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Executive Summary

This report is a compilation of input data, assumptions, and results pertaining to a building
energy model performed on the New Inpatient Tower at the Butler Memorial Hospital. In order to
perform the energy model Trane Trace 700H software was utilized. The building was broken down into
core and perimeter zones in order to alleviate conflicts which occur when doing a room by room
analysis.

After extracting numerous pieces of data and information from design documents, a weighted
average of all rooms within each zone was computed and the average values were assigned to each
zone. Upon completion of the energy model, it has been found that the design cooling load is 491 tons,
and the design heating capacity is 7,200 Mbh. This works out to roughly 297 ft*/ton of cooling capacity
and 49 Btu/ft.

Upon doing an energy consumption analysis, it was found that the majority of the energy use in
the hospital is a direct result of medical equipment and lighting loads which account for 62% of the
overall energy consumption within the building. The remaining 38% of the energy consumption is due
to mechanical equipment operation within the hospital. It should also be noted that the carbon
footprint of the hospital is caused by both on-site combustion in gas fired boilers as well as off-site
electric production which produces emissions at the power plant. The following sections will explain in
further detail methods in which the analysis was performed as well as more detailed results.
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Part 1: Design Load Estimation

Assumptions

Energy Simulation Software

The energy analysis which follows in this report is a direct result of a simulated model
performed using Trane Trace 700H. In order to model the simulation, a number of assumptions were
made using available data within schedules, historic weather information, and best judgment. A number
of design variables were given in the basis of design provided by HGA Engineers and certain values were
used.

The Trace model used for this report is a block model which will attempt to accurately depict all
of the zones without doing a room by room comparison. When analyzing a block zone, all the interior
zones were considered and then the weighted averages were calculated when entering the “block”
data. Sample weighted average calculations will be demonstrated later in the report. The following
sections will describe the data input into the model, data output, and an analysis of the results.

Design Conditions

The weather data and outdoor conditions were taken from the design data within ASHRAE
Fundamentals 2009 and are shown below. Indoor design conditions were taken from the design
documents basis of design. The driftpoint was also specified.

Outdoor Design Conditions

Location Butler, PA
Summer Dry Bulb (°F) 89
Summer Wet Bulb (°F) 73
Winter Dry Bulb (°F) 2
Summer Clearance # .97
Winter Clearance # .97
Summer Reflectance 2

Winter Reflectance 2

Carbon Dioxide Level 400

Table 1: Outdoor Design Conditions
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Cooling Dry Bulb (°F) 75 Cooling Dry Bulb (°F) 60
Heating Dry Bulb (°F) 72 Heating Dry Bulb (°F) 60
Relative Humidity (%) 50 Relative Humidity (%) 50
Cooling Driftpoint (°F) 77 Cooling Driftpoint (°F) 62
Heating Driftpoint (°F) 70 Heating Driftpoint (°F) 58

Thermostat Location Room

Moisture Capacitance Medium

Humidistat Location Room

Figure 1: Indoor Design Conditions

Airflow

Airflow design was taken directly off of the design documents and then averaged to find the
appropriate ventilation air designated to each zone. Chart found in Appendix B.

Infiltration

It was assumed that the building is pressurized and built using average construction techniques;
therefore the infiltration rate is 0.3 air changes/hr.

Building Construction

Building U-values were taken directly from the basis of design performed by HGA Engineering
and utilized for the purpose of the energy simulation.

Type Construction U-Value
Slab 4" LW Concrete 0.2
Roof Thermoplastic Membrane W/ Insulation 0.06
Walls 6" Steel Stud W/ Insulation and Brick 0.1
Glass Low e Tinted Glass (Shading Co = 0.28) 0.26

Figure 2: Construction Materials

Walls 9'
Floor to Floor 14.75'
Plenum 5.75'

Figure 3: Wall Heights
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Energy Simulation Block Zones

The block load model used to project the energy consumption of the New Inpatient Tower was
set to alleviate tedious configuration which is necessary if the analysis is performed on a room by room
basis. The block load approach has broken up the building into the seven different floors. Within each
floor there are core and perimeter zones. The perimeter zones are further broken down into North,
South, East, and West zones. This is to account for solar gain due to windows facing in different
directions. It should be noted that AHU-6, 7, & 8 which all serve single rooms were excluded from the
analysis due to their negligible impact.

The following figures identify each zone within the building:

GROUND FLOCR CALLOUT PLAN - ARER & 1
= A

Figure 4: Ground Floor Block Zones

E = Core Zone
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Figure 6: Second Floor Block Zones

- = Core Zone
E = Perimeter North
- = Perimeter South
- = Perimeter East
- = Perimeter West
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Figure 7: Third Floor Block Zones
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Figure 8: Typical Fifth, Sixth, & Seventh Floor Block Zones
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The individual rooms were broken down into block loads by using the room schedule. Below is a

sample schedule depicting how the second floor rooms were broken up into blocks. Please note that all
rooms and corresponding blocks were properly correlated and the results are displayed in Appendix B.

