e seesensmassees 200.00 ft¥person
Activity Level ..... ... Office Work
Sensible ..o 245.0 BTU/hr/person
Latent .o e 205.0 BTU/hr/person
Schedule ... 100% Load 24-7

2.5. Miscellanecus Loads:
SNSIBIE ... ————————
Schedule ....
Latent .........
SChedule ..o,

BTU/Mr
BTUMhr

Exp. Wall Gross Area (ft%} Window 1 Qty.

Window 2 Qity.

Door 1 Qty.

N 360.0 5 0

3.1. Construction Types for Exposure N
Wall Type ... Exterior Wall Assembly
1st WIndow TYPE ....ccicincimimnnicsmsnicnnsnsne e e ws§

4, Roofs, Skylights:
{No Roof or Skylight data}.

5. Infiltration:
Design Cooling .....cccovaiiminenimmseissersserssnes e eraes
Design Heating ....
Energy Analysis ........cco.cnitencmnin e
Infiltration occurs at all hours.,

6. Floors:
TYPE e Flaor Ahove Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).
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Space Input Data
ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM|

3-SE Corridor

1. General Details:
FIOOT AFBA ... e s s s erae s s senras 375.0 ft2
Avg. Ceiling Height 9.8 ft
Building Weight .......c..ccoiiineniininiceec e Ib/ft2
1.1. OA Ventifation Requirements:
Space Usage .......cccccorecivvvnnniees GENERAL: Carridor
OA Requirement 1 0.0 CFM/person
OA Requirement 2 0.06 CFM/A
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting: 2.4, People:
FiIxXture TYPE ......conviimminrrmmenennnessmnnnsannns OCCUPANCY .eceeveereeeseeeeemsmerarsensesstsaeesmsnenseseseensenras 0.0 Person
Wattage ..o . Activity Level ... ... Office Work
Ballast Multiplier Sensible ... 245.0 BTU/hr/person
Schedule ......cccoecicveinnnninn Latent ... e 205.0 BTU/hr/person
Schadule ... None

2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage 8enSIble .ot —— BTU/Mr
Schedule Schedute ...
Latent ........
Schedule ..o

BTU/hr

2.3. Electrical Equipment:
Wattage ... 0.00 W2
Schadule ... e None

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
L] 78.0 1 0 0

3.1. Construction Types for Exposure S
Wall TYype .. Exterlor Wall Assembly
1st Window TYPE —...ocr ettt e e e e wo

4. Roofs, Skylights:
{No Roof or Skylight data).

8. Infiltration:
Design Cooling ....cociemmriiinnemerniceeceeeeesceecceeeeeaes 0.50 ACH
Design Heating .... .
Energy ANalysis ....cccecveierieereneenseerinnrieesierssmeranes 0.00 CFM
Infiltration occurs at all hours.

TYPE wevvreeerraerrrmeennes Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
3-SE Wing 1
1. General Details:
Floor Area ........covvereens 920.0 fi2
Avg. Ceiling Height ... 10.0 ft
Building Weight ........ccevooeeiiee s 100.0 b/t
1.1. OA Ventilation Requirements:
Space Usage ......ceeierniennenns OFFICE: Office space
OA Requirement 1 .........occenieeimnnmissensmsesse s 5.0 CFM/person
OA Reguirement 2 ...... et otreemeeereee e teaerrrereien 0.06 CFMM
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPE ..cccecmvervmnreirsisnns s csnscanens Free Hanging OGCUPANGY ..oeisrienssiensisie e e rerssa s sesmens 200.00 ft*/person
Wattage ..o s 1.00 Wit Activity Level ...t Office Work
Ballast Multiplier ............coemeni s 1.00 Sensible ... e 245.0 BTUhr/person
Schedule ... 100% Load 24-7 Latent ... 205.0 BTU/hr/person
Schedule ... nnns 100% Load 24-7
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage Sensible ........ccc.co.... e s 0 BTU/r
Schedule Schedule None
L= (= 0 BTU/hr
Schedule ..o s None
2.3. Electrical Equipment:
WaAgE ...ccccoverimsis s e e s 1.50 Wit
Schedule ......oovie e, 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
E 520.0 6 0 0
S 150.0 1 0 0
3.1. Construction Types for Exposure E
Wall TYPE .o Exterior Wall Assembly
1St WINAOW TYPE ..ot ceaer e s s e re e Wws
3.2. Construction Types for Exposure S
Wall TYPE .o erereerersrreresrarssreneenernns Exterior Wall Assembly
1SEWINAOW TYPE 1ot erre s rme st s ws
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling .....ccovieevcinncnimsnsmmnersmenine s 0.50 ACH
Design Heating .... 1.25 ACH
Energy ANalysis .......cccevvreernreerinnenienmrenrsmessemennanes 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE evrrcerrsnrvserannee Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data}.
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-SE Wing 2

1. General Detalls:
FIOOM AT€E ..cveeevirc e meenssemen s mrssrsnna s enssansassanssnns 920.0 fit2
Avg. Ceiling Height e 10,0 i
Building Weight .......cc.ccrvniemnannicicimnisses s 100.0 Ib/fi2
1.1. OA Ventilation Requirements:
Space Usage ........creereemncrrenens OFFICE: Office space
OA Requirement 1 .....
OA Requirement 2 ................
Space Usage Defaults ......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPe ....cooeeeeeceee e e Free Hanging
Watlage ... civnirncncrcmrinn e 1.00 Wit
Ballast Multiplier .........ccc.cccevmniienecsnnaninnin 1.00
Schedule ........overeereccc e, 100% Load 24-7

2.2. Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
WAL ...cceiee e e 1.50 Wi2
Schedule ..o 100% Load 24-7

3. Walls, Windows, Doors:

.................................. 5.0 CFM/person
... 0.068 CFM/ft?

2.4. People:
OCOUPANCY 1erortermeececircemeecee e e e eenrrermrans e ssrase s 200.00 ft¥person
Activity Level ....
Sensible ... e 245.0 BTU/riperson
Latent ... s 205.0 BTU/hr/person
Schedule ..o 100% Load 24-

2.5. Miscellanecus Loads:
Sensible
Schedule

BTU/hr
BTU/hr

Exp. Wall Gross Area {ft?} Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

w 360.0 4

o

S 150.0 1

0

3.1. Construction Types for Exposure W
Wall TYPe .o, Exterior Wall Assembly
1St WINAOW TYPE .revireeerierrrrerserersensssmsessseresmsesssesseermnesnees Ws

3.2. Construction Types for Exposure S
Wall Type ..o Exterlor Wall Assembly
1St WINAOW TYRE oo veerresee e se e wse

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling ...cuicurcrieisiicnstisseeerseeeeecee e e seneenes . ACH
Design Heating .... ACH
Energy Analysis .........c.comiinnnmneninssnensinens i .00 CFM
Infiltration occurs at all hours.

6. Floors:
TYPE oiieceeecrreennes Floor Above Conditloned Space
(No additional input required for this floor type}.

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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Space Input Data
ShipU. Old Main HVYAC Study
Century Engineering

12/06/2011
01:16PM

3-SE Wing 3

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space
OA Requirement T ....cocveereremmriensnsensesvsninesemeeneens
OA Requirement 2 .....c.c.ccecevmeeemnemerssensesnsenssmnnans 0.06
Space Usage Defaults ASHRAE Std 62.1-2007

CFM/person
CFMIft

2. Internals:
2.1, Overhead Lighting:
Fixture Type
Walttage
Ballast Multiplier
Schedule

2.4. People:

1.00 Wit

Sensible

2.2. Tasgk Lighting:
Wattage
Schedule

Sensible

Schedule
Latent
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

1.50
100% Load 24-7

Wit

3. Walls, Windows, Doors:

Occupancy
Activity Level ....

2.5. Miscellaneous Loads:

Exp. Wall Gross Area (ft¥) Window 1 Qty. Window 2 Qty.

Door 1 Qty.

S 490.0 6 0

3.1. Construction Types for Exposure S
Exterior Wall Assembly
Wsa

Wall Type
1st Window Type

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

Type Floor Ahove Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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8TU/hr/person
BTU/hr/person

BTU/r
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM|

3-Stair 2

1. General Details:
Floor Area
Avg. Ceiling Height ...
Building Weight

1.1. OA Ventilation Reguirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

9.8
100.0

GENERAL: Corridor
0.0
0.06

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier ..
Schedule

0.75

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:

3. Walls, Windows, Doors:

ft
Ib/ft*

CFM/person
CFMAt?

2.4, People:
OCCUPANCY ... ss e rres s e s e s rnneas 0.0
Activity Level ....
Sensible
Latent
Schedule

Wit2

2.5. Miscellaneous Loads:
Senslble
Scheduie ....
Latent
Schedule

Wit

Wi

Wall Gross Area {ft?) Window 1 Qty.

Window 2 Qty. Door 1 Qty.

152.0 0

0

162.0 2

0

152.0 0

0

3.1. Construction Types for Exposure W
Wall Type

3.2. Construction Types for Exposure S
Wall Type
1st Window Type

3.3. Construction Types for Exposure E
Exterior Wall Assembly

Wall TYDE .cvrerereenrreresserresearssnsssennas
4, Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling ....
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

8. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51

Exterior Wall Assembly

Exterior Wall Assembly
w11

Person

BTU/r/person
BTU/hr/person

BTU/hr
BTU/hr
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ShipU. Cld Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-SW Corridor

1. General Details:
FIOOr ATBE ...cooviinnerirsenieniiniesicnnsrsnees e esmrs e emeeneas 345.0 fi2
Avg. Celling Height .... 9.8 ft
Building Weight .........co oo .0 btz
1.1. OA Ventilation Requirements:
Space Usage .......ccoceeeeceeecennnes GENERAL: Corridor
OA Requirement 1 .....
OA Requirement 2 .....
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE ..o e Free Hanging
Wattage ..o 0.75 Wi
Baltast Multiplier ...........c.oiinnenmnonsniieence 1.00
Schedule ..., 100% Load 24-

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage ... 0.00 Wit
Schedule ..., None

3. Walls, Windows, Doors:

.................................. 0.0 CFM/person
... 0.06 CFM/ft?

2.4. People:
OCCUPANGY .vevvrereriersercoerereersmsersssssmensissssismsesseseees 0.0
Activity Level ... ... Offlce Work
Sensible ...........
Latent ........ -
Schedule ..o None

2.5. Miscellaneous Loads:
Sensible ...,
SChedUIE ..o e None
Latent ... e e s 0
SehedUIe ...veeeeeeee e None

Exp. Wall Gross Area (ft%) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

S 78.0 1

0

3.1. Construction Types for Exposure S
Wall Type ..o senssnins Exterior Wall Assembly
18t WINdOW TYPE ..o e rmren s wo

4, Roofs, Skylights:
{No Roof or Skylight data}.

5. Infiltration:
Design Cooling .....c.ocvimvnnmninn s nenen
Design Heating ....
Energy Analysis .........cccoeoeceermeernvecrerrrsrerennenne
Infiltration occurs at all hours.

6. Floors:
TYPE (oo Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).
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Space Input Data
Shipu. Old Main HVAC Study
Century Engineering

12/06/2011
01:16PM

3-SW Wing 1

1. General Details:
Floor Area
Avg. Ceiling Height ...
Building Weight

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Office space
OA Requirement 1 .... 5.0
QA Requirement 2
Space Usage Defaults

CFM/person
CFMyft2

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

2.4. People:

Sensible
Latent
Schedule

2.2. Task Lighting:
Wattage
Schedule

Sensible

Schedule
Latent
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

Wit

3. Walls, Windows, Doors:

Occupancy
Activity Level ...,

....................................................... 200.00
... Office Work

2.5. Miscellaneous Loads:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty.

Door 1 Qity.

w 360.0 4 0

0

S 150.0 1 0

4]

3.1. Construction Types for Exposure W
Wall Type Exterior Wall Assembly
1st Window Type ws

3.2. Construction Types for Exposure S
Wall Type Exterior Wall Assembly
1st Window Type W8

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).
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BTU/hriperson
BTUMr/person

BTU/hr
BTU/Mr
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-SW Wing 2

1. General Details:

Floor Ar€a ......ccoeeeuveeeeeecimeeccceeeceeeeae

Avg. Ceiling Height ....
Building Weight
1.1. OA Ventilation Requirements:

Space Usage .....ccoccveevecrevrnas OFFICE: Office space

OA Requirement 1 .....
OA Requirement 2 ........

................. 5.0

Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:

Fixture TYPe ...

Wattage .......ccceeueeee

Ballast Multiplier .............cooooocoees

Free Hanging
... 1.00

Schedule ......c.cocvemnnveroecnerinrmnseenan: 100% Load 24-7

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:

3. Walls, Windows, Doors:

............... 1.50
100% Load 24-

CFM/person
CFM/t=

2.4, People:

OCCUPANGY oo s v v s n s e sasen st 200.00 ft*/person

WiHt? Acfivity Level ..................

Sensible ...........
Latent ........

Schedule ........c.ccovnrivinennes

2.5. Miscellaneous Loads:

Sensible ...
Schedule ...
Latent .........

Schedule ......cccocovverrenens

WVIE

Exp. Wall Gross Area (ft?)

Window 1 Gty.

Window 2 Qty. Door 1 Qty.

E 360.0

4

0 0

] 150.0

1

0 0

3.1. Construction Types for Exposure E

Wall Type ..o Exterior Wall Assembly

1st WIndow TYPE i snenssnietiesemee e nens

3.2. Construction Types for Exposure S

ws

Wall Type ..o Exterior Wall Assembly

15t WINdOW TYPE wevvciiniisesiinnmensnnnissmsnnenm s saneecens

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling ....
Design Heating ....

Energy Analysis ...

Infiltration ocours at all hours.

1, : Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).
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R 245.0 BTU/rfperson
...................... 205.0 BTU/hriperson
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-SW Wing 3

1. General Details:
FIOOT ATBE .....ccoeeceeeecce et eeeeesmraarsroraeines 1120.0 fi
Avg. Ceiling Height ... 10.0 ft
Building Weight ............ccooceriereeriemmsnnsscee e 100.0 |b/t?
1.1. OA Ventilation Requirements:
Space Usage .......ccceoceevieenne- OFFICE: QOffice space
OARequIrement 1 ...........ooooieeeeeeeeeeeeevesve e 5.0
OA Requirement 2 .......cccco e vnismsniennsssinnnenns 0.06
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE ...covrvmnicnienssnnmicnsmisesnenssmnas Free Hanging
Wattage .............. ... 1.00
Ballast Multiplier .............cccooo oo ernne 1.00
Schedule ......ccveeceeve e 100% Load 24-7

Wit

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage ... 1.50
Schedule 100% Load 24-7

Witz

3. Walls, Windows, Doors:

CFM/person
CFM/Ai2

2.4. Paople:
OCCUPANCY .evveriraeererirnisiisessemsms e sernsssssnssrssaane 200.00
Activity Level ..... .... Office Work
Sensible ............

2.5. Miscellaneous Loads:
Sensible .....
Schedule ....
Latent .........
SONEAUIE et sr e s s None

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

S 490.0 6

0 0

3.1. Construction Types for Exposure S
Wall Type ......ccovnimnisnessnecan, Exterior Wall Assembly
18t WINdOW TYPE .overeverrrirrsensesnessenresssnserssressmes emsmesmsmens w8

4. Roofs, Skylights:
(No Roof or Skylight data).

5. Infiltration:
Design Cooling ....covcvvvvcrmnecieciecceeee e e eeans
Design Heating ....
Energy Analysis .......
infiltration occurs at all hours.

ACH
ACH
CFM

TYDE eoverrvceerennneas Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).
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BTU/Mr
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

3-W. Toilet/Stair 1

1. General Detalls:

Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:
Space Usage ......cccocvveeenerrnnnnnens

OA Requirement 1

...... 500.0 ft*
.......... 9.5 ft

................. 100.0 Ib/f

GENERAL: Corridor

0.0 CFM/person
0.06 CFM/ft2

OA Requirement 2
Space Usage Defaulis .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixdure TYPe .....ovcoviviannineneieceeeceeeaee Free Hanging
Wattage ....cccceennicei st s nr e 0.75 Wit
Ballast Multiplier ..............cooiimisinnncesnneeneen 1.00
Schedule ..o 100% Load 24-7

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage ... 0.00 Wi
Schedule ... None

3. Walls, Windows, Doors:

2.4, People:

OCCUPANGY ..vvveccrieeeeemereeeeeeneeressssrasssessssemeeseson

Activity Level ....
Sensible ...........
Latent ...
SCEAUIB ...

2.5. Miscellanecus Loads:
Sensible ...
Schedule ...
Latent ........
Schedule ... e

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qity.

Door 1 Qty.

w 247.0 2

0

3.1, Construction Types for Exposure W
Wall Type ... Exterior Wall Assembly
1st Window Type ....
2nd Window Type

4. Roofs, Skylights:
{No Roof or Skylight data).

5. Infiltration:
Design Cooling ........coce i sme s rnrareneees
Design Heating ... .
Energy Analysis ........cccooininincmnonmmenennanmienan,
Infiltration occurs at all hours.

6. Floors:
TYPE rceivciinniierennen Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
{No partition data).
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... 0.0 Person

245.0 BTU/hr/person
205.0 BTU/hr/person

BTU/r
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Space Input Data
ShipU. Old Main HVAC Study
Century Engineering

12/06/2011
01:16PM

4-E. Tollet/Stair 3

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1
OA Requirement 2
Space Usage Defaults

Ib/ft?

CFM/person
CFM/A2

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Mulfiplier ..
Schedule

2.4, People:

0.75
1.00
100% Load 24-

Wi

Latent
Schedule

2.2. Task Lighting:
Wattage
Schedule

Schedule

2.3. Electrical Equipment:
Wattage
Schedule

Wit

3. Walls, Windows, Doors:

2.5. Miscellaneous Loads:
Sensible .

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty.

Door 1 Qty.

E 247.0 2 1

3.1. Construction Types for Exposure E
Wall Type
1st Window Type .....
2nd Window Type

4. Roofs, Skylights:

Exp. Roof Gross Area (ft%) Roof Slope (deg.) Skylight Qty.

w 500.0 45 0

4.1. Construction Types for Exposure W

Roof Type Slate + Wood Deck

8. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

0.50 ACH
1.25 ACH
0.00 CFM

6. Floors:
Type Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51

OCCUPANCY .ecveirmseiienstiaimeeemeieeesmeseeraeranostontevassnsens 0.0
Activity Level
Sensible .

Person

BTU/r/person
BTU/riperson

BTU/hr
BTU/hr
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Space input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-Main Corr/fLobby
1. General Details:
Floor Area .......cecceeenes .. 2070.0 ft?
Avg. Ceiling Height ..o 95 ft
Building Weight ........oooriniiimnieniniisn e 100.0 Ib/fi2
1.1. OA Ventllation Requirements:
Space USage .....ccceermrervnnerenins GENERAL: Corrider
OA Requirement 1 .....cccoceevicervccee s e enanrenans 0.0 CFMi/person
OA Requirement 2 ...........ccoivinimsnenenineseenns 0.06 CFMAt?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPE ..ooovoeeeeceeece e e e Free Hanging OCCUPANGY ..oovcirieriiieissrissinistnesnscesee s mssnssmesmesessassas 0.0 Person
Wattage .oocicinminennne e s e menes 0.75 Wift? Activity Level ..., Office Work
Ballast Multiplier ..o inssnnne 1.00 Sensible ..ot e e 245.0 BTU/hriperson
Schedule ..., 100% Load 24-7 Latent ......... ... 205.0 BTU/hr/person
Schedule ..o None
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage W2 Sensible ........ccooeevieea. e n et e e 0 BTU/r
Schedule Schedule .... None
Latent .......ooeeicee e s srmr st nnennnn 0 BTUhr
Schedule ... None
2.3. Electrical Equipment:
Wattage ..ol 0.00 Wi
Schedule ........oovimeeeriece e None
3. Walis, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Gty.
w 85.5 1 0 0
3.1. Construction Types for Exposure W
Wall TYpe ..o Extorior Wall Assembly
1St WINdow TYPE ..ot w3
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.} Skylight Qity.
N 1035.0 45 4]
S 1035.0 45 4]
4.1, Construction Types for Exposure N
ROOF TYPO e eme e Slate + Wood Deck
4.2. Construction Types for Exposure S
ROOF TYPE .vverrrcrerrcrrr s rraens e s rensssrennas Slate + Wood Deck
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 1.25 ACH
Energy Analysis 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE weveiiinrerrcnnanens Fioor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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Space Input Data
ShipU. Old Main HVAC Study
Century Englneering

12/06/2011
01:16PM

4-N Corridor

1. Ganeral Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:
Space Usage
OA Requirement 1
QA Requirement 2
Space Usage Defaults

Ib/t?

CFM/person
CFM/i2

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

2.4. People:

0.75
1.00
100% Load 24-

Wit

Sensible
Latent
Schedule

2.2, Task Lighting:
Wattage
Schedule

Wit

Schedule
Latent ....
2.3. Electrical Equipment:
Wattage
Schedule

Witz

3. Walls, Windows, Doors:

Occupancy
Activity Level ....

2.5. Miscellaneous Loads:
Sensible .

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qity.

Door 1 Gity.

W 66.5 0 0

1

E 66.5 1 0

0

3.1. Construction Types for Exposure W
Wall Type Exterior Wall Assembly
Door Type Wood Door

3.2. Construction Types for Exposure E
Wall Type Exterior Wall Assembly
1st Window Type w1

4. Roofs, Skylights:

Exp. Roof Gross Area {ft?) Roof Slope {deg.) Skylight Qty.

E 485.0 45 0

w 485.0 45 0

4.1. Construction Types for Exposure E

Roof Type Slate + Wood Deck

4.2, Construction Types for Exposure W

Roof Type Slate + Wood Deck

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

ACH
ACH

6. Floors:
Type Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:

7.1. 1st Partition Details:
Partition Type
Area

WU-Value .
Wall Partition Uncondit.

4180 ft2

Hourly Analysis Program v4.51

Ambient at Space Max Temp

Space Max Temp

... Office Work

0.0 Person

BTU/hr/person
BTU/hriperson

BTU/hr
BTUMr

0.500 BTU/hr-fi-°F)
.95.0 °F



Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
Uncondit. Space Min TEMP ....coccveeerrnncrremssniionnne 10.0 °F 7.2. 2nd Partition Details:
Ambient at Space Min Temp ......cccvcciviniiiinnne 35.0 °F {No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4N Wing 1

1. General Details:
Floor Area
Avg. Ceiling Height
Building Weight

1.1. OA Ventilation Requirements:

Space Usage OFFIGE: Office spac

OARequirement 1 ...o.ovvcivvericnsrisinen e e 5.0
OAReguirement 2 .......cccoveervicererer e srme e e 0.06
Space Usage Defaults ASHRAE Std 62.1-2007

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

1.00
1.00

2.2. Task Lighting:
Walttage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

............................................................... 1.50
100% Load 24-7

3. Walls, Windows, Doors:

CFM/person
CFMAt2

2.4, People:
Occupancy
Activity Level ....
Sensible
Latent
Schedule

200.00

Wit

2.5. Miscellaneous Loads:
Sensible
Schedule ...
Latent
Schedule

Wit

Exp. Wall Gross Area (ft%) Window 1 Qty.

Window 2 Qty. Door 1 Qty.

w 484.0 5

0

3.1, Construction Types for Exposure W
Wall Type
1st Window Type

4. Roofs, Skylights:

Exterior Wall Assembly

w1

Exp. Roof Gross Area {ft?)

Roof Slope {deg.)

Skylight Qty.

W 1055.0 45

0

4.1. Construction Types for Exposure W
ROOF TYPE e s nme s enmee e

§. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration occurs at all hours.

6. Floors:
TYPE orervcvrrenenrinns Floor Above Conditioned Space
{No additicnai input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysie Program v4.51

Slate + Wood Deck

ft#/person

BTU/hriperson
BTU/hriperson

BTU/hr
BTU/hr
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-N Wing 2
1. General Details:
Floor Area .......cecoeveeeecrccnnnen 1055.0 fi?
Avg. Ceiling Height .... 88 ft
Bullding Weight ..........ccoveimieneninimneceeeeeeesee e .0 Ib/ft?
1.1. OA Ventilation Requirements:
Space Usage .....ccovreeerrennenninnes OFFICE: Office space
QA Requirement 1 .......ccooeevrecvrrreermrersssriessenes 5.0 CFM/person
OA RequIirement 2 .......ccoueimieniciensinenmecsemrneseenees 0.06 CFM/t?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1, Overhead Lighting: 2.4. People:
Fixture TYPE ...ceveevee e ns e s Free Hanging OCCUPBINGY —..eeeemecceeeme et rensesraneens e e esnan 200.00 ft*/person
Wattage ... e asnea 1.00 Wi Activity Level ..... ... Office Work
Batlast Multiplier ................cccoorrrrnerreneenes 1.00 Sensible ... 245.0 BTU/hriperson
Schedule ..., 100% Load 24- Latent ... 205.0 BTU/hr/person
Schedule ..o 100% Load 24.7
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage Sensible ..o BTU/hr
Schedufe Schedule ....
Latent ......... BTU/Mr
Schedule ...,
2.3. Electrical Equipment:
Wattage .....cococonnimrnncr e 1.50 W/*
Schedule ...oceeevi e 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
E 484.0 5 0
3.1. Construction Types for Exposure E
Wall TYpe oo scnnne s Exterior Wall Assembly
15t WINAOW TYPE .evcticieiiimcvecimrn e see e sssms s mrsme s e w1
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
E 1055.0 415 0
4.1. Construction Types for Exposure E
Roof TYPE ..oeeccre s sneniesnne Slate + Wood Deck
5. Infiltration:
Design Cooling ....cccoeo e 0.50 ACH
Design Healting .........ccccoiminscnenenennenmeni, 1.25 ACH
Energy Analysis ........cccev e vemnmemsssesmensesnnnnsesanes 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
BB+ Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
{No partition data).
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-NE Corridor
1. General Details:
FIOOF AFBE ...c..creeeeecceeeeeseeeee e creeraerseraerranes 4400 ft?
Avg. Ceiling Haight ..o 9.5 ft
Building Weight .........ccociicvsiimenisenimnciinescee e 100.0 Ib/ft?
1.1. OA Ventilation Requirements:
Space Usage .....c-ccrvvrerviirensennes GENERAL: Corridor
OA Requirement 1 ..... 0.0 CFM/person
OA Requirement 2 ........ 0.06 CFM/t2
Space Usage Defaults ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPE ...covveere e e vt ceen s Free Hanging OCCUPANCY ..oeemeeeieeeeeieeceece s eeee e s st erssessatesseaveaeres 0.0 Person
Wattage ..o s 0.75 Wi Activity Level .... .... Office Work
Ballast Muliplier ... e rrers s 1.00 SeNSIbIe ..oeccce e 2450 BTU/r/person
Schedule .....coccriniincncincn. 100% Load 24- Latent ......ocoimierenme st e e s 205.0 BTU/hr/person
Schedule ... - None
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage SENSIDIE ..o e 0 BTU/r
Schedule Schedule ......cmvieniiei s None

Latent ... 0 BTU/hr
Schedule ... e e None
2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.

N 76.0 1 0 0
3.1, Construction Types for Exposure N
Wall TYPE . Exterior Wall Assembly
Tt WINdow TYPE .oovviiiiiinnrinnsrinicrs e reersrmens e vanns w3
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
E 220.0 45 0
w 220.0 45 0

4.1. Construction Types for Exposure E
ROOf TYPE e Slate + Wood Deck

4.2. Construction Types for Exposure W
RoOf TYPE ..o ensnncensanias Slate + Wood Deck

§. Infiltration:
Design Cooling ....
Design Heating ....
Energy Analysis ... s issnssns e
Infiitration occurs at all hours.

6. Floors:
TYPE e Floor Above Conditioned Space
{No additional input required for this floor typs).

7. Partitions:
{No partition data).
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Space Input Data

Shipl. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-NE Wing 1
1. General Details:
Floor Areal .....cceccccoiiivnsicmsersrssmcssee s esmsseesmssesmens 630.0 fi?
Avg. Ceiling Height .... 8.8 ft
Building Weight ... .0 b/
1.1. OA Ventilation Requirements:
Space Usage ......ccoovvecicmnennnns OFFICE: Office space
OA Requirement 1 .....coccriiinininmnismiinrssinsennnns 5.0 CFM/person
QA Requirement 2 ..........ccoeimeeveec e 0.06 CFM/f?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPe ....ccovvemnimrencesessisssninsines Free Hanging OCCUPANGY ... e e n e ens s nnaas 200.00 ft*/person
Wattage ..o 1.00 WAt Activity Level ..... .... Office Work
Ballast MURIplior ..o 1.00 Sensible ... 245.0 BTU/r/person
Schedule .........ccoiiere e 100% Load 24- Latent ....ooimeniemsimemmenieim i e 205.0 BTU/hr/person
Schedule ... 100% Load 24-7
2.2, Task Lighting: 2.5. Miscellaneous Loads:
L 211 T T S 0.00 Witz SnSible .o e 0 BTUthr
Schedule ... None Schedule .... None
Latent ..o e e n e 0 BTUhr
Schedule ... None
2.3. Electrical Equipment:
Wattage ... 1.50 Wi*
Schedule 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
E 325.0 4 0 0
N 150.0 0 0 0
3.1. Construction Types for Exposure E
Wall TYPe .ocnnimrssiemsnessanssrsmmsniensae Exterior Wall Assembly
1st Window TYRE ..o w1
3.2. Construction Types for Exposure N
Wall TYPE coveercrerreeets s enc e Exterior Wall Assembly
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
E 630.0 45 0
4.1. Construction Types for Exposure E
Roof TYpe ..ocicem s Slate + Wood Deck
5. Infiltration:
Design Cooling ... 0.50 ACH
Design Heating .... 1.28 ACH
Energy Analysis ........cc.comnimmimnicnnmnnnnne e 0.00 CFM
Infiltration occurs at all hours.
6. Floors:
TYPE wovirerrmrermrernes Floor Above Conditioned Space
{No additional input required for this floor type).
7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011

01:16PM

4-NE Wing 2

1. General Details:
FIOOr Ar€a ...covuiervcinnsnnenianencsnnianneeessrmeeeeesmeas 6845.0 ft2
Avg. Ceiling Height .
Building Weight .......cvvemeereeee e .0 Ibft?
1.1. OA Ventilation Requirements:
Space Usage ......ccceeeevevmne.. OFFICE: Office space
OA Requirement 1 .....
OA Requirement 2 .....
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Qverhead Lighting:
Fixture TYPe ... rerrnenrierne Free Hanging
WEAAGE .veeeeeicciceieee e e eeer e e 1.00 Wit
Ballast MUIiplier .........c..coevemmsriinmsie e e 1.00
Schedule ... 100% Load 24-

2.2. Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage ........cocevvrmvennivenriimrssessnesrsnsersserssensrsens 1.50 Witz
Schedule ..., 100% Load 24-

3. Walls, Windows, Doors:

................................. 5.0 CFM/person
... 0.068 CFM/t

2.4. People:

OCCUPANCY ...t e eeras 200.00 ft*/person

Activity Level .....
Sensible ............
iatent .........
Schedule .........co. v veveereerre e 100% Load 24-7

2.5. Miscellaneous Loads:

........... 245.0 BTU/hr/person
...................... 205.0 BTU/r/person

Sansble ..o e eeeas 0 BTU/hr

Schedule ....
Latent .........
SChedule ..ot e None

Exp. Wall Gross Area (ft%) Window 1 Gity.

Window 2 Qty.

Door 1 Qty.

w 334.0 4

N 150.0 0

3.1. Construction Types for Exposure W
Wall Type ..o Exterior Wall Assembly
15t WINdow TYPE ... v r e s w1

3.2. Construction Types for Exposure N
Wall TYPE .coivivsrrmennnnneninnneieen Exterior Wall Assembly

4. Roofs, Skylights:

Exp. Roof Gross Area (ft?) Roof Slope {deg.}

Skylight Qty.

w 645.0 45

0

4.1. Construction Types for Exposure W
Roof TYPE ..ottt Slate + Wood Deck

5. Infiltration:
Design CooliNg ...coicverrriernierrenneesersnerssenrseesseernes
Design Heating ...
Energy Analysis .........cccoeiminiieienceecneron
infiltration occurs at all hours.

6. Floors:
TYPE oo Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-NW Corridor
1. General Details:
FIOOT Ar@a ... s s vnsen s e s e srrar e 440.0 12
Avg. Ceiling Height .... 95 ft
Building Weight ...........cccmmiiemenciininnnncneenns .0 Ib/ft2
1.1. OA Ventilation Requirements:
Space Usage .........ccevermmmuaniianne GENERAL: Corridor
OA Requirement 1 ........ccoovvmnnncnvnimenonnssennenions 0.0 CFM/person
OA Requirement 2 ............ccoccenmerenenreeeesesscesensnes 0.06 CFM/ftz
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPO ..ocveecerenceececeeeeeeeceee s Frea Hanging OCCUPANGY oeervecerrerrrceeserere e mrre e e sestsana s seseesaceemsesemean 0.0 Person
Wattage .....ccvveimmnsninins e e e 0.75 Wi Activity Level ... Office Work
Ballast Multiplier ...... we 1.00 Sensible ... ————— 245.0 BTU/hr/person
Schedule ... 100% Load 24-7 Latent ......... . 2050 BTU/hriperson
Schedule ..., None
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage Sensible ....cciiiii e — 0 BTU/hr
Schedule Schedule .... ... None
Latent ... e e s 0 BTUMr
Schedule ... ——— None
2.3, Electrical Equipment:
Wattage ... 0.00 Wit
Schedule ......cccncninisiiir e e None
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 76.0 1 0
3.1. Construction Types for Exposure N
Wall TYPe .o Exterior Wall Assembly
1St WINDOW TYPE .oevierericeernenrcnms it e e w3
4. Roofs, Skylights:
Exp. Roof Gross Area (ft*) Roof Slope (deg.) Skylight Qty.
E 220.0 45 o
W 220.0 45 4]
4.1. Construction Types for Exposure E
RoOf TYDE .ovivernerinssnmnssisseesmssneeas Slate + Wood Deck
4.2, Construction Types for Exposure W
ROOf TYPE ot ennanens Slate + Wood Dack
5. Infiltration:
Design Cooling .....ccoccec e .50 ACH
Design Heating .... ACH
Energy Analysis ..o e seeneen. CFM
Infiltration occurs at all hours.
8. Floors:
Type .o, Floor Above Conditioned Space
{No additional input required for this floor type).
7. Partitions:
{No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011

01:16PM

4-NW Wing 1

1. General Details:
Floor Area ........coccooceminn v 1500 22
Avg. Ceiling Height .........ccooeieiiiceee, 8.8 ft
Building Weight ........cocveveniimieceeee e eeeeee 100.0 Ib/ft2
1.1. OA Ventilation Requirements:
Space Usage ...ccoeniinnieinee OFFICE: Office space
OA Requirement 1 ...
OA Requirement 2 ...... .
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture TYPE .o e Free Hanging
Wattage ...cvmmenivmsinmscs e sn e e 1.00 Wi
Ballast Multiplier ...
Schedule ..., 100% Load 24~

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage ... 1.50 Wh
Schedule ... 100% Load 24-7

3. Walls, Windows, Doors:

................................. 5.0 CFMiperson
.................... 0.06 CFM/fi2

2.4, People:

OCCUPANCY -..ooectceceiremeeesreem rennesrrenses e sassees 200.00 ft¥/person

Activity Level .....
Sensible ............
Latent .........
Schedule ... 100% Load 24-

2.5. Miscellaneous Loads:

............ 245.0 BTU/hriperson
...................... 205.0 BTU/hr/person

Sansible ..ocveverereec e ———— 0 BTU/hr

Schedule ....
Latent .........
Schedule ... e None

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

w 380.0 5

0

N 150.0 0

0

3.1. Construction Types for Exposure W
Wall TYPE ..o Exterior Wall Assembly
1St WINAOW TYPE ivviiiniiiiniiiiiicecsnsimcee e oo e e w1

3.2, Construction Types for Exposure N
Wall Type ... Exterlor Walt Assembly

4. Roofs, Skylights:

Exp. Roof Gross Area (ft%) Roof Slope (deg.}

Skylight Qty.

w 750.0 45

0

4.1. Construction Types for Exposure W
ROGE TYPE .oovvvvreernrrsrersrrenensensassnnensens Slate + Wood Deck

5. Infiltration:
Design Cooling
Design Heating
Energy Analysis
Infiltration cccurs at all hours.

ACH

6. Floors:
TYPE crrviiceerinnccanens Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51
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Shipl. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4-NW Wing 2

1. General Details:
Floor Area .......ccucueenen 750.0 ft?
Avg. Ceiling Height ... 8.8 ft
Building Welght .........cco ool .0 Ibfit*

1.1. OA Ventilation Requirements:
Space Usage .......ccovveevriiiennns OFFICE: Office space
OA Requirement 1 ..... CFM/person
QA Requirement 2 ........ CFM/ft
Space Usage Defaults

2, Internals:

2.1. Overhead Lighting:
Fixture Type
Wattage ........
Ballast Multipfier
Schedule ...

2.2. Task Lighting:
Wattage
Schedule

Wi

2.3. Electrical Equipment:
Wattage ..o e s, 1.50 Wit
Schedule ... 100% Load 24-7

3. Walls, Windows, Doors:

2.4. People:

Ocoupancy ........ccccecvveeeenee
Activity Level ...............
Sensible ........ccecrveeenns

Latent .........

Schedule .........coveeeeeenan

2.5. Miscellanecus Loads:

Sensible
Schedule ....
Latent .........
Schedule

Exp. Wall Gross Area (ft?)

Window 1 Qty. Window 2 Qty. Door 1 Qty.

E 300.0 4 0

N 150.0 0 0

3.1. Construction Types for Exposure E
Wall Type - Exterior Wall Assembly
1st Window TYPe ... w1

3.2. Construction Types for Exposure N
Wall TYPE oo mresssnsasses Exterior Wall Assembly

4. Roofs, Skylights:

Exp. Roof Gross Area (ft?) Roof Slope (deg.)