BUTLER MEMORTAIL HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - SECOND FLOOR
Thermal Load Zones
SUPELY RETURN
ROOM DATE | QR CFM|OR CFM ACH CEM CEM

JrooM NO. |ROOM NAME ZONE [FACE  |TYeE LREL |PEOPLE | MIN [ACTUAL |& LCTUAL TOTAL TOTAL

23 STORAGE Core Corridor 198 -— 59 7 7 180 180

23 WOMEN'S Core Restroom 280 375 500 4 13 500
2 TRAINGING 'D' Core Office 388 19| 285 297 4 13 900

2 FOYER Core Corridor 320 0| 16 231 4 13 oo

2 TRAINING 'B' Core Office 378 8| 285 287 4 14 800

2 TRAINING 'C' Core Office 351 18| 270 297 5 15 800

23 RIUM Ext  [Worth |Conference | 3077 158 7¢ 1434 3 8 4345

z OM/ PREF Ext  [Worth |Mechanical | 178 1| 2o 56 z 7 170

2 Ext  [North |Corridor 304 1| 20 165 4 12 500

23 BORRD ROOM Ext  [North |Conference | 1186 32| 480 535 3 9 1620

23 CONFERENCE ROOM Ext [West |Conference | 463 16| 320 353 5 14 1070

23 MEDICAL STAFF CONFERENCE ROOM |Ext [West |Conference | &6l 16| 320 353 3 10 1070

2 MEN'S Core Restroom 214 225 430 5 14 430
2 WOMEN'S Core Restroom 212 225 430 5 14 430
2 ON CALL Core office LR 1| 2z 33 3 8 100

z PERE. OFFICE Core office 86 1| z 33 3 g 100

z STORAGE Ext [#est |Corridor 95 o --- 33 3 8 100

2 CONFERENCE ROOM Ext [West |Conference | 372 16| 240 248 4 13 750

23 SCRUE ALCOVE Core Corridor 102 1] 2 33 2 7 100

Table 2: Example Zone Breakout from Room Schedule

Referencing Table 2 above, green highlighted cells correspond to core zones, yellow to north

perimeter zones, and blue corresponds to west perimeter zones. It should be noted that the colors are

coordinated between the plan view of the room layouts (Figures 4 — 8) and the room schedule zone
breakout shown in Table 2 and Appendix B.

Ground Floor - Core

Fifth Floor - North

First Floor - Core

Fifth Floor - South

Second Floor - Core

Fifth Floor - East

Second Floor - North

Fifth Floor - West

Second Floor - South

Sixth Floor - Core

Second Floor - East

Sixth Floor - North

Second Floor - West

Sixth Floor - South

Third Floor - Core

Sixth Floor - East

Third Floor - North

Sixth Floor - West

Third Floor - South

Seventh Floor - Core

Third Floor - East

Seventh Floor - North

Third Floor - West

Seventh Floor - South

Third Floor - Operating Rooms

Seventh Floor - East

Fifth Floor - Core

Seventh Floor - West

Figure 9: Summary of Block Zones
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To the right is a list of all the
different zones that were used within
the Trane Trace model. A list of rooms
within each zone can be found in
Appendix B, as previously mentioned.
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When performing block load calculations it is imperative that each room within the block is
accounted for to ensure that any critical loads are not overlooked. To ensure that each zone is well
representative of their rooms within, a weighted average of every room and their respective loads has
been calculated. The weighted average of all the rooms within the zone was used in the final zone
calculation. An example of how this procedure was performed is shown below:

Second Floor - Core

(sqft) (%) (#) (W / sqft) (W sqft) (W sqft) (W sqft)
Space Type | Area | Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 6502 0.24 3 1.20 0.28 1.00 0.24
Lobby 13336 0.49 70 1.80 0.88 1.00 0.49
Mechanical 262 0.01 0 1.40 0.01 25.00 0.24
Office 4713 0.17 101 1.70 0.29 2.00 0.34
Restroom 2620 0.10 0 1.10 0.11 0.00 0.00

27433 174 1.57 1.31

Table 3: Example Calculation of Weighted Zone Calculation Method

In the above example, the following values were placed into the model for the Second Floor-
Core. Referencing Table 3 above, the number of people in the zone was entered as 174, lighting load
entered as 1.57 W/sqft, and equipment load entered as 1.31 W/sqft. The overall size of the zone is also
shown and was entered as 27,433 sqgft. All values were calculated for each zone and are shown in
Appendix C.

Similarly, each perimeter zone within the building has an exterior wall and glazing, which needs
to be taken into account for the envelope loads when doing the thermal load model. In order to
determine the exterior wall and glazing area of each perimeter zone, a calculation was performed
combining all the rooms within each zone. A sample calculation for the Second Floor - Perimeter zones
are shown in Table 4. A compilation of all exterior walls for various zones can be found in Appendix D.

Second Floor
(ft) (ft) (saft) (ft) (ft) (saft)

Ext. Face | Wall Length | Wall Height | Wall Area| Window Length | Window Height | Window Area
North 238 14.75 3510.5 59 8 472
South 44 14.75 649 12 6 72
East 55 14.75 811.25 53 2 106
West 154 14.75 2271.5 72 6 432

7242.25 1082

Table 4: Example Calculation of Window and Wall Areas
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Energy Simulation Systems

When modeling the New Inpatient Tower at the Butler Memorial Hospital, only the (5) main air
handlers were modeled. The remaining air handlers, units 6, 7, & 8 all serve mechanical rooms and
were neglected from the overall building energy model. AHU-1, 2, & 3 serve the majority of the hospital
and are coupled together, enabling each air handler to supply every room if called upon. AHU-4 & 5
serve the operating rooms and are also coupled together. Due to the nature of the systems being
coupled, a detailed breakdown of each zone and the corresponding air handler, as modeled in Trane
Trace is shown in Table 5.

= When modeling the operating
rooms, the zone was split into 2 sub-
Zone Air Handler zones. Each sub-zone corresponds to a
Ground Floor - Core AHU-1 different air handler; either AHU-4 or
First Floor - Core AHU-1 AHU-5. The sub-zones are exactly half
Second Floor (All) AHU-1 of the area of the overall zone and are
Third Floor (All except OR) AHU-2 therefore identical except when
Fifth Floor (All) AHU-2 comparing the air handler which serves
sixth Floor (All) AHU-3 them.
Seventh Floor (All) AHU-3
Third Floor OR # 1 AHU-4
Third Floor OR # 2 AHU-5

Table 5: Zone and Corresponding Air Handler

10.27.2010 Technical Report 2 Matthew Geary
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Trane Trace Results vs. Design

Ventilation and Cooling Capacity Comparison

Air Handler Loads

AHU-1 Ground - 2nd Floor 12,604 38,193 143 2,464
AHU-2 3rd & 5th Floor 12,534 37,982 142 2,160
AHU-3 6th & 7th Floor 10,321 31,277 122 1,864
AHU-4 Operating # 1 4,621 14,002 42 317
AHU-5 Operating # 2 4,621 14,002 42 317
| 44700 | 135456 | 491 | 7,122

Table 6: Air Handler Capacity

Due to the fact that loads were not assigned to each air handler within the building design or
schedule, the Trane Trace model was compared to the design calculations using a whole building
approach. The results of the comparison can be seen in Table 7 below.

Data Compared Trace Energy Model Design Data % Difference
Building Area (sgft) 146,095 196,254 -0.26
Ventilation Air (¢fm) 44,700 53,812 -0.17
Ventilation Air (cfm/sgft) 0.31 0.27 0.12
Supply Air (cfm) 135,456 153,848 -0.12
Supply Air (cfm/sqgft) 0.93 0.78 0.18
Cooling Capacity (tons) 491 725 -0.32
Cooling Capacity (sqft/ton) 297.55 270.70 0.10
Heating Capacity (Mbh) 7,122 12,000 -0.41
Heating Capacity (Btu/sqft) 48.75 61.15 -0.20

Table 7: Energy Model vs. Design

The Trane Trace model varies from the design calculations in most instances; however, the only
drastic difference deals with the heating load. Due to the fact that the Trane Trace model neglected
rooms with negligible impact, stairwells, elevator shafts, etc., the Trane Trace model was significantly
less square footage than the actual design data. Because of this, even though the cooling and heating
capacity of the Trace model were low, when we compare the two on a square foot basis the differences
are not as noticeable. The heating value of the Trace model was calculated at 7,122 Mbh at peak load,
compared to designed value of 12,000 Mbh at peak load. The reason for the drastic differences in peak

10.27.2010 Technical Report 2 Matthew Geary
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load is not clear. After many approaches were made to determine the discrepancy, it is understood
that the designers assumed that the peak heating load would occur with 100% outdoor air supplying the
rooms. This is not the case within the building, due to the VAV system only requiring, at most, 33%
outside air. Why the designer’s model was done in such manner is not clear.
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Part 2: Energy and Operating Costs

Energy Consumption Summary
After developing and fine tuning a Trane Trace model to develop heating and cooling loads
within the New Inpatient Tower, Trace was then utilized to account for total building energy
consumption and operating costs. The following sections will analyze and breakdown the energy
consumption and economic impact of the hospital addition.

Energy Consumption Summary

W Heating

M Cooling

W Supply Fans

B Aux. Equipment

M Lighting

m Receptacle

Figure 10: Energy Consumption Summary

Figure 10 clearly displays the energy consumption breakout for the different loads within the
building. As seen in the pie chart, the bulk of the energy consumption is due to lighting and receptacle
loads. Since this is a hospital which requires extensive amounts of medical equipment and proper
lighting twenty four hours a day seven days a week, it is appropriate to assume these values are fairly
accurate. The cooling load is higher than the heating load which is also expected. A further breakdown
of the actual amount of energy used for each process will follow.
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Equipment Energy Consumption

Type Energy (1076 Btu/yr) Cost Cost/sqft
Lights 6,751 $79,954 $0.55
Heating 1,274 $7,611 $0.05
Cooling 18,000 $21,318 $0.15
Pumps 703 $8,326 $0.06
Heat Rejection 211 $2,499 $0.02
Fans 5,054 $59,856 $0.41
Receptacles 9,305 $110,202 $0.75
Figure 11: Equipment Energy Consumption
Energy Cost
Type Energy (1076 Btu/yr) Unit Cost Cost ($/yr) Cost ($/sqft)
On Peak Elec. 11,171 10.00 S/KW $163,924
Off Peak Elec. 13,672 5.00 S/KW $120,378
Total Electricity |24,844 $284,301 $1.95
Gas 1,093 0.505/Therm $5,468 50.04
25,937 $289,769 $1.98
Type Energy (1000gal/yr) Cost (S/yr) Cost (S/sqft)
Water 2,0721.00 5/1000gal $2,072.00 $0.01
$291,841.00 $2.00

Figure 12: Energy Cost Including Make-up Water

F32.000

325.000

324000

320,000

316.000

3$12.000

F5.000

34.000

Monthly Utility Costs

30
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Figure 13: Monthly Energy Consumption
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An energy analysis was not done on the New Inpatient Tower when the building was designed.
The reason that an energy analysis was not done is due to the fact that the addition is not a LEED

certified building, and to perform energy analysis adds extra costs which the owners and engineers did

not desire to support. The owners were also unwilling to supply information regarding utility bills. For

these reasons there is not any way to compare the Trane Trace model results with actual energy

consumption. Figure 14 shows the monthly electric consumption with the different equipment types

broken out. It should be noted that Misc Equip. refers to receptacle loads within the hospital.