Skylight Oty.

E 750.0 45

0

4.1. Construction Types for Exposure E
ROOf TYPE ..o Slate + Wood Deck

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiliration occurs at all hours.

0.50 ACH
1.25 ACH
0.00 CFMm

6. Floors:
TYPE coeericreeieeren s Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51

............................... 200.00 ft*/person

............ 245.0 BTU/hriperson
.................. 205.0 BTU/r/person

BTU/hr

BTU/hr

B-91



ShipU. Old Main HVAC Study
Century Engineering

Space input Data

12/06/2011
01:16PM

4-SE Corridor

1. General Details:
[ [oTo Y -
Avg. Ceiling Height
Building Weight ........coocereeeniinicceeee e
1.1. OA Ventilation Requirements:
Space Usage .....cccvvrvrvrererrens
OA Requirement 1
OA Requirement 2
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2, Internals:

2.1. Overhead Lighting:
Fixture TYPe oo e
Wattage ...........o..
Ballast Multiplier
Schedule ...

2.2, Task Lighting:
Walttage
Schedule

2.3. Electrical Equipment:
Wattage ..o 0.00 Wit

3. Walls, Windows, Doors:

CFM/person
CFM/f2

2.4 Peaople:
QCCURPANGY ... eveccevrreneerirmenrmen e msseen e sarrsnenes 0.0
Activity Level ... ... Office Work
SenSIble (i 245.0
Latent ......cccoveeceevmre e ... 205.0
Sehedule ... None

2.5. Miscellaneous Loads:
Sensible ... e 0
Schedule e ———— None
Latent .........
SChedUle ..o None

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

] 76.0 1

o

3.1. Consgtruction Types for Exposure S
Wall Type ..o Exterlor Wall Assembly
1st WINdOW TYPE .oveiriniensnirennicesesser s mrmssnsnnseeeasea W3

4, Roofs, Skylights:

Exp. Roof Gross Araa {ft*) Roof Slope (deg.)

Skylight Qty.

E 220.0 45

0

w 220.0 45

0

4.1. Construction Types for Exposure E
Roof TYPE oot Slate + Wood Deck

4.2. Construction Types for Exposure W
ROOf TYPE veerrerreerercraevreramssensmnrsneranesnne Slate + Wood Deck

5. Infiltration:
Design Cooling ....c..ccoeiiiimiisn e . ACH
Design Heating .... .25 ACH
Energy AnaIYSIS ....-rirervermernriiianesireensmensrsenssmernnens X CFM
Infiltration occurs at all hours.

6. Floors:
TYPE errvrerrrnerirerses Floor Above Conditioned Space
{No additional input required for this floor typae).

7. Partitions:
{No partition data).

Hourly Analysis Program v4.51
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BTU/hr/person
BTU/hr/person

BTUMr
BTU/hr
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4-SE Wing 1

1. General Details:
FIOOT ATBE ...oevreercreercemeareressnrssrarmnssssnsssrsnmasessnses
Avg. Ceiling Height ....
Building Weight ..........cccninimeneniniiiirnciisnsereas

1.1. OA Ventilation Requirements:

Space Usage .......ccoveievreneeranne OFFICE: Office space
OA Requirement 1
OA Requirement 2 .........c.ooceevmserrvnnereersnesssensenenns 0.06
Space Usage Defaulis

b/

2. Internals:

2.1. Overhead Lighting:
Fixture TYPe ...coeiieecee e Free Hanging
Wattage ............en. 1.00
Ballast Multiplier ... .. 1.00
Schedule ........ccovvvvrinens 100% Load 24-7

Wit?

2.2. Task Lighting:
Wattage .....ccccceeiniie e e e
Schedule

Wit

2.3. Electrical Equipment:
Wattage ..o 1.50
Schedule .......iiiiieeiieeeeeeeeee 100% Load 24-7

W2

3. Walls, Windows, Doors:

CFM/person
CFM/it2

2.4, Paople:
OCCUPANCY ....ciiereererccecem e emeseece e eraa s ronem s 200.00
Activity Level ... ... Office Work
Sensible ..... .... 245.0
...................... 205.0

2.5. Miscellaneous Loads:
Sensible ......ccoceereierenerre e —————— 0
Schedule ....
Latent .........
Sehedule ... None

Exp. Wall Gross Area (ft}) Window 1 Qty.

Window 2 Qty.

Door 1 Qity.

E 475.0 6

0 0

S 150.0 1

0 0

3.1. Construction Types for Exposure E
Wall Type ... Exterior Wall Assembly
1st WIindow TYPE vt ceee et ceee e e e W1

3.2. Construction Types for Exposure S
Wall Type ..o Exterior Wall Assembly
1St WINdow TYPE viivieciiiiisicnnsiioic e eeee e e w1

4. Roofs, Skylights:

Exp. Roof Gross Area (ft%) Roof Slope (deg.)

Skylight Qty.

E 920.0 45

0

4.1, Construction Types for Exposure E
ROOF TYPE oo cenecrnrennnten

5. Infiltration:
Design Cooling
Design Heating
Energy Analysis
Infiliration occurs at all hours.

6. Floors:
TYPE wovveeerrreerereeens Floor Above Conditioned Space
{No additional input required for this floor type).

7. Partitions:
{No partition data).
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BTU/hriperson
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BTU/hr
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-SE Wing 2
1. General Details:
FIOOr ATGa ......oeeecee e vereee e e nmn e enm e s e 665.0 f?
Avg. Ceiling Height ......cccoevenicennerennenicnrncnssmrvsenns 8.8 ft
Building Weight ... 100.0 Ib/ft
1.1. OA Ventilation Requirements:
Space Usage ........cccocemiivannane OFFICE: Offica space
OA Requirement 1 ......cccooeeeevvrnncmsscssc s enennnes 5.0 CFM/person
QA Requirement 2 ............ccocevieecereceeseeeeecrarevranen 0.06 CFM/E
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYPE ..covverrrenserresssrensssreneessenas Free Hanging OCCUPANCY «eoviveeersmererersemrersmsasserssmsrssansestssmnersans 200.00 fi*/person
Wattage ... e 1.00 Wit Activity Level ..., ... Office Work
Ballast Multiplier ...........ccceiiniiciniimiei e 1.00 Sensible ... ——— 245.0 BTU/hr/person
Schedule .........c.ooiies 100% Load 24- Latent .....ccconiiinnnmm i 205.0 BTU/hr/person
Schedule ..o, 100% Load 24-7
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Sensible BTU/hr
Schedule
Latent ........ BTU/hr
Schedule
2.3. Electrical Equipment:
Watage .o e 1.50 Wi
Schedule ..o 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft2) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 308.0 4 0
s 150.0 1 0
3.1. Construction Types for Exposure W
Wall Type ....ccoveninnea Exterior Wall Assembly
1st Window TYPE ..o snemnennssssssnensens w1
3.2. Construction Types for Exposure S
Wall TYP <o Extarior Wall Assembly
1st Window Type ... nenseninans w1
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
w 665.0 45 0
4.1. Construction Types for Exposure W
ROOT TYPE e Slate + Wood Dack
5. Infiltration:
Design Cooling ..cocevirremrvveercerr e rer v v emremesermeeens
Design Heating ....
Energy Analysis .......c.ccoeevieeceniicree e e e
Infiltration occurs at all hours.
6. Floors:
TYPE e Floor Above Gonditioned Space
{No additional input required for this floor type).
7. Partitions:
(No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4-SE Wing 3

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

.. 1105.0
8.8

1.1. OA Ventilation Requirements:
OFFICE: Office space

Space Usage
OA Requirement 1
QA Requirement 2
Space Usage Defaults

2. Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier
Schedule

1.00
......................... 1.00
100% Load 24-

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

1.50
100% Load 24-7

3. Walls, Windows, Doors:

ftz
ft
Ibft?

CFM/person
CFM/f?

2.4. People:

Occupancy
Activity Level ...

Wit
Sensible

2.5. Miscellaneous Loads:

Sensible

Schedule
Latent
Schedule

Wifit?

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qity.

S 449.0 6

0

0

3.1. Construction Types for Exposure S
Wall Type
1st Window Type

4. Roofs, Skylights:

Exterior Wall Assembly

w1

Exp. Roof Gross Area (ft?)

Roof Slope (deg.)

Skylight Qty.

S 1105.0 45

0

4.1. Construction Types for Exposure S
ROOF TYPE revverrrreerreeerieee et eeme e

5. Infiltration:
Design Cooling
Design Heating ....
Energy Analysis
Infiltration oceurs at all hours.

B. Floors:
Type Floor Above Conditioned Space
{No additional input required for this floor typs).

7. Partitions:
{No partition data).
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BTU/r/person
BTU/hriperson

BTU/hr
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-Stair 2
1. General Details:
Floor Area ....ccoieiressiersiemmmnissnssnisnmssisseseserassserns 270.0 ft2
Avg. Ceiling Height ... vrreenen 9.5 fi
Building Weight ......cooveeioeeieeeee e 100.0 Ib/f?
1.1. OA Ventilation Requirements:
Space Usage ......vecerverrereernnnns GENERAL: Corridor
OA Requirement 1 0.0 CFM/person
OA Requirement 2 0.08 CFM/fi2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture TYpe ..o Free Hanging OCCUPANGCY civereeiiniiemissiiisimsnssmssensmssmssnsassmssssessnssseen 0.0 Person
Wattage ...oece i 0.75 Wit Activity Level ... ... Office Work
Ballast Multiplier .. ... 1.00 Sensible ........... FE 245.0 BTU/hr/person
Schedule ...cciiiiniiininiee e 100% Load 24-7 Latent ..o e 205.0 BTU/hr/person
Schedule ... None
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ..o, 0.00 Wi Sensible ......cceimim e BTU/hr
Schedule ... —————————— None Schedule ... .
Latent ........ BTU/hr
Schedule ...
2.3. Electrical Equipment:
Wattage ......cccreeemrinmevrn i sre e e ressa s e ees 0.00 Wiz
Schedule ..o e None
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
w 152.0 0 0 0
S 162.0 2 0 4]
E 152.0 0 0 0
3.1. Construction Types for Exposure W
Wall Type .o Exterior Wall Assembly
3.2. Construction Types for Exposure 8
Wall TYPE ..ot Exterior Wall Assembly
15t WINAOW TYPE ....oeririeriseerserns s vvnesrsnmsssansssseeessmeenns W12
3.3. Construction Types for Exposure E
Wall TYPB ..oovnirsrinnsisioniieeeseceeeence Exterior Wall Assembly
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling .......ccccviieemiinnnimie s .50 ACH
Design Heating .... ACH
Energy AnalySis ......ccceverervenereenmerrenmenrimsessimersnenns i CFM
Infiltration occurs at all hours.
8. Floors:
TYPR corrvererreererveranns Floor Abcove Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4-SW Corridor

1. General Details:
Floor Area ......cciicnenmmnannimminenniini e enescssesiieas 440.0 ft2
Avg. Ceiling Height ..., 9.5 ft
Building Weight ... 100.0 ibft*
1.1. OA Ventilation Requirements:
Space Usage .......cccecvvueeencennn. GENERAL: Corridor
OA Requirement 1 .....
OA Requirement 2 .....
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead LIghting:
Fixture TYPE ..o
Wattage .............
Ballast Multiplier
Schedule ......cccevvenvree e

2.2, Task Lighting:
WA

2.3. Elactrical Equipment:
Wattage ......ccovensnmemnemmnrmeresmmssmsninm. 0.00 W2
Schedule ... None

3. Walls, Windows, Doors:

................................. 0.0 CFM/person
... 0.06 CFM/ft

2.4, People:
OCCUPANCY ..ooveverimrmsiinsnms i ens s en s vmeeeneaan 0.0
Activity Level .....
Sensible ............
Latent ......... "
Schedule .....covciciniis e e None

2.5. Miscellaneous Loads:
SENSIbIE ...t e e e e 0
Schedule ....

Exp. Wall Gross Area (ft%) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

S 76.0 1

0

3.1. Construction Types for Exposure S
Wall TYPE .covrinsrissnisnissrsssenisnesin Exterior Wall Assembly
18t WINdow TYPE ..ot w3

4. Roofs, Skylights:

Exp. Roof Gross Area (ft2) Roof Slope (deg.)

Skylight Qty.

E 220.0 45

0

w 220.0 45

0

4.1. Construction Types for Exposure E
Roof TYPE ..oovermicrirm e Slate + Wood Deck

4.2. Construction Types for Exposure W
ROOf TYPE <o Slate + Wood Deck

5. Infiltration:
Design Cooling ....occvcciercrierinnceninnc e ensssseeenaes
Design Heating ....
Energy Analysis ...
Infiltration occurs at all hours.

ACH
ACH
CFM

6. Floors:
TYPE e Floor Above Conditionad Space
{No additional Ingut required for this floor type}.

7. Partitions:
(No partition data).
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Person

BTU/hriperson
BTU/hr/person

‘BTUtr
BTU/Mr
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM|
4-SW Wing 1
1. General Details:
FIOOF AT€a ....ccivieniieriererisronsinsinisssmesensmssmesesnsas 595.0 ft*
Avg. Ceiling Height 8.8 ft
Building Weight ......cocoreoeeeeeee s .0 bt
1.1. OA Veantilation Requirements:
Space Usage .....cceiveervieeeernen OFFICE: Office space
OA Requirement 1 ............coninismimecscnemenaeeneanas 5.0 CFM/person
OA Reguirement 2 ....c.coceeeecemeeereceeeeeesceesseeeen 0.06 CFMAM2
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPE .coveririirien s nranens Free Hanging OCCUPANCY vvermveismensimssessnssrssinstrsssn seessmss e emes ft2/person
Wattage ... s e 1.00 Wit Activity Level
Ballast Multiplier ..........coiininmnaemnnnmnnirnienns 1.00 Sensible BTU/hr/person
Schedule ......coviniiniiscnimne e 100% Load 24- Latent .....covcenennensnens BTU/hriperson
Schedule
2.2. Task Lighting: 2.5. Miscellaneous Loads:
R V17 T L U 0.00 W2 SENSIDIE iiviiireciisitie e e s BTU/Mr
Schedule ... e None Schedule ....
Latent ......... BTU/r
Schedule ...
2.3. Electrical Equipment:
Wattage ......ocoeenriciecrvs s e 1.50 Wift2
Schedule .......cccoooeieeeceeeeeeee e 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area {ft?) Window 1 Qty. Window 2 Qty. Door 1 Gity.
w 308.0 4 0 0
s 150.0 1 0 0
3.1. Construction Types for Exposure W
Wall TYpe ..ot Exterior Wall Assembly
15t WINdow TYPE -.ovvvriiriimrnsemrc e smers e mrm s s sssms s sensesranas W1
3.2. Construction Types for Exposure S
Wall TYPE e snnnianianen Exterior Wall Assembly
1SEWINAOW TYPE ..viieriierirn e rrmersssscess e mrsa s sesnesssnnesens w1
4. Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
w 595.0 45 0
4.1. Construction Types for Exposure W
ROOf TYPE wvivvrirs i smenincnennnsiana e Slate + Wood Deck
5. Infiltration:
Dasign Cooling ACH
Design Heating ACH
Energy Analysis CFM
Infiltration occurs at all hours.
6. Floors:
TYPE rcrerierirrrerinns Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
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ShipU. Qld Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4-SW Wing 2

1. General Details:
Floor Area
Avg. Ceiling Height ....
Building Weight

1.1. OA Ventilation Requirements:

Space Usage OFFICE: Offico space
OA Requirement 1 ..... 5.0
OA Requirement 2 ...........oceevimeeeerceem e enm e ename e 0.06
Space Usage Defaults ASHRAE Std 62.1-2007

2_Internals:
2.1. Overhead Lighting:
Fixture Type
Wattage
Ballast Multiplier ..
Schedule

Free Hanging
.. 1.00
1.00

2.2. Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

1.50
100% Load 24~

3. Walls, Windows, Doors:

CFM/person
CFM/ft2

2.4. Pecple:

Occupancy
Activity Level

Wit2
Sensible
Latent
Schedule

....................................................... 200.00
... Office Work

2.5. Miscellaneous Loads:

Sensible

Schedule
Latent
Schedule

Wit

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qty.

w 308.0 4

0

S 150.0 1

o

3.1. Construction Types for Exposure W
Wall Type
1st Window Type

3.2, Construction Types for Exposure S
Wall Type
1st Window Type

4, Roofs, Skylights:

Exterior Wall Assembly

w1

Exterior Wall Assembly

w1

Exp. Roof Gross Area (ft9)

Roof Slope (deg.)

Skylight Qty.

w 696.0 45

o

4.1. Construction Types for Exposure W
[ 0oTol 0 Y T

5. Infiltration:
Design Cooling
Design Heating ...
Energy Analysis
Infiltration oceurs at all hours.

6. Floors:
Type Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51

Slate + Wood Deck

ACH
ACH
CFM

ft¢/person

BTU/hr/person
BTU/hr/person

BTU/hr
BTU/hr
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Space Input Data

ShipU. Oid Main HVAC Study 12/06/2011
Century Engineering 01:16PM
4-3W Wing 3
1. General Deatails:
FIOOT AT@E ..eeeeceeercer e mrss e s srsm e smen s anms e 1065.0 ft2
Avg. Ceiling Height ... 88 ft
Building Weight .......cc.oreericnvercicsnenrcrenersereeceseeas 100.0 b/
1.1. OA Ventilation Requirements:
Space Usage .......ccemvrvnrerennes OFFICE: Office space
OA Requirement 1 .......coceiveeceevscessenereseseerssrsrsssens 5.0 CFM/person
OA Requirement2 ............ ... 0.06 CFM/t?
Space Usage Defaulis .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYP® «...ccoeeeeeceece e e Free Hanging OCCUPANECY ...orvcccrrrisremineisnsssnssseenenssresmsssmsnnerans 200.00 ft*/person
BT 11 o T S 1.00 Wit Activity Level ..........ccccecrreenen, .... Office Work
Ballast Multiplier .........cocoeveriiiic e 1.00 Sensible ... 245.0 BTU/hr/person
Schedule ... 100% Load 24-7 Latent oo 205.0 BTU/hr/person
Schedule .....cccoinienirinn e, 100% Load 24-
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 8ensible ... s BTUthr
Schedule Schedule ....
Latent ......... BTU/hr
Schedule ..o
2.3. Electrical Equipment:
T T 1.50 Wit
Schedule ..........ccccieiiceeeeeeeee e, 100% Load 24-7
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft%) Window 1 Qty. Window 2 Qty. Door 1 Qty.
] 4310 6 0 0
3.1. Construction Types for Exposure S
Wall TYPE .o Extertor Wall Assembly
1st WINdow TYPE woviviiciiiiiicieniiiim e e W1
4, Roofs, Skylights:
Exp. Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
s 1065.0 45 0
4.1. Construction Types for Exposure S
ROOf TYPE o Siate + Wood Deck
5. Infiltration:
Design Cooling .......ccevrvniinmmssinses e senasanane 0.50 ACH
Design Heating .... 125 ACH
Energy Analysis .......cocooeeeieveee e 0.00 CFM
Infiltration occurs at all hours.
6. Floors
TYRE corvvrvriecrecrerns Floor Above Conditioned Space
{No additional input required for this floor type).
7. Partitions:
{No partition data).
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Shipl). Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011
01:16PM

4-W. Toilet/Stair 1

1. General Details:
FIOOr Area .....occ.vieiiciiii e
Avg. Ceiling Height ....
Building Weight ........cccooeiiiiiiniirinrenrinnsnnieens

1.1. OA Ventilation Requirements:
SpaceUsage ..........ccccoieeeees GENERAL: Corridor
OA Requirement 1 .....
OA Raquirement 2 .........cccvvocvevemmeeremsersssensnnmnennns 0.06
Space Usage Defaults .......... ASHRAE Std 62.1-2007

2. Internals:

2.1. Overhead Lighting:
Fixture Type Free Hanging

Wattage ... . 0,75

Ballast Multiphier ........cocoinvenimiecieeecee e 1.00

Schedule ... 100% Load 24-7

Witz

2.2, Task Lighting:
Wattage
Schedule

2.3. Electrical Equipment:
Wattage
Schedule

3. Walls, Windows, Doors:

0.0 CFM/person
CFM/f?

2.4. People:

OCCUPANCY ..c.oeveccieeeeececee s mrremceeee e e e e s arsmsesmraes 0.0
Activity Level ....

Sensible
Latent ...
Schedule

2.5. Miscellaneous Loads:

Sensible

Schedule
Latent ....
Schedule

Exp. Wall Gross Area (ft?) Window 1 Qty.

Window 2 Qty.

Door 1 Qity.

W 247.0 2

3.1. Construction Types for Exposure W
Wall TYPE .ccoiiiiviiirscsiisiiiniecerec e
15t Window Type ...
2nd WiINdow TYDE oo mrr e e e

4. Roofs, Skylights:

Exp. Roof Gross Area (ft?) Roof Slope (deg.)

Skylight Qty.

w 500.0 45

0

4.1. Construction Types for Exposure W
0o Ta] T T T Slate + Wood Deck

5. Infiltration:
Design CooliNg ....c..ccoevvererranesneicee s mee e e 0.50 ACH
Design Heating .... 1.25 ACH
Energy Analysis .........ccocovimnnniicinnsisn e 0.00 CFM
Infiltration occurs at all hours.,

6. Floors:
), 1 Floor Above Conditioned Space
(No additlonal input required for this floor type).

1. Partitions:
{No partition data).
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Person

BTU/r/person
BTU/hr/pearson

BTU/hr

BTU/hr
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Space Input Data

ShipU. Old Main HVAC Study 12/06/2011
Century Engineering 01:16PM
Inst. Research Bldg.
1. General Details:
Floor Area ................ .. 2045.0 f?
Avg. Ceiling Height ... 9.0 ft
Buitding Weight _........ceeciaeicoeiee e 100.0 b2
1.1. OA Ventilation Requirements:
Space Usage ........cmeriommianias OFFICE: Office space
OA Requirement 1 ..o rerrerrenee e seeae 5.0 CFM/person
OA Requirement 2 ..... teemteeaneaee e neeneean 0.06 CFM/ft?
Space Usage Defaults .......... ASHRAE Std 62.1-2007
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture TYPE .ooce v Recessed (Unventad) OCCUPANCY .ierieiiiansierenenriseeesisssmeseessrsassnesisssnens 200.00 ft*/person
Wattage .....oveecnrsiiminisie e e e smenas 1.00 Witz Activity Level _... .... Office Work
Ballast Multiplier ..............cicviieniinne oo, 1.00 Sensible ... ——— 245.0 BTU/hr/person
Schedule ... 100% Load 24- Latent ... 205.0 BTU/hr/person
Schedule ... 100% Load 24-
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage SenSIble ... e e e 0 BTU/Mr
Schedule Schedule .... None
Latent ... 0 BTU/hr
Schadule ..o None
2.3. Electrical Equipment:
Wattage ......ccvcmnniinmmmneansnn e 1.50 WH?
Schedule .......c.coevivereervrerece, 100% Load 24-
3. Walls, Windows, Doors:
Exp. Wall Gross Area (ft2) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 300.0 2 0 2
S 300.0 2 1 0
E 570.0 3 0 2
w 340.0 2 0 0
3.1. Construction Types for Exposure N
Wall Type ..o eeeeeeeeee Exterior Wall Assembly
1St WINAOW TYPE .c.ocecrrreersrrsnsssm e sms s seee e e W6
[0 0Ta g Lo T Wood Door
3.2. Construction Types for Exposure S
Wall TYPE .eveinreisimannismneinanse e Exterior Wal! Assembly
15t Window TYPE ..oceovneiir i ensen e annannes wi4
2nd WiINdow TYPE cieviiemiisnsinnsemnmernsmerrsm e ssenesmss e mesmsssans w1
3.3. Construction Types for Exposure E
Wall Type ..o ennnsensennne Exterior Wall Assembly
st Window TYPE ...ccceiieninimn s ssensensans W14
DOOT TYPE vovveveveverrerssresrerrarrirenesosmesensssrassssnssnses Wood Door
3.4, Construction Types for Exposure W
Wall TYPE v Exterior Wall Assembly
1st Window TYPO ..o w14
4, Roofs, Skylights:
Exp. Roof Gross Area (ft%) Roof Slope (deg.) Skylight Qty.
N 510.0 20 0
L) 510.0 20 4]
E 510.0 20 0
w 510.0 20 0
4.1. Construction Types for Exposure N
ROOF TYPE ot vers s Slate + Wood Deck
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ShipU. Old Main HVAC Study
Century Engineering

Space Input Data

12/06/2011

01:16PM

4.2, Construction Types for Exposure S
ROOfF TYPE ovvvvverrerser s srnermssenranens Slate + Wood Deck

4.3. Construction Types for Exposure E
ROOF TYPE o Slate + Wood Deck

4.4. Construction Types for Exposure W
ROOf TYPE revvrererrrecernrrevsserransrenssarensens Slate + Wood Deck

5. Infiltration:
Design Cooling .....c..ccevvviiiic e 0.50 ACH
Design Heating .... . 1.25 ACH
Energy Analysis ..o 0.00 CFM
Infiltration occurs at all hours.

6. Floors:
TYPE e Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.51
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Appendix B-3

Air System Input Data



1st Floor Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
1. General Details:
Air System Name ... et s cee e s cen v vanens 1st Floor
Equipment Type Chilled Water AHU
AQr SYSIEM TYP covcriiieiiniim i e rsnsrse e sse e ss s sne e s e rasa e mansmsemaeean VAV
NUMDEN Of ZONES ..ot r e e re e e mre e mis 5
2. System Components:
Ventilation Air Data:
Airflow Control ..o Constant Ventilation Airflow
Ventilation Sizing Method ...........cccooceriieces Sum of Space OA Airflows
Unoce. Damper Position ... eeesee e Closed
Damper Leak Rt ......ccvvieriirr e e cereee s srerm s ss e e ssme s smns s sme s meemecee 0 %
Quidoor Air CO2 LEVEI .......cccvviererievreeriersenriesnsns s mesmsssnsmssvsmssansssnssnssssnnas 400 ppm
Economizer Data:
1074411 |
Upper Cutoff ... °F
Lower CULOFT .......ccccvieeceice e venan °F
Preheat Coil Data:
SetpOINt ......civeier i e e e s 60.0 °F
Heating SOUMTE ... e resee s ses s arsas e asenen e e e s Hot Water
Schedule ... e JFMAMJJASOND
Coil position .......cooeve e s Downstream of Mixing Point
Central Cooling Data:
Supply Air TEMPErAtUNE .o eee e e e re e e an e s an 55.0 °F
Coll Bypass FACIOr ........cccvmieesier assesssesmssss s ssnssssssres s snsessstem s ensen s snssnsns 0.10
CooliNg SOUMCE ..evveiiiiieissiicreissies st esnrssersesssssreseam s essessmesmsesnene Chilled Water
Schedule ... —————- JFMAMJJASOND
Capacity Control ..... tsrieniee. ‘GONstant Temperature - Fan On
Supply Fan Data:
Fan TYPE e BI/AF with Varlable Frequency Drive
Configuration ..........

Fan Perfomance in wg
Overall Efficiency %
% Airflow| 100 90 80 70 60 50

% kW| 100 77 57 42 30 21
% Alrflow| 40 30 20 10
% kW| 15 13 10 7 5
Duct System Data:
Supply Duct Data:
DUct Heat Gain .......ccoveecrmreresrsinnressceesssrsissmssessessessnsssmsenssmeenseansressnssnsesnsse 0 %
DUCE LEAKAGE ..riviiciciumiarisisiisisineiresssessesmssmsses s smsssesnesrasssssanss tssanssssnsstanses 0 %
Return Duct or Plenum Data:
Return AIr Vg ..o crimreseerc s s s srannss s sssmssssensssisenn e eses Ducted Return
Return Fan Data:
Fan Type ....coioeoeeeeeee Forward Curved with Varlable Frequency Drive
Fan PerformMance ... e e eceeen e seecascrses s enn s e s vranaseaseastosssssresn 2.00 inwpg
Overall EffICIBNCY ...ocvieiiinmicinniinnisninitentiin s enerstceecessnes e sseertorasassoraesassas 48 %
% Airflow| 100 90 80 70 60 50
% kW| 100 77 60 4 35 25
% Alrflow| 40 30 20 10 0
% kWi 19 13 9 7 6
3. Zone Components:
Space Assignments:
{Zone 1: Zone 1 | |
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Project Name: Shipl). Old Main HVAC Study
Prepared by: Century Engineering

1st Floor Input Data

12/08/2011

10:16AM

1-Main Corr/Lobby x1
1-Lounge/Corridor x1
1-Stair 2 x1
1-W. Toilet/Vest/Stair1 x1
1-E. Toilet/Stair 3 x1
Zone 2: Zoneg 2
1-NW Corridor x1
1-NW Wing 1 x1
1-NW Wing 2 x1
1-NW Wing 3 x1
1-NW Wing 4 x1
Zone 3: Zone 3
1-SW Corridor x1
1-8W Wing 1 X1
1-SW Wing 2 x1
1-SW Wing 3 x1
Zone 4: Zone 4
1-NE Corridor x1
1-NE Wing 1 x1
1-NE Wing 2 x1
1-NE Wing 3 x1
Zone 5: Zone 5
1-SE Corridor x1
1-SE Wing 1 x1
1-5E Wing 2 x1
1-SE Wing 3 x1

Thermostats and Zone Data:

1 OO All
Cooling T-stat: OCC. .. s s e san e e er e s anarenate 75.0
Cooling T-stat: Unocc. ...
Heating T-stat: OCC. ...cooeveimimcniiininiiiio e st e 70.0
Heating T-stat: Unoeo. ....ccceeimies i e scee s see e e e 60.0
T-stat Throttling RANGE .....c.ovieieec e srss e s s 0.10
Diversity FActor ... e 100
Direct EXhaust AIIOW ......c.o.oeeeeeeceee e mrer s sene s sans s 0.0
Direct Exhaust Fan KW .........cocciemnnimmsinsri s ee e eeee s meeneseseee st ennsssessanen 0.

Thermostat Schedule ... s 100% Occ. 24-7
Unoccupied Cooling i ..o e e e Available

Supply Terminals Data:
o - USRS RUPOT All
Terminal Type .......... ... VAV box with RH
MiniMum AIFIGW . uiciniiiiie it e ree s eem e seeseem e e e srera et rr s e ravas s 40

Reheat Coll SOUPSE ...cvviceec e e e s e e v enmar s Hot Water
Reheat Coil Schedule

Zone Heating Units:
7« = O OO S All

Zone Unit HEat SOUNCE .......c..oooeeiieeeeeceeeecee e reve s vnes s anenaen Hot Water
Zone Heating Unit Schedule JFMAMJJASOND

4, Sizing Data {Computer-Generated):

System Sizing Data:
Cooling Supply TEMPETALURE ..icieiiciie e e e e e se e s resraronnte 55.0
Supply Fan AIfIOW ....c...ccoiiieerec s s seresrers et e e e e snean 15504.7
Ventilation AIIOW .......c.coveiiineiie e e 1232.8

Hydrenic Sizing Specifications:
Chilled Water DEHRE-T ....c..ccevrericrierisirnsniississestesee s ses e ssssmsssssnsssnessesemsases 12.0
HOt Water DElta-T ......ccce e sre s s ese e s st ssnesrarne s em e man s 20.0
Safety Factors:

Hourly Analysis Program v4.51

% of supply air

°F
CFM
CFM

°F
°F

B-105



1st Floor Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
Coaling SeNSIbIe ... ... e 0 %
Cooling Latent w0 %
[ T=7= 1] o 0 %
Zone Sizing Data:
Zone Airflow Sizing Method ........cc..cccoiveevieeeene Sum of space airflow rates
Space Airflow Sizing Method Individual peak space loads
Zone Supply Airflow Zone Htg Unit Reheat Coil
(CFM) (MBH)
1 2136.8 - 111.9
2 3900.5 - 130.7
3 2997.8 - 100.6
4 2935.0 - 100.3
5 3735.9 - 119.8
5. Equipment Data
No Equipment Data required for this system.
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2nd Floor Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
1. General Details:
Air System Name ... e e 2nd Floor
Equipment Type Chilled Water AHU
Alr SYSIBM TYPE ..ottt aann VAV
NUMDBETF Of ZONES ..iiiiiiciiiiieice e e e e rs s e er e b e s 5
2. System Components:
Ventilation Air Data:
Airflow Control .........cocoereceeeee e Constant Ventilation Airflow
Ventilation Sizing Method ......cccceeeeiiveeecerienennce. Sum of Space OA Airflows
Unocc. Damper POSIION ........cccocieevcec s ennessnsecsnvsiosmeeeees Closed
Damper Leak Rate ..........c.oevoimiisnmnsimssin e seee e ses e sessenssresnessensassna 0 %
Outdcor Air CO2 Level ...... e TSR roe e e E T TT——— 400 ppm
Economizer Data:
Control ... e
Upper Cutoff ... °F
Lower CUtoff ..ot it eeee e s mee s ns v e ane e naesane °F
Preheat Coil Data:
E2T= (T 1 | 800 °F
Heating SOUMCE ....iveiecceiceciere e e eeees v e s snrn e san e srene s Hot Wate
Schadule ... ———- JFMAMJJASOND
Coil POSItion ..ot Downstream of Mixing Point
Central Cooling Data:
Supply Air TEMPErature ..o e iee e ssesseem s cesmeseenrs 55.0 °F
Coil BYpass Factor ..o s s esseessassressmessesstessnessons 0.100
CooliNg SOUMGE ... s s e snr e Chilled Water
Sohedule ... e ————- JFMAM.JJASOND
Capacity Control ........cocveicniinnnicnicnsinnns Constant Temperature - Fan On
Supply Fan Data:
[T T Y, 7= O BI/AF with Variable Frequency Drive
ConfIQUrAtIoN ..o et e e Draw-thru
Fan PerfOrMAance ..........cooieee st snsscmsvanssss s resenssaenssenmssnasnseen 3.00 inwg
Overall EffiCIENCY .....cvvcei i s ceee e sees e sen e snerers 43 %
% Airflow| 100 a0 80 70 60 50
% kW| 100 77 57 42 30 21
% Alrflow| 40 30 20 10 0
% kWt 15 13 10 7
Duct System Data:
Supply Duct Data:
Duct Heat Gain %
Duct Leakage %
Return Duct or Plenum Data:
Return Air Via ..o e eseee s msansscencs Ducted Return
Return Fan Data:
Fan Type ......ccocmmerieeienne Forward Gurved wlith Variable Frequency Drive
Fan Performance ... ... prersn s emn e s 200 inwg
OVErall EFIGIBNGY .....coceee e eeemssrns s smesseseec e e e seeesesn s nmeane 48 %
% Airflow| 100 90 80 70 60 50
% kW| 100 77 60 44 35 25
% Airflow| 40 30 20 10 0
% kw| 19 13 9 7
3. Zone Components:
Space Assignments:
Zone 1: Zone 1
2-Main Corr/Lobby x1
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

2nd Floor Input Data

12/08/2011

10:16AM

2-Stair 2 x1
2-W. Toilet/Stair 1 x1
2-E. Toilet/Stair 3 x1
Zone 2: Zone 2
2-NW Corridor x1
2-NW Wing 1 x1
2-NW Wing 2 x1
2-NW Wing 3 x1
Zone 3: Zone 3
2-SW Corridor x1
2-SW Wing 1 x1
2-SW Wing 2 x1
2-8W Wing 3 x1
Zone 4: Zone 4
2-NE Corridor x1
2-NE Wing 1 x1
2-NE Wing 2 x1
2-NE Wing 3 x1
Zone 5: Zone 5
2.3E Corridor x1
2-SE Wing 1 x1
2-SE Wing 2 x1
2-SE Wing 3 x1

Thermostats and Zone Data:
.2 = S Al
Cooling T-stat: Oce. .......
Cooling T-stat: UNOGC. ..coovvmvecriceerssmrnse s ssese s serss s mnsn e nsm s smsrans e snenernans 85.0
Heating T-stat: QCC. oot e 70.0
Heating T-stat: LUINOCE. ... v 60.0
T-stat Throttling RANGE ........cciariiimiimin it e e 0.10
Diversity Factor ... s sieansn s s esnnes sesssssenennsnanssnessaee s 100
Direct Exhaust Airflow ........
Direct Exhaust Fan KW ... oo rcrrrvrrvrrrescrverr e serresrare s aneseses s srensnsanes 0.0

Themmostat Schedule ........ccc e 100% Occ. 24-7
Unoccupied Cooling is .......ccoveeiivenicininen s sn e Available

Supply Terminals Data:
= Y All
Terminal Type ......... .... VAV box with RH
Minimum AIFFIOW ....oocimee i s 40

Reheat Coil SOUMCE ......cuvcriiinmrcriersnrisresesss s anssrrosnssssssseassssassmsmnsnsns Hot Water
Reheat Coil Schedule ... rcreniees s sere e JFMAMJJASOND

Zone Heating Units:
70 All
Zone Heating Unit TYPE ...t s mes e None

Zone Unit Heat SOUrce ........ccccivieiiiniciimmisrerinsetne e sssssmsessssmenes Hot Water
Zone Heating Unit Schedule ..........c.ccvvinmiiersarirrrsersrnnnes JFMAMJJASOND

4, Sizing Data (Computer-Generated):

System Sizing Data:
Cooling Supply TEMPEIAIUNE ......ciiceveriemsererserirermerrerseriessersssesssnssnsmsnessraress 55.0
Supply Fan Airflow
Ventilation Airflow

Hydronle Sizing Speciflcations:
Chilled Water Delta-T .......vcorverivmmrirrarervsnesemmssnerssrssmesonsssersesssssssrsrsssennes 12.0
HOt Water DElta-T ..........coiieeoeeeeceeece e eeeem e eeeeesmeensmees s eensmeenameseesmneanns 20.0

Safety Factors:
Cooling Sensible
Cooling Latent .........