Bldg Elec Menthly Energy Costs by Equip ($)

Alt 1: Alternative 1
Lights (S}
Wisc Equip (5)
Cooling Equip (5)
Fan E quipment (§)
Heating Equip (5)

T T T T T T T
Jan Feb Mar Apr May Jun Jul

Aug Sep

Figure 14: Monthly Electric Costs

T
Oct

Nov

Dec

As Figure 14 depicts, the receptacle and lighting loads are fairly constant throughout the year.
This is due to the fact that these loads are not seasonal. There should be a constant lighting and
equipment load regardless of the outside temperature. Below, in Figure 15 there is a breakout of the
cooling energy utilized. The graph depicts the amount of energy that each cooling component uses, as
well as the profile variation on a monthly basis. Figure 16 represents the amount of make-up water that
must be supplied due to evaporation and drift in the cooling tower. Due to increased solar heat gain
and envelope loads, cooling equipment load is highest during summer months. Since the chillers are
running more often in the summer, make-up water for cooling towers also increases.

Technical Report 2
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Monthly Coocling Equipment Consumption Alt1: Alternative 1
Chiller/Compressor (KWh)
140000 Cond/Tower Fans (kWh)
Clg Pumps & Misc (EWh)
120000
100000

Figure 15: Monthly Cooling Energy

HVAC Cooling Tower Consumption

350 7

300 7

250 7

200

150 +
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Figure 16: HVAC Water Consumption
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Monthly HYAC Energy

Alt1: Alternative 1
Chiller/Compressor (kWh)
Cond/Tower Fans (kWh)
Clg Pumps & Misc (kWh)
Fan Equipment (kWh)

250000 — Boiler (kWh)

200000 —

150000 —

100000 - ! . !

Figure 17: Monthly Analysis of HVAC Energy Usage

Figure 17 is a chart depicting the overall amount of energy consumed throughout the year by
the HVAC equipment. Chiller and cooling tower loads are highest during summer months. The boiler is
utilized primarily in the winter months in order to provide heating to meet loads due infiltration,
conduction, and ventilation air. Supply fan energy remains fairly constant through the year although
increases marginally in the summer months.
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Emissions

INTERCONNECTION

NERC INTERCONNECTIONS
The emissions from energy use withinthe New | |75 .
Inpatient Tower were estimated using emission factors
from the Regional Grid Emission Factors 2007 database.
Since Butler, Pennsylvania is within the RFC region and
wece

the Eastern Interconnection in Figure 18, when
analyzing emission rate factors, the Eastern zone data

FRCC

' \'
1
.H ERCOT N
INTERCONNECTION

was Used . mu:'([t;r:;:znon g > EASTERN
’ INTERCONNECTION
Figure 1 North American electrical grid interconnections, including the 10
NERC regional reliability councils (NERC 2007)
Figure 18: NERC Interconnections
Annual Emission
Delivered Electricity On-Site Combustion
Pollutant (Ib pol./KWh Elec.) | Ib Pollutant/yr | (Ib pol./1000ft"3 Nat. Gas) | Ib Pollutant/yr | Total (Ib/yr)
CO2 1.64 11,942,112.6 122 133,407,000.0 145,349,112.6
CHa 0.00359 26,141.6 0.0025 2,733.8 28,875.3]
N20 0.0000387 281.8 0.0025 2,733.8 3,015.6
N Ox 0.003 21,845.3 0.111 121,378.5 143,223.8
SOx 0.00857 62,404.8 0.000632 691.1 63,095.9
CO 0.000854 6,218.6 0.0933 102,023.6 108,242.2
TNMOC 0.0000726 528.7 528.7
WVOC 0.00613 6,703.2 6,703.2
Lead 0.000000139 1.0 0.0000005 0.5 1.6
Mercury 3.36E-08 0.2 0.00000026 0.3 0.5
PM10 0.0000926 674.3 0.0084 9,185.4 9,859.7
Solid Waste 0.205 1,492,764.1 1,492,764.1

Table 8: Annual Emissions

Summary
As noted in previous sections, the overall cooling load within the hospital addition is roughly 491
tons on a design day and 297 ft*/ton. The design heating load is roughly 7,200 Mbh and 49 btu/ft>. This
analysis appears quite accurate although it differs from design documents. Unaccounted for heating
loads could be due to the use of radiant finned ceilings and flooring in the perimeter zones which was
not able to be modeled using Trane Trace.

Over 60% of the energy consumption within the hospital addition is due to lighting and
receptacle loads while the remainder is a direct effect of the mechanical equipment. After analyzing
many of the features within the hospital addition, it is becoming more apparent that an energy efficient
design was sacrificed for redundancy and reliability. The hospital also shows great potential for the
possible use of heat recovery from exhaust vents which were not taken advantage of in the original
design.
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APPENDIX A

List of Tables and Figures
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BUTLER MEMORIAL HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - GROUND FLOOR
Thermal Load Zones
SURELY EETURH EXHRUTET
BOC0M CATE CEFM CEFM
BOCM NHO. |ROCM NAME ZONE Type AE EED TOTAL TOTAEL TOTAL
0R333 MED/GAS STORACE ROCM Core |[Mechanical 186 9.3 132 5.0 400 4510
02334 EMERGENCY DISCONHECT Core [Mechanical 285 14_25 139 2.1 420
0R&335 STCRAGE Core [Corridor 104 5.2 33 2.2 100
0a337 STCRAGE Core [Corridor 14 7.3 20 1.9 120
02940 CORRIDOR Core [Corridor 227 11_35 50 1.5 150
0RS41 MECHENICAL CORRIDOR Core |Corridor £57 33 112 0.7 2.2 340
0Aa942 STORACGE Core [Corridor 24g 22.3 201 3.2 9.7 810
0n544 Core |Corridor 207 40 .35 158 1.4 4.2z 480
0R94E Core |Corridor 9483 49 65 203 2.9 5.7 1220
BUTLER MEMORTAT. HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - FIRST FLOOR
Thermal Load Zones
SUPELY RETURN | EXHAUST
CEM
ROCM NO. |R00M KA TOTAL TOTAL
TOILET Core 120
STERILE STORAGE 3060 3060
DECASING 120 120
100 100
120
150
s 2100
E.T.0. ROCM
CART WASH Mechanical 0| --—- 330 15 45
STEAM STERILIZERS Mechanical 0| --—- 530 26
BARREL ROOM Core Mechanical 0 === 33 &
VENDOR EQUIPMENT e Mechanical 0 2 3
EP Corri 0 10 24
STORAGE Coze 0 3 7 100
TOILET/SHOWER s 0 g 15 140
HOLDING OIffi 0 14 33 2540
FIRE ALARM PANELS Mechanical 1| 20 50 3 g 120
INSTRUMENT DECONTAM Mechanical 0| --—- 5 2
ELEV. MACHINE ROOM Coze Mechanical 0 Z 2
TRASH/LINEN CHUTE = Corridor 0| --—- 8 g
MECH. ROOM Mechanical ol 75
FIRE FUME ROOM Mechanical 0| 80
TOILET s Rest 55 0| —— 5 12
FACILITY STAFF ROOM Offic 0 4 5 2 & 420
ELECTRICAL Mechanical 4 0| 16.9 3 7 320
STORAGE Corridor 3 o === = 7 130
STORAGE Corridor a8 1] === 2 S 230
ELEV. EQUIEMENT ROOM = Mechanical 3 [ 113 g 17 320
SUMP ROCM s Mechanical g 0 50 2 5 120
IT CLOSET Mechanical 3 0| --—- 59 10 24 140
ELEVATOR LOB = Corri 785 N 353 3 8 840
PATIENT/SER TOR LOBBY B15 0 5 542 5 12 1250
CORRIDCR 718 0| 12.3 309 1 3 735
101 0 25 2 4 &0
= 248 0 55 2 4 130
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BUTLER MEMORIAL HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - SECOND FLOOR

Thermal Load Zones

RETURH
ROOH DATR

AREX |[PECFLE

OB ACEH

ACT

CH HAME ZCEE

STORAGE Core Corridoz 188 a — 53 2 i
[WOMEN " = Coze Restroom Z80 4] 378 500 4 13 500
WP Core Corridoz 50 a — 53 3 7 180
HEN'3 Core Restroom 270 a 525 5 14 500

COART3 Coze Cozrridoz 238 a 55 2 5

SEATING Coze ZE0 5 330 3 ZE

CORTROL Coze 53 1 25 4 11

IRRINING 'E' Coze 753 28 552 3 14

TRAINING 'A" Coze £ 18 Z57 3 14

ARINGING "D Coze 8 15 257 4 13

Coze 2 0 231 q 13

Core 7 257 4 14

Coze 287 3 15

Ext 1434 2 g

Ext 56 2 T

Ext LlES 4 12

Ext 535 g

Ext 353 14

MEDICAL STAFE CONFERENCE ROCM  [Ext 353 10
HER'3 Coze 430 434

[WOKEN " 3 Coze
oH CaL Coze
RE. OFEICE Coze
STCORAEGE Ext
COREERERCE ROOM Ext

230

33

m
.
(=}
'

b=
=

6

s
B
L=}

o | oo s | | s [en fos
i
s
o
[

o
o
@ | w
i
=
|
[
=
=

248

i
%
-1
o

aE

.|
n
=)

RARL CARE Coze
WATOR LOBEY Ext

SCRUE ALCOVE Coze 2 2 i 100
0 CRLL Coze 2 2 =] 100
08 CRLL Coze 23 2 =] 100
TEEZM LERDS Core 50 3 10 150
LCUBGE Ext 185 2 a 560
ROOM Coze 540 3 g 150
12N LOUHGE Ext 96 2 a 2890
SPECIRLIST Coze 23 2 =] 100
Core 23 3 =] 100
Coze 53 2 ) 160
ROCH Corze a 750 2 & 7540
LCCEER ROCM Coze a 750 2 & 750
Core - 5& 2 5 250
Coze 7 63 2 & 214
LIREH,/TEASH CEUIE Coze 52 5 16 280
E Ext 20 23 2 100
Ext 1 320 475 2 10 1240
ROOM Core a &0 56 3 200
2
&