L == T RS
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2nd Floor Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
Zone Sizing Data:
Zone Airflow Sizing Method .........coce v vcevriceeeee Sum of space airflow rates
Space Airflow Sizing Method ..............cccrvvianne Individual peak space loads
Zone Supply Airflow Zone Htg Unit Reheat Coil
(CFM) {MBH) {MBH)
1 2002.6 - 108.5
2 3549.0 - 119.8
3 3657.7 - 116.2
4 3301.7 - 1132
5 3903.3 - 1274
5. Equipment Data
No Equipment Data required for this system.
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3rd Floor Input Data
Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM

1. General Details:

Air System Name ... e sreraes 3rd Floor
Equipment Type Chilled Water AHU
Air System Type VAV
NUMDBEr of ZONES ... rre s e e res e rsat s s e s e me e mn e nne 5

2. System Components:

Ventilation Air Data:
Ajrflow Control ...........creriennimne e Constant Ventilation Airfiow
Ventilation Sizing Method ..., Sum of Space OA Airflows

Unocc. Damper POSIION ........cociinieniinieiiesee e eceeeeseeee e meme e e Closed
Damper Leak RAte ... cceccrnn s tenne s rmse s nnsas seee s s ssms e 0 %
Outdoor Air COZ LeVEI .....cccveirieriermrmrserrcers e srsseerssemrsmssssesssmsrestasssssssnassns 400 ppm
Economizer Data:
CONOL ... s e Non-integrated dry-bulb control
Upper Cutoff .... 55.0 °F
Lower CUIOFT ... ... 50.0 °F
Preheat Coil Data:
£ 1o o 3 1 U 60.0 °F
Heating SOUCE .........c oo ienr s es e ss e srar e s eran s smsnm e naenns Hot Wate
SChedUlE ....ciiiiicis et e e e eeae e JFMAMJJASOND
Coil POSIION ..cceeec e Downstream of Mixing Point
Central Cooling Data:
Supply Alr TEMPBIAIUNS ... c s s s rnes e snenssare e eas 55.0 °F
Coil Bypass Factor ............. e et enea s 0.10
Cooling SOUMGE .....cccieriiiri e e Chillled Water
Schedule ............. ... JFMAMJJASOND
Capacity Control ....cciieeeciieeeiceeiceneeceeeene Constant Temperature - Fan On
Supply Fan Data:
Fan TYP@ e crernrerseneienes BI/AF with Variable Frequency Drive
ConfIgQUrALION ... v s Draw-thru
Fan Performance ...t eece e cre e seee st e s e e s sme s cesnarvensassenentonsens 3.00 inwg
Overall EffICIONCY .....ccovceviiinininnin st ssns s ennsssansssconiase secessassces 43 %
% Alrflow| 100 90 80 70 60 50
% kW| 100 77 57 42 30 21
% Airflow| 40 30 20 10
% kW| 15 13 10 7
Duct System Data:
Supply Duct Data:
Duct Heat Gain ......cocoimveiemiiirinsiieereescssseeccsessss s msms s meceseeseasassnssssssssesaree 0 %
DUCE LEAKAGE ..o mnn e er e s st e 0 %
Return Duct or Plenum Data:
REIUM AIN VIl cvicciicerinres s ssee s resen s s ssms s smnesmsnrssserssessronnane Ducted Return
Return Fan Data:
Fan TYPe ..eenniinann Forward Curved with Variable Frequency Drive
Fan PerfOmManCE ......coc.iomiimimeiiemamimenisne it e sieeccsceecesceem s cses s meme e 2.00 inwg
Overall EffICIBNY ..iciriin s ssc s nss e e msnn s e ssrssnssrasssnsansanes 48 %
% Alrflow| 100 90 80 70 60 50
% kW| 100 77 60 44 35 25
% Airflow| 40 30 20 10 0
% kW, 19 13 9 7

3. Zone Components:
Space Assignments:

Zone 1: Zone 1
3-Main Corr/Lobby x1
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Project Name: Ship. Old Main HVAC Study
Prepared by: Century Engineering

3rd Floor Input Data

12/08/2011

10:16AM

3-Stair 2 x1
3-W. Toilet/Stair 1 x1
3-E. Toilet/Stair 3 x1
Zone 2: Zone 2
3-NwW Corridor x1
3-NW Wing 1 x1
3-NW Wing 2 x1
3-NW Wing 3 x1
Zone 3: Zone 3
3-SW Corridor x1
3-5W Wing 1 x1
3-SW Wing 2 x1
3-SW Wing 3 x1
Zone 4: Zone 4
3-NE Corridor x1
3-NE Wing 1 x1
3-NE Wing 2 x1
3-NE Wing 3 x1
Zone 5: Zone 5
3-8E Corridor x1
3-SE Wing 1 . x1
3-SEWing 2 x1
3-5E Wing 3 x1

Thermostats and Zone Data:
ZONE ..ot esre e s et s e e e e e naen e nee s r et e reee bt aate b ennnan et enns All
Cooling T-8taE DCC. e vt s rre s rieseneseeme e e enne e e 75.0
Cooling T-stat: UNOCC. ...t s esm s vne s e et e e 85.0
Heating T-stat: Oce. ...........
Heating T-stat: UNOGE. ..o ecrerincr e e e 80.0
T-stat Throttling Range .........coccoieeiecee e e 0.10
DAVETSItY FACION .ceeee e s e e e re s s e e eenn e renme e 100
Direct Exhaust AIfIOW .......oeeiiieceiee i e s s sne s 0.0
Direct Exhaust Fan kW ... evviriss e nas s essm s smnssmssrees 0.0

Themmostat Schedule ... ..o e e 100% Occ. 24-7
Unoccupied CoOlNG I8 ..ivciceceerccececeecnranrenss e see s ressessr e ssnessossansen Available

Supply Terminals Data:
o 1 T S O TR All
Teminal Type .... VAV box with RH
MiINImMUum AIFOW .o e e e e e s 40

Reheat Coil SOUMCE ... sssers s satieseeececeeeseces Hot Water

Zone Unit Heat SOUMCE ..o ar e e e s Hot Water
Zone Heating Unit Schedule ......coooviincecccececcccreniiannn JFMAMJJASOND

4. Sizing Data {Computer-Generated):
System Sizing Data:
Cooling Supply Temperature
Supply Fan Airflow ..........ccecevneee. .
Ventilation AIFlow ..o

Hydronic Sizing Specifications:
Chilled Water Delta-T ..ot rnre e sisas e e s emsansns 120
Hot Water Delta-T

Safety Factors:
Cooling SENSIDIE ...t e e
Cooling Latent
HBALING ..ot e e e s eneene
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3rd Floor input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10;16AM
Zone Sizing Data:
Zone Airfiow Sizing Method ..........c.ccoecrrivsimrnene Sum of space airflow rates
Space Airfflow Sizing Method .......cccevvcee e, Individual peak space loads
Zone Supply Alrflow Zone Htg Unit Reheat Coil
(CFM) (MBH) (MBH)
1 1859.2 - 89.6
2 26552 - 95.3
3 2883.7 - 96.7
4 2416.3 - 879
5 3262.2 - 109.4
5. Equipment Data
No Equipment Data required for this system.
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Project Name; ShipU. Old Main HVAC Study
Prepared by: Century Engineering

4th Floor Input Data

12/08/2011

10:16AM

1. General Details:
Ar System Name ... s e sees e secessmeseen 4th Floor
Equipment Type ...... ... Chilled Water AHU
Air SYSIEM TYPE i miis e rsnsssens e srmsssassm s s e s s mrss e s s raras VAV
NUMDBEF OF ZONBS ... et cr e s i rr e e s e s et o ran s s e ean 6

2. System Components:

Ventilation Air Data:
Airflow COrrol ........ooeeeecieee e Constant Ventilation Airflow
Ventilation Sizing Method ... Sum of Space OA Alrflows
Unoce. Damper POSIION ........cccocvevi oo screccvsres s smress s ree s etmen Closed
Damper Leak Rate .....ccomveeriicrrimcsscrssss s sssenscnssss e ssssss s msss e ssnsessnnrsonessrsnnass 0
Outdoor Air COZ Level ... e s s sss e ssessessssenns 400

Economizer Data:
L84 TiC
Upper Cutoff ....
Lower CULORT ..o e rees

Preheat Coil Data:
SEPOIN ...t e e s 60.0
Heating SoUrCe ... Hot Water
Schedule ............. JFMAMJJASOND
Coil POSIION ...cvvveee e Downstream of Mixing Point

Central Cooling Data:
Supply AIr TEMPETALUNE ..ccovvieeiiineriereisiireeer e seeseesmessmeesseesscessmsmssmseesmsenns 55.0
Coil Bypass FACLOT ..o e s s ensen s e nnans 0.100
Cooling Source ...........
Schedule ................
Capacity Control

Supply Fan Data:
Fan TYPe e
Configuration ..........

Fan Performance ....
Overall Efficiency ....

% Airflow| 100 90 80 70 60 50
% kW 100 77 57 42 30 21

% Airflow( 40 30 20 10 0
% kw| 15 13 10 7

Puct System Data:

Supply Duct Data:
Duct Heat Gain ... e 0
DUCE LEBAKAGE ...eomeeeeemiec e et rar e nn e s s 0

Return Duct or Plenum Data:
Return Air VI8 .o nomisienin s rnss s ssmsss s sssss s sessmssnsens Ducted Return

Return Fan Data:
Fan Type ..cconviiiniiininans Forward Curved with Variable Frequency Drive
Fan PerfoMMANCE ......occoeeeeeicecrenscessssen s s mrsnssrarsns s srssss s sssnressane ssansasonens 2.00
OVErall EffIGIBNGY ...oooceecrrvrrvrerrisrrresrersivssrrssessesesssssnssnssmsssnssmssnssmerssmensseseames 48

% Airflow| 100 90 80 70 60 50
% kW| 100 77 60 44 35 25

% Airflow]) 40 30 20 10 0
% kW| 19 13 9 7 6

3. Zone Components:
Space Assignments:

Zone 1: Zone 1
4-Main Corr/Lobby x1
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

4th Floor Input Data

12/08/2011

10:16AM

4-Stair 2 x1
4-W, Toilet/Stair 1 x1
4-E. Toilet/Stair 3 x1
Zone 2: Zone 2
4-NW Corridor x1
4-NW Wing 1 x1
4-NW Wing 2 x1
Zone 3: Zone 3
4-N Corridor x1
4-N Wing 1 x1
4-N Wing 2 x1
Zone 4: Zone 4
4-NE Corridor x1
4-NE Wing 1 x1
4-NE Wing 2 x1
Zone 5: Zona 5
4-SW Corridor x1
4-SW Wing 1 x1
4-SW Wing 2 x1
4-SW Wing 3 x1
Zone 6: Zone 6
A-SE Corridor x1
4-SE Wing 1 x1
4-SE Wing 2 x1
4-SE Wing 3 x1

Thermostats and Zone Data:
o 3 T SR O Al
Cooling T-stat: Oce. .....ccocceeeeee
Cooling T-stat: Unoce. ......ceeveee
Heating T-stat: OCC. ..c..ocviiire e s 70.0
Heating T-stat: Unoce. ..............
T-stat Throting RANGE .......ccocorceer e ccrareee e er s rmrn s renaenes 0.10
Diversity FActor ..o et sttt ee s esmm e semsesenenens 100
Direct Exhaust Airflow .....
Direct Exhaust Fan KW ..o crssensscrrs e sssmsssss s ssensmsenssmmessearssrese 0.0

Thermostat SChedule .........oceoveeeiveeee e e 100% Occ, 24-7
Unoccupied COoOlING IS .v.vuwreercerrmeriesemsnmmmenamssrrasmssssnsesssnesmessses Available

Supply Terminals Data:
ZOME ....oooeeceeeeteeeiee et eeem e mesteenes e eemteanmnsemaeantmsenns e nrensnasenteeeseesaRtenarEebaresarreats All
Teminal Type .......... ... VAV box with RH
Minimum AIHIOW ... e 40

Reheat Coil SOUICE ... e b en s Hot Water
Reheat Coil Schedule ........cccooeeieeivceeeeeeeceee e

Zone Heating Units:
ZONE ..occerrrrverrersnerrrennesranns
Zone Heating Unit Type

Zone Unit Heat Source
Zone Heating Unit Schedule ...........ccocooecimecricncceeeseins JFMAMJJASOND

4. Sizing Data (Computer-Generated):
System Sizing Data:
Cooling Supply TEMPErature ..........cccoocovvicceinvsn s eser s e sss s essssranes 55.0
Supply Fan Airflow .
Ventilation Airflow

Hydronic Sizing Specifications:
Chilled Water Dalta-T ..........ccceerriemnirerr s smrms s e se s senesesse s snvassenes 12.0
Hot Water Delfa-T ... sennnisieicmn et ssesssss e enes 20.0

Safety Factors:
Cooling Sensible ... oo e e e 1
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4th Floor Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by. Century Engineering 10:16AM
Cooling Latent o
HEALING ©1eveees et ceriiees et eeeeeceeeeenesssmes s memseesmssssmermeesrrasstasnessrnnssnnessanns %
Zone Sizing Data:
Zone Airflow Sizing Method .........cccoccnenieniinne Sum of space airflow rates
Space Airflow Sizing Method ..o Individual peak space loads
Zone Supply Alrflow Zone Htg Unit Reheat Coil -
(CFM) {MBH) {MBH) -
1 2087.9 - 925 -
2 1897.0 - 66.1 -
3 2450.0 - 99.5 -
4 1681.2 - 60.3 -
5 3081.8 - 97.2
6 3342.0 - 108.1

5. Equipment Data
No Equipment Data required for this system.
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Chapel Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM|
1. General Details:
Air System Name ... Chapel
Equipment Type ..... Chilled Water AHU
AIr System TYPe .o Single Zone CAV
NUMbEr Of ZONES ....coieereeecr s s 1
2. System Components:
Ventilation Air Data:
Airflow Control ... s Constant Ventilation Airflow
Ventilation Sizing Method ..o Sum of Space OA Airflows
Unoce. Damper POSIION ......ciiiiiinminimmiameniommimmsess s sceses Closed
Damper Leak Rate ... nar e sran s vt 0 %
Outdoor AIr COZ LeVEl ...t emece e arca e e sene s mne s 400 ppm
Economizer Data:
L0/ T, T |
Upper Cutoff .... °F
Lower Cutoff .... °F
Central Cooling Data:
Supply AlF TBMPBIALUIS ........ceemeieeeeeccemeeeeceeressse s eeesssseesmeessessmassresanssersnss 55.0 °F
Coil Bypass FACOT .....c.uuieicicimnmmienennmmen s nsamsenemimes smsenseeeessmnas 0.100
Co0liNg SOUMCE ...oiciieicineiinisisies s rsims s e sessnssseseem e ssensmeemea Chilted Water
Schedule ..., .. JFMAMJJASOND
Capacity Control ..o Cycled or Staged Capaclty - Fan On
Central Heating Data:
Supply TEMPEratUre ... smr e e rne s e s e e s e naes 95.0 °F
HBAtNG SOUICE ..o eem e et mmeem e nem s e beennes Hot Water
Schedule ... - JFMAMJJASOQND
Capacity Control .........c.ccoevevicriceneenns Cycled or Staged Capacity - Fan On
Supply Fan Data:
Fan TYPE ..cccvcecrvereersrnesmrssemmssrarssrnenans
Configuration ..........
Fan Performance .... inwg
Overall EfICIBNGCY .....oeoee et r s snr e srarraen s %
Duct System Data:
Supply Duct Data:
Duct Heat Gain ... nvenirisniesene s sersnesens s e s ms e sn e smean 0 %
DUCELBAKAGE ..o...ooceeeeeeeciiee et seee et see e eee e e e ra s e rn s e s n e e 0 %
Return Duct or Plenum Data:
Return Air V&l ..o nmniis s nensesammsssesssnnesseans Ducted Return
3. Zone Components;
Space Assignments:
Zone 1: Zone 1
2-Chapel Assembly x1
2-Chap. Platform/Storage x1
Thermostats and Zone Data:
1T Al
Cooling T-stat: Oce. ....... e 180 °F
Cooling T-stat: UNOCC. ... e resrs e 85.0 °F
Heating T-stat: OCC. ....ovviiisicimnniinsnime e seeesemesscesmessneeses 70.0 °F
Heating T-stat: Unoce. ...t sennieessensnnsea 600 °F
T-stat Throtting RANGE ......ccoceiinin s e 0.10 °F
Diversity FACIOF ... ..o e s 100 %
Direct Exhaust AIflOW .........cccooeiceeceee s e snepeernerarn e 0.0 CFM
Direct Exhaust Fan KW ..o ieeeictie s smeesesseessasenees 0.0 kW
Thermostat Schedule ... ———- 100% Occ. 24-7
Unoccupied Cooling is ... ene e s Available
Supply Terminals Data:
o 1 - RSNSOI All
Terminal Type Diffuser
MINIMUM AIFIOW .. e e er e e s renresen e s mne e 0.00 CFM/person
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Chapel Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
Zone Heating Units:
3 T OO All
Zone Heating Unit TYPE ..ot e e None
Zone Unit Heat SOUMCE ... s st seer e svms e semesras Hot Water
Zone Heating Unit Schedule JFMAMJJASOND
4, Sizing Data (Computer-Generated):
System Sizing Data:
Cooling Supply TEMPEIALUTE ..........ccociceeerrsiern s snssanenes 550 °F
Supply Fan AIlOw ...t e ... 16979.1 CFM
Ventilation AIIOW .........ccecverirecr et e e 1918.3 CFM
Heating Supply TeMPerature ......cceuiccecsis s iees s sesesensensnnassss s 95.0 °F
Hydronic Sizing Specifications:
Chilled Water Dalta-T ... sttt me s 12.0 °F
Hot Water Delta-T ..........c i ssc s scess s seesssssssssans 20.0 °F
Safety Factors:
Cooling Sensible ... e e e 0 %
Cooling Latent %
HBALING <o e e e e %
Zone Slzing Data:
Zone Airflow Sizing Method ........occveriieeeiieeae Sum of space airflow rates
Space Airflow Sizing Method Individual peak space loads
Zone Supply Airflow Zone Htg Unit Reheat Coll -
(CFM) {MBH} (MBH) (CFM)
1 16979.1 - -
5. Equipment Data
No Equipment Data required for this system.
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N4 Core/Main Corr. Input Data
Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM|

1. General Details:

Air System Name ..........ccocoomvnennen e ressee s N4 Core/Main Corr.
Equipment Type ..... Chilled Water AHU
AIF SYSIEM TYPE .oiverivrerieseriieisieireen e ee e mees e eesees e s smeessmees s esssransbassens VAV
NUMBEN Of ZOMBS ..o res renem b e e e m e 4
2. System Components:
Ventilation Air Data:
Airflow Control ... Constant Ventilation Airflow
Ventilation Sizing Method ........ccceevmieeiccnrcncinnee Sum of Space OA Airflows
Unocc. Damper POSHION ... enae Closed
Damper Leak RAte ..coiciciiniinimie e mee e ceemsee e v rse s sans e s smean 0 %
Outdoor Air CO2 Level ... et iceeeem s ssee s semsesemsvrnerennenes 400 ppm
Economizer Data:
CONMrOl et Non-integrated dry-bulb control
Upper Cutoff 55.0 °F
Lower Cutoff 50.0 °F
Preheat Coil Data:
SetPOINt .o e e e ena 60.0 °F
HEAtNG SOUTCE ..o e ssr s sre s snrse s e r b senn e Hot Water
Schedule ............ JFMAMJJASOND
Coll position ...........cuiiiciiine e Downstream of Mixing Point
Central Cooling Data;
Supply Air TEMPErAtUTE .......cciiemisssnisierrni e sseeserasses s esssssmssssesarsesssssnenes 55.0 °F
Coil BYpass FACtOr ...t ieceeeiccecimressesecascesee s ssssessatsanassaresmeas 0.100
Cooling SOUMCE .....ccocviimriecseissiiane st eres e e enese e Chillted Water
Schadle ..o v JFMAMJJASOND
Capacity Control .........ccccomvncnnnnnnenanan. Constant Temperature - Fan On
Supply Fan Data:
Fan TYPe .o BI/AF with Varlable Frequency Drive

Configuration ..........
Fan Performance ....
Overall Efficiency ....

% Airflow| 100 80 8o 70 60 50
% kW| 100 77 57 42 30 21
% Airflow| 40 30 20 10 0
% kW| 15 13 10 7 5

Duct System Data:
Supply Duct Data:

Duct Heat Gain ... s s e 0 %
T T e T 1 O O 0 %
Return Duct or Plenum Data:
RetUM AIr VIa .ceeviieienciensimissine e s sm s Ducted Return
Return Fan Data:
Fan Type .....cccovrcmiiincnnne Forward Curved with Variable Frequancy Drive
L= L =Ty (o) - o R 200 inwg
Overall EffiGIBNCY ...c.oceeoeee et si i tns s e e nne e 48 %
% Airflow| 100 90 80 70 60 50
% kW] 100 77 60 44 35 25
% Airflow 40 30 20 10 0
% kW| 19 13 9 7

3. Zone Components:
Space Assignments:

Zone 1: Zone 1
4-Main Corr/Lobby x1
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

N4 Core/Main Corr. Input Data

12/08/2011

10:16AM

4-N Corridor x1
4-N Wing 1 x1
4-N Wing 2 x1
4-E._ Tollet/Stair 3 x1
4-Stair 2 x1
A-W. Toilet/Stair x1
Zone 2: Zone 2
3-Main Corr/Lobby x1
3-E. Toilet/Stair 3 x1
3-Stair 2 x1
3-W. Tolilet/Stair 1 x1
Zone 3: Zone 3
2-Main Corr/Lobby x1
2-E. Toilet/Stair 3 x1
2-Stair 2 x1
2-W. Toilet/Stair 1 x1
Zone 4: Zone 4 T
1-Main Corr/Lobby x1
1-Lounge/Corridor x1
1-E. Toilet/Stair 3 x1
1-Stair 2 x1
1-W. Toilet/Vest/Stair1 x1

Thermostats and Zone Data:

o = All
Cooling T-stat: Q0. .viicerimrrrrrree e v resnre st e s e mem e semessemessanns 75.0
Cooling T-stat: Unoce. ...

Heating T-stat: Oce. ...........
Heating T-stat: UNOGGC. ...ccvuicinieecee s irmrst s ssmssmsrns s 60.0
T-stat Throttling Range ... e evsssssranssvass e 0.10
AT o T o O O 100
Direct Exhaust AIMIOW .........c..ccoo i sissssssmseensssnsessnsass ensn 0.0

Themostat Schedule .......ocoe e e 100% Occ. 24-7
Unoccupied CooliNG IS ...viiieeieiinimniriirsr s s seessssessssmsenens Available

Supply Terminals Data:
o 1T U OO All
Teminal Type ...c..... .... VAV box with RH
Minimum AIFFIOW ... e e e e s e e e s 40

Reheat Coil SOUNCE .......ccviiire s isre e ern e sm s snans e Hot Water
Reheat Coil Schedule JFMAMJJASOND

Zone Heating Units:
1 U All

Zone Unit Heat SOURCE ... iiosimeieeesen essroseasssnene Hot Water
Zone Heating Unit Schedule JFMAMJJASOND

4, Sizing Data {Computer-Generated):

System Sizing Data:
Cooling Supply TEMPErature ... ssssnsens 55.0
Supply Fan AIMIOW ..o e e rnereras b esae s sem s smen 10536.5
Ventilation AIFIOW ... e e ee s v s s b s ranssnnns 1154.7

Hydronie Sizing Specifications:
Chilled Water DBIa-T ... csree it s e s esee s sres s sssansssameasean 12.0
HOtWaELEr DEMB-T ...e.oocorecierr i vnserriiestinias e seem e cemeesse e eesrernsses st e s s mesnnns 20.0

Safety Factors:
CoOlING SENSIDIB ..o e et s s eee s eeesreesemeesraresrarsmsesnas 0
Cooling Latent
L L= o

Zone Sizing Data:
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N4 Core/Main Corr. Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Enginesring 10:16AM|
Zone Airflow Sizing Method ............ccorviiienien, Sum of space airflow rates
Spacs Alrflow Sizing Method ............................ Individual peak space [oads
Zone Supply Airflow Zone Htg Unit Reheat Coil
(CFM) (MBH) (MBH)
1 4537.9 - 192.0
2 1859.2 - 89.6
3 2002.6 - 108.5
4 2136.8 - 111.9
5. Equipment Data
No Equipment Data required for this system.
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NE Core Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
1. General Details:
Air System Name ... e e NE Core
Equipment Type ...... ..... Chilled Water AHU
Al SYSIEBM TYPE .ot rrresrrersrrese s essarveseesrs srmmesmsen s mensseeem e seamesmsenmses VAV
NUMBEN Of ZONES ...iiiiiiiicecceieect e eeee et e e e e nmn e e e nmeane 4
2. System Components:
Ventilation Air Data:
Airflow CONrol ..........oeoeviceciceeceeeeeee e Constant Ventilation Alrflow
Ventilation Sizing Method .......ccueciienciiciiceeees Sum of Space OA Airflows
Unoce. Damper POSIION .......cc.ccceveemvecennersssmrssnssss s msssssssnesssnssssnsensns Closed
Damper Leak RAte . ....ciiverieeinerieremierenieesimersssnrenssmmessemssessssensssmnssmsessemesnnssemas 0 %
OUEdOOr AIr COZ LBVEI ... esse s s st s e s ss s s nssnss 400 ppm
Economizer Data:
Control ..o iiencniis e
Upper Cutoff ... °F
Lower Cutoff .... °F
Preheat Coil Data:
SetPOINt ... s s e 60.0 °F
Heating SOUFCE ...c.vivceecieec e e e nem e amr e srvrnt v rnens Hot Water
Schedule ... — JFMAMJJASOND
Coll pOSItION ..vvevrerisiisrissimscnrsnmissemrssmresmesmseenes Downstream of Mixing Point
Central Cooling Data:
Supply Air TEMPETALUNE ......ccoreeeerirnrerserrresessermissssiemrsneessnsessessssnnsssmssnsens 55.0 °F
Coll BYpass Faclor .....ccuciimiiiiiini s ieessasimssmssssssessmssresssessmssrnsnnas 0.10
Cooling SOUMCE ... e e Chilled Water
Schadule ... ——————————— JFMAMJJASOND
Capacity Control ... Constant Temperature - Fan On
Supply Fan Data:
=T (T Y, + - BI/AF with Variable Frequency Drive
ConfIQUration ........cccvverrrsmmeriemsrrivssriesseresmeriansesearsassnseessmsrsssessmsmssmseas Draw-thru
Fan Performance ... v sser s mssarares s eanm s ansansrannes 3.00 inwg
Overall Efficiency .... ettrasmeeeanemmtesseenssnsansemeennes 43 %
% Airflow| 100 20 80 70 60 50
% kW| 100 77 57 42 30 21
% Alrflow| 40 30 20 10 0
%kW| 15 13 10 7 5
Duct System Data:
Supply Duct Data:
Duct HEat Gain ....c.ccocveeeceiirecccci s e mssn e snss s esne st ene s sn e s snna s sanestasanses 0 %
[0 Te == e T O 0 %
Raturn Duct or Plenum Data:
REtUN AIF VI8 ..eee e evecrevrsns s ssss s erssrssssr s sns srarssssess e ssensseenes Ducted Return
Return Fan Data:
Fan Type .....ccoomnreeiicees Forward Curved with Varlable Frequency Drive
Fan PorfOrMENCE ......ccoicmmieeiearerreerereeeee s cre s meec s emscsssamees s aransesassassnnesensans 2.00 inwg
Overall EfiCIONCy .....ccccviiviciiies s scnnas s ssnsscnne s ssnisasnen 438 %
% Airflow| 100 80 80 70 60 50
% kW| 100 77 60 44 35 25
% Airflow| 40 30 20 10 0
% kW| 19 13 9 7
3. Zone Components:
Space Assignments:
Zone 1: Zone 1
4-NE Corridor x1
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Project Name: ShipU. Qid Main HVAC Study
Prepared by: Century Engineering

NE Core Input Data

12/08/2011

10:16AM

4-NE Wing 1 x1
4-NE Wing 2 x1
Zone 2: Zone 2
3-NE Corridor x1
3-NE Wing 1 x1
3-NE Wing 2 x1
3-NE Wing 3 x1
Zone 3: Zone 3
2-NE Coridor x1
2-NE Wing 1 x1
2-NE Wing 2 x1
2-NE Wing 3 x1
Zone 4: Zone 4
1-NE Comidor x1
1-NE Wing 1 x1
1-NE Wing 2 x1
1-NE Wing 3 x1

Thermostats and Zone Data:
4 o 5T All
Cooling T-stat: Occ. .......
Cooling T-stat: UNOCC. ...cciieiceimirsissens s ssss e sses s ssm e ssmssmssnsssssn s ennonen 85.0
Heating T-stat: OCC. ..o e e e nan 70.0
Heating T-stat: Unocc. .......
T-stat Throttling Range ... e 0.10
Diversity Factor ......cc.oeeee...
Direct Exhaust AIfIOW ... iiciiciiminm e s s cre e e e 0.0
Direct Exhaust Fan KW ... vt ens s sassa s sanene s 0.0

Themostat Schedule ... e . 100% Occ. 24-7
Unoccupied Cooling is ......ovcevermeirirserermrnicerscersseesscersscerssansssesssnsens Available

Supply Terminals Data:
a1 OO All
Terminal Type .... VAV box with RH
Minimum AIFIOW ... e e s 40

Reheat Coil SOUMCE ....o.cccverevrericmreni e et e eeme e seens Hot Water
Reheat Coil Schedule ..., JFMAMJJASOND

Zone Heating Units:
. T S All

Zone Unit Heat SOUMCE ........ccovceevimmeirerecerrrenenen e nrsssmsrmsresn e ssenssnes Hot Water
Zone Heating Unit Schedule ..........cooeoeeeeeeeeeeeeeeceeaees JFMAMJJASOND

4. Sizing Data {Computer-Generated):

System Sizing Data:
Cooling Supply TEMPErAIUNE ...........cocevernivmmriisreireresianesonssseerssesssenssmenns 55.0
Supply Fan Airflow .
Ventilation Airflow

Hydronic Sizing Specifications;
Chilled Water DERA-T ...........cceeeeeeeeeeeeeeee e e esessresesmes st enss b snsbssnmessrans 12.0
Hot Water Delta-T ......coocirierrcnriniceeee e ceeceee e eemeesmeesmeesee e s smns e merm e nen 200

Safety Factors:
Cooling Sensible
Cocling Latent .....
L= 1 o OO U

Zone Sizing Data:
Zone Airflow Sizing Method _................ccvvvernene Sum of space airflow rates
Space Airflow Sizing Method Individual peak space loads

% of supply air

°F
CFM
CFM

%
Y
%

I Zone I Supply Airflow Zone Htg Unit
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NE Core Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
(CFm) (MBH) (MBH) .
1 1681.2| - 60.3 .
2 2416.3 - 87.9 -
3 3301.7 - 113.2
4 2935.0 - 100.3

5, Equipment Data
No Equipment Data required for this system.
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NW Core Input Data

Project Name; ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
1. General Details:
Alr System Name ... s e NW Core
Equipment Type
Air System Type
Number of ZONES ......ovee e e
2. System Components:
Ventilation Air Data:
Airflow Control ......cocvveevvierrcr e snm e Constant Ventilation Airflow
Ventilation Sizing Method .......ccevreerreerrvnccnnee Sum of Space OA Airflows
Unoce. Damper POSIHON .........ccc.ooecvieeeeeeeeeceeeeeeee e v e seasaeesneas Closed
Damper Leak Rate ......coiiiiiiimieme e ceeces e e e nene s smee e sa s wrnnssens 0 %
Outdoor Air COZ Level ... s snesesss st 400 ppm
Economizer Data:
Control ... e
Upper Cutoff .... °F
Lower CUROTF ... s sme e s s n g nensan °F
Preheat Coil Data:
SetPOINt ..ot e e e e eme e e en 60.0 °F
Heating SOUrCE ... s Hot Water
Schedule ... JFMAMJJASOND
Coll position .........cceiiminicenicrece e eereeceecereoes Downstream of Mixing Point
Central Cooling Data:
Supply Air TEMPETAtUNE .......occieiiietis s e anie st s ssen s ssesmnssanans 55.0 °F
Coil Bypass Factor ......cciiiiirei e eemr s ranerens 0.10
Cooling SOUFCE ......ccrei i csasrnnsrs s et ss e ns s em e Chilled Water
Schedule ... e JFMAM.JJASOND
Capagcity Control ...........cccrimmnnmmnrcnnisinennens Constant Temperature - Fan On
Supply Fan Data:
Fan TYpe ... BI/AF with Variable Frequency Drive
Configuration ......coeisme i e s e e mrnns Draw-thru
Fan Performance ... e s e 3.00 inwg
Overall EFICIENCY .ovvcvovevivrererrereiraresraessmsnsrensseressessmssssssssmsssssessmsssnssamssasesnas 43 %
% Airflow| 100 90 80 70 60 50
% kW| 100 77 57 42 30 21
% Airflow| 40 30 20 10 0
% kW 15 13 10 7
Duct System Data:
Supply Duct Data:
Duct Heat Gain ... s s e 0 %
T I T T SN 0 %
Return Duct or Plenum Data:
Return Alr Viad ....coeriveemsemsncnmmi i s sseessss e esssesnnns Ducted Return
Return Fan Data:
Fan Type ....cccveiiivnccercnnne Forward Curved with Variable Frequency Drive
Fan PerfOrMante ........ceiiimemimimsmn s s esms st ennass e ensees 200 inwg
Overall EFIGIBNGY .....oce e sn e sns s e e cean s 48 %
% Airflow| 100 a0 80 70 60 50
% kw| 100 77 60 44 35 25
% Airflow| 40 30 20 10
% kW 19 13 9 7
3. Zone Components:
Space Assignments:
Zone 1: Zone 1
4-NW Corridor x1
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

NW Core Input Data

12/08/2011

10:16AM

4-NW Wing 1 x1
4-NW Wing 2 x1
Zone 2: Zone 2
3-NW Corridor x1
3-NW Wing 1 xt
3-NW Wing 2 x1
3-NW Wing 3 x1
Zone 3: Zone 3
2-NW Corridor x1
2-NW Wing 1 x1
2-NW Wing 2 x1
2-NW Wing 3 x1
Zone 4: Zone 4
1-NW Corridor x1
1-NW Wing 1 x1
1-NW Wing 2 x1
1-NW Wing 3 xt
1-NW Wing 4 x1

Thermostats and Zone Data:
o1 1
Cooling T-stat: OCC. ..vvviiiimie e s s e e e ssssanesene 75.0
Cooling T-stat: UNOCC. ... cevne v rmr e st e s e s 85.0
Heating T-stat: OCC. ....civieiiineimiima i cree s srse e ceeeeereesasvenssessasons 70.0
Heating T-stat: UNOEe. ..o snensisieimeeee e smes e 60.0
T-stat Throtting RANGE ......ocivimeimeiiiemmmsssiiiiennsssssessssasssnnesmssasvonssras 0.10
Diversity FACIOr _.......... e rese s sa s arasn e 100
Direct Exhaust AIIOW ......icveiceeiieree e ccene e s st s rs e n e osne i 0.0
Direct Exhaust Fan KW ... scmrssmmnsrcssmss s mm e 0.

Themostat Schedule ...............ooicrmier 100% Occ. 24-7
Unoccupied CooliNG IS ....cuiicierieeeiereceeeecee e e seneessmemsesmerssssnesns Available

Supply Terminals Data:
T O O
Terminal Type ......... .-
Minimum Airflow

Reheat Coil SOUNCE ....vccvvvivrcrrerrereeressnassvers s e rseerssers e s ssssm s ssnsesenns Hot Water
Reheat Coil Schedule JFMAMJJASOND

Zone Heating Units:
ZONE et iciairr s SRR e Lt r et e n e smnan All

Zone Unit Heat Source ............. Hot Water
Zone Heating Unit Schedule

4. Sizing Data (Computer-Generated):

System Sizing Data:
Cooling Supply TEMPErature ... e seees e seeesemreseesns 55.0
Supply Fan AIFIOW ..o s s s s s ssmsssssersns s ne e 12001.7
Ventilation AIMFIOW ......... ..o e sne §71.9

Hydronic Sizing Specifications:
Chilled Water Delta-T ........ccooceeveeis s rscrvssernssersnessseee e e e seeesmeee e 12.0
Hot Water Delta-T ......cccvvceeimreimsnssssressesssnesssenssesssssssrnssesesss sssnsssmsensn 20.0

Safety Factors:
Cooling Sensible ... 0
Cooling Latent
L o PO

Zone Sizing Data:
Zone Airflow Sizing Method ........ccccoeciieininene Sum of space airflow rates
Space Airflow Sizing Method .......ccooceeiveeneane Individual peak space loads
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NW Core Input Data

Project Name: ShipU. Old Main HVYAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
Zone Supply Airflow Zone Htg Unit Reheat Coil -
(CFM) (MBH) (MBH) -
1 1897.0 - 66.1 -
2 2655.2 - 95.3 -
3 3549.0 - 119.8
4 3900.5 - 130.7

5. Equipment Data
No Equipment Data required for this system.
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SE Core Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
1. General Details:
Air SYsStem NEITIE .....ccciceevererree s e srstr s tes e e see s e eemeesmennnns SE Core
Equipment Type Chillled Water AHU
Air SYSEEM TYPE o et e VAV
NUMDEI OF ZONBS ...y a e e ran et sre s enr e n v rne e 4
2. System Components:
Ventilation Air Data:
AIflow Control ... Constant Ventilation Airflow
Ventilation Sizing Method ... Sum of Space OA Alrflows
Unocs. Damper POSIION ......ccc.ccecieeeeseeres s ssnsa s sne s srarssssssessssnnanes Closed
Damper Leak Rate .....ococcee e reere e msmn e s s seme s mnnm e smene snmns s mnmsssnns 0 %
Outdoor Air COZ LeVel ......cvvimisirisenismisissmsssissssessessmsssssmssnsssassmsssssnsen 400 ppm
Economizer Data:
Control ...
Upper Cutoff .... °F
Lower CULOf ... e cenmn e °F
Preheat Coil Data:
SEtPOINE ...oviierire i s e e e e s 60.0 °F
Heating SOUrCE ... e ren e e ennas Hot Water
Schedule ......coereineinimernan JFMAMJJASOND
Coil posiion ... s Downstream of Mixing Point
Central Cooling Data:
Supply AIr TEMPETAUNE ....cocoiiiinireniriicnsinianiiie e mre s meeesceeen e mseessmsesesns 55.0 °F
Coil Bypass FACOr ..o s s essnssmnsnassssans 0.100
CooliNG SOUICE ....icvivieieiinns s nmnii s e msassessstsians s rnenssenseesrnnas Chilled Water
SChedUIR ..o e JFMAMJJASOND
Capacity Control ...... .... Constant Temperature - Fan On
Supply Fan Data:
Fan TYpe .o eee BIfAF with Varlable Frequency Drive
ConfIguralion ... e e Draw-thru
Fan PefoIMaNGE .......c..ciciiiimnnesne et snessssns st as e st se e s e e sesemsscenes 3.00 inwg
Overall EFICIBNCY ..viiciiicreiimisieiniiisiiiimssins s mserssresmsssssssessssmsssmesssssssssesemesas 43 %
% Airflow| 100 a0 80 70 60 50
% kW| 100 77 57 42 30 21
% Airflow| 40 30 20 10
%kW| 15 13 10 7 5
Duct System Data:
Supply Duct Data:
DUCL HEAt GaIN ... rr s er e es e s s e sanr s aan e 0 %
LT =T 1 o T OSSOSO 0 %
Return Duct or Plenum Data:
Return Air VI .o mmmenssmennenisnismmssesss sesmesssens Ducted Return
Return Fan Data:
Fan TYPE .ovcomcrvrrnrvnnnscnnnn Forward Curved wlith Variable Frequency Drive
Fan Performance ... sessss s sssssssnons 2.00 inwg
Overall EffIGIBNCY .....orc v eievicecricrarearaneesrasensrnsseaseserassersemserasssevassssenseeen 48 %
% Airflow| 100 90 80 70 60 80
% kW| 100 77 60 44 35 25
% Airflow| 40 30 20 10 0
% kWw| 19 13 9 7
3. Zone Components:
Space Assignments:
Zone 1; Zone 1
4-SE Corridor x1
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

SE Core Input Data

12/08/2011

10:16AM

4-SE Wing 1 x1
4-SE Wing 2 x1
4-SE Wing 3 x1
Zone 2: Zone 2
3-SE Corridor x1
3-SE Wing 1 x1
3-SE Wing 2 x1
3-5E Wing 3 x1
Zone 3: Zono 3
2-SE Corridor x1
2-SE Wing 1 x1
2-SE Wing 2 x1
2-SEWing 3 x1
Zone 4: Zone 4
1-SE Corridor x1
1-SE Wing 1 x1
1-SE Wing 2 x1
1-SE Wing 3 x1

Thermostats and Zone Data:
ZONE ...oisiieinr s iens s s er iR e aRS S g R ead e s RS ae e rana e eenn s nar e sbneRannat All
Cooling T-stat: OCe. ... e e 75.0
Cooling T-stat: UNoce. ... e ssmeesessenerso 85.0
Heating T-stat: OCC. ..ccceoo e e cses s ssm s arss e rnns srsn s e e e e 70.0
Heating T-stat: UNOCE. .iiiiiieini s rssen s snsme s cessn s ssms s cnssrsensssnssssnenas 60.0
T-stat Throttling Range ............co e 0.10
[ AT =1 = T o | O 100
Direct Exhaust AIFIOW ..........c.coocovi i nimanissniesi e s e s sms e 0.0
Direct Exhaust Fan KW ........ccciieeiicereinsnier e sssss s rnssmssasss e ssssesssssnssssnessss 0.0

Themostat Schedule ... ns 100% Occ. 24-7
Unoccupied Cooling is Available

Supply Terminals Data:
7de ¢ - O
Teminal Type
MIRIMUM AIFIOW ... serrs e r s rs e e naeees 40

Reheat Coil SOUMCE ... crve e e rreras st eass s aene s Hot Water
Reheat Coil Schedule .......ooceeiveeeeeeeeeceeeeeeee e

Zone Heating Units:
ZONE it RS SRR LR e s anns e e nae e smr e aran
Zone Heating Unit Type

4. Sizing Data (Computer-Generated):
System Sizing Data:
Cooling Supply Temperature
Supply Fan Airflow ..................
Ventilation Airflow ...

Hydronlc Sizing Specifications:
Chilled Water DERA-T ....c.overcercceerierscercers e srsesssermessmenssessss s ssresessnnesens 12.0
Hot Water Delta-T

Safety Factors:
Cooling SENSIBIE ...t e 0
Cooling Latent
== 11 o O S

Zone Sizing Data:
Zone Airflow Sizing Method .........ccoocevveeinnee Sum of space alrflow rates
Space Airflow Sizing Method ..........ecvevieiienees Individual peak space loads
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SE Core Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
Zone Supply Airflow Zone Htg Unit Reheat Coll
(CFM) {MBH) (MBH)
1 33420 - 108.1
2 3262.2 - 109.4
3 3903.3 - 1274
4 3735.9 - 119.8
5. Equipment Data
No Equipment Data required for this system.
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Staff Office Bldg. Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Preparsd by: Century Engineering 10:16AM
1. General Detalls:
Air Systam Name ..o e Staff Office Bldg.
Equipment Type .. Chilled Water AHU
A SYSLEM TYPE ..o erms s nrerra s s rares e eer s nme e neas Single Zone CAV
NUMDBEr Of ZONES ..vieriiiiirierseiiiininiiree s e e s e s en e sme s saes e sms s sns e arasn 1
2. System Components:
Ventilation Air Data:
Airflow Control ......ccoeeeiiveeiiicnns e Constant Ventilation Alrflow
Ventilation Sizing Method ........cccovveervinriveceenieen, Sum of Space OA Airflows
Unoce. Damper POSIEION .........cccoceeceeceeeeceeeceeceee e e e cresemene e Ciosed
Damper Leak Rae ..o reeee s sees s cesee s msansssee s msassenean 0 %
Qutdoor Air CO2 Lavel ...t as e e rss e e s 400 ppm
Economizer Data:
L0041 (o R Non-integrated dry-bulb control
Upper Cutoff .... 550 °F
LOWEr CUIOFF ..ooereccvicrcismins i tiss s e e sms e e e e 500 °F
Cantral Cooling Data:
Supply Air TEMPETAtUre ... s b §5.0 °F
Coil BYPass FACLOr ....vcuivresiiiiniirmmsseissessmmssmessssessmsnssmssssesssmsssssnssnrssssrssssns 0.101
CooliNG SOUMCE ...cooeoc e senrr s e rrsnsesranstenns Chilled Water
Schedule ... e ese et JFMAMJJASOND
Capacity Control .......ccooceeevceervvrenereens Cycled or Staged Capacity - Fan On
Central Heating Data:
SUpply TEMPETAIUME ...cvevieerierresrersie st eesee s eessees e eemeeseessmee e me s mememes 95.0 °F
Heating SOUrce ..o e s sss s nsseeas Hot Wate
Schedule ............. ... JFMAMJJASOND
Capacity Control ... Cycled or Staged Capacity - Fan On
Supply Fan Data:
Fan TYPE c.oviceercreriienerenrseevsnerssensacenans Backward Inclined or Airfoil (BI/AF)
L0773 1i0 111 =1 o T O O RS Draw-thru
Fan Performance ... ecrnrasras s e e eeas s erss st enas s e s ananee 2.00 inwg
Overall EFfICIBNCY ....occcvveciirnsicnnnnienenimiss s ianssscsnsascense s meemssenessmsns 54 %
Duct System Data:
Supply Duct Data:
DUCt Heat Gain ..iciiciciiciaiiiaiini e resee e seeesmes e ssee s msamssmeem e snssmeassasamearen 0 %
DUCt LEAKAGE .....cccocimieimiinimriern i s ininisne st ssne s nae st e e sn s s e nane e 0 %
Return Duct or Plenum Data:
Retum AIr VA ... e e Ducted Return
3. Zone Components:
Space Assignments:
Zone 1: Zone 1
Inst. Research Bldg. x1
Thermostats and Zone Data:
ZOME .oeeesereninsensssrnssmnnsssmnssmsnss s mnansease s sraann s s s ran s s ebEs s be e 2R s SRR e R b e S e s mnnn s nn e mneseman All
Cooling T-stat: OCe. ..o s 75.0 °F
Cooling T-stat: UNOCE. ...cociiiiiirminieeccrereeescmeesesesmsms s msne e s messmsmsnmeaes 850 °F
Heating T-stat: OCC. ..o e 700 °F
Heating T-stat: UNOCC. ..ocvevcrnirieriee e ceeee et et eme e e men e e ramenns 800 °F
T-stat Throttling Range ... e 010 °F
Diversity FActOr ...t s s s s 100 %
Direct Exhaust Airflow ..... .. 0.0 CFM
Direct Exhaust FAn KW ... i e rrare s s 0.0 kW
Thermostat SChedule .....c.cce e e 100% Ccc. 24-7
Unoccupied CooliNG IS ......ceeiiiieimriesimsnsscese s rs s s e e e e sas e Available
Supply Terminals Data:
7o 3T~ O S All
Terminal Type «e.. Diffuser
MEnIMuUm AIFOW ..ot st e e e e e 0.00 CFM/person
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Project Name; ShipU. Old Main HVAC Study
Prepared by: Century Engineering

Staff Office Bldg. Input Data

12/08/2011

10:16AM

Zone Heating Units:
ZOMB ittt e e e eem e e ey rr et eRe e e naas e ar e e ran s anensannneaen All
Zone Heating Unit TYPE ....cccivimeimicneime i cee s ceseeeme s see s ceme e None

Zone Unit Heat SOUMCE .....ovcvrirecverrerrerm e rees s svsme s menmssseesenanes Hot Water

4. Sizing Data (Computer-Generated):
System Sizing Data:
Cooling Supply Temperature
Supply Fan Airflow ...................
Ventilation Airflow ........ccccceue.
Heating Supply Temperature

Hydronic Sizing Specifications:
Chilled Water Delta-T ........cccocnnimimenime i e e e seesceeessneenn 12.0
Hot Water DHa-T ..o et 20.0

Safety Factors:
Cooling Sensible ....
Cooling Latent .......
T 0

Zone Sizing Data:
Zone Alrflow Sizing Method ... Sum of space airflow rates
Space Airflow Sizing Method Individual peak space loads

°F
CFM
CFM
°F

°F
°F

%
%
%

Zone Supply Airflow Zone Htg Unit
{CFM) {MBH)

Reheat Coll
(MBH)

(CI;M)

1 2504.4 -

5. Equipment Data
No Equipment Data required for this system.
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SW Core Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 10:16AM
1. General Details:
Alr System Name ... e SW Core
Equipment Type
Air System Type
Number of zones ...
2. System Components:
Ventilation Air Data:
Alrflow CONtrol .....ccooceee v resmee s ereererere e Constant Ventilation Airflow
Ventilation Sizing Method ... Sum of Space OA Airflows
Unocc. Damper Position .............. Closed
Damper Leak RAtE .....ccccoccvviceescrrri e e msmssssmn s snen s ssne s sssr s snesssnssseassnssseennnes 0 %
Outdoor Air COZ2 Level ......ccoiieeriermereee e remersmerssessssessse e rsen s smsessemensnssemse 400 ppm
Economizer Data:
Control ..o e,
Upper Cutoff ... °F
Lower CULOE ...... . e recee v ar s er et ens e re s e s s s s e e s mmnanean °F
Preheat Coil Data:
SPOINE ..ici i e e e e e e e s ernnaas 60.0 °F
Heating SOUMCE ... rere e rsar s re s rarresne s e e s e e e s rnnn s rmes Hot Water
Schedule ... e rn s JFMAMJJASOND
Coil pOSIHION ... Downstream of Mixing Point
Central Cooling Data:
Supply Alr TEMPEratUre ... e verrns e ane 55.0 °F
Coil Bypass FACtor ... s s s sss s nsns s 0.10
Co0liNG SOUCE ...vcviriirmsieniinnn s cee e e e aanane Chilled Water
SChEdUIE ... e s JFMAMJJASOND
Capacity CONIol .......ccoeriemrerrmenremmrrsisrenens Constant Temperature - Fan On
Supply Fan Data:
Fan Type .o BI/AF with Varlable Frequency Drive
ConfIQUration ........ccciricimimsi e Draw-thru
Fan PerfomMAanCE ........cooeemimiemsusinnrsesesms e essessmmsssmes s ses e mnee e mmesemessman 3.00 inwg
OVerall EfICIBNCY ...ccvverieieereeetceeeeiieeeesmeemeesssesssmeessmeessmsessnesasrnssrnrestassasassns 43 %
% Alrflow| 100 90 80 70 60 50
% kW| 100 77 57 42 30 21
% Airflow] 40 30 20 10
%kW| 15 13 10 7
Duct System Data:
Supply Duct Data:
DUGEHEAE GaIN ...oeoeeecerererer v risserssrsrssessnssssns s ssmss s easssebss s saee s e e e mesmeesmeenns 9 %
Duct Leakage ......ccvimiimiiimiiininn s s s e st es s ssnssrens s nne srenss e sannne 0 %
Return Duct or Plenum Data:
Retumm AIr VIa .t e s eseescen e e sscees e messmmeenens Ducted Return
Return Fan Data:
Fan Type ..o Forward Curved with Variable Frequency Drive
Fan Perfommance ...........c..ciicrnmnieneiss e sinssans snensssassasssnsanes 2.00 inwg
Overall EffiGIENCY .....covericeerirsriisisiieeteeeseescee s seeesmeessmeeesmeresmmes s mesm e msnenens 48 %
% Airflow| 100 a0 80 70 60 50
% kW| 100 77 60 44 35 25
% Airflow| 40 30 20 10 0
% kW 1 13 9 7
3. Zone Components:
Space Assignments:
Zone 1: Zone 1
4-5W Corridor x1
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Project Name; ShipU. Old Main HVAC Study
Prepared by: Century Engineering

SW Core Input Data

12/08/2011

10:16AM

4-SW Wing 1 x1
4-SW Wing 2 x1
4-SW Wing 3 x1
Zone 2: Zone 2
3-SW Corridor x1
3-SW Wing 1 x1
3-5W Wing 2 x1
3-SWWing 3 x1
Zone 3: Zone 3
2-SW Corridor x1
2-SW Wing 1 x1
2-5W Wing 2 x1
2-SW Wing 3 x1
Zone 4: Zone 4
1-SW Corridor x1
1-SW Wing 1 x1
1-SW Wing 2 x1
1-SW Wing 3 x1

Thermostats and Zone Data:
ZOMNE s iriteiisains s rsa st sre 11 e e rnr e re s aae e e eeRn e RE e nRe L eaE AR ST oREe L bbb bean All
Cooling T-stat: QCC. ..o rr s rm e s e 75.0
Cooling T-stat: UNOCC. ..uviiinieciierericce e see s emaa s s st enaesressansnsonin 85.0
Heating T-stat: OCG. ..o e e 70.0
Heating T-stat: UNOCE. ....coceecereercer e mrsreeresarresmsnne s imse s b s s sme e s 60.0
T-stat Throttling Range ... e 0.10
Diversity FActor ... e s 100
Direct Exhaust AIlow ........cineieeiiieiice e e rn v srese s e sasans 0.0

Thermostat Schedule ..o e e 100% Occ. 24-7
Unoccupied CooliNg iS ... e eneessaesmecenesevsnere Avallable

Supply Terminals Data:
7o
Terminal Type ....cu...
Minimum Airflow

Reheat Coil Source ............. Hot Water
Reheat Coil Schedule

Zone Heating Units:
ZOMNE oevveirrerrsriesarersarersersssnesssnsrnssnseresmsresasnssmnnssaseesaseessasiest nnsrasne srnnaa e snnten All

Zone Unit Heat SOUrce ......occicceecevvecemrsemesseerssrersssesssrsesrecsseessmeenss Hot Water
Zone Heating Unit Schedule .....ooeveevee e JFMAMJJASOND

4. Sizing Data (Computer-Generated):
System Sizing Data:
Cooling Supply Temperature
Supply Fan Airflow ..........cc.oooue .
Ventilation AIrlow ... s ere s v e

Hydronic Sizing Specifications:
Chilled Water DEla-T ... srcrcsn e srsrsses st erss s trem e sees e eemasmnans 12.0
Hot Water Delta-T

Safety Factors:
Cooling SeNSIBIE .....ccoeeeec e e e e 0
Cooling Latent
HEAHNG ..o e s e e

Zone Sizing Data:
Zone Airflow Sizing Method ........c.oocevivciinnes Sum of space airflow rates
Space Airflow Sizing Method .......ccccceeiivrnee. Individual peak space loads

Hourly Analysis Program v4.51
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SW Core Input Data

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Enginsering 10:16AM
Zone Supply Airflow Zone Htg Unit Reheat Coil
{CFM) (MBH) {MBH)
1 3081.8 - 97.2
2 2883.7 - 96.7
3 3657.7 - 116.2
4 29978 - 100.6
5. Equipment Data
No Equipment Data required for this system.
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Air System Sizing Summary for 1st Floor

Project Name: ShiplJ. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Alr System Information
Alr System Name 1st Floor Number of ZONES ........cccce i e esnaane 5
Equipment Class ... CW AHU FIOOr Arga ......covirriirrveiieniimivemes s see s mnanane 16250.0 ft*
AIr SYstom TYPO .ot mer e e VAV Location ........cocoecceiicinnienee Harrishurg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM .......ooveceeecnee Sum of space airflow rates Calculation Months .......ccccveeviceeceeeeceeeee, Jan to Dec
Space CFM .....cccoeeeriens Individual peak space loads Sizing Data ... vveeerrrrr e Calculated
Central Cooling Coll Sizing Data
Total coil load ......... ... 40.2 Tons Load 0ceuUrs at ........ccevceemeiencecesrrrsersssnnesrsnsanens Jul 1600
Total coil 10ad .....ccceeererrerrcrrnrcrre s erareenens 482.6 MBH QADB/WB ............. .. 9141738 °F
Sensible coil load ........ccveiieriiininiec s 4031 MBH Entering DB /WB ..... .. 77.8/62.8 °F
Coil CFM at Jul 1800 ........... ... 14926 CFM Leaving DB /WB ...... .. 525/51.2 °F
Max block CFM at Jul 1600 ... ... 15505 CFM COil ADP ... rrr s snns e rra e e st 49.7 °F
Sum of peak zone CFM ........ ... 15706 CFM Bypass Factor ... ... 0.100
Sensible heat ratio .........cece e 0.835 ReSUING RH ... reree e ee e 45 %
12 1+ PR 404.1 Design supply temMp. ..o ceeee e enes 55.0 °F
BTUADRE2) oiriiisisrmssnniensnssn e e 29.7 Zone T-stat Check ..., . 5of5 OK
Water flow @ 12.0 °F i€ .....cccicivnmiinneinnonnion 80.48 gpm Max zone temperature deviation ...........cccecveieiicnen, 00 °F
Preheat Coil Sizing Data
Max coil 10ad ...oovviienniersi et e 40.2 MBH Load 0CoUrs at ........ccineniiincnnissessensessaeneens Nov 0000
Coil CFM at Nov 0000 ........coceeceesimercrcrereaniannssens 6282 CFM Ent. DB/LVG DB ....ocooeeerrrsrresies s nnns 54.0/60.0 °F
Max coil CFM ........coeniiineennne ... 15505 CFM
Water flow @ 20.0 °F drop ....ccocooceeeee s 4.02 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1600 ........cccoveevvrirerenn. 15505 CFM Fan motor BHP .......cocrvcrverreernee s vsee e svsmessee e vnnen 17.02 BHP
Standard CFM CFM Fan motor kW kW
Actual max CFMMZ ... 0.95 CFM/ft2 Fan stalic .o 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 ........cc.occevevecnneee 15505 CFM Fan motor BHP .........cccoiiveecceeeee v 10.16 BHP
Standard CFM _.....ccooeeereees CFM Fan motor kW kW
Actual max CFM/f? CFMA® Fan static ....oveievnicnniisne e 2.00 inwg
Outdoor Ventilation Alr Data
Design airflow CFM CFM CEM/PEISON ..oooeerceecvieeee e smsrsssrssrsssememseseeessemeseenas 23.91 CFM/person
CRMIEZ .. ireniss e e e s nsm e e CFM/ft2
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Zone Sizing Summary for 1st Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Alr System Information
Air System Name ... ieiveciiiencnen e 1st Floor Number of ZONes ......ccvieinenii e e 5
Equipment Class ... CW AHU Floor Area 16250.0 ft
Air System Type VAV Location .........ceeniicnecencnes Harrisburg, Pennsylvanla
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ......cccceenivnnanene Sum of space airflow rates Calculation Months .......ccoccviiniieecceeens Jan fo Dec
Space CFM .......cccoceuee. Individual peak space loads Sizing Data ..o Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Air Air of| Heating Floor
Sensible Flow| Flow Peak Load Area Zone
Zone Name (MBH) {CFM) (CFM) Load (MBH) (%) CFM/f®
Zone 1 44.6 2137 855 Jul 1600 98.2 4610.0 0.46
Zone 2 825 3901 1560 Jul 1600 105.7 3675.0 1.06
Zone 3 61.6 2098 1199 Aug 1500 81.3 26400 1.14
Zone 4 61.9 2935 1174 Jul 1600 81.5 2440.0 1.20
Zone 5 75.2 3736 1494 Aug 1500 95.8 2885.0 1.29
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coll Htg Htg Mixing
Coll Water Coll Water| Box Fan
Load gpm Load gpm Airflow
Zone Name (MBH)| @ 20.0°F {MBH) @ 20.0 °F {CFM)
Zone 1 1118 1118 0.0 0.00 0
Zone 2 130.7 13.08 0.0 0.00 0
Zone 3 100.6 10.06 0.0 0.00 0
Zone 4 100.3 10.04 0.0 0.00 0
Zone 5 119.8 11.98 0.0 0.00 0
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load (CFM} (MBH) {ft?) CFM/ft
Zone 1
1-Main Corr/Lobby 1 9.1 Jul 1500 427 30.0 2255.0 0.19]
1-Lounge/Corridor 1 14.6 Jul 0900 681 255 905.0 0.75
1-Stair 2 1 3.7] Aug 1900 172 12.2 270.0 0.684
1-W. Toilet/Vest/Stair1 1 11.6 Jul 1700 545 17.3 680.0 0.80
1-E. Toilet/Stair 3 1 6.7 Jul 1400 312 13.3 500.0 062
Zone 2
1-NW Corridor 1 1.6 Jul 1500 75 5.7 335.0 0.22
1-NW Wing 1 1 28.5 Jul 1700 1239 28.3 730.0 1.70
1-NW Wing 2 1 19.7 Jul 0900 920 25.1 715.0 1.29
1-NW Wing 3 1 131 Jul 1500 614 214 665.0 0.92
1-NW Wing 4 1 22.5 Jul 1700 1053 252 1230.0 0.86
Zone 3
1-SW Corridor 1 2.7 Sep 1400 126 6.0 310.0 0.41
1-SW Wing 1 1 23.0 Jul 1700 1076 245 630.0 1.71
1-SW Wing 2 1 18.6] Aug 1400 871 24.8 850.0 1.03
1-8W Wing 3 1 19.7| Sep 1400 924 259 850.0 1.09
Zone 4
1-NE Corridor 1 1.6 Jul 1500 76 5.8 335.0 0.23
1-NE Wing 1 1 18.9 Jul 0900 887 245 630.0 1.41
1-NE Wing 2 1 296 Jul 1700 1388 30.6 865.0 1.60
1-NE Wing 3 1 12.5 Jul 1500 585 206 610.0 0.98
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Zone Sizing Summary for 1st Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load (CFM) {MBH}) {ft?) CFM/f?
Zone §
1-SE Corridor 1 7.3 Sep 1300 343 9.2 350.0 0.98
1-SE Wing 1 1 24.5 Jul 1400 1146 3.3 850.0 1.35
1-SE Wing 2 1 26.7 Jul 1700 1250 28.2 850.0 1.47
1-SE Wing 3 1 21.3] Sep 1400 997 27.1 835.0 1.19
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Air System Design Load Summary for 1st Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLING OADB/WB 91.4°F/73.8°F HEATING OADB/WB 9.0 °F /6.7 °F
Sensible Latent Sensible Latent
ZONE LOADS Details (BTU/hr) {BTU/hr) Details {BTU/hr) (BTU/hr)
Window & Skylight Solar Loads 2716 ft2 123334 - 2716 ft2 - -
Walll Transmission 4855 ft2 22245 - 4955 fi? 74965 -
Roof Transmission 0 ft2 0 - 0 ftz 0 -
Window Transmission 2716 it? 35606 - 2716 fi2 162675 -
Skylight Transmission 0 fi2 0 - 0 ft2 0 -
Door Loads 25212 1009 - 2521 4612 -
Floor Transmission 0 ft? 0 - 0 ft2 0 -
Partitions 0 ftz 0 - 0ft2 0 -
Ceiling 0 ft2 0 - 0 ft2 0 -
Overhead Lighting 14765 W 50373 - 0] 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 15465 W 52765 - 0 0 -
People 52 12629 10568 0 0 0
Infiltration - 23748 36063 - 220340 0
Miscellaneous - 0 0 - 0 0
Safety Factor 0% / 0% 0 0 0% 0 0
>> Total Zone Loads 321709 46630 462592 0
Zone Conditioning - 320302 46630 - 462035 0
Plenum Wall Load 0% 0 - 0 0 -
Pienum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 14826 CFM 23643 - 6282 CFM -4994 -
Ventilation Load 1233 CFM 19566 32862 1233 CFM 81162 0
Supply Fan Load 14926 CFM 30588 - 6282 CFM -6630 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 4] - 0% 0 -
»> Total System Loads 403099 79492 - 531572 0
Central Cooling Cail - 403099 79501 - -40180 0
Preheat Coil - 0 - - 8739 -
Terminal Reheat Coils - 0 - - 562013 -
>> Total Conditioning - 403099 79501 - 531572 0

Key: Positlve values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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Air System Sizing Summary for 2nd Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:20PM|
Air System Information
Air System Name .......cccooveevrrccresrerinnies 2nd Floor Number of ZONES .....ccc.oveevermreer e srar e e eeene s 5
Equipment Class .... Fioor Area 14205.0 ft2
Air Systam TYPe ..., VAV Location ......ccccvevveeeenenenas Harrisburg, Pennsylvania
Sizing Calculation Information
Zonge and Space Sizing Method:
Zone CFM ... Sum of space airflow rates Calculation Months ...........ccccoveeimeeeceeeee. Jan to Dec
Space CFM ....cooveeeeneeee Individual peak space loads Sizing Data ...ccecceeeevmreee et Calculated
Central Cooling Coil Sizing Data
Total coil Ioad ..o e e 404 Tons Load 0CCUrS at ... ceeceeeeerr e e e e Jul 1600
Total coll 10ad ... 484.5 MBH OADB/WB ............ .-91.4/738 °F
Sensible coil load ..., 410.3 MBH Entering DB /WB ..... .. 17.616286 °F
Coil CFM at Jul 1600 ............ ... 15347 CFM Leaving DB /WB ........cccoceevieericcecena. .. 526/51.2 °F
Max block CFM at Jul 1600 ... ... 16145 CFM Coil ADP ......eceemrer e v rns s e e me s 49.8 °F
Sum of peak zone CFM ........ ... 16414 CFM Bypass Factor ... ... 0,100
Sensible heat ratio ............ e 0.847 Resulting RH .......oore e rrmrvrrrere s nse e mrm e 45 %
L 2L TS 351.8 Design supply temp. ..o §5.0 °F
BTU/(hr-ft%) e 341 Zone T-stat Check ....c.oooveeeeeenenes .. 5of5 OK
Water flow @ 12.0 °Fris@ ...ccceroriieee e 80.7¢ gpm Max zone temperature deviation .........cccccceevevvrerrenens 0.0 °F
Preheat Coil Sizing Data
Max coil 108d ....coreeiri i e MBH Load oceurs at .....c...cceeeviceeee e Jan 1300
Coil CFM at Jan 1300 .... CFM Ent. DB/LVg DB .....cccconivmmmmencaimnierameenensannas 54.0/60.0 °F
Max coll CFM .....covimieneemnnmmmenienne CFM
Water flow @ 20.0 °F drop ..o 420 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1600 .......................... 16145 CFM Fan motor BHP ..o iiincnrrnseere s e e e 17.72 BHP
Standard CFM ...........cccccivineiane CFM Fan motor kW kw
Actual max CFM/#i? CFMAt2 Fan static ..ot e 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 ........cccvevmvecvveeenne 16145 CFM Fan motor BHP ..........ocoei e cmvrirenne i . BHP
Standard CFM ............ CFM Fan motor kKW .... . kw
Actual max CFMAt? CFM/t Fan static ... 2.00 inwg
Outdoor Ventllatlon Air Data
Design airflow CFM CFM CFEMIPETSON ..c.vevviicenserriassrssrssnstressseneessessees s meeeeas 23.68 CFM/person
CFM/® .....cooiicicricinens CFM/ft2
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Zone Sizing Summary for 2nd Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Air System Name .........ccemnininnnisnneenninnns 2nd Floor Number of Z0N8Ss ... 5
Equipment Class Floor Area .........ocivemmminecnememnene s esnerresnessennens 14205.0 ft2
Air System Type Location ......... Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM .....ccoviveevcienn, Sum of space airflow rates Calculation Months ..........coooeeeeeervere v Jan to Dec
Space CFM .................c.. Individual peak space loads Sizing Data .....coevierivnenine e Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Air Air of Heating Floor
Sensible Flow Flow Peak Load Area Zone
Zone Name {MBH) (CFM) (CFM) Load {MBH) (ft?) CFMii?
Zone 1 40.8 2003 801 Jul 1600 5.7 3630.0 0.55
Zone 2 74.3 3549 1420 Jul 1600 97.1 2580.0 1.38
Zone 3 73.3 3658 1463 Sep 1500 92.7 2620.0 1.40
Zone 4 68.9 3302 1321 Jul 1600 92.1 23950 1.38
Zone 5 78.8 3903 1561 Aug 1500 102.4 2980.0 1.31
Zone Terminal Sizing Data
Reheat Zone Zone,
Reheat Coil Htg Htg Mixing
Coil Water Coil Water Box Fan
Load gpm Load gpm Airflow
Zone Name (MBH)| @20.0°F (MBH) @20.0 °F {CFM)
Zone 1 108.5 10.86 0.0 0.00 0
Zons 2 119.8 11.99 0.0 0.00 0
Zone 3 116.2 11.62 0.0 0.00 0
Zone 4 113.2 11.33 0.0 0.00 0
Zone 5 127.4 12.75 0.0 0.00 0
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Sensible of| Flow Load Area Space
Space Name Muit. {MBH) Load {CFM) {MBH) {ft2) CFM/ft2
Zone 1
2-Main Corr/Lobby 1 10.9 Jul 1500 510 43.8 2360.0 0.22
2-Stair 2 1 6.2 Sep 1400 292 14.2 270.0 1.08
2-W. Tollet/Stair 1 1 14.2 Jul 1700 665 19.0 500.0 1.33
2-E. Toilet/Stair 3 1 11.4 Jul 0900 536 19.0 500.0 1.07
Zone 2
2-NW Cormidor 1 45 Jul 1500 213 12.1 350.0 0.61
2-NW Wing 1 1 315 Jul 1700 1473 311 685.0 2.15
2-NW Wing 2 1 253 Jul 0900 1185 30.5 800.0 1.32
2-NW Wing 3 1 14.5 Jul 1500 678 23.5 645.0 1.05
Zone 3
2-SW Corridor 1 3.8 Sep 1400 176 335.0 0.53
2-SW Wing 1 1 27.1 Jul 1700 1268 26.7 575.0 2.20
2-SW Wing 2 1 20.8] Aug 1400 975 26.7 845.0 1.15
2-SW Wing 3 1 26.5 Sep 1400 1239 30.3 865.0 1.43
Zone 4
2-NE Corridor 1 4.5 Jul 1500 209 11.8 335.0 0.62
2-NE Wing 1 1 229 Jul 0900 1072 27.6 645.0 1.66
2-NE Wing 2 1 28.2 Jul 1700 1321 286 730.0 1.81
2-NE Wing 3 1 14.9 Jul 1500 699 24.0 685.0 1.02
Zone 5
2-8E Corridor 1 4.1 Sep 1400 194 10.9 430.0 0.45
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Zone Sizing Summary for 2nd Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Cooling Time Alr Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load (CFM) (MBH) {f?) CFM/fit2
2-SE Wing 1 1 29.2 Jul 0900 1367 35.3 900.0 1.52
2-SE Wing 2 1 26.3] Aug 1600 1231 27.9 800.0 1.54
2-SE Wing 3 1 23.7 Sep 1400 1111 28.3 850.0 1.31
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Air System Design Load Summary for 2nd Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLINGOADB/WB 914°F/738°F HEATING OADB/WB 9.0°F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Detalls {(BTUWhr) (BTUihr) Details {BTU/hr) {BTU/hr)
Window & Skylight Solar Loads 3360 fi# 143517 - 3360 ft? - -
Wall Transmission 3937 ft? 17323 - 3037 fi2 59563 -
Roof Transmission 0ft2 0 - 0ft2 0 -
Window Transmigsion 3360 2 44052 - 3360 ft? 201261 -
Skylight Transmission 0 ft2 0 - 0 ft? 0 -
Door Loads 63 ft2 252 - 63 fi2 1153 -
Floor Transmission 0 ft2 0 - 0 ft 0 -
Partitions 0 3 0 - 0 ft? 0 -
Ceiling 0f? 0 - 0 ft2 0 -

Overhead Lighting 12935 W 44130 - 0 0

Task Lighting ow 0 - 0 0 -
Electric Equipment 13688 W 48701 - 0 0 -
People 46 11177 9353 0 0 0
Infiltration - 23497 35862 - 218019 0
Miscellaneous - 0 0 - 0 0
Safety Factor 0%/ 0% 0 0 0% 0 0
>> Total Zone Loads - 330649 45216 - 479996 0
Zone Conditioning - 329285 45216 - 479411 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Pienum Lighting Load 0% 0 - 0 0 -
Return Fan Load 15347 CFM 23869 - 6566 CFM -5224 -
Ventilation Load 1080 CFM 17183 28946 1080 CFM 71134 0
Supply Fan Load 15347 CFM 39966 - 6566 CFM 65944 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
»> Total System Loads - 410302 74162 - 538376 0
Central Cooling Coil - 410302 74168 - -45521 0
Preheat Coil - 0 - - 0 -
Terminal Reheat Coils - 0 - - 583897 -
>> Total Conditioning - 410302 74168 . 538376 0

Key: Positive values are clg loads Positive values are htg loads

Noegative values are htg loads Negative values are cig loads
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Air System Sizing Summary for 3rd Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Air System Name .....ccecvvcemeeennierssersssmnesenens 3rd Floor Number of ZONEs ... 5
Equipment Class .... .... CWAHU Floor Area 142100 fi2
Air System TYPe ..o, VAV Location ........ccociccmieniieninn Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ....cccoivcviiinnee Sum of space airflow rates Calculation Months ..............ccccvvivrvivseesmmsennnes Jan to Dec
Space CFM .....cccoenvvnnee Individual peak space loads Sizing DAta ....coeeeeecereec et Calculated
Central Cooling Coil Sizing Data
Total coil 10ad ... 33.6 Tons Loadoceurs at .......ccccviveinniicccee e Jul 1600
Total coil 10ad ...oovvv e e 402.9 MBH OADB/WB .....ccccermeuenne . 9M.4/738 °F
Sensible coil 10ad ... 333.8 MBH Entering DB /WB ..... w 77.9/629 °F
Coil CFM at Jul 1600 ............ 12331 CFM LeavingDB/WB ...... ... 525151.2 °F
Max block CFM at Jul 1600 ... ... 12839 CFM COll ADP ...t 49.7 °F
Sum of peak zone CFM ........ ... 13077 CFM Bypass Factor ... ... 0.100
Sensible heat ratio ..........ccccoce e nievineneenees 0.829 Resuling RH ...t ecnnsersieenenee 45 %
L 2 T O 423.3 Design supply temMp. ... e e 55.0 °F
BTUARIE) ..o e cnr e e 284 Zone T-stat Check ........cccoviveeeenen. .. 50f§ OK
Water flow @ 12.0 *F 1iS€ ..ccevvvcerrvverrrecrrercernrennns 67.18 gpm Max zone temperature deviation ..........cccceeveceeeeenen, 0.0 °F
Preheat Coil Sizing Data
Max coil 108d .....coiiiiiiieeeeeicee e MBH Load 0CouUrS @t ... ... crvvrnrerm s reen Jan 1300
Coil CFM at Jan 1300 CFM Ent. DB/Lvg DB .cooieecceeecrrriesran e 54.0/60.0 °F
Max coil CFM .........ccouenmee. CFM
Water flow @ 20.0 "F drop .....ccouivniisnecinnncnsenens 3.35 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1600 .........ccccoveceeecennnees 12839 CFM Fan motor BHP ..., 14.09 B8HP
Standard CFM ... CFM Fan motor kW .- 1051 kKW
Actual max CFM/fi2 CFM/ft2 Fan static ..o v eeneeene 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 ...........cccceeecenenrne. 12839 CFM Fan motorBHP ................. et ran et nrs 8.42 BHP
Standard CFM ............ CFM Fan motor KW ... 6.28 kw
Actual max CFMAt? CFM/t2 Fan Static ... e 200 inwg
Outdoor Ventilation Air Data
Design airflow CFM CFM CRM/PEISON ..veververcriiicesceeeen e ceresssnsssesessessemsensenn 23.67 CFM/person
CRMEZ e naniens CFM/it2
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Zone Sizing Summary for 3rd Floor