rl O

Coze 1 20 leg 1 514 514
Coze 2 40 113E az 29 26040 3600
Coze 12) 244 113E 12 42 26040 3600
Coze 71 2 =] 0 1760
RETAIL RRER Coze 7 2 ) i 170
[WORERCOM Coze 2 40 4 13 204 200
ED LCCEER ROOM Coze gL 172 7 21 524 5240
ATSTIN'S FLAYROOM Corze 270 4 80 55 2 T 204 300
RE3OURCE LIERARY Corze 227 4 80 116 2 T 350 3540
CORSULT 1 Core E6 1 20 26 4 11 114 110
CORSULT 2 Coze 13z 1 20 40 2 & 124
CORSULT 3 Coze 125 1 54 3 B
CONSULT 4 Coze les 1 53 2 &
SEATING Core 223 12 248 5 15
Z Coze 112 2 40 2 =]
1 Core 117 2 40 3 =]
RECEF . Coze Lobby 200 2 lE2 4 11
SEATING Coze Lobkby 1440 15 416 2 &
Coze Lobkby 480 13 416 & 1E
Coze Cozridoxz 539 Az 1568 2 &
Coze Lokby 1370 330 2 5
Coze Cozrridoz EED 200 2 T
Coze Cozrridoz G50 lE5 a o
Coze Cozrridoz 260 4E LE5 1 2

-
]
"
s
=
-
o

Ext Seuth |[Corridor

Core Corridor 655 a3 53 1 z
Coze Cozridoz G54 22 a7 1 2
Core Corridor 738 a7 208 2 5
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ZRE32 B! HCTIOH Core Lokbky 788 40 211 2 5 640 640
ZR945 ELEVAICR LOEBY Coze Lobby 737 37 ag 1 Z 4240 420
ZRO48 LOBEEY Coze Lobkby 1200 a0 330 1 4 14040 1000
ZR945 LOBEY Coze Lobby 2715 125 256 1 Z 12040 1200
ZRO5D ELEVAICR LOEEY Coze Lobby 150 7.5 53 3 B 160 160
BUTLER MEMORIAL HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - THIRD FLOOR
Thermal Load Zones
ROOM L[ATA
ROCH MO. |ROCH HAME ZOKE TYIPE
E1EVATOR LOBEY Ext |East Lobby 1316 o (13 752 2 1z
ELEC. Core 78 o 4 172 15 44
MEN3 TOILET Core Restroo 1 a 100 5 15
WOMENS TO T Core Restroom 0 100 5 15
COMSULT 2 Core Office Zz 2 5
Core 2 2 5
Core 7 1 2 £
Core Restroom SE 0 16
Core Restroom 55 O — 15
Core Office 118 O 2 g8 30
Core a0 1 & 17
Core 200 1 2
STOR. Core O O 2 =
Core Restroom 0 5
Core Restroom 0 3
Core Restroom O O 15
Core Restroom 3 a - 1€
Core Corridor Z 0 - 16
Core Restroom 52 0 i 1€
64 O — 15
BE o 2 12
2 2 g8
2 2 10
4 2 10
4 2 10 560
{LINEN CHUTE 0 5 15 260
1 2 10 120
1 2 120
1 2 120
1 2 120
1 2 120
1 2 120
1 2 120
1 2 120
1 2 120
1 2 120
L 2 120
1 2 120
1 2 120
Restrocom 0 -
Core Fatiens 111 1 Z
Core Fatien 108 1 z L]
Core [Restroom 51 0 - 1& 110
Core Fatient 110 1 z L]
Core Patiens 114 1 Z
Core 1 z
Core al Z
Core al Z
Core 1 Z €
Core - 120
Core 1 L]
Core 1 3
Core 1 €
Core 15 110
Core 1 Z € 130
Core 1 Z € 130
Core all 4 70 gl
Core - 15
3R205 15 Core 1 5 24
AR206 PRACT ISO 14 Core 1 5 24
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3R208 PRCT 13 Ext |Wes=t BD 1 20 a0 2 8 an S0