Project Name: Ship. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Air System Name .........coooroeeeene 3rd Floor NUMDBEr of ZONES ......cecvceieeieeecnems s 5
Equipment Class ... CW AHU Floor Area 142100
Air System TYDE ... VAV Location .....coceeciceiienenee. Harrisburg, Pennsylvania
8izing Calculation information
Zone and Space Sizing Method:
Zone CFM ....ooevvcerveneennens Sum of space airflow rates Calculation Months ........cceeeeeceevececeececeieens Jan to Dec
Space CFM ................... Individual peak space loads Sizing Data .....coce v e Calculated
Zone Sizing Data
Maximum Design] Minlmum] Time| Maximum Zone
Cooling Air Air of Heating Floor
Sensible Flow Flow| Peak Load Area Zone
Zone Name {MBH) (CFM) {CFM) Load {MBH) {ft3) CFMift
Zone 1 38.4 1859 744 Jul 1600 77.7 3705.0 0.50
Zone 2 56.1 2655 1062 Jul 1600 78.3 2495.0 1.06
Zone 3 58.6 2884 1153 Aug 1500 78.2 2655.0 1.09
Zone 4 51.1 2416 967 Jul 1600 72.5 2290.0 1.06
Zone 5 66.3 3262 1305 Aug 1500 88.5 3065.0 1.06
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coll Htg Htg Mixing
Coil Water Coil Water Box Fan
Load apm Load gpm Airflow
Zone Name (MBH)} @ 20.0°F (MBH) @200 °F {CFM)
Zone 1 89.6 8.96 0.0 0.00 0
Zone 2 95.3 9.54 0.0 0.00 Y]
Zone 3 96.7 9.68 0.0 0.00 0
Zone 4 87.9 8.80 0.0 0.00 0
Zone 5 109.4 10.94 0.0 0.00 0
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. (MBH) Load {CFM}) {MBH) {ft2} CFM/ft*
Zone 1
3-Main Com/Lobby 1 137 Jul 1600 643 35.7 2435.0 0.26
3-Stair 2 1 56| Sep 1400 261 12.5 270.0 0.97
3-W. Toilet/Stair 1 1 11.3 Jul 1700 527 14.7 500.0 1.06
3-E. Toilet/Stair 3 1 9.1 Jul 0900 428 14.7 500.0 0.86
Zone 2
3-NwW Comidor 1 2.8 Jul 1500 130 7.5 345.0 0.38
3-NW Wing 1 1 23.7 Jul 1700 1109 26.8 750.0 1.48
3-NW Wing 2 1 18.2 Jul 1400 852 242 750.0 1.14
3-NW Wing 3 1 12.1 Jul 1500 565 19.9 650.0 0.87
Zone 3
3-SW Corridor 1 2.2 Aug 1500 104 6.1 345.0 0.30
3-SW Wing 1 1 18.0 Jul 1700 843 21.4 595.0 1.42
3-SwW Wing 2 1 15.8 Jul 1400 741 21.4 595.0 1.25
3-5W Wing 3 1 25.5] Sep 1400 1196 29.3 1120.0 1.07
Zone 4
3-NE Cormridor 1 1.7 Jul 1500 79 5.6 305.0 0.26
3-NE Wing 1 1 16.8 Jul 1400 787 227 610.0 1.29
3-NE Wing 2 1 211 Jul 1700 088 243 730.0 1.35
3-NE Wing 3 1 12.0 Jul 1500 562 19.8 645.0 0.87
Zone 5
3-SE Corridor 1 2.3] Aug 1500 109 6.5 375.0 0.29
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Zone Sizing Summary for 3rd Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Cooling Time Alr Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load (CFM) (MBH) {ft?) CFM/ft2
3-SE Wing 1 1 23.1 Jul 1400 1082 30.5 920.0 1.18
3-SE Wing 2 1 21.6] Aug 1600 1012 25.8 920.0 1.10
3-5EWing 3 1 22.6] Sep1400 1059 25.7 850.0 1.25
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Air System Design Load Summary for 3rd Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLING OADB/WE 914°F/73.8°F HEATINGOADB/WB 9.0°F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Details (BTU/hr) (BTWhr) Details (BTU/hr) {BTU/hr)
Window & Skylight Solar Loads 2077 f* 92768 - 2077 ft* - -
Wall Transmission 5264 ft2 23080 ~ 5264 2 79625 -
Roof Transmission 0 fi2 0 - 0 f2 0 -
Window Transmission 2077 ft* 27233 - 2077 2 124422 -
Skylight Transmission 0t 0 - 0 f? 0 -
Door Loads 0 f2 0 - O ft2 0 -
Floor Transmission 0 ft2 0 - 0 ft2 0 -
Partitions 0 ft2 0 - 0 fi2 0 -
Ceiling 0ft2 0 - 0f? 0 -
Overhead Lighting 12841 W 44151 - 0 0 -
Task Lighting ow 0 - 0 0 -
Eleciric Equipment 13703 W 46752 - 0 0 -
People 46 11190 9363 0 0 0
Infiltration - 20595 31057 - 191086 0
Miscellaneous - 0 0 - 0 0
Safety Factor 0%/ 0% 0 0 0% 0 0
>> Total Zone Loads . 265769 40420 395133 ]
Zone Conditioning - 264598 40420 - 394660 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 12331 CFM 19468 - 5231 CFM -4164 -
Ventilation Load 1081 CFM 17165 28615 1081 CFM 71171 0
Supply Fan Load 12331 CFM 32585 - 5231 CFM -5538 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 333824 69035 - 456129 0
Central Cooling Coil - 333824 69041 - -33470 0
Preheat Coil - 0 - - 11699 -
Temminal Reheat Coils - 0 - - 477900 -
»> Total Conditioning 333824 69041 . 456129 0

Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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Air System Sizing Summary for 4th Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Ceniury Engineering 01:29PM
Alr System Information
Alr System Name ......cccccevceecicnreccmeeenes 4th Floor Number of ZONES ... e 6
Equipment Class .... .... CGW AHU Floor Area 16000.0 fi2
AIr Systom TYPE ..o VAV Location ......cceeveeveecnnreniciienas Harrisburg, Pennsylvania
Sizing Calculation information
Zone and Space Sizing Method:
Zone CFM ...ccocceveiviceennen Sum of space airflow rates Caleulation Months .......cccccorerveecnseernrereeeens Jan to Dec
Space CFM ................... Individual peak space loads Sizing Data ...vvveiciiiicceee ey Calculated
Central Cooling Coil Sizing Data
Total €oil 1080 ..o 371 Tons Load ocours at .........ccceevccerecieceere e ere e Jul 1600
Total coil load ......cccooeeeeceececec s 4448 MBH OQOADB/WB ... .-H471738 °F
Sensible coil Ioad ........ccocee e 370.3 MBH Entering DB / WE . . 771.9/629 °F
Coil CFM at Jul 1600 ............ ... 13687 CFM Leaving DB /WB ...... .. 525/51.2 °F
Max block CFM at Jul 1600 .., ... 14324 CFM COIl ADP .. r e e e 49.7 °F
Sum of peak zone CFM ........ ... 14540 CFM Bypass Factor ....ccccccvevevvrvnnsnnvennninnseneenenns ... 0,100
Sensible heat ratio ........coccvevrverncnresrere e 0.832 Resulting RH ......ccoe e cem s cvms s sns e a5 %
LG A L= [ e 4316 Design supply temp. ... 55.0 °F
BTUANRE) <. rvn e snssreneeens 278 Zone T-stat Check .......cccccveeeie. .. 6of6 OK
Water flow @ 12.0 °F liSe ....eooooeerceereeceeceeees 74.18 gpm Max zone temperature deviation ........cccccecoceecricvrian 0.0 °F
Preheat Coll Sizing Data
Max €0il 108 ....c.cceeerere e e e MBH Load ocours at ........ccveimmmnsnnienmenionnr e Jan 1300
Coil CFM at Jan 1300 .... CFM Ent. DB/LVG DB ..o cccrcensnenrnenrns 54.0/60.0 °F
Max coil CFM .............ccc..c.... CFM
Water flow @ 20.0 °F drop .....ccevineviinineeveercenen. 3.72 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1600 ............ceeceeemneees 14324 CFM Fan motor BHP ... cvmeercnse e 15.72 BHP
Standard CFM ........coceicceecimrnane CFM Fan motor kw KWW
Agctual max CFM/i? CFMAt2 Fanstatic ... 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 ........cccceecrieecrienes 14324 CFM Fan motor BHP ........cccicmnini s srnennens . BHP
Standard CFM ............ CFM Fan motor KW .... . kw
Actual max CFM/ft CFM/ft2 Fan Staic .......ccenmvnmenms e 200 inwg
Outdoor Ventilation Air Data
Design airflow CFM CFM CFM/DEISON ... s an e 24.34 CFM/person
CFMIE ...ceeeceeeeeeee CFM/ft2
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Zone Sizing Summary for 4th Floor

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Air System Name ... 4th Floor Number of ZONES ........cccccveeiiiicee e &
Equipment Class ... CW AHU FIOOr Ar@a ...cvcericsesciees s e smsn st e 160000 f*
Alr System TYpe ... e VAV Location ......... reererenriana Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ... Sum of space airflow rates Calculation Months ..........ccccrviviiceenesesenes Jan to Dec
Space CFM........cvriunne Individual peak space loads Sizing Data .....ovevveenienisiccicere e Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Coaoling Air Alr of| Heating Floor
Sensible Flow Flow Peak Load Area Zone
Zone Name {MBH) {CFM} (CFM) Load {MBH) () CFMit
Zone 1 43.6 2088 835 Jul 1600 79.1 3340.0 0.63
Zone 2 38.5 1897 759 Jul 1600 53.9 1940.0 (.98
Zone 3 50.9 2450 980 Jul 1600 83.8 3080.0 0.80
Zone 4 35.0 1681 672 Jul 1600 49.5 1715.0 0.98
Zone 5 62.5 3082 1233 Aug 1600 774 2795.0 1.10
Zone 6 68.0 3342 1337 Aug 1500 86.7 3130.0 1.07
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coil Htg Htg Mixing
Coil Water Coil Water Box Fan
Load gpm Load gpm Airflow
Zone Name (MBH)| @ 20.0°F (MBH) @200 °F {CFM)
Zone 1 92.5 9.25 0.0 0.00 0
Zone 2 66.1 6.61 0.0 0.00 0
Zone 3 99.5 9.95 0.0 0.00 0
Zone 4 60.3 6.04 0.0 0.00 0
Zone 5 97.2 9.72 0.0 0.00 0
Zone & 108.1 10.81 0.0 0.00 0
Space Loads and Alrflows
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load {CFM) (MBH) {ft?) CFMAt?
Zone 1
4-Main Corr/Lobby 1 17.5 Jul 1600 821 35.8 2070.0 0.40
4-Stair 2 1 6.0 Sep 1400 279 12.6 270.0 1.03
4-W. Toilet/Stair 1 1 11.6 Jul 1700 545 15.4 500.0 1.09
4-E. Toilet/Stair 3 1 9.5 Jul 1500 442 15.4 500.0 0.88
Zone 2
4-NW Corridor 1 4.6 Jul 1500 214 10.2 440.0 0.49
4-NW Wing 1 1 19.9 Jul 1700 931 229 750.0 1.24
4-NW Wing 2 1 16.1 Jul 1300 752 209 750.0 1.00
Zone 3
4-N Corridor 1 6.2 Jul 1500 292 30.5 970.0 0.30
4-N Wing 1 1 242 Jul 1700 1135 26.6 1065.0 1.08
4-N Wing 2 1 21.9 Jul 1300 1023 26.6 1055.0 0.87
Zone 4
4-NE Corridor 1 4.6 Jul 1500 214 10.2 440.0 0.49
4-NE Wing 1 1 14.6 Jut 1400 682 19.5 630.0 1.08
4-NE Wing 2 1 16.8 Jul 1700 786 19.9 645.0 1.22
Zone 5
4-SW Corridor 1 6.4 Sep1400 300 10.2 440.0 0.68
4-SW Wing 1 1 16.8 Jul 1700 788 19.5 595.0 1.32
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Zone Sizing Summary for 4th Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Oid Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:20PM
Cooling Time Air Heating Floor
Zone Name / Senslble of Flow Load Area Space
Space Name Mult. {MBH) Load (CFM) (MBH) {f) CFM/f®
4-SW Wing 2 1 18.3 Jul 1700 854 21.0 695.0 1.23
4-SW Wing 3 1 24.3| Sep 1400 1140 26.8 1065.0 1.07
Zone &
4-SE Corridor 1 6.4 Sep 1400 300 10.2 440.0 0.68
4-SE Wing 1 1 22.2 Jul 1400 1039 28.3 920.0 1.13
4-SE Wing 2 1 17.8 Jul 1700 834 20.5 665.0 1.25
4-SE Wing 3 1 2501 Sep 1400 1169 27.6 1105.0 1.06
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Air System Design Load Summary for 4th Floor

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/08/2011
Prepared by: Century Engineering 01:29PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLING OADB/WB 91.4°F/738°F HEATING OADB/WB 9.0 °F /6.7 °F
Sensible Latent Sensible Latent
ZONE LOADS Details {BTU/hr} {BTU/hr) Details {BTU/hr) (BTU/hr)
Window & Skylight Solar Loads 1530 ft2 75616 - 1530 ft* - -
Wall Transmission 5717 ft2 25843 - 5717 2 86489 -
Roof Transmission 15730 ft* 41669 - 15730 fi? 42477 -
Window Transmission 1530 2 20063 - 1530 fi2 91665 -
Skylight Transmission 0 ft 0 - 0 ft? 0 -
Door Loads 21 ft2 84 - 21 ft2 384 -
Floor Transmission 0t 0 - 0 ft2 0 -
Partitions 418 ft -1737 - 418 fi2 12540 -
Ceiling 0 ft? 0 - 0 ft2 0 -

Overhead Lighting 14483 W 49410 - 0 0

Task Lighting oW 0 - 0 0 -
Electric Equipment 14895 W 50821 - 0 0 -
People 50 12163 10178 0 0 0
Infiltration - 21218 32203 - 196874 0
Miscelianeous - 0 0 - 0 0
Safety Factor 0%/ 0% 0 0 0% 0 0
»> Total Zone Loads 295150 42381 430429 0
Zone Conditioning - 203689 42381 - 428901 0
Plenum Wall Load 0% 0 - 0 4] -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0f 0 &
Retumn Fan Load 13687 CFM 21449 . 5816 CFM| -4626 -
Ventilation Load 1208 CFM 19200 32191 1208 CFM 79550 0
Supply Fan Load 13687 CFM 35915 - 5816 CFM -8145 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% a -
>> Total System Loads - 370254 74572 - 498679 0
Central Coeoling Coil - 370254 74578 - -37204 0
Preheat Coil - 0 - - 13428 -
Terminal Reheat Coils - 0 - - 522455 -
>> Total Conditioning 370254 74578 . 498679 0

Key: Posltlve values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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Air System Sizing Summary for Chapel

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Alr System Name .........cocooeiiernivecveriernnnes Number of Zones ... e 1
Equipment Class .... Floor Area §555.0 ft2
Air System Type ... Location .......ccevviencensanrenine Harrishurg, Pennsylvanla
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ......cccvvvceveee Sum of space airflow rates Calculation Months ........cccccecvccnvnvnsnienisnnen. Jan to Dec
Space CFM ................... Individual peak space loads SIZING DALA ... e Calculated
Central Cooling Coil Sizing Data
Total €oil 1080 ..o e e s 41.0 Tons Load ocours at ..........ccccicieeineninnicnr s e Jul 1600
Total coil load ..o, 4921 MBH OADB/WB ......ccenen..n ... 9147738 °F
Sensible coil load ........cccoveiirvcinnnininen ... 3686 MBH Entering DB /WB ..... ... 716.8/65.2 °F
Coil CFM at Jul 1800 ......cc.ooeeeervecerecee 16979 CFM Leaving DB /WB ...... ... 56.51554 °F
Max block CFM ......ccerinnns 16079 CFM Lo I 54.2 °F
Sum of peak zone CFM ... ... 16978 CFM Bypass Factor .....cciiiicee e ecvnenressanrsnssssseseneas 0.100
Sensible heat ratio ... .. 0.749 Resulting RH ........cocniininmmii v e ranenins 55 %
L VR 135.5 Design supply temp. ... 550 °F
BTUADER) oo sscsn s ssns s ssest s sssessrans 86.6 Zone T-stat Check ........c..evceerenneee. w 10f1 OK
Water flow @ 12.0 °F [iS8 ..o, 82.07 gpm Max zone temperature deviation ...........coeveeerrevsneens 0.0 °F
Central Heating Coil Sizing Data
Max coil 108d ......ccooeoeeeeeee e MBH Load 0CouUrS @t .......ceevecere e vrrerr e e e Des Hig
Coil CFM at Des Htg .. CFM BTU/(hr-ft2)
Max ¢oil CFM .................... CFM EnRt.DB/Lvg DB ... 63.4/929 °F
Water flow @ 20.0 *F drop .....ccoceerimeciceeccecncas 53.46 gpm
Supply Fan Sizing Data
Actual max CFM ........coocmceceneninenan CFM Fan motor BHP BHP
Standard CFM ............ CFM Fan motor kW ........ KW
Actual max CFM/fi? CFM/f12 Fan static ... 2.00 inwg
Outdoor Ventilation Air Data
Design airflow CFM CFM CRM/PEMSON v s se s semsme e ene 6.05 CFM/person
L0 T T O CFM/ft?
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Project Name; ShipU. Old Main HVAC Study
Prepared by: Century Engineering

Zone Sizing Summary for Chapel

Air Systemn Information

Air System Name .......cooeieceeeeeeee Chapel Number of ZONES .....cvcceiiriiiine e 1
Equipment Class FIOOr AFE ...t 5555.0
Air System Type Location ......cccesemneenianiaiiinns Harrisburg, Pennsylvanla
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ...........coueiineene Sum of space airflow rates Calculation Months Jan to Dec
Space CFM ................. Individual peak space loads Sizing Data .ovceceecieeec e Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Alr| Air of Heating Floor
Sensible Flow Flow/ Peak Load Area Zone
Zone Name (MBH) (CFM) {CFM) Load (MBH) {ft%) CFM/ft?
Zone 1 308.5 16979 16979 Jul 1800 431 .5| 5555.0 3.06
Zone Terminal Sizing Data
No Zone Terminal Sizing Data required for this system.
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. (MBH} Load {CFM) (MBH) (ft2) CFMIft?
Zone 1
2-Chapel Assembly 1 217.2 Jul 1600 10170 2497 3170.0 Wy
2-Chap. Platform/Storage 1 91.2 Jul 1600 6809 181.8 2385.0 2.85
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Air System Design Load Summary for Chapel

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLING OADB/WB 914°F/73.8°F HEATINGOADB/WB 9.0°F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Detalls (BTU/r) {BTU/hr) Details {BTU/hr) {BTU/hr)
Window & Skylight Solar Loads 2354 f* 105308 - 2354 fi2 - -
Wall Transmission 3826 ft2 18847 - 3826 fi? 57879 -
Roof Transmission 2385 fi? 58972 - 2385 ft2 6440 -
Window Transmission 2354 fi2 30865 - 2354 ft2 141014 -
Skylight Transmission 0 ft2 0 - 0 ft? 0 -
Door Loads 0 ft2 0 - 0 fi? 0 -
Floor Transmission 0 ft* 0 - 0 ft2 0 -
Partitions 0fi? 0 - 0 ft2 0 -
Ceiling Oft2 0 - 0ft2 0 -
Overhead Lighting 9721 W 33166 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 578 W 12206 - 0 0 -
People 317 77660 64985 0 0 0
Infiltration - 24378 24581 - 226193 0
Miscellaneous - 1] 0 - 0 0
Safety Factor 0%/ 0% 0 0 0% 0 0
>> Total Zone Loads . 308492 89566 431526 [H
Zone Conditioning - 309679 89566 - 433904 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 16879 CFM 0 - 16979 CFM 0 -
Ventilation Load 1918 CFM 33778 33057 1918 CFM 125619 0
Supply Fan Load 16979 CFM 25174 - 16979 CFM -25174 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
»>» Total System Loads . 368631 123523 - 534349 0
Central Cooling Coil - 368631 123498 - 0 0
Central Heating Coil - 0 - - 534349 -
>> Total Conditioning - 368631 123498 . 534349 0

Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negatlve values are clg loads
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Air System Sizing Summary for N4 Core/Main Corr.

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Ajr System Name ..........ccoccueece N4 Core/Main Corr. Number of ZONES ... s 4
Equipment Class Floor Area 18365.0 ft2
Air System Type Location ......cceviivienieincissnnas Harrlsburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zona CFM ......cccoieiinnnne Sum of space airflow rates Calculation Months ... e Jan to Dec
Space CFM ................... Individual peak space loads SizingData ....cooee e —— Calculated
Central Cooling Coil Sizing Data
Total coil 10ad ..o, 29.1 Tons Load 0CCUrS @t ...occvoceee e vrers e re e Jul 1600
Total coil load ... 3494 MBH OADB/WB ............. .. 91471738 °F
Sensible coil 10ad ... 277.4 MBH Entering DB /WB ..... ... 78.3/63.6 °F
Coil CFM at Jul 1600 ............ ... 10095 CFM Leaving DB /WB ...... ... 525/51.2 °F
Max block CFM at Jul 1600 ... 10537 CFM Coll ADP ... rrreerrrse s serm e seses s eser s sa s aratonae 497 °F
Sum of peak zone CFM ........ ... 10537 CFM Bypass Factor .....cietierece e nvansse e 0.100
Sensible heat ratio ......cc i, 0.794 ReSUltiNg RH ....c ettt verintarens 46 %
Lo T 630.8 Design supply temp. ..o 55.0 °F
BTUARIRZ) <. vrrran e e 19.0 Zone T-stat Check ... .. 4ofd4 QK
Water flow @ 12.0 °F rise -......cococoeeeireeecenee. 58.26 gpm Max zone temperature deviation .............ccceeeceereerieens 0.0 °F
Preheat Coil Sizing Data
Max ¢oil 10ad ......cccovciminn i 28.1 MBH Load ocours at ........ccevmveciicennninnienninnene e Des Hig
Coll CFMat Des HEg ......cccvvieiiimeirsceeem e 4215 CFM Ent. DB/LVG DB ...ccevcermrccrieneecc e rernesones £§3.8/60.0 °F
Max ¢oil CFM ..o, ... 10537 CFM
Water flow @ 20.0 °F drop .....ccoiveiemecerercicesenrenns 281 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1600 ..........ccceeiieeene. 10537 CFM Fan motor BHP ... mvn et se e BHP
Standard CFM .......ccocicineicnane CFM Fan motor kW ... X kW
Actual max CFM/ft CFM/ft2 Fan static ... e 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 CFM Fan motor BHP BHP
Standard CFM ........ccvcneiinrnieane . CFM Fan motor kKW ........ R kW
Actual max CFMI ... CFM/MH= Fan static ..ot e 200 inwg
Outdoor Ventilation Air Data
Design airflow CFM CFM CFM/PEISON ..ovviveeinn s 109.45 CFM/person
CRMHEZ ..o seerssmsnen s srseanens CFM/t?
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Air System Sizing Summary for N4 Core/Main Corr.

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Air System Name ... N4 Core/Main Corr. Number of ZONEeS ........c.cecericremr e e 4
Equipment Class FIOOr ATRE ... s 18365.0 f*
Air System Type Location .......ccceeveeeeiiienncnce Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM .......cccceceeee Sum of space airflow rates Calculation Months ..o Jan to Dec
Space CFM ......ccccncvienn Individual peak space loads Sizing Data ......cooevvvvinimn e Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Air Air of Heating Floor
Sensible Flow Flow Peak Load Area Zone
Zone Name (MBH) {CFM) {CFM) Load (MBH) {fe) CFMA®
Zone 1 94.5 4538 1815 Jul 1600 162.9 6420.0 0.71
Zone 2 38.4 1859 744 Jul 1600 77.7 3705.0 0.50
Zone 3 40.8 2003 801 Jul 1600 05.7 3630.0 0.55
Zone 4 44.6 2137 855 Jul 1600 98.2 4810.0 0.46
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coll Htg Htg Mixing
Coll Water Coil Water Box Fan
Load apm Load gpm Airflow
Zone Name (MBH)| @ 20.0°F (MBH) @ 20.0 °F (CFM)
Zone 1 182.0 19.21 0.0 0.00 0
Zone 2 89.6 8.96 0.0 0.00 0
Zone 3 108.5 10.86 0.0 0.00 0
Zone 4 111.9} 11.19 0.0 0.00 0
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. (MBH) Load (CFM) (MBH) {ft2) CFM/f?
Zone 1
4-Main Corr/Lobby 1 17.5 Jul 1600 821 35.8 2070.0 040
4-N Corridor 1 6.2 Jul 1500 292 30.5 970.0 0.30
4-N Wing 1 1 242 Jul 1700 1135 26.6 1055.0 1.08
4-N Wing 2 1 21.9 Ju! 1300 1023 26.6 1055.0 0.97
4-E. Toilet/Stair 3 1 9.5 Jul 1500 442 15.4 500.0 0.88
4-Stair 2 1 6.0 Sep 1400 279 12.6 270.0 1.03
4-W, Tollet/Stair 1 1 11.6 Jul 1700 545 15.4 500.0 1.09
Zone 2
3-Main Corr/Lobby 1 13.7 Jul 1600 643 35.7 2435.0 0.26
3-E. Toilet/Stair 3 1 9.1 Jul 0900 428 14,7 500.0 0.86
3-Stair 2 1 5.8 Sep 1400 261 12.5 270.0 0.97
3-W. Toilet/Stair 1 1 11.3 Jul 1700 527 14.7 500.0 1.05
Zone 3
2-Main Corr/Lobby 1 10.9 Jul 1500 510 43.6 2360.0 0.22
2-E. Toilet/Stair 3 1 114 Jul 0800 536 19.0 500.0 1.07
2-Stair 2 1 6.2] Sep 1400 292 14.2 270.0 1.08
2-W. Toilet/Stair 1 1 14.2 Jul 1700 665 19.0 500.0 1.33
Zone 4
1-Main Corr/Lobby 1 9.1 Jul 1500 427 30.0 2255.0 0.19
1-Lounge/Cormridor 1 146 Jul 0900 681 25.5 905.0 0.75
1-E. Toilet/Stair 3 1 6.7 Jul 1400 312 13.3 500.0 0.62
1-Stair 2 1 3.7 Aug 1900 172 12.2 270.0 0.64
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Zone Sizing Summary for N4 Core/Main Corr.

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:28PM
Cooling Time Alr Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. (MBH) Load (CFM) {MBH) {f) CFM/f®
1-W. Toilet/Vest/Stair1 1 11.6 Jul 1700 545 17.3 680.0 0.80
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Air System Design Load Summary for N4 Core/Main Corr.

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLINGOADB/WB 91.4°F/T3.8°F HEATING OADB/WB 9.0°F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Details {BTU/hr) (BTU/hr)} Detalls {BTU/hr) {BTU/hr)
Window & Skylight Solar Loads 1374 f* 75271 - 1374 2 - -
Wall Transmission 4025 2 20045 - 4025 f2 60889 -
Roof Transmission 6150 ft2 15996 - 6150 ft2 16607 -
Window Transmission 1374 12 18016 - 1374 12 82309 -
Skylight Transmission 0 ft2 0 - 0 ft2 0 -
Door Loads 147 ft2 589 - 147 ft2 2690 -
Floor Transmission oft 0 - 0ft? 0 -
Partitions 418 f2 -1737 - 418 fi2 12540 -
Caeiling 0ft2 0 - 0 ft2 0 -

Overhead Lighting 14301 W 48791 - 0 0

Task Lighting oW 0 - 0 0 -
Electric Equipment 3165 W 10799 - 0 0 -
People 11 2585 2163 0 0 0
Infiltration - 27954 40455 - 259370 0
Miscellaneous - 0 0 - 0 0
Safety Factor 0%/ 0% 0 0 0% 0 0
>> Total Zone Loads 218309 42618 434406 0
Zone Conditicning - 216632 42618 - 433930 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 10095 CFM 15879 - 4215 CFM| -3339 -
Ventilation Load 1155 CFM 18338 29332 1155 CFM| 76017 0
Supply Fan Load 10095 CFM 26589 - 4215 CFM -4414 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads 277438 71950 - 502194 0
Central Cooling Coil - 277438 71855 - -26921 0
Preheat Coil - 0 - - 28114 -
Terminal Reheat Coils - 0 - - 501001 -
»> Total Conditioning - 277438 71955 - 502194 0

Key: Posltive vaiues are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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Air System Sizing Summary for NE Core

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:29PM
Air System Information
Air System Name .........ccvnieiiciiciecininnnne Number of ZONBS .....cccoeerivencrss e e eeenees 4
Equipment Class .... Floor Area 8840.0 ft?
Air System TYPe ..o, Location ... Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ...coccncinicnennane Sum of space airflow rates Calcutation Months .........ccevmveericeecirceecirerons Jan to Dec
Space CFM ................. Individual peak space loads Sizing Data .......ooeeeeircer e s Calculated
Central Cooling Coil Sizing Data
Total coil 10ad .....cccveecereecerer e e 26.5 Tons Load occurs at ........cceeceeicvenninninneonsrecsee e Jul 1600
Total coif 10ad ..c..ooeeeeee e 317.8 MBH QADB/WB .....ccoivreercvrereercene ... 9141738 °F
Sensible coil load ........... v 270.8 MBH Entering DB fWB ..... .. T1.71625 °F
Coil CFM at Jul 1600 ............ 10068 CFM Leaving DB /WB ...... w. 5251511 °F
Max block CFM at Jul 1600 ... ... 10334 CFM COHADP ...ttt re s 49.7 °F
Sum of peak zone CFM ........ ... 10334 CFM Bypass Factor ..., 0.100
Sensible heat ratio ................cccniininnnnan. 0.852 Resulting RH ... e 4 %
i 2 o P 3338 Design supply temp. ..o e 55.0 °F
BTUANIRZ) .. cnensenananes 35.9 Zone T-stat Check ..........ccoccvenrnnne ... 4of4 OK
Water flow @ 12.0 *F IS8 ..cccoevvveesevesceeccrenianan 52.99 gpm Max zone temperature deviation .........c..ccevveceneennens 0.0 °F
Preheat Coil Sizing Data
Max coil I0ad .....oiiniviiriince e e MBH Load 0cours at .......ccoceece e Nov 0100
Coil CFM at Nov 0100 .... CFM Ent. DB /Lvg DB .....oooveii e eeeeeeecenecnns 54.0/60.0 °F
Max coil CFM ........cccovveeeerree. CFM
Water flow @ 20.0 °F drop ......coeiviicevevrrscencernn, 264 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1800 ........cccoeevicvvrrcanane 10334 CFM Fan motor BHP ......cccecievivee e vne e 11.34 BHP
Standard CFM ...........ccccceeann CFM Fan motor kW kW
Actual max CFM/ft2 CFMAt2 Fan static ......ocvviemviniiniecee e 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 ..........cc.coovecvereerns 10334 CFM Fan motor BHP BHP
Standard CFM .......cococnne CFM Fan motor kW ........ . kw
Actual max CFM/it CFMFt2 Fan static ....coocevceeie e 2.00 inwg
Qutdoor Ventilation Air Data
Design airflow CFM CFM CRM/PEISOM .cooceeverivrmrersissnrseeemeesmeen e essresesnasesnans 19.20 CFM/person
CFMAZ v e CFM/ft2
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Zone Sizing Summary for NE Core

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:20PM
Air System Information
Air System Name Number of ZONES ....cuiiiieerrc e v enrernrene 4
Equipment Class FlOor Area ....c.ocveericveeeenes e Bad0.0 ft?
Air System Type Location .......ccccoeerervcecceene Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zona CFM .....oocvcvernerrnen, Sum of space airflow rates Calculation Months ......c.ccveernineerienmscerrsenrsnens Jan to Dec
Space CFM ................... Individual peak space loads Sizing Data ......coceeeee e Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Air Air of Heating Floor
Sensible Flow Flow Peak Load Area Zone
Zone Name {MBH) (CFM) (CFM) Load (MBH) {ft?) CFM/f
Zone 1 35.0 1681 672 Jul 1600 49.5 1715.0 0.98
Zone 2 51.1 2416 967 Jul 1600 72.5 2290.0 1.0
Zone 3 68.9 3302 1321 Jul 1600 92.1 2395.0 1.38
Zone 4 61.9 2935 1174 Jul 1800 81.5 2440.0 1.20
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coll Htg Htg Mixing
Coll Water Coil Water Box Fan
Load gpm Load apm Airflow
Zone Name (MBH}; @ 20.0°F (MBH) @ 20.0 °F {CFM)
Zone 1 60.3 6.04 0.0 0.00 0
Zone 2 87.9 880 0.0 0.00 0
Zone 3 113.2 11.33 0.0 0.00 0
Zone 4 100.3 10.04 0.0 0.00 0
Space Loads and Alrflows
Cooling Time Air Heating Floor
Zone Name / Sensible of| Flow Load Area Space
Space Name Muit. {MBH) Load {CFM) {MBH) {ft%) CFMif?
Zone 1
4-NE Corridor 1 4.6 Jul 1500 214 10.2 440.0 0.49
4-NE Wing 1 1 14.6 Jul 1400 682 19.5 630.0 1.08
4-NE Wing 2 1 16.8 Jul 1700 786 19.9 645.0 1.22
Zone 2
3-NE Corvidor 1 1.7 Jul 1500 79 56 305.0 0.26
3-NE Wing 1 1 16.8 Jul 1400 787 22,7 610.0 1.29
3-NE Wing 2 1 21.1 Jul 1700 088 24.3 730.0 1.35
3-NE Wing 3 1 12.0 Jul 1500 562 19.8 6845.0 0.87
Zone 3
2-NE Corridor 1 4.5 Jul 1500 209 11.8 335.0 0.62
2-NE Wing 1 1 229 Jul 0900 1072 27.6 645.0 1.66
2-NE Wing 2 1 28.2 Jul 1700 1321 28.6 730.0 1.81
2-NE Wing 3 1 14.9 Jul 1500 609 24.0 685.0 1.02
Zone 4
1-NE Corridor 1 1.6 Jul 1500 78 5.8 335.0 0.23
1-NE Wing 1 1 18.9 Jul 0800 887 245 630.0 1.41
1-NE Wing 2 1 29.6 Jul 1700 1388 30.6 865.0 1.60
1-NE Wing 3 1 12.5 Jul 1500 585 20.6 610.0 0.96
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Air System Design Load Summary for NE Core

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLINGOADB/WB 91.4°F/73.8°F HEATING CADB/WB 9.0°F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Details (BTU/hr) {BTU’hr} Details {BTU/hr) (BTWhr)
Window & Skylight Solar Loads 2012 ft? 84063 - 2012 ft? - -
Wall Transmission 3337 ¥ 13142 - 3337 ft2 50479 -
Roof Transmission 17152 4305 - 1715 fi* 4631 -
Window Transmission 2012 ft2 26383 - 2012 ft 120537 -
Skylight Transmission 02 0 - 0 fi2 0 -
Door Loads 42 fi2 168 - 42 ft2 769 -
Floor Transmission 0 ft2 0 - 0 ft2 0 -
Partitions 0 fi 0 - 0 ft? 0 -
Ceiling 0 ft2 0 - 0f?2 0 -
Overhead Lighting B486 W 28952 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 11138 W 38000 - 0 0 -
People 37 o095 7611 0 0 0
Infiliration - 12843 19876 - 119164 0
Miscellaneous - 0 0 - 0 0
Safety Factor 0% / 0% 0 0 0% 0 0
>> Total Zone Loads - 216952 27487 295579 0
Zone Conditioning - 216098 27487 - 295204 0
Plenum Wall Load 0% 0 - 0 0 -
Plenurn Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 10068 CFM 16217 - 4134 CFM -3275 -
Ventilation Load 716 CFM 11343 19452 716 CFM 47140 o

Supply Fan Load 10068 CFM 27155 - 4134 CFM -4329

Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 270813 46939 - 334739 0
Central Cooling Coil - 270813 46945 - -26404 0
Preheat Coil - 0 - - 156 -
Terminal Reheat Coils - 0 - - 360987 -
»> Total Conditioning - 270813 46945 . 334739 0

Key: Positive values are clg loads Positive values are htg loads

Negative values are hig loads Negatlve values are clg loads
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Air System Sizing Summary for NW Core

Project Name: Shipl). Old Main HVAC Study 12/06/2011
Prepared by: Century Engineefing 01:30PM
Air System Information
Air System Name .......c.ccceeviveninninn s Number of ZONESs ..., 4
Equipment Class .... Floor Area 10690.0 f?
Alr System TYPE oo VAV Location ..........cccvcierrcennnnae Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ......coveriernceinns Sum of space airflow rates Caloulation Months ............c.ccorvrieverccnseieninns Jan to Dec
Space CFM .........coceueee Individual peak space loads Sizing Datal ..ot Calculated
Central Cooling Coil Sizing Data
Total coil [oad ... 311 Tons Load 0CeUrs at ......ccoeoviiimies i e Jul 1600
Total coil [0ad .......cciuiiimniiecren s 3727 MBH OADB/WB ............... .. 91471738 °F
Sensible coil load ..., 315.8 MBH Entering DB /WB ..... . 71.7/626 °F
Coil CFM at Jul 1600 ............ 11714 CFM Leaving DB /WB ...... .. 525/511 °F
Max block CFM at Jul 1600 ... 12002 CFM Coll ADP ...ttt 49.7 °F
Sum of peak zone CFM ........ ... 12002 CFM Bypass Factor ... ... 0,100
Sensgible heat ratio ...........ccco e 0.847 Resulting RH .......covcnicoimirmn s s 45 %
L = T 3441 Design SUPPHY tBMP. ... s vessnens 55.0 °F
BTUKRIE) ..o emrne e 34.9 Zone T-stat Check ........c.oooeeeeeeees .. 4ofd OK
Water flow @ 12.0 *F 0S8 ...coceevvecimeercercveemerereens 62.16 gpm Max zone temperature deviation ........cccecveeeeeeeervnnns 0.0 °F
Preheat Coll Sizing Data
Max coil 10ad .....cvceenisimine e e MBH Load 0CCUrS @t .......coceeiecrrvrerersmreeseessmere e sensnes Nov 0000
Coil CFM at Nov 0000 .... CFM Ent. DB/Lvg DB ....cooeeeeceee e risninssssnnas 54.0/60.0 °F
Max coil CFM ..o e CFM
Water flow @ 20.0 °F drop .....c.occcnninennicnisnirennen, 3.07 gpm
Supply Fan Sizing Data
Actual max CFM at Jul 1600 ..........ccoooeverereene 12002 CFM Fan motor BHP ... 13.17 BHP
Standard CFM ... CFM Fan motor kW : kw
Actual max CFM/ft CFM/it2 Fan static ....ciceeccee e srensseses e e 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Jul 1600 ............cccoeeeeneeee. 12002 CFM Fan motor BHP BHP
Standard CFM ............ CFM Fan motor kW ........ kw
Actual max CFM/ft? CFM/t2 Fan static ..o e e in wg
Outdoor Ventilation Air Data
Design airflow CFM CFM CRM/PEISON .ovveiveriteeeieeeeen e s e essessansnnssenens 18.91 CFM/person
Lo T CFM/ft2
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Air System Sizing Summary for NW Core

Project Name: ShipU. Old Main HYAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
Air System Information
Air System Name .......oooecmiimeenenieciiceeeeeee, Number of ZONEs ............. i e 4
Equipment Class .... FIOOT Ar€a ... s 10690.0 fi*
Alr System TYPe ..o Location .......ccencrsnenisannan Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ..., Sum of space airflow rates Calculation Months ........cccccveivriiiceicceeees Jan to Dec
Space CFM Individual peak space loads Sizing Data ....ccoiemiiceeirees e cerree e Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cocling Alr Alr| of| Heating Floor|
Senslble Flow Flow Peak Load Area Zone
Zone Name (MBH) {CFM)| (CFM) Load {MBH) {ft?) CEM/ft2
Zone 1 39.5 1897 759 Jul 1600 53.9 1840.0 0.98
Zone 2 56.1 2655 1062 Jul 1600 78.3 2485.0 1.06
Zone 3 74.3 3549 1420 Jul 1600 97.1 2580.0 1.38
Zone 4 82.5 3901 1560 Jul 1600 105.7 3675.0 1.06
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coil Htg Htg Mixing
Coll Water Cail Water Box Fan
Load gpm Load gpm Alrflow
Zone Name {(MBH)] @ 20.0°F {MBH) @ 20.0 °F {CFM)
Zone 1 66.1 6.61 0.0 0.00 0
Zone 2 95.3 9,54 0.0 0.00 0
Zone 3 119.8 11.99 0.0 0.00 0
Zone 4 130.7 13.08 0.0 0.00 0
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name [ Sensible of| Flow Load Area Space
Space Name Mulit. {MBH) Load (CFM) {MBH) {ftz) CFMIft2
Zone 1
4-NW Corridor 1 46 Jul 1500 214 10.2 440.0 0.49
4-NW Wing 1 1 19.9 Jul 1700 931 229 750.0 1.24
4-NW Wing 2 1 16.1 Jul 1300 752 20.9 750.0 1.00
Zone 2
3-Nw Corridor 1 2.8 Jul 1500 130 7.5 345.0 0.38
3-NW Wing 1 1 23.7 Jul 1700 1109 26.8 750.0 1.48
3-NW Wing 2 1 18.2 Jul 1400 852 242 750.0 114
3-NW Wing 3 1 12.1 Jul 1500 565 19.9 650.0 0.87
Zone 3
2-NW Corridor 1 4.5 Jul 1500 213 12.1 350.0 0.81
2-NW Wing 1 1 31.5 Jut 1700 1473 31.1 685.0 2.15
2-NW Wing 2 1 253 Jul 0900 1185 305 800.0 1.32
2-NW Wing 3 1 14.5 Jul 1500 678 23.5 645.0 1.05
Zone 4
1-NW Corridor 1 1.6 Jul 1500 75 5.7 335.0 0.22
1-NW Wing 1 1 26.5 Jul 1700 1239 28.3 730.0 1.70
1-NW Wing 2 1 19.7 Jul 0900 920 25.1 715.0 1.29
1-NW Wing 3 1 13.1 Jul 1500 614 214 665.0 0.92
1-NW Wing 4 1 225 Jul 1700 1053 25.2 1230.0 0.86
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Air System Design Load Summary for NW Core

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAGC Study 1210612011
Prepared by: Century Engineering 01:30PM,
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1600 HEATING DATA AT DES HTG

COOLINGOADB/WB 914°F/738°F HEATING OADB/WB 9.0°F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Details {BTU/hr) {BTU/hr) Details {BTU/hr) (BTU/hr)
Window & Skylight Solar Loads 2172 ft2 95644 - 2172 fi2 - -
Wall Transmission 3659 ft2 14136 - 3659 fi? 55351 -
Rocf Transmission 1940 f{2 4858 - 1940 2 5239 -
Window Transmission 2172 12 28480 - 2172 ft2 130120 -
Skylight Transmission 0 ft2 0 - 0 {2 0 -
Door Loads 21 fi? 84 - 21 ft2 384 -
Floor Transmission 0 ft2 0 - 0ft 0 -
Partitions 0 fi? 0 - 0 f? 0 -
Ceiling 02 0 - 0 ft2 0 -
Overhead Lighting 10323 W 35217 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 13830 W 47187 - 0 0 -
People 46 11294 9451 0 0 0
Infiltration - 15517 23906 - 143973 0
Miscellaneous - 0 0 . 0 0
Safety Factor 0%/ 0% 0 0 0% 0 0
»> Total Zone Loads . 252417 33357 - 335067 0
Zone Conditioning - 251413 33357 - 334649 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 11714 CFM 18913 - 4801 CFM -3803 -
Ventitation Load 872 CFM 13808 23579 872 CFM 57402 0
Supply Fan Load 11714 CFM 31669 - 4801 CFM -5028 -
Space Fan Coil Fans - 0 5 - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>» Total System Loads - 315804 56936 - 383220 0
Central Cooling Coil - 315804 56046 - -30664 0
Preheat Coil - 0 - - 2837 -
Teminal Reheat Coils - 0 - - 411047 -
>> Total Conditioning 315804 56946 . 383220 0

Key: Positive values are cig loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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Air System Sizing Summary for SE Core

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
Air System Information
Alr System Name _.......ooieeeree s SE Core Number of ZONes ..., 4
Equipment Class Floor Area 120600 fi2
Ar SYStem TYPE ..o rrsresre s enrsreasseres VAV Location .......cocoieiciiciveniien Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ..o Sum of space airflow rates Calculation Months ..., Jan to Dec
Space CFM ......cccceeeane Individual peak space loads Sizing Data ....cceoeee e Calculated
Central Cooling Coil Sizing Data
Total coil load ........cccov i 35.2 Tons Load 0ceurs at ........ccceenmmininiinnnncee e e e Aug 1500
Total coil 10ad ....ccvveiirsieiiini v e 4222 MBH OADB/WB ...ccoomeverreneannns .- 92.0/74.0 °F
Sensible coil [0ad ... 358.4 MBH Entering DB /WB ..... .. T1.T1626 °F
Coil CFM at Aug 1500 .............. ... 13389 CFM Leaving DB /WB ..o 526/51.3 °F
Max block CFM at Aug 1500 .... ... 14243 CFM COlLADP ... ey sr s s 498 °F
Sum of peak zone CFM .......coeciiiemicceeciccence 14243 CFM Bypass Factor ........cccccoeevieseereierrrnnninennns ... 0100
Sensible heat ratio ..., 0.849 Resuling RH ... s e 45 %
i I o T OO O S 342.8 Design supply temp. ............ccovivne e 55.0 °F
BTUKNPRZ} oo e e et 35.0 Zone T-stat Check ........cccocvrerecenc. .. 4of4 OK
Water flow @ 12.0 °F IS8 ...c.ccvvevecemvecerevenrennnne 70.40 gpm Max zone temperature deviation .........cccceveeeereeeenne, 0.0 °F
Preheat Coil Sizing Data
Max ¢oil I0ad ..ot MBH Load 0courS at ..o e Jan 1300
Coil CFM at Jan 1300 .... CFM Ent. DB/Lvg DB ..oooriceceeeeceeee e rrerevaneens 54.0/60.0 °F
Max coill CFM ... CFM
Water flow @ 20.0 °F drop ....ccceoiviccnmrcrcrceecennnnns 3.64 gpm
Supply Fan Sizing Data
Actual max CFM at Aug 1500 .....ccooceecrreeescnenns 14243 CFM Fan motor BHP ...t 15.63 BHP
Standard CFM . CFM Fan motor kW .- 11.66 kW
Actual max CFM/f2 CFM/ft2 Fan Static ... e venn e ese s eses e seeceaas 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Aug 1500 ..., 14243 CFM Fan motor BHP BHP
Standard CFM ............ CFM Fan motor kW ........ . kW
Actual max CFM/fi CFM/ft2 Fan static ..ooeeeeeeee e 2.00 inwg
Outdoor Ventilation Air Data
Design airflow CFM CFM Lo 1 T T o O 18.83 CFM/person
Lod CFM/t2
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Air System Sizing Summary for SE Core

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
Air System Information
Alr System Name ........ccoeicvnicnnnisrvinnsnnncnnns NUmMber of ZONES ... 4
Equipment Class .... FIOOT ATBA ccvverveicii e e e e e cnssrene e vrame s 120600 fi?
Alr System TYPE ..o Location ..., Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM .......ccccoereennen Sum of space airflow rates Calculation Months .........ccccecervcrvneriinceie s Jan te Dec
Space CFM ................... Individual peak space loads Sizing Data ... s Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Air Alr of Heating Floor
Sensible Flow Flow Peak Load Area Zone
Zone Name {MBH) {CFM) (CFM) Load {MBH) {ft2) CFM/t2
Zone 1 68.0 3342 1337 Aug 1500 86.7 3130.0 1.07
Zone 2 66.3 3262 1305 Aug 1500 88.5 3065.0 1.06
Zone 3 78.8 3903 1561 Aug 1500 102.4 2980.0 1.31
Zone 4 75.2 3736 1494 Aug 1500 95.8 2885.0 1.29
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coil Htg Htg Mixing
Coil Water Coll Water Box Fan
Load gapm Load gpm Airflow
Zone Name {MBH)| @ 20.0°F (MBH) @ 20.0 °F (CFM)
Zone 1 108.1 10.81 0.0 0.00 0
Zone 2 109.4 10.94 0.0 0.00 0
Zone 3 127.4 12.75 0.0 0.00 0
Zone 4 119.8 11.98 0.0 0.00 0
Space Loads and Alrflows
Cooling Time Air Heating Floor|
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load {CFM) (MBH) {ft*) CFM/ft2
Zone 1
4-3E Corridor 1 64| Sep 1400 300 10.2 440.0 0.68
4-5E Wing 1 1 222 Jul 1400 1039 283 920.0 1.13
4-SE Wing 2 1 17.8 Jul 1700 834 20.5 665.0 1.25
4-SE Wing 3 1 25.0 Sep 1400 1169 276 $105.0 1.06
Zone 2
3-SE Corridor 1 23| Aug 1500 100 6.5 375.0 0.20
3-SE Wing 1 1 23.1 Jul 1400 1082 305 920.0 1.18
3-SE Wing 2 1 21.6] Aug 1600 1012 25.8 920.0 1.10
3-SE Wing 3 1 226 Sep 1400 1058 25.7 850.0 1.25
Zone 3
2-SE Corridor 1 4.1 Sep 1400 194 10.8 430.0 0.45
2-SE Wing 1 1 29.2 Jul 0800 1367 35.3 900.0 1.52
2-SE Wing 2 1 26.3] Aug 1600 1231 27.9 800.0 1.54
2-SE Wing 3 1 23.7| Sep 1400 1111 28.3 850.0 1.31
Zone 4
1-SE Corridor 1 7.3| Sep1300 343 9.2 350.0 0.98
1-SE Wing 1 1 24.5 Jul 1400 1146 31.3 850.0 1.35
1-SE Wing 2 1 26.7 Jul 1700 1250 28.2 850.0 1.47
1-SE Wing 3 1 21.3] Sep 1400 997 271 835.0 1.19
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Prepared by: Century Engineering

Project Name: ShipU. Old Main HVAC Study

Air System Design Load Summary for SE Core

Hourly Analysis Program v4.51

DESIGN COOLING DESIGN HEATING
COOLING DATA AT Aug 1500 HEATING DATA AT DES HTG

COOLINGOADB/WB 920°F/74.0°F HEATING OADB/WE 9.0 °F/6.7°F
Sensible Latent Sensible Latent
ZONE LOADS Detalls (BTU/hr} (BTU/hr) Details {BTU/hr) {BTU/hr)
Window & Skylight Solar Loads 2224 12 104686 - 2224 ft2 - -
Wall Transmission 4597 ft2 21372 - 4597 fi2 69549 -
Roof Transmission 3130 fi2 8325 - 3130 2 8452 -
Window Transmission 2224 ft2 29623 - 2224 f2 133199 -
Skylight Transmission 0 ft2 0 - 0 fi? 0 -
Door Loads 63 ft? 256 - 63 fi2 1153 -
Floor Transmission 0 ft? 1] - 0 ft2 0 -
Partitions 0 ft? 0 - 0 i 0 -
Ceiling 0 ft2 0 - 0ft2 0 -

Overhead Lighting 11661 W 39784 - 0 0

Task Lighting ow 0 - 0 0 -
Electric Equipment 15698 W 53559 - 0 0 -
People 62 12819 10727 0 0 0
Infiltration - 17951 26602 - 161031 0
Miscallaneous - 0 0 - 0 0
Safety Factor 0% /0% (] 0 0% 0 0
>> Total Zone Loads - 288375 37329 - 373384 0
Zone Conditioning - 287291 37329 - 372019 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 13389 CFM 20481 - 5697 CFM -4514 -
Ventilation Load 985 CFM 16287 26509 985 CFM 64863 4]
Supply Fan Load 13389 CFM 34204 - 5697 CFM -5967 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
»> Total System Loads . 358352 63837 - 427301 0
Central Cooling Coil - 358353 638438 - -36392 0
Preheat Coil - 0 - - 107 -
Terminal Reheat Coils - 0 - - 463586 -
>> Total Condlitioning - 358353 63848 - 427301 0

Key: Pasitive values are clg loads Positive values are htg loads

Negative values are hig loads Negative values are clg loads
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

Air System Sizing Summary for Staff Office Bldg.

Air System Information
Air System Name ........cocemnsisnennnes Staff Office Bldg.
Equipment Class
Air System Type

Sizing Calculation Information
Zone and Space Sizing Method:

Zone CFM ........ccovcevmeene Sum of space airflow rates
Space CFM .......ccvvervene Individual peak space loads

Central Cooling Coll Sizing Data

Total coil load .......cocviiicciri e 59
Total coil load ......

Sensible coil load ........ .. 60.6

Coil CFM at Jul 1500 ..o ineneianens 2594

Max block CFM ... e 2594

Sum of peak zone CFM ............ccccivvirinennnnenneni 2594

Sensible heatratio ............ccceecieeeeeeeeeeeeeeeeee, 0.856

L 1 L T PP 346.7

BTUREE) oeeeveceecvosesescrmeesssemsssssssssssssessssssssesas 34.6

Water flow @ 12.0 °F MS€ .....cccevvemnremncrrinreerionens 11.80
Central Heating Coil Sizing Data

Max coil 10ad ... 77.0

Coil CFM at Des Hig ...

Max coil CFM ............cc.cccco..c.

Water flow @ 20.0 °F drop ........cceisnvenncinsineinnn 7.
Supply Fan Sizing Data

Actual max CFM ..o

Standard CFM ............

Actual max CFM/t2

Outdoor Ventilation Air Data
Design airflow CFM
CFMIRZ ...t eeee st seaesassassassesnesesnns sesanen

Hourly Analysis Program v4.51

Number of ZONES ............ oot e 1
Floor Area 2045.0 ft*
Location ..., Harrisburg, Pennsylvania
Calculation Months ........c.ccecreeecrvvresniesnienine Jan to De¢
Sizing Data .......ccoooe e e Calculated
Tons Load 0CCUrS @t ... v e crree e e Jul 1500
MBH OADB/WB ... rrine s nes e 92.0/74.0 °F
MBH Entering DB /WB .....cooocieecrrcee e 76.1162.7 °F
CFM Leaving DB /WB ......ccv oo crevrcere e 54.2/53.0 °F
CFM Coil ADP ...ovve i sternetimneni s msn e esn s snnrnras 518 °F
CFM Bypass Factor ... .. 0.100
Resuling RH ..ot 47 %

Design supply temp. ... vcireeienicrien e 55.0 °F

Zone T-stat Check .......cevvevinreeenne « 1of1 0K
gpm Max zone temperature deviation ..........cccevivveeremeecene. 0.0 °F
MBH Load ocoUrs at .........cccooceriivir e

BTUAhr-ft?) ............

Ent. DB /Lvg DB °F
gpm
CFM Fan motor BHP .......c.coeciiiiniiiceencceeec ey 1.51 BHP
CFM Fan motor kW . kwv
CFiM/fi2 Fan static ... e 2,00 inwg
CFM CFM/PEISON ... ceree e resnesn e eas 17.00 CFM/person
CFMAt2
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Project Name: ShipU. Old Main HVAC Study
Prepared by: Century Engineering

Air System Sizing Summary for Staff Office Bldg.

Air System Information
Air System Name
Equipment Class
Air System Type

Sizing Calculation Information
Zone and Space Sizing Method:

Number of zones

Floor Area
Location

2045.0 fr°
Harrisburg, Pennsylvania

Zone CFM .......coveeeeennne Sum of space alrflow rates Calculation Months .......ccccoccovveninnicneeeciicecns Jan to Dec
Space CFM ................... Individual peak space loads SiZiNG DAt ....corvrernrerierenrere e resee s rserrseerenn, Calculated
Zone Sizing Data
Maximum Design Minimum Tima| Maximum Zone
Cooling Air Alr of Heating Floor
Sensible Flow Flow Peak Load Area Zone
Zone Name {MBH) {CFM) {CFM) Load {MBH) () CFMIift:
Zone 1 53.1| 2594 2594 Jul 1500{ 69.3 2045.0 1.27
Zone Terminal Sizing Data
No Zone Terminal Sizing Data required for this system.
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Sensible of Flow Load Area Space
Space Name Mult. {MBH) Load (CFM) (MBH) (ft2)i CFM/ft?
|1Zone 1
Inst. Research Bldg. 1 53.1 Jul 1500 2594 69.3 2045.0 1.27
B-177
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Air System Design Load Summary for Staff Office Bldg.

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG

COOLING OADB/WB 92.0°F/74.0 °F HEATING OADB/WB 9.0°F/6.7°F
Senslble Latent Sensible Latent
ZONE LOADS Details (BTU/hr) {BTU/hr) Detalls (BTUW/hr) (BTW/hr)
Window & Skylight Solar Loads 350 ft2 14456 - 350 fi - -
Wall Transmission 1076 ft* 4709 - 1076 ft* 16277 -
Roof Transmission 2040 ft* 6223 - 2040 ft2 5509 -
Window Transmission 350 3 4663 - 350 fi2 20968 -
Skylight Transmission 0 0 - 0 ft* 0 -
Door Loads 84 ft 342 - 84 1t 1537 -
Floor Transmission 0 fi? 0 - 0 fi2 0 -
Partitions 0 ft2 0 - 0 ft2 0 -
Ceiling O ft2 0 - 0 ft2 0 -
Overhead Lighting 2045 W 6977 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 3068 W 10466 - 0 0 -
People 10 2505 2096 0 0 0
Infiliration - 2785 3795 - 24981 0
Miscellaneous - 0 a - 0 0
Safety Factor 0% /0% 0 0 0% 0 0
»> Total Zone Loads - 53125 5891 89272 0
Zone Conditioning - 53684 5891 - 69553 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Retum Fan Load 2594 CFM 0 - 2594 CFM 0 -
Ventilatior: Load 174 CFM 3164 4300 174 CFM 11306 0
Supply Fan Load 2594 CFM 3846 - 2594 CFM -3848 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0] -
>> Total System Loads - 60595 10191 7712 o
Central Cooling Coil - 60585 10196 - 0 0
Central Heating Coil - 0 - - 77012 -
»>> Total Conditioning - 60595 10196 77012 ]

Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negatlve values are clg loads
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Air System Sizing Summary for SW Core

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
Air System Information
Air System Name ........ccccovencnennnnisnonn, SW Core Number of ZONGS .......cccococe e 4
Equipment Class .... . Floor Area 10710.0 f*
Air System Type ... e VAV Location ......ccccceeecereceeeennnn, Harrisburg, Pennsylvania
Slzing Calculation Information
Zone and Space Sizing Method:
Zone CFM .....cccicveeeees Sum of space airflow rates Calculation Months ......ccccccceceeericrnnvivanens. Jan to Dec
Space CFM ................... Individual peak space loads Sizing Data ..o Calculated
Central Cooling Coil Sizing Data
Total coll 10ad ...oeoee e 31.2 Tons Load 0cCuUrs at .......coeeeveeeresiinsec e Aug 1500
Total coil 10ad ..o iceeer e 3743 MBH OADB/WB ....cccrrmrvmrcrrirannaes ... 92.0/74.0 °F
Sensible coil load . SO o 317.7 MBH Entering DB /WB ..... ... T1.7/626 °F
Coil CFM at Aug 1500 .................. ... 11884 CFM Leaving DB /WB ...... ... 52.61/51.2 °F
Max block CFM at Aug 1500 .................. . 12603 CFM COll ADP ..ot e n s 49.8 °F
Sum of peak zone CFM ............ccevcu.e. ... 12621 CFM Bypass Faclor ........ccveincneiccr e vrvnneseesne s 0.100
Sensible heat ratio ............ ... 0.849 Resulting RH ... mre s 45 %
L 1 o TSR 343.3 Design supply temp. ..o rerceseenerr e 55.0 °F
BTUAOr-f2) e .... 35.0 Zone T-stat Check .....ocecerrvveeeenens ... 40f4 OK
Water flow @ 12.0 °F HS€ ..ccocevceeceee vt 62.42 gpm Max zone temperature deviation .........cccceeieveieennnes 0.0 °F
Preheat Coll Sizing Data
MaX COIl [0A .....cooeree e e et MBH Load oceurs at ........cceveeeece e ienren e eneees Feb 1300
Coil CFM at Feb 1300 CFM Ent. DB/Lvg DB ...coooveiviiiriceeeeecceeecnresrrrneas 54.0/60.0 °F
Max coil CFM .................... CFM
Water flow @ 20.0 *F drop ....ccco e 3.23 gpm
Supply Fan Sizing Data
Actual max CFM at Aug 1800 ..o 12603 CFM Fan motor BHP ... 13.83 BHP
Standard CFM . CFM Fan motor kW .. 10.32 kW
Actual max CFM;’I’tz CFM/ft2 Fan static ......coeieiee e 3.00 inwg
Return Fan Sizing Data
Actual max CFM at Aug 1500 CFM Fan motor BHP .................... et ——————— 8.26 BHP
Standard CFM ....ccovenicevceiieeeee CFM Fan motor kW ......coveenci v teenenncnns e 6.16 kw
Actual max CEM/M? ... s CFM/ft? Fan static ..o 2.00 inwg
Outdoor Ventilation Air Data
Design airflow CFM CFM CRM/PEISON ..veerceccsirsierreiee e eeereses s snsa e ssnes 18.85 CFM/person
CFMAT ... s e CFM/ft2
B-180
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Zone Sizing Summary for SW Core

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
Air System Information
Air System Name ...c.ocvieeceneneeceeeeecreinns SW Core Number of ZONES ..o e 4
Equipment Class FIOOT AT ..o rrsirc s 107100 f?
Air System Type Location ............ Harrisburg, Pennsylvania
Sizing Calculation Information
Zone and Space Sizing Method:
Zone CFM ..........coecieinnn Sum of space airflow rates Calculation Months ........oovevieeeeceeieceeeeecrns Jan to Dec
Space CFM ........cc.cec. Individual peak space loads Sizing Data ..o Calculated
Zone Sizing Data
Maximum Design| Minimum Time| Maximum Zone
Cooling Air Alr of Heating Floor
Senslble Flow Flow Peak Load Area Zone
Zone Name (MBH) (CFM) {CFM) Load (MBH) () CFM/f?
Zone 1 62.5 3082 1233 Aug 1600 77.4 2795.0 1.10
Zone 2 58.6 2884 1153 Aug 1500 78.2 2655.0 1.09
Zone 3 73.3 3658 1463 Sep 1500 02.7 2620.0 1.40
Zone 4 61.6 2098 1199 Aug 1500 81.3 2640.0 1.14
Zone Terminal Sizing Data
Reheat Zone Zone
Reheat Coil Htg Htg Mixing
Coll Water Coil Water Box Fan
Load gpm Load gpm Airflow
Zone Name (MBH)| @20.0°F (MBH} @ 20.0 °F (CFM)|
Zone 1 97.2 9.72 0.0 0.00 0
Zone 2 96.7 0.68 0.0 0.00 0
Zone 3 116.2 11.62 0.0 0.00 0
Zone 4 100.6 10.06 0.0 0.00 0
Space Loads and Airflows
Cooling Time Air Heating Floor
Zone Name / Senslible of Flow Load Area Space
Space Name Muit. (MBH) Load (CFM) {MBH) () CFM/f?
Zone 1
4-SW Corridor 1 64| Sep 1400 300 10.2 440.0 0.68
4-SW Wing 1 1 16.8 Jul 1700 788 19.5 595.0 1.32
4-SW Wing 2 1 18.3 Jul 1700 854 21.0 695.0 1.23
4-SW Wing 3 1 24.3] Sep 1400 1140 26.8 1065.0 1.07
Zone 2
3-SW Corridor 1 22| Aug 1500 104 345.0 0.30
3-SW Wing 1 1 18.0 Jul 1700 843 21.4 595.0 1.42
3-SW Wing 2 1 15.8 Jui 1400 741 21.4 5985.0 1.25
3-SW Wing 3 1 25.5] Sep 1400 1196 293 1120.0 1.07
Zone 3
2-SW Comidor 1 3.8 Sep 1400 176 335.0 0.53
2-SW Wing 1 1 271 Jul 1700 1268 26.7 575.0 2.20
2-SW Wing 2 1 20.8] Aug 1400 975 26.7 845.0 1.15
2-SW Wing 3 1 26.5] Sep 1400 1239 30.3 865.0 1.43
Zone 4
1-SW Corridor 1 2.7 Sep 1400 126 6.0 310.0 0.41
1-SW Wing 1 1 23.0 Jul 1700 1076 24.5 630.0 1.71
1-SW Wing 2 1 18.6| Aug 1400 871 248 850.0 1.03
1-SW Wing 3 1 19.7{ Sep 1400 924 25.9 850.0 1.09
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Air System Design Load Summary for SW Core

Hourly Analysis Program v4.51

Project Name: ShipU. Old Main HVAC Study 12/06/2011
Prepared by: Century Engineering 01:30PM
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Aug 1500 HEATING DATA AT DES HTG

COOLINGOADB/WB 92.0°F/74.0°F HEATING OADB/WB 9.0 °F/6.7 °F
Sensible Latent Sensible Latent
ZONE LOADS Details (BTU/hr) {BTU/hr) Details {BTU/hr) {BTU/hr)
Window & Skylight Solar Loads 1901 fi2 92904 - 1901 2 - -
Wall Transmission 4255 fi? 18905 - 4255 ft2 64373 -
Roof Transmission 2795 ft? 8097 - 2795 fi* 7547 -
Window Transmission 1901 ft2 26322 - 1901 f# 113859 -
Skylight Transmission 0ft2 0 - 0 ft2 0 -
Door Loads 63 ft% 256 - 63 ft? 1153 -
Floor Transmission 0 ft? 0 - 0 ft2 0 -
Partitions 0fi2 Q - 0 fi2 0 -
Ceiling 0 fiz 0 - 0 fi2 0 -
Overhead Lighting 10353 W 35319 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 13920 W 47494 - 0 0 -
People 46 11367 9512 0 0 0
Infiltration - 18917 23592 - 142782 0
Miscellaneous - 0 0 - 0 0
Safety Factor 0% / 0% 0 0 0% 0 0
»>> Total Zone Loads . 255581 33104 320714 0
Zone Conditicning - 254565 33104 - 329304 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 11864 CFM 18187 - 5048 CFM -4001 -
Ventilation Load 875 CFM 14455 23536 875 CFM 57580 4]

Supply Fan Load 11864 CFM 30452 - 5048 CFM -5292

Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
»> Total System Loads - 317659 56640 - 3775M 0
Central Cooling Coil - 3176590 56656 - -32251 0
Preheat Coil - 0 - - 108 -
Terminal Reheat Coils - 0 - - 409645 -
»> Total Conditioning 317659 56656 . 377591 0

Key: Positive values are clg loads Positive values are htg [oads

Negative values are htg loads Negative values are clg loads

B-183
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Technical Data Sheet for AHU-40 Ton

QUOTE ID KY8BMGV(XX.000) REP. OFFICE TriState HVAC-York
JOB NAME Shippensburg Old Main SALESPERSON SW
MODEL NUMBER CAHO30GDAC ENGINEER
UNIT TAGGING AHU-40 Ton VERSION 9.43
Unit configuration Inline horizontal
Drive (handing) location | Right
SUPPLY RETURN / EXHAUST
Air volume 13000 14000 8 c¢fm
Altitude 0 0 ft
Turning loss 0.00 0.00 in WC.
External static 1.50 1.00 in WC.
Total static 3.00 1.08 in WC.
External H x W 60 x 98 60 x 98 (Not including base rails) ins
CASING DETAILS
Quter panel Standard G90 galv steel (Unpainted)
Liner Galvanized steel {Unless noted per section)
Insulation R-13 Injected Foam (Unless noted per section)
Frame 2 ins
Base 6" formed channel
Sound baffles None (Unless noted per section)
Tread Plate floor liner | None (unless noted per section)
Shrink wrapping No
11 RETURN/EXHAUST FAN SECTION(56 ins) |SECTION 1]
Air volume 14000 cfm Motor power 10.0 HP
External static pressure 1.00 ins WC Motor type ODP
Total static pressure 1.08 ins WC Frame size 215 T frame
Cabinet static pressure 0 ins WC  Electrical supply 460/60/3
Type Centrifugal DWDI Motor efficiency Premium
Blade type/Class Forward Curved /2 Motor speed 1750 rpm
Quantity of Fans 1 Block-off Plate No
Fan wheel diameter 22.25 ins Motor pole 4
Brake horsepower 8.47 HP Full load current 12.8 A
Operating/Max speed 580/ 1030 rpm Lock rotor current 106 A
Orientation Top horizontal Motor supplier Generic
Air modulation None Actual drive service fac. 1.42
Drip pan None Bearing type Standard - L50 (200K)
Drip pan side - Outlet velocity 2222 ft/m
Wheel guard None Inlet screen None
Belt guard None Outlet screen None
Inspection port None Motor location To Side of Fan
Material type N/A Number of blades N/A
| DRIVES * |
Fan sheave 2B5V136 Motor sheave 2BK50H
Number of belts 2 Belt BX70
* McQuay reserves the right to provide a different but equivalent drive package.
[ ANTI-VIBRATION MOUNTS / SPRINGS |
Type ‘ Spring
Seismic restraint None
[DOOR DATA |
Door location Drive side Window size None
Door width 16 ins Light None



{1 RETURN/EXHAUST FAN SECTION(56 ins) | SECTION 1|
Door opening Outward
IVFD / STARTER / DISCONNECT DATA |
Selection type VFD - NEMA 1 Vendor ABB
Auxiliary Control Combination Disconnect and Voltage 460
Bypass
Disconnect Type Fused
Mounting Door Side HxWxD 19.09x 7.42 x 9.89 ins
Enclosure NEMA 1 Coil Voltage N/A
Line Reactor None Hand Off Auto Switch  None
120V Ctrl Transformer  Provided
VFD Quantity 1
|2 ECONOMIZER(64 ins) |SECTION 1& 2|
Drip pan None Drip side
Floor grating No
QUTSIDE AIR | RETURN AIR [ EXHAUST AIR | |
Length x Width 28.00 x 94.00 28.00 x 94.00 28.00 x 94.00 ins
Location Top Internal Top
Dampers UltraSeal Low Leak UliraSeal Low Leak UltraSeal Low Leak
Actuation - - -
Hoods
Rated ¢fm 13000 14000 14000 cfm
Air pressure drop  0.07 0.08 0.08 in WC
Quantity 1 1
|DOOR DATA |
Door location Drive side Window size None
Door width 28 ins Light None
Door opening Outward
|3 PANEL FILTER(12 ins) |SECTION 2}
Type Pleated Clean air press. drop 0.30 ins WC
Efficiency MERYV 8 Mean air press. drop  0.65 ins WC
Face velocity 397 fpm Dirty air press. drop 1.00 ins WC
Face area 32.7 ft2 Access Side
Air volume 13000 cfm
{BANK ARRANGEMENT |
No. of Filters Size HxWxD
8.0 20x24x2 Ins
4.0 12x24x2
|DOOR DATA
Door location Drive side Window size None
Door width 8 ins Light None
Door opening Qutward
| SPECIAL |
Intersept Antimicrobial treatment
Tread Plate floor liner  None
Liner (As casing details)
Insulation (As casing details)
Sound baffles None
Special static pressure - ins WC Filter Gauge None



C-5

[4 HOT WATER COIL(24 ins) |SECTION 2]
Coil model 5WH0902B Number of coils 2
Capacity 743531 Btu/h  Number of rows 2
Fins per inch 9
Air volume 13000 cfm
Entering db 40.0 F Entering water 160.0 F
Leaving db 92.3 F Leaving water 139.1 F
Finned height x length 24 x 82 ins Water flow rate 71.10 gpm
Face area 27.33 ft2 Water pressure drop 6.80 ftHD
Face velocity 476 ft/m Water velocity 4.70 ft/s
Coil air pressuredrop  0.16 ins WC
Fluid volume 9.0 gal
Fluid weight 76.00 b
Connection type Threaded Fin material Aluminum {.0075)
Connection Qty x size 2 x 2.50 ins Tube material Copper (.020)
Connection location Drive side Header material Copper
Connection material Carbon steel Case material Galvanized track
Glycol type (%) - {0 %) Drip pan None
Fouling Factor 0 Drip pan side -
Turbospirals No
Coil code 5WH0902B Electro-fin coat None
|DOOR DATA
Door |ocation Drive side Window size None
Door width 14 ins Light None
Door opening Outward
|5 CHILLED WATER COIL(28 ins) |SECTION 2|
Coil model 5WL1205B Number of coils 2
Total capacity 530433 Btuh  Number of rows 5
Sensible capacity 365565 Btu/h  Fins per inch 12
Air volume 13000 cfm
Entering dbfwb 80.0/67.0 F Entering water 45.0 F
Leaving db/wb 54.3/53.7 F Leaving water 55.2 F
Finned height x length 24 x 85 ins Water flow rate 104.10 gprm
Face area 28.33 ft2 Water pressure drop 12.90 ftHD
Face velocity 459 ft/m Water velocity 4.70 ft/s
Coil air pressure drop  0.61 ins WC
Fluid volume 19.0 gal
Fluid weight 162.00 Ib
Connection type Threaded Fin material Aluminum (.0075)
Connection Qty x size  2x2.00 ins Tube material Copper (.020)
Coennection location Drive side Header material Copper
Connection material Carbon steel Case material Galv. steel
Glycol type (%) -{0 %) Drain pan Stainless steel
Fouling Factor 0 Drain pan side Drive side
Turbospirals No
Coil code 5WL1205B Electro-fin coat None



{6 SUPPLY FAN SECTION(58 ins) |SECTION 3|
Air volume 13000 cfm Motor power 15.0 HP
External static pressure 1.50 ins WC Motor type ODP
Total static pressure 3.00 ins WC Frame size 254 T frame
Cabinet static pressure 0 ins WC Electrical supply 460/60/3
Type Centrifugal DWDI Motor efficiency Premium
Blade type/Class Airfoll / 2 Motor speed 1750 rpm
Quantity of Fans 1 Block-off Plate No
Fan wheel diameter 24.00 ins Motor pole 4
Brake horsepower 9.28 HP Full load current 18.9 A
Operating/Max speed 1554 /2255 rpm Lock rotor current 118 A
QOrientation Top horizontal Motor supplier Generic
Air modulation None Actual drive service fac. 1.34
Drip pan None Bearing type Standard - L50 (200K)

Drip pan side - Qutlet velocity 1847 ft/m
Wheel guard None Inlet screen None

Beit guard None Outlet screen None

Inspection port None Motor location To Side of Fan

Material type N/A Number of blades N/A

| DRIVES * |
Fan sheave 2B5V54 Motor sheave 2B5v48
Number of belts 2 Belt 5VX560
* McQuay reserves the right to provide a different but equivalent drive package.

[ANTI-VIBRATION MOUNTS / SPRINGS |
Type Spring
Seismic restraint None

[DOOR DATA . |
Door location Drive side Window size None
Door width 18 ins Light None
Door opening Outward

[VFD / STARTER / DISCONNECT DATA |
Selection type VFD - NEMA 1 Vendor ABB
Auxiliary Control Combination Disconnect and Voltage 480

Bypass
Disconnect Type Fused
Mounting Door Side HxWxD 19.09x7.42x9.89 ins
Enclosure NEMA 1 Coil Voltage N/A .
Line Reactor None Hand Off Auto Switch  None
120V Ctrl Transformer  Provided
VFD Quantity 1
NOTES

Supply fan performance is certified in accordance with the Central Station Air-Handling Unit Certification Program,
which is based on ARI Standard 430.
As a standalone component, unit meets or exceeds requirements of ASHRAE 90.1 - 2007. The approving authority
is responsible for compliance of multi-component building systems.