JRF11 PRCT 12 Ext |Wes=t BD 1 20 30 2 8 1] G0

SAZ12 SOILED HOLDING Ext |Fest T2 -——= a0 2 1€ a0 150

JR213 PRCT 11 Ext |Wes=t BD 1 20 43 4 11 130 130

SAZ1S PACT 10 Ext |Fest BD L 20 a2 2 2 100 100

AR21E CRRESIVER Ext |Wes=t 180 2 40 73 2 8 220 220

3RZ1T PRI & Ext |FWest BD L 20 az 2 a 100 100

JR218 PRCT &8 Ext |Wes=t BD 1 20 43 4 11 130 130

3RFZ20 IV TEAM STATION Ext |Wes=t Patiens 110 1 20 (1.1 4 1z 200 200
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BUTLER MEMORIAL HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - FIFTH FLOOR
Thermal Load Zonss
SUPPLY RETURN | EXHAUST
ROCMDATA | CACFM [ OACFM| QAACH ACH CPM CruM CFM
ROOM NAME Z0ONE FACE TYPE AREA [PEOPLE MIN__[ACTUAL JACTUAL |ACTUAL TOTAL TOTAL TOTAL
VETOR LOBEY Ext East | Lobby €40 20| =200 386 4 13 lzo0 1200
FAMTLY WAITING Ext East | Lobby 733 26| 52 083 & 19 2100 2100
ELEC. Coze Mechanical| 12& o ¥ 257 14 T8O T80
WOMEN'S FUSLIC TOIL Core Bestroom a i— - 11
HEN"3 FUBLIC Coze Bestroom o — - 11 100
Coze Office 1 3232 2 7
Core Corridor 2 76 3 g
Coze Office 1 3232 4 11
Core Corridor 1 33 4 13
Core Dffice a — 50 2 B
Coze Corzidox o - — - 18 100
HEDICATICH Core Office 1 26 2 &
E.T. VENT STORAGE Cors Corridor 1] 10 106 4 12
WORESTATICN Core Corridox 2 &0 g 4 11
COPY Coze Corzidox 1 20 50 4 18
TATICOH Core Office 1 20 33 2 &
EOC WORERCOOM Core DEffice 1 20 322 5 16
INTENSIVIST OFFICE Core 1 33 3 B
ICE Core 1 33 2 7
Coze 1 26 2 LT
Core a 63 2 7
Coze Corzidox 45 o - — - 27
Coze Bestroom €0 75 — - 12
Core Corridor 1 1 20 33 4 12
Cors Qffice 5 1 20 33 3 <
C Coze Mechanical ) L 172 11 232
WORKSTATION Core Corridor 3 &0 78 8 23
STR T! Ext Hozth o 75 — - 16
= E Core o] — — 12
STAFF EREAR Ext East & & 18 520 540
TRAJH & JEN CHUTE Core o] — SE 2 21 170 340
CLEZN EQUIFMENT Ext East o] — 165 2 B 500 50
STAFF CONFERENCE Ext East 3 &0 78 2 & 240 240
R.T. OFF 1 20 78 g 27 220 230
S0ILED HOLDING o] =-—— 20 2 10 120 220
ROURISEMENT 1 20 78 & T
Lot 1] g e 2
1 20 33 4 12
1 322 2 B
1 232 2 1
Dffice 1 22 2 ]
Patients 2 8z 3 g
Bestroom i - 17 120
2 a0 2 g
- 12 80
2 a0 e 3 )
i --- — — 12 80
2 30 8z 2 g 280 150
-—= - 13 50
2 g2 2 g
- 13 50
2 e 3 )
— — 12 80
2 e 3 ) 280 150
- -—= - 13 80
2 40 82 2 ) 280 150
-—= - 13 50
2 2 g
- 13 50
2 40 &2 3 : 280 150
Bestroom - - - 13
211 EATTENT BROOM (ISOLATION) Patient 2 40 122 4 15 270
SAZ Ext West |Restroom 54 - i i 12
a2 EATIENT ROOM Ext West |Patient 232 2 40 BE 3 B 260 170
SAZ Ext Fest |Bestroom 54 - i i 12 20
SA21 EATTENT ROOM Ext West |Patient 232 2 40 [ 2 B 260 170
SAZ] Ext West |Restroom 54 i i i 13 80
SRZ CCO PRATIENT ROOM Ext West Fatient 232 2 40 BE 3 ] 260 170
SA2] ILT Ext West |Bestroom 54 - i i 12 20
5221 CCU PATIENT BOOM Ext West |Pasient 232 2 40 BE 3 B 260 170
EAZ TLT Ext West |Restroom 54 i i i 13
SAZ1E CCU PATIENT ROOM Ext West |Patient 232 2 40 [ 2 B 260 170
SA2] ILT Ext West |Bestroom 54 - i i 12
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FATIENT ROOM Ext West |Patient 232 2 40 ag 2 B 280 170
Ext West |Restroom = i i i 13 S0
FATIENT ROOM Ext South |Patient 232 2 40 ag 2 2€0 170
Core Eestrocom 54 - - - 12 =l
FATIENT BOOM Ext Zouth |Pasient 273 2 40 a6 2 7 2€0 170
Core Bestroom = - i - 12
i | Core Mechanical 37 - 2 5 20
E-ROOH Core Mechanical i 2 3 16
[ISOLATICH) ROCM Ext South |Fatient 2 40 122 4 16
Ext Zouth |Restroom == i - 13
FATIENT ROOM Ext South |Patient 2 40 79 3 g 220 1s0
Ext South |Restroom — — — 12 90
FATIENT ROOM Ext Zouth |Pasient 2 40 75 3 = 240 1s0
Ext Zouth |Restroom - -—= - 12 50
EATIERT ROOM Ext Sguth |Fatient 2 40 78 2 g 220 150
Ext Soputh |Bestroom — — — 12 ai
EATIENT ROOM Ext Scuth |Patient 2 40 75 3 = 240 150
Ext South |Bestroom — — — 12 20
Coze - 2 g
Core - 2 &
Coze - 2 LT
Coze - 1 g
Core - 2 &
Coze 7 - 1 4
Coze 132 26 1 4
Core 77 - 26 1 3
Coze - 22 4
Core 3 €0 789 L 11
Core - 277 2 L2
EATIENT/SERVICE ELEVATCR LOBEY|Ext East |Corridoz - 224 5 16
ELEVATOR LOSEY Core Cozrzidox - 2 LT
Ext Cozzidox - 1 2
Core Corridor - T2 2 5

BUTLER MEMORIAL HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - SIXTH FLOOR
Thermal Load Zones
.| CEM|