SHIPPING SECTION DETAILS

Length (inches) Weight (Ib)
Section 1 88 1746
Section 2 96 2502
Section 3 58 1703
TOTALS 242.00 (Lower level total) 5951 {Entire unit weight)

C-6



UNIT SOUND 63 Hz 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000Hz 8000 Hz

Radiated 88 88 83 75 689 61 44 36
Unit discharge 90 92 93 88 85 79 75 67
Unit return 95 94 92 920 88 83 78 71
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Drawing for AHU-40 Ton

Opening X Y ¥4 W(Width) H{Height)

A Exhaust inlet 0.00 200 8.00 94.00 56.00

B Damper 58.00 2.00 66.00 924.00 28.00

C Damper 90.00 2.00 66.00 94.00 28.00

D Hot water outlet 136.57 -7.00 34.05 2.50ins. MPS -

E Hot water inlet 136.57 -7.00 13.40 2.50ins. MPS -

F Hot water outlet 136.57 -7.00 59.45 2.50ins. MPS -

G Hot water inlet 136.57 -7.00 38.80 2.50ins. MPS -

H Cold water outlet 160.60 -7.00 34.94 2.00ins. MPS

| Cold water inlet 165.85 -7.00 13.06 2.00ins. MPS

J Cold water outlet 160.60 -7.00 60.94 2.00ins. MPS -

K Cold water inlet 165.85 -7.00 39.06 2.00ins. MPS -

L Condensate drain conn. 170.00 -2.90 9.00 1.25ins. MPS -

M Fan discharge 243.00 31.03 23.61 35.95 29.51

Dimensions measured from &
Ry u _ 1 .

T — _
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&l B c M
f— | i |
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1 s i :
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Ew A / / F = M
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p r BD I
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¥ 3 .- | N——— L
ol [1 [] |
ol ol
88.0 L 960 T
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NOTE: Base 6.00ins deep, Cross members extend 4ins on each side of the unit.
VIEW: General Arrangement No Ends
DRAWN: October-28-2011 (13:53)
OB NAME: Shippensburg Old Main
UNIT TAGGING:  AHU-40 Ton of
MODEL: CAHO30GDAC - x|
AHU-40 Ton C-10
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Dimensions measured from &b

Opening X Y Z W({Width) H{Height)
Exhaust inlet 0.00 2.00 8.00 94.00 56.00
Damper 58.00 2.00 66.00 94.00 28.00
Damper 90.00 200 66.00 94.00 28.00
Hot water outlet 136.57 -7.00 34.05 2.50ins. MPS -

Hot water inlet 136.57 -7.00 13.40 2.50ins. MPS -

Hot water outlet 136.57 -7.00 59.45 2.50ins. MPS -

Hot water inlet 136.57 -7.00 38.80 2.50ins. MPS -
Cold water outlet 160.60 -7.00 34.94 2.00ins. MPS -
Cold water inlet 165.86 -7.00 13.06 2.Q0ins. MPS -
Cold water outlet 160.60 -7.00 60.94 2.00ins. MPS -
Cold water inlet 165.85 -7.00 39.06 2.00ins. MPS -
Condensate drain conn. 170.00 -2.80 9.00 1.25ins. MPS -

Fan discharge 243.00 31.03 23.61 3595 29.51

\
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2420

NOTE:

VIEW:
DRAWN:
JOB NAME:

MODEL:

AHU-40 Ton

UNIT TAGGING:

Base 6.00ins deep, Cross membears extend 4ins on each side of the unit.

Right Side

October-28-2011 {13:53)

Shippensburg Old Main

AHU-40 Ton
CAHO30GDAC




Opening X Y z W{Width) H{Height)

A Exhaust inlet 0.00 200 8.00 94.00 56.00

B Damper 58.00 2.00 66.00 924.00 28.00

C Damper 90.00 2.00 66.00 94.00 28.00

D Hot water outlet 136.57 -7.00 34.05 2.50ins. MPS -

E Hot water inlet 136.57 -7.00 13.40 2.50ins. MPS -

F Hot water outlet 136.57 -7.00 58.45 2.50ins. MPS -

G Hot water inlet 136.57 -7.00 38.80 2.50ins. MPS -

H Cold water outlst 160.60 -7.00 34.94 2.00ins. MPS -

| Cold water inlet 165.85 -7.00 13.06 2.00ins. MPS -

J  Cold water outlet 160.60 -7.00 60.94 2.00ins. MPS -

K Cold water inlet 165.85 -7.00 39.06 2.00ins. MPS -

L Condensate drain conn. 170.00 -2.90 9.00 1.25ins. MPS -

M Fan discharge 243.00 31.03 23.61 35.95 29.51

Dimensions measured from &
T - ] — 'L [

1] 1] [
ﬁ B C M
i I |
1L 1L | |
M H o H - 4 [»]
l_ﬁ_ % JIL . 560 -t [

NOTE: Base 6.00ins deep, Cross members extend 4ins on each side of the unit.
VIEW: Top
DRAWN.: October-28-2011 (13:53) Y
JOB NAME: Shippensburg Old Main
UNIT TAGGING: AHU-40 Ton x
MODEL. CAHO30GDAC . |
AHU-40 Ton c-12




Technical Data Sheet for AHU-80 ton

QUOTE ID KY8MGV(XX.001) REP. OFFICE TriState HVAC-York
JOB NAME Shippensburg Old Main SALESPERSON sSwW
MODEL NUMBER CAHO65GDAC ENGINEER
UNIT TAGGING AHU-80 ton VERSION 9.43
Unit configuration Inline horizontal
Drive (handing) location | Right
SUPPLY RETURN / EXHAUST
Air volume 26000 28000 s cfm
Altitude 0 0 ft
Turning loss 0.00 0.00 in WC.
External static 1.50 1.00 in WC.
Total static 2.78 1.06 in WC.
External H x W 92 x 136 92 x 136 (Not including base ralils) ins
CASING DETAILS
Quter panel Standard G90 galv steel {unpainted)
Liner Galvanized steel {Unless noted per section)
Insulation R-13 Injected Foam {Unless noted per section)
Frame 2ins
Base 6" formed channel
Sound baffles None (Unless noted per section)
Tread Plate floor liner [ None (unless noted per section)
Shrink wrapping No
|1 RETURN/EXHAUST FAN SECTION(B2 ins) |SECTION 1]
Air volume 28000 cfm Motor power 15.0 HP
External static pressure 1.00 ins WC Motor type ODP
Total static pressure 1.06 ins WC Frame size 254 T frame
Cabinet static pressure 0 ins WC Electrical supply 460/60/3
Type Centrifugal DWDI Motor efficiency Premium
Blade type/Class Forward Curved / 2 Motor speed 1750 rpm
Quantity of Fans 1 Block-off Plate No
Fan wheel diameter 33.00 ins Motor pole 4
Brake horsepower 11.15 HP Full load current 18.9 A
Operating/Max speed 351/ 763 pm Lock rotor current 118 A
Orientation Top horizontal Motor supplier Generic
Air modulation None Actual drive service fac. 1.38
Drip pan None Bearing type Standard - L50 (200K)
Drip pan side - Outiet velocity 2363 ft/m
Wheel guard None Inlet screen None
Belt guard None Outflet screen None
Inspection port None Motor location To Side of Fan
Material type N/A Number of blades N/A
| DRIVES * |
Fan sheave 3TB250 Motor sheave 3B5Vv48
Number of belts 3 Belt B116
* McQuay reserves the right to provide a different but equivalent drive package.
[ANTI-VIBRATION MOUNTS / SPRINGS |
Type Spring
Seismic restraint None
[DOOR DATA |
Door location Drive side Window size None
Door width 30 ins Light None
Door opening Outward
AHU-80 ton C-13



(VFD / STARTER / DISCONNECT DATA

Selection type VFD - NEMA 1 Vendor ABB
Auxiliary Control Combination Disconnectand  Voltage 460
Bypass
Disconnect Type Fused
Mounting Door Side HxWxD 19.09 x 7.42 x 9.89 ins
Enclosure NEMA 1 Coil Voltage N/A
Line Reactor None Hand Off Auto Switch  None
120V Ctrl Transformer  Provided
VFD Quantity 1
|2 ECONOMIZER(92 ins) | SECTION 2|
Drip pan None Drip side -
Floor grating No
| OUTSIDE AIR [ RETURN AIR | EXHAUST AIR | |
Length x Width 42.00 x 132.00 42.00 x 132.00 42.00 x 132.00 ins
Location Top Internal Top
Dampers UltraSeal Low Leak UltraSeal Low Leak UltraSeal Low Leak
Actuation - - -
Hoods
Rated cfm 26000 28000 28000 cfm
Air pressure drop  0.05 0.06 0.06 inWC
Quantity 1 1 1
|DOOR DATA f
Door location Drive side Window size None
Door width 30 ins Light None
Door opening Outward
[3 PANEL FILTER(12 ins) |SECTION 3]
Type Pleated Clean air press. drop 0.26 ins WC
Efficiency MERV 8 Mean air press. drop  0.63 ins WC
Face velocity 353 fpm Dirty air press. drop 1.00 ins WC
Face area 73.6 ft2 Access Side
Air volume 26000 cfm
{BANK ARRANGEMENT |
No. of Filters SizeHxWxD
3.0 24 x24 x 2 Ins
15.0 24x20x2
3.0 24x12x2
5.0 12x24 x2
|DOOR DATA |
Daor location Drive side Window size Nocne
Door width 8 ins Light None
Door opening Outward
| SPECIAL ]
Intersept Antimicrobial treatment
Tread Plate floor liner  None
Liner {As casing details)
Insulation {As casing details)
Sound baffles None
Special static pressure ins WC Filter Gauge None

AHU-80 ton
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{4 HOT WATER COIL(24 ins) |SECTION 3]
Coil model 5WB1202B Number of coils 2
Capacity 1455556 Btu/h Number of rows 2
Fins per inch 12
Air volume 26000 cfm
Entering db 40.0 F Entering water 160.0 F
Leaving db 91.2 F Leaving water 139.5 F
Finned height x length 39 x 120 ins Water flow rate 142.20 gpm
Face area 65.00 ft2 Water pressure drop 8.80 ftHD
Face velocity 400 ft/m Water velocity 5.80 fi/s
Coil air pressuredrop  0.15 ins WC
Fluid volume 11.0 gal
Fluid weight 99.00 Ib
Connection type Threaded Fin material Aluminum {.0075)
Connection Qty x size 2x2.50 ins Tube material Copper (.020)
Connection location Drive side Header material Copper
Connection material Carbon steel Case material Galvanized track
Glycol type (%) - (0 %) Drip pan None
Fouling Factor 0 Drip pan side -
Turbospirals No
Coil code 5WB1202B Electro-fin coat None
|DOOR DATA
Door location Drive side Window size None
Door width 14 ins Light None
Door opening Outward
|5 CHILLED WATER COIL(28 ins) |SECTION 3]
Coil medel 5WS0806B Number of coils 2
Total capacity 1062272 Btu/h  Number of rows 6
Sensible capacity 725066 Btu/h  Fins per inch 8
Air volume 26000 cfm
Entering db/wb 80.0/67.0 F Entering water 45.0 F
Leaving db/wb 54575637 F Leaving water 55.2 F
Finned height x length 39 x 123 ins Water flow rate 208.20 gpm
Face area 66.63 ft2 Water pressure drop 16.00 ftHD
Face velocity 390 ft/m Water velocity 4.30 fi/s
Coil air pressuredrop  0.44 ins WC
Fluid volume 51.0 gal
Fluid weight 431.00 b
Connection type Threaded Fin material Aluminum (.0075)
Connection Qty x size 2 x2.50 ins Tube material Copper (.020)
Connection location Drive side Header material Copper
Connection material Carbon steel Case material Galv. steel
Glycol type (%) -(0%) Drain pan Stainless steel
Fouling Factor 0 Drain pan side Drive side
Turbospirals No
Coil code 5WS0806B Electro-fin coat None
AHU-80 ton C-19



|6 SUPPLY FAN SECTION(80 ins) | SECTION 4]
Air volume 26000 cfm Motor power 20.0 HP
External static pressure 1.50 ins WC Motor type ODP
Total static pressure 2.78 ins WC Frame size 256 T frame
Cabinet static pressure 0 ins WC  Electrical supply 460/60/3
Type Centrifugal DWDI Motor efficiency Premium
Blade type/Class Airfoil / 2 Motor speed 1750 rpm
Quantity of Fans 1 Block-off Plate No
Fan wheel diameter 33.00 ins Motor pole 4
Brake horsepower 16.48 HP Full load current 245 A
Operating/Max speed 1006/ 1579 rpm Lock rotor current 160.8 A
Orientation Top horizontal Motor supplier Generic
Air modulation None Actual drive service fac. 1.31
Drip pan Neone Bearing type Standard - LS50 (200K)

Drip pan side - Qutlet velocity 2271 ftyfm
Wheel guard None Inlet screen None

Belt guard None Outiet screen None

Inspection port None Motor location To Side of Fan

Material type N/A Number of blades N/A

| DRIVES * |
Fan sheave 2B5VvV90 Motor sheave 2B5V52
Number of belts 2 Belt 5VX880
* McQuay reserves the right to provide a different but equivalent drive package.

| ANTI-VIBRATION MOUNTS / SPRINGS ]
Type Spring
Seismic restraint Ncne

[DOOR DATA |
Door location Drive side Window size None
Door width 30 ins Light None
Door opening Outward

[VFD / STARTER / DISCONNECT DATA |
Selection type VFD - NEMA 1 Vendor ABB
Auxiliary Control Combination Disconnect and Voltage 460

Bypass
Disconnect Type Fused
Mounting Door Side HxWxD 2358 x10.49x10.25 ins
Enclosure NEMA 1 Coll Voltage N/A
Line Reactor Nocne Hand Off Auto Switch  None
120V Cirl Transformer  Provided
VFD Quantity 1
NOTES
Supply fan performance is certified in accordance with the Central Station Air-Handling Unit Certification Program,

which Is based on ARI Standard 430.

As a standalone component, unit meets or exceeds requirements of ASHRAE 90.1 - 2007. The approving authority
is responsible for compliance of multi-component building systems.

SHIPPING SECTION DETAILS

Length (inches) Weight (Ib)

Section 1 82 3283
Section 2 92 1704
Section 3 64 3702
Section 4 80 3549
TOTALS 318.00 (Lower level total) 12238 (Entire unit weight)

UNIT SOUND 63 Hz 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000Hz 8000 Hz
Radiated 85 89 80 73 67 58 42 33
Unit discharge 92 97 .92 90 87 a1 77 69
AHU-80 ton C-16




|Unit return

87

83

79

76

75

70

63
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Drawing for AHU-80 ton

Opening X Y 4 W(Width) H(Helght)

A Exhaust inlet 0.00 2.00 8.00 13200 88.00
B Fan discharge 83.00 47.73 31.90 40.55 43.74
C Damper 84.00 2.00 98.00 132.00 42.00
D Damper 130.00 2,00 98.00 132.00 42.00
E Hot water cutlet 190.57 -7.00 50.32 2.50ins. MPS -

F  Hot water inlet 190.57 -7.00 15.40 2.50ins. MPS -

G Hot water outlet 190.57 -7.00 90.72 2.50ins. MPS -

H Hot water inlet 190.57 -7.00 55.80 2.50ins. MPS -

I Cold water cutlet 21466 -7.00 51.69 2.50ins. MPS -

J Cold water inlet 22116 -7.00 15.31 2.50ins. MPS -

K Cold water outlet 214.66 -7.00 92.69 2.50ins, MPS -

L Cold water inlet 221.16 -7.00 56.31 2.50ins. MPS -

M Condensate drain conn. 22400 -3.40 9.73 1.50ins. MPS -

N Fan discharge 319.00 44.01 44.15 47.99 35.74
Dimensions measured from @

- L]

A
In
Jr_ﬂ

H I_! [~1] -
i = C A D ~--Tf
- /
/
A /_ 1 /
- : Ll
Le. @ - oM @
P I 1 11 11 |
L- ole ale ol
I 0ED T -1 T L3 T 00
| 2180
NOTE: Base 6.00ins deep, Cross members extend 4ins on each side of the unit.
VIEW: General Arangement No Ends
DRAWN: October-28-2011 (13:53) z
JOB NAME: Shippensburg Old Main
UNIT TAGGING:  AHU-80 ton i
MODEL: CAHOB65GDAC x|
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Opening X Y z W(Width) H(Height)

A Exhaust inlet 0.00 2.00 8.00 132.00 88.00
B Fan discharge 83.00 47.73 31.90 40.55 43.74
C Damper 8400 2.00 98.00 132.00 42.00
D Damper 130.00 2.00 98.00 132.00 42.00
E Hot water outlet 190.57 -7.00 50.32 2.50ins. MPS -
F Hot water inlet 190.57 -7.00 1540 2.50ins. MPS -
G Hot water outlet 190.57 -7.00 90.72 2.50ins. MPS -
H Hot water inlet 190.57 -7.00 55.80 2.50ins. MPS -
| Cold water outlet 214.66 -7.00 b51.69 2.50ins. MPS -
J Cold water inlet 221.16 -7.00 15.31 2.50ins. MPS -
K Cold water outlet 21466 -7.00 9269 2.50ins. MPS -
L Cold water inlet 221.16 -7.00 56.31 2.50ins. MPS -
M Condensate drain conn. 224.00 -3.40 9.73 1.50ins. MPS -
N Fan discharge 319.00 44.01 4415 47.99 35.74

Dimensions measured from &

TH = ==~ A K-
- | / |
g A 7 / AR
4 /
/ |
i O T

@l [1 1 [1

t + [ 11] JI +

~ W0
NOTE: Base 6.00ins deep, Cross members extend 4ins on each side of the unit.
VIEW: Right Side
DRAWN: October-28-2011 (13:53)
JOB NAME: Shippensburg Old Main
UNIT TAGGING: AHU-80 ton i
MODEL.: CAHO65GDAC x|
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Opening X Y Z W{Width) H{Height)

A Exhaust inlet 0.00 200 8.00 13200 88.00
B Fan discharge 83.00 47.73 31.90 40.55 43.74
C Damper 84.00 2.00 98.00 132.00 42.00
D Damper 130.00 2.00 98.00 132.00 42.00
E Hot water outlet 190.57 -7.00 50.32 2.50ins. MPS -

F Hot water inlet 190.57 -7.00 15.40 2.50ins. MPS -

G Hot water outlet 190.57 -7.00 90.72 2.50ins. MPS -

H Hot water inlet 190.57 -7.00 55.80 2.50ins. MPS -

| Cold water outlet 214.66 -7.00 51.69 250ins. MPS -

J  Cold water inlet 221.16 -7.00 15.31 2.50ins. MPS -

K Cold water outlet 214.66 -7.00 92.69 2.50ins. MPS -

L Cold water inlet 221.16 -7.00 56.31 2.50ins. MPS -

M Condensate drain conn. 224.00 -3.40 9,73 1.50ins. MPS -

N Fan discharge 319.00 44.01 44.15 47.99 35.74
Dimensions measured from

NOTE:

VIEW:
DRAWN:
JOB NAME:

MODEL:

AHU-80 ton

UNIT TAGGING:

Base 6.00ins deep, Cross members extend 4ins on each side of the unit.

Top
October-28-2011 (13:53) ¥

Shippensburg Old Main
AHU-80 ton X
CAHO65GDAC z
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Technical Data Sheet for 100% OA ERU

QUOTE ID KY8MGV(XX.002) REP. OFFICE TriState HYAC-York
JOB NAME Shippensburg Old Main SALESPERSON sSw
MODEL NUMBER CAHO08GDAC ENGINEER
UNIT TAGGING 100% OA ERU VERSION 9.43
Unit configuration Stacked with opposed air flows
Drive (handing) location | Right
SUPPLY RETURN / EXHAUST
Air volume 2500 2500 s cfm
Altitude 0 0 ft
Turning loss 0.00 0.00 in WC.
External static 1.50 1.00 in WC.
Total static 3.55 2.53 in WC.
External H x W 34 x 58 34 x 58 (Not including base rails) ins
CASING DETAILS
Quter panel Standard G90 galv steel (unpainted)
Liner Galvanized steel (Unless noted per section)
Insulation R-13 Injected Foam (Unless noted per section)
Frame 2ins
Base None
Sound baffles None (Unless noted per section)
Tread Plate floor liner | None (unless noted per section)
Shrink wrapping No
Exhaust Air Stream
|1 PANEL FILTER(12 ins) |SECTION 4]
Type Throwaway Clean air press. drop 0.11 ins WC
Efficiency MERV 7 Mean air press. drop 0.56 ins WC
Face velocity 283 fpm Dirty air press. drop 1.00 ins WC
Face area 88 ft2 Access Side
Air volume 2500 cfm
[BANK ARRANGEMENT |
No. of Filters Size HxWxD
1.0 24x24x2 Ins
1.0 24x20x2
1.0 24x12x2
IDOOR DATA |
Daoor location Drive side Window size None
Door width 8 ins Light None
Door opening Outward
[2 ACCESS SECTION(16 ins) |SECTION . 4]
Drip pan None Drip side -
Air pressure drop 0.00 Ins WC
[DOOR DATA ]
Door location Drive side Window size None
Door width 12 ins Light None
Door opening Outward
|3 ENERGY RECOVERY SECTION (14 ins) |SECTION 3|
Heat Wheel Model ECW 424
Media Type Synthetic fiber - 4 angstrom Electrical Supply Volt 115/60/1 Vall
100% OA ERU C-23



[3 ENERGY RECOVERY SECTION (14 ins)

| SECTION

3]

Wheel Diameter 42.00 ins Bypass Damp Opening No Bypass ins
Supply air CFM 2500 CFM Supply air PD Sum/Win 1.02/0.93 ins WC
Supply air FV Sum/in 5787576 ftYrmin  Exhaust air CFM 2500 CFM
Return air PD Sum/Win  0.98/0.89 ins WC Motor HP 0.5
Segmented Wheel No
Summer Conditions Winter Conditions
Qutside air DB 90.0 F Outside air DB 10.0 F
Outside air WB 78.0 F Outside air WB 10.0 F
Return air DB 75.0 F Return air DB 75.0 F
Return air WB 62.0 F Return air WB 62.0 F
Supply air DB 79.2 F Supply air DB 56.7 F
Supply air WB 67.8 F Supply air WB 51.0 F
Exhaust air DB 86.0 F Exhaust air DB 29.2 F
Exhaust air WB 74.2 F Exhaust air WB 29.2 F
Latent effectiveness 72.54 % Latent effectiveness 72.54 %
Sensible effectiveness 75.83 % Sensible effectiveness  75.83 %
Total effectiveness 73.51 % Total effectiveness 74.49 %
Total Energy Recovered 107853 Btu/hr  Total Energy Recovered 191172 Btu/hr
|4 RETURN/EXHAUST FAN SECTION(40 ins) |SECTION 1]
Air volume 2500 cfm Motor power 20 HP
External static pressure 1.00 ins WC Motor type ODP
Total static pressure 253 ins WC Frame size 145 T frame
Cabinet static pressure 0 ins WC Electrical supply 460/60/3
Type Centrifugal DWDI Motor efficiency Premium
Blade type/Class Airfoit / 2 Motor speed 1750 rpm
Quantity of Fans 1 Block-off Plate No
Fan wheel diameter 13.22 ins Motor pole 4
Brake horsepower 1.59 HP Full load current 29 A
Operating/Max speed 2280 /4335 rpm Lock rotor current 265 A
Orientation Top horizontal Motor supplier Generic
Air modulation None Actual drive service fac. 1.19
Drip pan None Bearing type Standard - L50 (200K)
Drip pan side - Cutlet velocity 1174 ft/m
Wheel guard None Inlet screen None
Belt guard None Outlet screen None
Inspection port None Motor location To Side of Fan
Material type N/A Number of blades N/A
|DRIVES * |
Fan sheave AK32H Motor sheave AK44H
Number of belts 1 Belt A32
* McQuay reserves the right to provide a different but equivalent drive package.
[ ANTI-VIBRATION MOUNTS / SPRINGS ]
Type Spring
Seismic resiraint None
| DOOR DATA |
Door location Drive side Window size None
Door width 30 ins Light None
Door opening Qutward
Supply Air Stream
100% OA ERU C.-24



[1 ACCESS SECTION(16 ins)

|SECTION 2|

Drip pan None Drip side -
Air pressure drop 0.00 Ins WC
{DOOR DATA |
Door location Drive side Window size None
Door width 12 ins Light None
Door opening Qutward
|2 PANEL FILTER(12 ins) |SECTION ?I
Type Throwaway Clean air press. drop 0.1 ins WC
Efficiency MERV 7 Mean air press. drop  0.56 ins WC
Face velocity 283 fpm Dirty air press. drop 1.00 ins WC
Face area 8.8 ft2 Access Side
Air volume 2500 cfm
|BANK ARRANGEMENT |
No. of Filters SizeHxWxD :
1.0 24x24x2 Ins
1.0 24x20x2
1.0 24 x12x 2
|DOOR DATA |
Door location Drive side Window size None
Door width 8 ins Light None
Door opening Qutward
|3 ACCESS SECTION(16 ins) |SECTION 2|
Drip pan None Drip side -
Air pressure drop 0.00 Ins WC
{DOOR DATA |
Door location Drive side Window size None
Door width 12 ins Light None
Door opening Outward
|4 ENERGY RECOVERY SECTION (14 ins) |SECTION 3|
|5 ACCESS SECTION{16 ins) | SECTION 5]
Drip pan None Drip side -
Air pressure drop 0.00 ins WC
|DOOR DATA |
Door location Drive side Window size None
Door width 12 ins Light None
Door opening Outward

100% QA ERU
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{6 CHILLED WATER COIL(30 ins) |SECTION 5]
Coil model 5WH1105B Number of coils 1
Total capacity 102862 Btu/h  Number of rows 5
Sensible capacity 70864 Btu/h Fins per inch 11
Air volume 2500 cfm
Entering db/wb 80.0/67.0 F Entering water 45.0 F
Leaving db/wb 54.1/53.6 F Leaving water 55.3 F
Finned height x length 24 x 45 ins Water flow rate 20.00 gpm
Face area 7.50 ft2 Water pressure drop 490 - ftHD
Face velocity 333 ft/m Woater velocity 2.70 ft/s
Coil air pressuredrop  0.35 ins WC
Fluid volume 5.0 gal
Fluid weight 48.00 [d]
Connection type Threaded Fin material Aluminum (.0075)
Connection Qty x size 2 x1.50 ins Tube material Copper (.020)
Connection location Drive side Header material Copper
Connection material Carbon steel Case material Galv. steel
Glycol type (%) - (0 %) Drain pan Microbial resistant coated
galvanized
Fouling Factor 0 Drain pan side Drive side
Turbospirals No
Coil code 5WH1105B Electro-fin coat None
{DOOR DATA |
Door location Drive side Window size None
Door width 14 ins Light None
Door opening Outward
|7 HOT WATER COIL{12 ins) |SECTION 5]
Coil model 5WB1302B Number of coils 1
Capacity 137191 Btu/h  Number of rows 2
Fins per inch 13
Air volume 2500 cfm
Entering db 40.0 F Entering water 160.0 F
Leaving db 90.2 F Leaving water 139.9 F
Finned height x length 24 x 42 ins Water flow rate 13.70 gpm
Face area 7.00 ft2 Water pressure drop 0.40 ftHD
Face velocity 357 ft/m Water velocity 1.80 ft/s
Coil air pressuredrop  0.13 ins WC
Fluid volume 2.0 gal
Fluid weight 18.00 Ib
Connection type Threaded Fin material Aluminum (.0075)
Connection Qty x size 2 x 2.50 ins Tube material Copper (.020)
Connection location Drive side Header material Copper
Connection material Carbon steel Case material Galvanized track
Glycol type (%) - (0 %) Drip pan None
Fouling Factor 1] Drip pan side -
Turbospirals No
Coil code 5WB1302B Electro-fin coat None
100% OA ERU C-26



|8 SUPPLY FAN SECTION(40 ins) |SECTION |
Air volume 2500 ¢fm Motor power 3.0 HP
External static pressure 1.50 ins WC Motor type QDP
Total static pressure 3.55 ins WC Frame size 182 T frame
Cabinet static pressure 0 ins WC  Electrical supply 460/60/3
Type Centrifugal DWDI Motor efficiency Premium
Blade type/Class Airfoil / 2 Mctor speed 1750 rpm
Quantity of Fans 1 Block-off Plate No
Fan wheel diameter 13.22 ins Motor pale 4
Brake horsepower 2.21 HP Full load current 4 A
Operating/Max speed 2541 /4335 rpm Lock rotor current 32 A
Orientation Top horizontai Motor supplier Generic
Air modulation Ncne Actual drive service fac. 1.19
Drip pan None Bearing type Standard - L50 (200K)
Drip pan side - Outlet velocity 1174 ftfm
Wheel guard None Inlet screen None
Belt guard None Outlet screen None
Inspection port None Motor location To Side of Fan
Material type N/A Number of blades N/A

|DRIVES * |
Fan sheave AK39H Motor sheave AK56H
Number of belts 1 Belt A32

* McQuay reserves the right to provide a different but equivalent drive package.

[ANTI-VIBRATION MOUNTS / SPRINGS |
Type Spring
Seismic restraint None

[DOOR DATA |
Door location Drive side Window size None
Door width 30 ins Light Ncne
Door opening Outward

NOTES

Supply fan performance is certified in accordance with the Central Station Air-Handling Unit Certification Program,
which is based on ARI Standard 430.

As a standalone component, unit meets or exceeds requirements of ASHRAE 90.1 - 2007. The approving authority
is responsible for compliance of multi-component building systems.

SHIPPING SECTION DETAILS

Length (inches) Weight (Ib)
Section 1 40 508
Section 2 44 287
Section 3 16 483
Section 4 28 203
Section 5 98 1199
TOTALS 158.00 (Lower level total) 2680 (Entire unit weight)
UNIT SOUND 63 Hz 125 Hz 250 Hz 500Hz 1000Hz 2000Hz 4000Hz 8000 Hz
Radiated 74 76 70 66 57 48 32 23
Unit discharge 81 83 81 82 76 70 66 58
Unit return 76 78 76 77 71 65 61 53
100% OA ERU C-27
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Drawing for 100% OA ERU

Opening X Y Z W (Width) H{Height)
A  Supply inlet 0.00 200 200 54.00 30.00
B Cold water outlet 80.60 -7.00 29.19 1.50ins. MPS -
C Cold water inlet 8585 -7.00 6281 1.50ins. MPS -
D Condensate drain conn. 91.00 -290 3.00 1.25ins. MPS -
E Hot water outlet 110.57 -7.00 26.58 2.50ins. MPS -
F Hot water inlet 110.57 -7.00 6.66 2.50ins. MPS -
G Fan discharge 159.00 23.03 13.49 19.94 16.68
H Fan discharge 3.00 25.07 47.49 19.94 16.68
| Exhaust infet 88.00 2.00 36.00 54.00 30.00
Dimensions measured from &
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VIEW: (General Amangement No Ends
DRAWN: October-28-2011 (14:01) z
JOB NAME: Shippenshurg Old Main
LUNIT TAGGING: 100% OA ERU o
MODEL.: CAHO08GDAC x|
100% OA ERU -30



Opening X Y z W(Width) H{Helght)
A Supply inlet 0.00 200 2.00 54.00 30.00
B Cold water outlet 80.60 -7.00 29.19 1.50ins. MPS -
C Cold water iniet 85.85 -7.00 6.81 1.50ins. MPS
D Condensate drain conn. 91.00 -290 3.00 1.25ins. MPS -
E Hot water outlet 110.57 -7.00 26.58 2.50ins. MPS -
F Hot water inlet 110.57 -7.00 6.66 2.50ins. MPS -
G Fan discharge 169.00 23.03 13.49 19.94 16.68
H Fan discharge 3.00 25.07 47.49 19.94 16.68
| Exhaust inlet 88.00 2.00 36.00 54.00 30.00
Dimensions measured from &
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VIEW: General Arrangement No Ends
DRAWN: October-28-2011 (14:01) z
JOB NAME: Shippensburg Old Main
UNIT TAGGING:  100% OA ERU N
MODEL: CAHO08GDAC B x|
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Opening X Y 2 W(Width) H(Height)

A Supply inlet 0.00 200 200 54.00 30.00
B Cold water outlet 80.60 -7.00 29.19 1.50ins. MPS -
C Cold water inlet 8585 -7.00 6.81 1.50ins. MPS -
D Condensate drain conn. 91.00 -290 3.00 1.25ins. MPS -
E Hot water outlet 110.57 -7.00 26.58 2.50ins. MPS -
F Hot water inlet 110.57 -7.00 6.66 2.50ins. MPS -
G Fan discharge 158.00 23.03 13.49 19.94 16.68
H Fan discharge 3.00 25.07 47.49 19.94 16.68
| Exhaust inlet 88.00 2.00 368.00 54.00 30.00

Dimensions measured from &
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VIEW: General Arangement No Ends
DRAWN: October-28-2011 (14:01)
JOB NAME: Shippensburg Old Main
UNIT TAGGING: 100% OA ERU
MODEL.: CAHO08GDAC

100% OA ERU



Technical Data Sheet for Fan Coil

Job Name: Shippensburg Old Main

Date: 12/8/2011
Submitted By: Scott Wolf

109 uey

| Unit Description:

McQuay Model Number:: FCvVC104
Unit Size: 04
Air Flow: 338 CFM
External Static Pressure: 0.00 inH0
Unit Configuration: Vertical
| Unit Dimensions & Weights:
Unit Depth: 10.0in
Unit Width: 46.0 in
Unit Height: 250in
Unit Shipping Weight: 108 b
| Electric Data:
Voltage: 115/60/1
Fan Motor Amps: 0.7A
Unit MCA: 09A
Unit MROPD: 1A
| Fiters: |
Type: 1" Throwaway
Qty.fSize: 1/27 x8.75x 1
| Hot Water Preheat Coil: |
Coil:
Coil FPI: 12
Coil Rows: 1
Face Area: 1.0 2
Face Velocity: 355.9 ft/min
Performance:
Total Capacity: 14206 Btu/hr
Entering Air Temperature: 70.0 °F
Leaving Air Temperature 108.4 °F
Entering Fluid Temperature:  160.0 °F
Leaving Fluid Temperature:  140.1 °F
Glycol: Water/ 0%
Fluid Flow Rate: 1.4 gpm
Fluid Pressure Drop: 5.1 ft H:O
| Chilled Water Cooling Coil:
Cail:
Cail FPI; 12
Coil Rows: 4
Face Area: 1.4
Face Velocity: 236.4 ft/min
Performance:
Total Capacity: 13340 Btu/hr
Sensible Capacity: 9459 Btu/hr
Entering Air Temperature: 80.0 °F/67.0 °F

Leaving Air Temperature:

Entering Fluid Temperature:

Fan Coil

54.4 °F/ 54.2 °F
45.0 °F



Leaving Fluid Temperature:

55.0 °F

Glycol: Water/ 0%
Fluid Flow Rate: 2.7 gpm
Fluid Pressure Drop: 3.0t H:O
| Supply Fan:
Fan:
Fan Wheel Size: 6.26 x6.3
Fan Quantity: 2
Motor:
Horsepower: 1125
Quantity: 1
Fan Coil C-34



[ Unit Data:
Main Unit Tagging: Fan Coil
Main Unit Model Number:: VLVFCVY
Valve Package Location: Primary
Connection Hand: Left

| Valve Package Configuration:

Coil Control:
Flow Control. Floating, 3-Wire, Modulating
Valve Body Type 3-Way

Voltage: 115/60/1

Coil Connection

Connection Size:

5/8" Connection

Connection Type: Sweat Connection
Valve Shutoff Control:

Shut Off Pressure: High Close Off

Valve Position: Normally Closed
Valve CV Value 1CV

Valve Piping Package

Shut-off Isolation Valve Type:

Ball Valve, Open-Close

Strainer None
PT Ports PT Ports
Field Connection Type:
Connection Type Sweat
Stainless Steel Hose Length None
Flow Control
Flow Control Type: Auto (Cartridge) Flow
Flow Control Volume 2.50

Fan Coil

C-35
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[ Unit Data:
Main Unit Tagging: Fan Coil
Main Unit Model Number:: N/A
Valve Package Location: Preheat
Connection Hand: Left

| valve Package Configuration:

Coil Control:
Flow Control: Floating, 3-Wire, Modulating
Valve Body Type 3-Way

Voltage: 115/60/1

Coil Connection

Connection Size:

5/8" Connection

Connection Type: Sweat Connection
Valve Shutoff Control:

Shut Off Pressure: High Close Off

Valve Position: Normally Closed
Valve CV Value 1CV
Valve Piping Package

Shut-off Isolation Valve Type:.

Ball Valve, Open-Close

Strainer None
PT Ports PT Ports
Field Connection Type:
Connection Type Sweat
Stainless Steel Hose Length None
Flow Control
Flow Control Type: Auto (Cartridge) Flow
Flow Control Volume 1.00

Fan Caoil
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g for Fan Coil

FanCoil_Drawin
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g for Fan Coil

FanCoil Drawin
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g for Fan Coil

FanCoil_Drawin
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Appendix C-2

Johnson Controls



Johnsqngwx‘ SOLUTION AIR HANDLING UNIT
Controls’ PERFORMANCE SPECIFICATION

Unit Tag _Oty Model Air Flow (CFM)
AHU-1 1 Solution Indoor Air Handler 69 x 93 16000
Unit Sequence
Tier 1 F8§ <<< CC <<< XA <<< HC <<< AF <<< EE <<< FR
Basic Unit Options

Insulation Type:  (Refer to Eech Segment)
Base Rail Height: 6"
Performance: High Performance

Unit Special Quotes
None

*Note:Component locations are listed as Segment Hand (Unit Hand) : ex. Left (Right)
L_See Submittal Drawing for additional details

Segments Listed Starting At Air Inlet

Project Name: Shippensburg Old Main York Contract No.:
Printed: 10/25/2011 10:58:17 AHU-1Performance

Unit Folder: AHU-1 C-40



SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

Unit Tag Oty Model Air Flow (CFM)
AHU-1 1 Solution Indoor Alr Handler 69 x 93 16000
FR - Return Fan Segment
Segment Details Fan Segment Options
Segment Air Pressure Drop (in. w.g.): 0.08 1" Spring Isolator
Air Flow (CFM): 11400 Interior Galvanized Liner
Altitude (f.): 348 Insulation: R-13 Foam Insulation
TSP/ESP (in. w.g.): 1.65/1.25 Galvanized Floor Liner STD Gauge
Air Inlet: Top Exterior Galvanized Liner
Fan Discharge: Rear Inverted(Rear) Access Doors on Both Sides 63H x 24W
Standard Door Latch, No Lock, Outward Opening
Fan Detail
Type: AF
Size: 2525
Construction: S
Bearing Options: None
Fan RFM: 974
BHP: 4.46
Fan BHP w/ Belt Loss: 4.77
Outlet Velocity (ft/min): 1550
Motor Detail
Motor Type: ODP Premium Efficiency
HP 15.0
Voltage/Phase/Frequency: 460/3/60 Hz
Motor RPM: 1800
Frame Size: 254
Location: Left(Left)
Drive Type: Belt Drive
Belt Drive Type: Fixed
Drive Options: Multiple Belt
Fall Load Amps (FLA): 17.7
Efficiency: 93.0%

Project Name: Shippensburg Old Main
Printed: 10/25/2011 10:58:17

Unit Folder: AHU-1

York Contract No.:
AHU-1Performance

C-41



Iohnsony/le

SOLUTION AIR HANDLING UNIT

PERFORMANCE SPECIFICATION

(704) for use above these limits.

Unit Tag Oty Model Alr Flow (CFM)
. _AHUA1 Solution Indoor Air Handler 69 x 93 16000
Motor Control — Refuru Fan
Motor Control Detrils Motor Control Electrical Details
Motor Contrel! Type: Variable Frequency Drive ~ Full Load Amps (FLA): 230
Motor HP: 15.0
Motor Control Options Environmental
Non Fused Disconnect Ambient Temperature {°F); 5to 104
Manuai B)fpass - Storage Temperature (°F): 40 to 158
Field Teminated Wiring Humidity: MAX 95% RH non-condensing
] Altitude: 3,300 ft. without derate (1% derate
RFIV/EMI EMC Filter for each additiona? 330 ft.)
Swinging DC Line Choke (equivalent to 5% Input Line Enclosure: NEMA 1
Reactor)
Modbus RTU, Johnson N2, Siemens FLN, BACnet
Input

Rated Input Voltage: 380/400/415/440/460/480 +10% -15% VAC 3 phase

Rated Input Ciarent Amps; 23.00

Heat Loss in Watts 100% Load: " 337.00

Efficiency (%): 98.00

Quiput
Output Current Amps: 23.0
Overload Current Rating: 110% for 1 minute every 10 minutes

Drives are rated for use below 3,300 ft and 104°F. Use Derating Charts in Air-Mod Engineering Guide Form 100.41-EG1

Copper Conductors Only

Project Name: Shippensburg Old Main
Printed: 10/25/2011 10:58:17

Unit Folder: AHU-1

York Contract No.:
AHU-]Performance
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lohnsony) )it

SOL.UTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

. Unit Tag Qty Model Air Flow (CFM)
__AHU-1 1 Solution Indoor Air Handler 69 x 93 16000
EE — Economizer Segment
Segment Detail
Supply Air Pressure Drop (in. w.g.) 032
Return/Exhaust Air Pressure Drop (in. w.g.) 0.32
Outside Air (OA) Mixed Air (MA) Exhaust Air (EA) Return Air (RA)
AirFlow (CFM) 16000 16000 16000 16000
Opening (QTY) Size 26.75Hx66.00W 26.75Hx66.00W 26.75Hx66.00W N/A
Area per Opening (fi%) 12.26 12.26 12.26 N/A
Location Top Middle-Vertical Top None
Damper (QTY) Size (1)26.75x66 (1)26,75x66 (1)26.75x66 None
Damper Type Control Control Control None
Configuration 100% 100% 100% None
Damper Model CD60 CD6&0 Cb60 None
Damper Material Gelvanized Galvanized Galvanized None
Biade Orientation Parallel Parallel Paralle] None
Min. Allowed CFM N/A N/A N/A N/A
Economizer Segment Options

Interior Galvanized Liner

Insulation: R-13 Foam Insvlation

Galvanized Floor Liner STD Gauge

Exterior Galvanized Liner

Exhaust Air Doors;

Access Doors on Both Sides 63H x 24W

Multi-Point Door Latch, No Eack, Outward Opening

Qutside Air Doors:

Access Doors on Both Sides 63H x 24W

Standard Door Latch, No Lock, Outward Opening

Dampers Selected are ASHRAE 90.1 Compliant
AF — Angle Filter Segment
Filter Media Detail Filter Segment Options

(Quantity) Filter Sizes: (24)20x16 Interior Galvanized Liner
Filter Loeding: Side Insulation: R-13 Foam Insulation
Filter Depth: 2" Galvanized Fioor Liner STD Gauge
Filter Media Type: Pleated 30% (MERV 8) Exterior Galvanized Liner
Filter Area (ft2): 533 Access Doars on Both Sides 63H x 17W
Filter Air Pressure Drop {(in. w.g.): 0.16 Standard Door Latch, No Lock, Outward Opening
Dirty Filter Allowance (in. w.g.): 0.20

Project Name: Shippensburg Old Main
Printed: 10/25/2011 10:58:17

Unit Folder: AHU-1

York Contract No.;
AHU-1Performance
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Johnson@xﬁ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Oty Model Air Flow (C
AHUA 1 Solution Indoor Air Handler 69 x 93 16000
HC — Heating Coil Segment
Coil Segment Detils Coil Segment Options
Coil Space; rh Interior Galvanized Liner
Insulation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner
Bulkhead Material Galvanized
Coil Supports Galvanized
XA Access Segment
Access Segment Details Access Segment Options
Segment Length: 27" Interior Galvanized Liner
Insulation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner

Access Doors on Both Sides 63H x 24W
Standard Door Latch, No Lock, Outward Opening
22" Additional Core Growth

CC - Cooling Coil Segment

Coil Segment Details Coil Segment Options
Coil Space: 10" Interior Galvanized Liner
Insulation: R-13 Foam Insulation
Galvanized Fioor Liner STD Gauge
Exterior Galvanizad Liner
19" TAQ Ceil Drain Pan Left (Left)
Stainless Steel
Bulkhead Material Galvanized
Coil Supports Galvanized
UV Surface Decontamination Detafl
Nene
Project Name: Shippensburg Old Main York Contract No.:
Printed: 10/25/2011 10:58:17 AHU-1Performance

Unit Folder: AHU-1 C-44



J_ohnsonyj)x(‘ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Qty Model Air Flow (CFM)
L AHU-1 1 Solution Indoor Air Handler 69 x 93 18000
FS - Supply Fan Segment
Segment Details Fan Sogment Options

Segment Air Pressure Drop (in. w.g.); 0.00 1" Spring Esolator

Air Flow (CFM): 16000 Interior Galvanized Liner

Altitude (f.): 348 Insulation: R-13 Foam Insulation

TSP/ESP (in. w.g.): 3.29/2.00 Galvanized Floor Liner STD Gauge

Air Inlet: Front(Front) Exterior Galvanized Liner

Fan Discharge: Rear(Rear) Access Daoors on Both Sides 63H x 24W

Standard Door Latch, No Lock, Outward Opening
Fan Detail

Type: AF

Size: 2525

Construction: S

Bearing Options: None

Fan RPM: 1340

BHP: 11.94

Fan BHP w/ Belt Loss: 12.59

Outlet Velocity (fi/min): 2176

Motor Detail

Motor Type: ODP Premium Efficiency

HP 15.0

Voltage/Phase/Frequency: 460/3/60 Hz

Motor RPM: 1800

Frame Size: 254

Location; Lefi(Left)

Drive Type: Belt Drive

Belt Drive Type: Fixed

Drive Options; Multiple Belt

Full Load Amps (FLA): 17.7

Efficiency: 93.0%

Project Name: Shippensburg Old Main York Contract No.:
Printed: 10/25/2011 10:58:17 AHU-1Performance

Unit Folder: AHU-1 C-45



lohnsonyi

SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

Unit Tag Oty Model Air Flow (CFM)
AHU-1 1 Solutlon Indoor Air Handler 69 x 93 16000
Motor Control — Supply Fan -
Motor Control Details Motor Control Electrical Details
Motor Control Type: Variable Frequency Drive  Full Load Amps (FLA): 230
Motor HP: 15.0
Motor Control Options Environmental
Non Fused Disconnect Ambient Temperature (°F): 510 104
Menual Bypass Storage Temperature (°F): -40 10 158
Humidity: MAX 95% RH non-condensing
RFI/EMI EMC Filter Altitude: 3,300 ft. without derate (1% derate
Swinging DC Line Choke (equivalent to 5% Input Line for each additional 330 ft.)
Reactor) Enclosure: NEMA 1
Modbus RTU, Jolmson N2, Siemens FLN, BACnet
Input

Rated Input Voltage: 380/400/415/440/460/480 +10% -15% VAC 3 phase

Rated Input Current Amps: 23.00

Heat Loss in Watts 100% Load: 337.00

Efficiency (%): 98.00

Qutput

Output Current Amps: 23.0

Overload Current Rating: 110% for 1 minute every 10 minutes

Drives are rated for use below 3,300 ft and 104°F. Use Derating Charts in Air-Mod Engineering Guide Form 100.41-EG1

{704) for use above these limits.
Copper Conductors Only

| Coils & Spacers Listed Starting In Direction Of Air Flow

HC Coil - 01
Coil General/Physical Details Air Side Performance Fluid Side Performance

Location: 0 Rows: 2 Air Flow (CFM): 16000 EWT (°F): 180.0
Tag: AirCoil Fins Per Inch: 11 Altitude (f.): 348 LWT (°F): 160.0
Application: Heating Tubes Per Circnit: 2 EAT-DB (°F): 100 GPM: 1552
Coil Type: Water Finned Height (in.): 57.50 LAT-DB (°F): 884 WPD (f): 10.1
Face Type: Full Finned Length (in.): 81 FV (fvmin): 495 FPS: 58
Tube Diameter: 1/2" BDW Coil Face Area (ft%): 323 TMBH: 1509.2 Fluid Type: ‘Water
Tube Material: Copper Coil Conn. Loc.: Left(Leff) APD (in. w.g.): 0.17 Fhid Weight(ib): 82.6
Tube Wall Thickness; 016" Supp Conn Size: 3" Fluid Volume(fi®): 1.4

Rin Conn Size: 3"

# of Supply l

Project Name: Shippensburg Old Main York Contract No.;
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SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

Unit Tag Oty Model Afr Flow
AHU-A1 1 Solution Indoor Air Handler 69 x 93 16000
Fin Type: Corrugated Comn. (per coil):
Fin Thickness: .006"
Fin Material: Aluminum
Casing Material: Galvanized
Connection Materiai: Steel*
Connection Type: MPT
Coating: Ncone

*York suggests using red brass or copper connectors when the coil is to be attached to a copper or brass piping system.

ARI Messages:

Coil is certified in accordance with the AHRI Forced-Circulation Air-Cooling and Air-Heating Coils Certification program which is
based on AHRI Standard 410. Certified units may be found in the AHRI Directory at www.ahridirectory.org.

CC Coil - 01

Coil General/Physical Details Air Side Performance Fluid Side Performance
Location: 0 Rows: 5 Air Flow (CFM): 16000 EWT (°F): 450
Tag: AirCoil Fins Per Inch: 10 Altitude (f.); 348 LWT (°F): 55.0
Application: Cooling Tubes Per Circuit: 4 EAT-DB (°F): 80.0 GPM: 115.8
Coil Type: Water Finned Height (in.): 57.50 EAT-WB (°F): 67.0 WPD (1) 7.3
Face Type: Full Finned Length (in.): 81 LAT-DB (°F). 562 FPS: 3.5
Tube Diameter: 172" BDW Coil Face Area (fi%): 323 LAT-WB (°F); 549 Fluid Type: Water
Tube Material: Copper Coil Comn. Loc.: Lefilleft) FV (ft/min): 495 Fluid Weight(lb): 161.9
Tube Wall Thickness: 016"  Supp Conn Size: 3" SMBH: 4073 Fluid Volume(ft*): 2.6
Fin Type: Corrugated Rtan Conn Size: 3" TMBH: 584.1
Fin Thickness: 006"  # of Supply 1 APD(in.wg): 0.44
Fin Material: Alminum  Comn, (per coil):
Casing Material: Stainless
Steel

Connection Material: Red

Brass
Connection Type: MPT
Coating: None
ARI Messages:

Coil is certified in accordance with the AHRI Forced-Circulation Air-Cooling and Air-Heating Coils Certification program which is
based on AHRI Standard 410. Certified units may be found in the AHRI Directory at www.ahridirectory.org.

Project Name: Shippensburg Old Main
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SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

| Unit Tag Oty Model Air Flow (CFM)
AHU-1 1 Solution Indoor Alr Handler 69 x 93 16000
Electrical Circuit Summary
Short-Circuit Summary
5 kA rms Symmetrical 480 V Maximum
Circuit 1 Circuit 1 Electrical Details
Supply Fan Motor Control Full Load Amps (FLA): 23.0
Minimum Circuit Ampacity (MCA): 28.8
Maximum Fuse Size: 50.00
Circuit 2 Circuit 2 Electrical Details ‘
Return Fan Motor Control Full Load Amps (FLA): 23.0
Minimum Circuit Ampacity (MCA):  28.8
Maximmm Fuse Size: 50.00
Static Pressure Summary
Segment Component Supply Return
(in. Fan
W.g.) (in, w.g.)
FR-DWDI Return Fan Opening Pressure Drop 0.08
External Static Pressure - User Entered Pressure Drop 1.25
EE Economizer Opening Pressure Drop 0.29
Control Galvanized (CD60) 0.03
Opening Pressure Drop 0.29
Control Galvanized (CD60) 0.03
AF Angle Filter 2" Pleated 30% (MERV 8) 0.16
Dirty Filter Allowance 0.20
HC Heeting Coil Heating 2 rows 11 fins 0.17
CC Variable Length Cooling Coil Cooling 5 rows 10 fins 0.44
F8-DWDI Supply Fan External Static Pressure - User Entered Pressure Drop 2,00
Total 3.29 1.65
Air handling unit parameters vary depending on conditions. Parameters such as airflows, air pressure
drops, and coil capacities are shown for design conditions.

Project Name: Shippensburg Old Main
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Johnsonyj)x(‘ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Oty Model Alr Flow (CFM)
AHU-1 1 Solution Indoor Air Handler 69 x 83 16000
Dimension & Weights Summary
Length* Width** Height Weight
Section (in.) (im.) (in.) {Ibs.)
FR-DWDI Return Fan Segment 49 93 69 1983
EE Economizer Segment 65 93 69 819
AF Angle Filter Segment 17 93 69 416
HC Heating Coil Segment 10 923 69 607
XA Variable Length Access Segment 27 923 69 320
CC Variable Length Cooling Coil Segment 20 93 69 1214
FS-DWDI Supply Fan Segment 49 93 69 1983
Overall: 237 93 69 7342

*The length includes bottom tier segments only.
“*The width does not include coil connection extensions or door latches that extent beyond the unit casing.
The width does not include the depth of any pipe chases.

Shipping Skid Summary
Length* Width**  Height**+ Weight

Shipping Skid (in.) (in.) (in.) (Ibs.)
(FS-DWDI CC) 70 114 79 3197
(XA HC) 37 102 79 927
(AF EE) 50 99 79 858
(EE) 33 59 79 377
{FR-DWDI) 50 114 79 1983
Ship Loose:
None

*The length includes any mounted rain-hoods, discharge flanges, tie-down brackets, shipping wood-blocks, front dampers, split
connectors, electrical/control components, out rigging HW supports, isolation dampers
**The width includes any door handles, coil connections, drain connections, lifting lugs, mounted pipe-chases, electrical/control
components, tie-down brackets, side dampers
*%“The height includes any base-rails, shipping wood-blocks, roof peak, discharge flanges, mounted gas-firnace fiue pipes

Shipping Skid Sequence

Tier 1 F8 < CC) < XA < HC) < (AF < EE) < (EE) < (FR)
Project Name: Shippensburg Old Main York Contract No.:
Printed; 10/25/2011 10;58:17 AHU-1Performance
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johnsony)j((g SOLUTION AIR HANDLING UNIT
Controls PERFORMANCE SPECIFICATION

Unit Tag Qty Model Air Flow (C
AHU-1 1 Solution Indoor Air Handler 69 x 93 16000

Sound Summary

Octave Band Sound Power Levels (dB Re. 1 picowatt)
63 125 250 500 1000 2000 4000 8000 dRBA

Ducted Discharge Rear-1, FS 98 95 96 91 a8 80 75 70
Return Air Top-1, FR 80 a3 82 a0 74 72 70 67
Outside Air Top-1, EE 88 84 83 76 73 a8 63 58 03]
Exhaust Air Top-1, EE 87 85 83 76 73 68 64 58 80

Sound data tested In accordance with ARI-260 (2000}, Standard for Sound
Rating of Ducted Air Moving and Condltioning Equipment.
Notes:;

1 1:he overall A-weighied sound power level is only applicable to sound radiation outdoors and casing radiated
sound. This metric does not apply to ducted components
2. Retumn air sound powers are estimated using 100% of unit flow. Outside air sound powers are estimated

using 15% of unit flow. Exhaust air sound powers are estimated using 15% of unit flow.

Project Name: Shippensburg Old Main York Contract No.:
Printed: 10/25/2011 10:58:17 AHU-1Performance
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SOLUTION AIR HANDLING UNIT

PERFORMANCE SPECIFICATION

Unit Tag Oty Model Air Flow (C
ERV-1 1 Solution indoor Air Handler 51 x 87 4800
Unit Sequence
Tier 2 IP >>> AF >>> XA >>> HW2 >>> XA > FE
Tier 1 F§ <<< XA <<< HWIl <<< XA <<< AF <=<< MB
Basic Unit Options
Insulation Type:  (Refer to Each Segment)
Bese Rail Height: 6"
Performance: High Performance
Unit Special Quotes
None
*Note:Component locations are listed as Segment Hand (Unit Hand) : ex. Left (Right)
See Submittal Drawing for additional details
Segments Listed Starting At Air Inlet
IP — Inlet Plemum
Inlet Plenum Details Inlet Plenum Options
Opening: Front(Rear)  Interior Galvanized Liner
Segment Air Pressure Drop (in. w.g.) 007  Insulation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner
Access Doors on Both Sides 45H x 18W

Multi-Point Door Latch, No Lock, Outward Opening

Project Name: Shippensburg Old Main
Printed: 10/25/2011 10:58:34
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Johnson(jjx(‘ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Oty Madel Air Flow (CFM)
ERV-1 1 Solution Indoor Alr Handler 51 x 87 4800
AF — Angle Filter Segment
Filter Media Detail Filter Segment Options
(Quantity) Filter Sizes: (16)20x16 Interior Galvanized Liner
Filter Loading: Side Insulation: R-13 Foam Insulation
Filter Depth: 2" Galvanized Floor Liner STD Gauge
Filter Media Type: Pleated 30% (MERYV 7) Exterior Galvanized Liner
Filter Area (fi%); 35.6 Access Door on Right Side(Left) 45H x 17W
Filter Air Pressure Drop (in. w.g.): 0.05 Multi-Point Door Latch, No Lock, Outward Opening
Dirty Filter Allowance (in. w.g.): 0.10
XA Access Segment
Access Segment Details Access Segment Options
Segment Length: 23" Interior Galvanized Liner
Insulation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner

Access Door on Right Side(Left) 45H x 13W
Multi-Point Doar Latch, No Lock, Qutward Opening
2" Additional Core Growth

XA Access Segment
Access Segment Details Access Segment Options
Segment Length: 286" Interior Galvanized Liner

Insulaetion: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner
21" Additional Core Growth

Project Name: Shippensburg Old Main York Contract No.:
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SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

lohnson /Il

Unit Tag Oty Model Air Flow (CFM)
. ERV-1 1 Solution Indoor Alr Handler 51 x 87 4500
FE - Exhaust Fan Segment
Segment Details Fan Segment Options
Segment Air Pressure Drop (in. w.g.): 0.00 1" Spring Isolator
Air Flow (CFM): 4600 Interior Galvanized Liner
Altitude (ft.): 348 Insulation: R-13 Foam Insulation
TSP/ESP (in. w.g.): 197/1.25 Galvanized Floor Liner STD Gauge
Air Tnlet; Front(Rear) Exterior Galvanized Liner
Fan Digcharge; Rear(Front) Access Doors on Both Sides 45H x 18W
Multi-Point Door Latch, No Lock, Outward Opening
Fan Detail
Type: AF
Size: 18-18
Construction; 8
Bearing Options: None
Fan RPM: 1351
BHP: 2,01
Fan BHP w/ Belt Loss: 2.15
Outlet Velocity (ft/min): 1460
Motor Detail
Motor Type: ODP Premium Efficiency
HP 0
Voltage/Phase/Frequency: 460/3/60 Hz
Motor RPM: 1800
Frame Size: 182
Location: Right(Left)
Drive Type: Belt Drive
Belt Drive Type: Fixed
Full Load Amps (FLA): 4.1
Efficiency: 89.5%

Project Name: Shippensburg Old Main
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SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

lohnsongle

Unit Tag Oty Model Air Flow (CFM)
ERV-1 1 Solution Indoor Air Handler 51 x 87 4600
Motor Conirol — Exhaust Fan
Motor Control Details Motor Control Electrical Details
Motor Contirol Type: EM Starter Full Load Amps (FLA); 4.1
Motor HP: 3
Motor Control Options
Fused Disconnect
Field Teminated Wiring
Extra Auxiliary Contacts: (1) Normally Open
Enclosure Location: Primary Access Side of FE/FR
The customer must provide a platform or catwalk for accessing the power-disconnect.
Copper Conductors Only
MB — Mixing Box Segment
Segment Detail
Segment Air Pressure Drop (in. w.g.): 0.04
Quiside Air (QA) Return Air (RA)
AirFlow (CFM) 4600 4600
Opening (QTY) Size 21.00Hx66.00W N/A
Area per Opening (ft?) 963 N/A
Location Front-High(Front) Nane
Damper (QTY) Size (1)21.00x66 None
Darper Type Control None
Configuration 100% None
Damper Maodel CD60 None
Damper Material Galvanized None
Blade Orientation Parallel None
Min. Allowed CFM N/A N/A
Damper Linkage Unlinked Unlinked
Interior Galvenized Liner
Insnlation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner
Access Doors on Both Sides 45H x 18W
Standard Door Latch, No Lock, Cutward Opening
Dampers Selected are ASHRAE 90,1 Compliant
Project Name: Shippensburg Old Main York Contract No.:
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SOLUTION AIR HANDLING UNIT
PERFORMANCE SPECIFICATION

Unit Qty Model Air Flow
ERV-1 1 Solution Indoor Alr Handler 51x 87 | _ 4600
AF — Angle Filter Segment T
Filter Media Detail Filter Segment Options
(Quantity) Filter Sizes: (16)20x16 Interior Galvanized Liner
Filter Loading; Side Insulation: R-13 Foam Insulation
Filter Depth: 2" Galvanized Floor Liner STD Gauge
Filter Media Type: Pleated 30% (MERV 7) Exterior Gelvanized Liner
Filter Area (fi%): : 356 Access Door on Left Side(Left) 45H x 17W
Filter Air Pressure Drop (in. w.g.): 0.05 Standard Door Latch, No Lock, Outward Opening
Dirty Filter Allowance (in. w.g.): 0.10
XA Access Segment
Access Segment Details Access Segment Options
Segment Length: 21" Interior Galvanized Liner
Insulation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Bsxterior Galvanized Liner
Project Name: Shippensburg Old Main York Coniract No.;
Printed: 10/25/2011 10:58:34 ERV-1Performance
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Johnson;yj)f(‘ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Oty Model Air Flow
ERV-1 1 Solution Indoor Air Handler 51 x 87 4600
HW — Heat Wheel Segment
Segment Details Heat Wheel Segment Options
Supply Air Pressure Drop (in. w.g.): 0.50  Interior Galvanized Liner
Exhzust Air Pressure Drop (in. w.g.): 0.50 Insulation: R-13 Foam Insulation
. . Galvanized Floor Liner STD Gauge

OutdoorA.lrFlow(CFM). 4600 Exterior Galvanized L i

Exhaust Air Flow (CFM): 4600 Inverter Rated Motor

Segment Length (in.): 28

Heat Wheel Type: Enthalpy

Heat Wheel Vendor: AirXchange

Heat Wheel Model Number: ERC-7490C

Heat Wheel Media: Composite

Heat Wheel Coating:

Arrangement: Vertical

Design Conditions Option Notes
Dry Bulb, °F Wet Bulb, °F

Summer, Outdoor; 92.00 74.00

Summer, Indoer; 75.00 63.00

Winter, Qutdoor: 9.00 8.00

‘Winter, Indoor: 72.00 54.00

Heat Wheel Performance
Summer ‘Winter

Net Effectiveness (%) 81.68 83.34

Sensible Effectivencss 84.36 84.61

(%):

Latent Effectiveness 79.32 79.57

Supply Air Conditions 71.57 61.56

(db, °F)

Supply Air Conditions 65.20 4795

(wh, °F)

Relative Humidity (%) 52,05 34.89

Total Recovered Load 147858 328241

(BTU/Hr)

HEAT WHEEL IS ARI - 1060 CERTIFIED
Motor Performance

Motor HP 0.250

Volts/Phase/Hertz 230/ 240/ 3/ 60 Hz
Project Name: Shippensburg Old Main York Contract No.:
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JOhHSOij}JI‘c SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Oty Model Air Flow (CFM)
ERV-1 1 Solution Indoor Alr Handler 51 x 87 4600
RPM 850
FLA (Full Load Amps) 2.50
Field Terminated Wiring
Heat Wheel Segment Dampers
Exhaust Air Bypass Outside Air Bypass
Opening Size: N/A N/A
Area of Opening: N/A N/A
Damper (QTY)Size: None None
Damper Type: N/A N/A
Damper Configuration: N/A N/A
Damper Model; N/A N/A
Damper Material: *N/A N/A
Blade Orientation: N/A N/A
XA Access Segment
Access Segment Details Access Segment Options
Segment Length: 31" interior Galvanized Liner
Insulation: R-13 Foam Insulation
Galvanized Floor Liner STD Gauge
Exterior Galvanized Liner

Access Door on Left Side(Left) 45H x 24W
Standard Door Latch, No Lock, Outward Opening
10" Additional Core Growth

Project Name: Shippensburg Old Main York Contract No.:
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,l«:hnsonﬂ))x(ﬂ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Qty Model Air Flow (CFM)
ERV-1 1 Solution Indoor Alr Handler §1 x 87 4600
FS - Supply Fan Segment
Segment Details Fan Segment Options

Segment Air Pressure Drop (in. w.g.): 0.00 1" Spring Isolator

Air Flow (CFM): 4600 Interior Galvanized Liner

Altitude (ft.): 348 Insulation; R-13 Foam Insulation

TSP/ESP (in. w.g.): 2.19/1.50 Galvanized Floor Liner STD Gauge

Air Inlet: Front(Front) Exterior Galvanized Liner

Fan Discharge: Rear(Rear) Access Doors on Both Sides 45H x 18W

Standard Deor Latch, Ne Lock, Outward Opening
Fan Detail

Type: AF

Size: 18-18

Construction: 8

Bearing Options: None

Fen RPM: 1402

BHP: 222

Fan BHP w/ Belt Loss: 2,37

Outlet Velocity (ft/min): 1460

Motor Detail

Motor Type: ODP Preminm Efficiency

HP 3.0

Voltage/Phase/Frequency: 460/3/60 Hz

Motor RPM: 1800

Frame Size: 182

Location: Left(Left)

Drive Type: Belt Drive

Belt Drive Type: Fixed

Full Load Amps (FLA): 44

Efficiency: 89.5%

Project Name: Shippensburg Old Main York Contract No.:
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Johnspny})I!& SOLUTION AIR HANDLING UNIT
IR

Controls PERFORMANCE SPECIFICATION
. Unit Tag Oty Model Air Flow (CFM)
ERV-1 1 Solution Indoor Air Handler 51 x 87 4600
Motor Control — Supply Fan
Motor Control Details Motor Control Electrical Details
Motor Control Type: EM Starter Full Load Amps (FLA): 4.1
Motor HP: k]
Motar Control Options
Fused Disconnect

Extra Auxiliary Contacts; (1) Normally Open
Enclosure Location: Primary Access Side of FS

Copper Conductors Qnly
Electrical Circuit Summary
Short-Ciroutt Summary
5 kA rms Symmetrical 480 V Maximym
Circuit 1 Circuit 1 Electrical Details
Supply Fan Motor Conirol Full Load Amps (FLA): 4.1
Minimum Circuit Ampacity (MCA): 5.1
Maximum Fuse Size: 9.00
Circuit 2 Circuit 2 Electrical Details
Exhaust Fan Motor Control Full Load Amps (FLA): 4,1
Minimum Cireuit Ampacity (MCA): 5.1
Maximum Fuse Size: 9.00
Circuit 3 Circuit 3 Electrical Details
Heat Wheel Motor Full Load Amps (FLA): 2.5
Minimum Circuit Ampacity (MCA): 31
Maximum Fuse Size: 5.00
Project Name: Shippenshurg Old Main York Contract No.:
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Johnsr:onajyl(a SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Qty_ Model Air Flow
ERV-1 1 Solution indoor Alr Handier 51 x 87 4800
Static Pressure Summary
Segment Component Supply Exhaust
(in. Fan
W.£.) (in. w.g.)
IP Inlet Plenum Opening Pressure Drop 0.07
AF Angle Filter 2" Pleated 30% (MERV 7) 0.05
Dirty Filter Allowance 0.10
HW2 Heat Wheel - Vertical - Top Tier Energy Wheel Exhaust Pressure Drop 0.50
FE-DWDI Exhaust Fan External Static Pressure - User Entered Pressure Drop 1.25
MB Mixing Box Opening Pressure Drop 0.04
AF Angle Filter 2" Pleated 30% (MERV 7) 0.05
Dirty Filter Allowance 0.10
HW1 Heat Wheel - Vertical - Bottom Tier Energy Wheel Supply Pressure Drop 0.50
FS-DWDI Supply Fan External Static Pressute - User Entered Pressure Drop  1.50
Total 2.19 1.97

Air handling unit parameters vary depending on conditions. Parameters such as airflows, air pressure
drops, and coil capacities are shown for design conditions.

Dimension & Weights Summary

Length* Width** Height Weight
Section (in.) (in.) (in.) (Ibs.)
IP Inlet Plenum Segment - 87 51 460
AF Angle Filter Segment - 87 51 337
XA Variable Length Access Segment - 87 51 228
HW2 Heat Wheel - Vertical - Top Tier Segment - 87 51 622
XA Variable Length Access Segment - 87 51 258
FE-DWDI Exhaust Fan Segment - 87 51 995
MB Mixing Box Segment 29 87 51 473
AF Angle Filter Segment 17 87 51 315
XA Variable Length Access Segment 21 87 51 217
HW1 Heat Wheel - Vertical - Bottom Tier Segment 28 87 51 1089
XA Variable Length Access Segment 31 87 51 321
FS-DWDI Supply Fan Segment 41 87 51 1014
Overall: 167 87 102 6329

*The length includes bottorn tier segments only.
**The width does not include coil connection extensions or door latches that extent beyond the unit casing.
The width does not include the depth of any pipe chases.

Project Name: Shippensburg Old Main York Contract No.:
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JOhI‘ISOﬂﬂj)I(@ SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION

Unit Tag Qty Model Air Flow (CFM)

ERV-1 1 Solution Indoor Alr Handler 51 x 87 4600

Shipping Skid Summary
Length*  Width**  Height*** Weight
Shipping Skid (in.) (in.) (in) (ibs,)

(HW1 HW2) 28 9% 112 1711
(FS-DWDI XA} 74 99 61 1335
(XA AF MB) 67 93 61 1005
(IP AF XA) T2 93 55 1025
{XA FE-DWDI) 68 99 55 1253
Ship Loose:

None

*The length includes any mounted rain-hoods, discharge flanges, tie-down brackets, shipping wood-blocks, front damypers, split
connectars, electrical/control components, out rigging HW supports, isolation dampers
**The width includes any door handles, coil connections, drain connections, lifting lugs, mounted pipe-chases, electrical/control
companents, tie-down brackets, side dampers
***The height includes any base-rails, shipping wood-blocks, roof peak, discharge flanges, mounted gas-furnace flue pipes

Shipping Skid Sequence
Tier 2 @ > AF > XA) > HW > (XA > FE)
Tier 1 F8 < XA) < HVW < XA < AF < MB)
Project Name: Shippensburg Old Main York Contract No.:
Printed: 10/25/2011 10:58:34 ERV-1Performance
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]OhnSOFIﬂ})I f SOLUTION AIR HANDLING UNIT

Controls PERFORMANCE SPECIFICATION
Unit Tag Qty Model Air Flow (CFM)
ERV-1 1 Solution Indoor Alr Handler 51 x 87 4800

Sound Summary

Octave Band Sound Power Levels (dB Re. 1 picowatt)
63 125 250 500 1000 2000 4000 8000 dBA
Contact the Solution Application Group for Heat Wheel Sound Data

Sound data tested In accordance with ARI-260 (2000), Standard for Sound
Rating of Ducfed Air Moving and Conditioning Equipment.

Notes:

1. The overall A-weighted sound power level is only applicable to sound radiation outdoors and casing radiated
sound. This mefric does not 2pply to ducted components

Project Name: Shippensburg Old Main

York Contract No.:
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: Project Name: Shippensburg Okd Main JCi Coniract No:  Contract#
Consukent/Enginesr; Printed Duta: 0252011 11:91:97 AW
mmd’ Contractor: Selection Date: 10/2572011 11:08:11 AM
Sold To: Last Rewialon Date: 10/25/2011 11:10:03 AM
P.O. No: PO
Performance Data Sheet
Unit Tag Qly  Model Alr Flow Total Dty Senaibis Duty
FCU-1 1 F-C12 703 cfm 23,340 Btuh 17.410 Biuh
Unit Data
Mode! Stze :o12 Firter 1" Pleated (MERV B) God Fube Diamster [} 102
Type :  Vortical Floor - Serlea C Filter (Qty) Slze (925X 21.75% 1 Tube ¥vall ] 0.018
FanafMotors : 4r2 Filter Fuce Area [ 4.19 Coll Face Arsa it 403
Capacity : Standand Capacity Wolght* : 251.000
Output Daia |Cptions
Altitude [Ft 0 1" Pleated Bpare Fitsr (MERV B) (1)
Ak Fiow Rete fefm] 708 16 Gauge Front Panel
ESP [nuwg] 0.06 Auxiiary Drip Pan- Plastic, Doubls Wah
Coaling Data BGCO8 24V, Unit 8/8 & Fan Op. Ralay, 3-8pd Fan Relay & Transformer
EAT DRAWE IFl 78,0/ 63.0 Coll Cazing- Galvanized Casing
LAT DBAVE ['Fl B2.6/61.5 Leveling Legs
Tatal Capacity [Btuh] 23,340 0C014 Drain Pan Flosl Switch
Sansible Capacity [Btuh] 17,410 OCM 2 Togple Disconnect Switch - 15 amps
EWTAWT '] 45.0/ 35.0 ©0CO15 Main Fusing (Up to 33 AMPS)
Fluld Flow lapm] 4.80 Paint Options- Fear! White Satin
Fisd P.D owg] 13.08 Remote Mounted Thermostat
Fluld Valochy [ L] 400 Raium Alr QOptions- Return: Stempad Louver Grilis
Rows [ FP1 / Circults H 3 Rows /10 FPi 7 2 Ckt Stanless Stesl Unit Drain Pan
Heating Data ;e:rﬂu-d Height
EAT DB PF1 70.0 dard Width
LAT DB rA 1114 _?upply AIrOpI:m- Supply: Stampad Louver Grille
Sensible Capaclly [Btuh] 31,420 ‘amper Proof Fasteners
EWTLWT PFFl 180.0/ 180.0 Cooling Coll: Fleld Provided Piping Package Siza - 1/2¢
Fluld Fiow Ioom] 3.20 mmmmpmuwwmmwumcmom
Fluld P.D Mrwgl 15.08 Cooling Colk: Left Hand Connection
Plukd Velocly i g Ooomm g: mu‘m" V:th Pacikage Ska - 1/2
: 1Row /10 FPI 71 Ckt : g -z
Rowes / FPI 1 Ciratta ! Huating Con: Fiald Provided by others (2-Posttion Giose-On)
Heating Coll: Left Hand Connection
Heating Coll: Manual Al Vent
Bpaclal Quots [SQM Ep.ehl Quots (BQM Spacial Quote {SQ) Epecial Quote (SO
Electrical Duta ® “Linit waight Inciudes unft with wot coll(s) as sslecied, Dows nat
il " = e oo drop and air
Fan Powst Input [Watta] 147 mum:ﬂﬁpﬂ alr fiow bassd upon dry coll as
Total sounk! power lsvel ciata based on Vestical Floor
Mode] with fan alr flow st corsaponding motor
tap with 11ﬂ'l'lii:ﬂwh motor, 4 row coll, 1” throwaway filter,
Sound power By Octave Band (dB Rs 10'* Watts) e ot atic preasure nnd standard reted Internal
: Sound dl:r hludl In m:onrdm:- mrmmm Hioh
Schaduled motor Information Powsr at Speed.
EP.I !"' =l i = s “4”"‘ =l © For 0" altfude the coll selection hat been trato o Ercis)
= —— Conditions.
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