BOOM MAME ZONE FACE

ELEVATOR LOBEY Ext East 20 200 3 = 12

BMTLY WAITING Ext East 26 520 6 & 18

ELEC. Core o 7 Z 10| a1

WOMEN'S FUELIC TOILET Coze 1] 75 2 = 22

MEN'S FUBL Core o 75 =l 22
Core 1 20 3z 2 7
Core 2 a0 7 2 ]
Core 1 ) 2 g 11
Core 1 20 3 4 12
Core o - = 2 B
Core o 75 — 13
Core 1 20 2 g
Core 1 1 2 g
Core 2 20 4 11
Core 2 20 g 1
Core 1 20 5 16
Coze 1 20 2 7
Core 1 20 = 5
Core o — i — 14
Core 1 20 36 2 7
Coze 1] — €3 2 B
Core Bestroom 75 100 — 11
Core Cox: ior 61 1 4 12
Coze 75 1 2 5
Core 1] 11 22
Core 81 1 2 B
Core a8 1 2 El
Ext South Dffice 247 6 S 15
Core Bestroom a 2 13
Ext Ea=t DEfice 9 ] 18
Core Cox; ioz a 7 21
Core 1 20 33 g 11
Core o i 112 3 1
Coze 1 20 & 17
Core o 2 7

2 ] 10

Ext 235 2 20 10 300 1BD
Ext 4 75 - 17
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2 3 E]
0 - 14 100
2 2 Ll 210 211
0 — 14
2 2 g 210 21
o - 14 io00
2 2 g 210 Z1
o - 14 100
2 2 ] 210 Z1!
o - 14 100
2 2 ] 210 Z1!
o - 14 100
2 2 ] 210 21
/ SURG 2 3 ] 330 21|
MED/SURG 2 2 250 250
TLT 1] - 100
MED/SURG 232 2 20 = 250 Z50
TLT Re=stroom 52 a 75 - 100
MED/SURG Patient 232 2 20 = 350 250
TLT Restroom 54 o 75 - 100
MED/SURG Fatient 232 2 ] 4 250 250
TLT Restroom 1] - 100
MED/SURG Patient 2 20 = 250 Z50
TLT Bestroom a fi-] - 100
MED/SURG Patient 2 ] = 350 250
TLT Restroom a 75 i 100
MED/SURG Patisnt 2 20 = 11 250 250
TLT Restroom o 5 - 14 100
MED/SURE Patient 2 20 = 11 350 250
TLT Restroom o] 75 - 14 100
MED/SURG Fatient 2 a0 B& 2 10 250 180
TLT Restroom 75 100 i 14 100
MED/SURG Patient 2 20 892 2 10 280 1BD
TLT Restroom 75 1i00 - 14 100
MED/SURG Patient 2 20 92 2 10 280 1BD
TLT Restroom 75 100 i 14 io00
MED/SURG Fatient 2 a0 82 2 10 280 1BD
TLT Restroom 75 loo - 12 100
MED/SURG Patientc 2 40 92 2 10 280 1B0D
TLT Restroom 75 i00 - 100
ANTE-ROCM — 32 2 100 200
MED/SURG (ISOLATION) Ext East 2 = 122 4 270 470
TLT Ext East 120 i 130
ANTE oM Core - 32 2 i00
MED/SURG (ISOLATICHN) & East 2 122 4 370
TLT Ext East 120 i
ANTE: b Core i 1z 2
MED/SURG {ISOLATION) Ext East 2 122 ] 370
TLT Ext East 120 -==
CORRIDOR Core — 88 Z & 27
Core — €6 2 &
Core 1 5
Core Z g
Core — 165 1 4
Core — 26 1 4
Core 1z 1 L]
Core 2 T8 L] 12 Z4D
Core - 277 Z g
Ext East i 234 ] 1&
Core -== 86 Z &
Ext Horth — 172 1 2
Core 17 2 5

BUTLER MEMORIAI. HOSPITAL
INPATIENT TOWER ADDITION & RENOVATION - SEVENTH FLOOR

Thermal Load Zones

Core

Core

Core

Core
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[+ 138 g = ] B D 100
STAEF TO B 52 0 1 — 14 0 0 100
EEDICATION ROCH [+ 131 1 Z & 0
My 1| 199 1 Z ] 0
o 2 4 11
2 & 17
1 5 16
1 Z 5 100
o - 14 210
o 2 B 20
1 4 1z
1 2 5
o 11 32
1 2 B
1 2 8
6 5 15
o z 14
L ] 18
g T Z1 340
1 & 1 0
o & 1 240
1 [3 1
2 -] 10 170
2 3 10 300
2 2 ] 210 Z10
2 2 £l 210 Z10
2 2 ] Z1l0
2 2 ] 210 210
2 2 ] 210 Z10
2 -] 210
2 2 ] 210 Z10
2 3 8 330 Z10
2 2 11 as0 250
0 = 100
2 = 350 250
1] - 100
2 4 11 as0 250
o - 100
2 = 350 250
o 100
2 = 11 350 Z50
o - 14 100
2 = 11 250
o - i00
2 4 350 250
0 - 100
2 =) 11 350 250
1] - 14 100
2 40 L] 2 10 280 190
75 loo - 14 100
2 40 62 2 10 280 18D
75 100 - 18 100
2 40 52 3 0 280 1BD
75 100 - 14 100
2 40 52 2 10 280 1BD
78 100 = 14 100
2 40 92 2 10 280 180
75 100 1
ANTE: b Core ——= 32 z 14
MED/SURG (ISOLATION) Ext East 2 122 = o 370
TLT Ex East 130 27
ANTE-ROOM Core — 32 Zz 13
MED/SURG (ISOLATION) Ext East 2 122 = 1 370
TLT Ext East 130 — 27
ANTE-ROOM Coze 105 == 32 Z 14 100 200
MED/SURG (ISOLATIION) Ext East Patient 2 40 2 14 370 470
TLT Ext East Bestroom 75 - 20 130
COR: Core - Z g 27
Core - £ 3 [
Core - 22 1 5
Core — 17B Z g
Core 7 1 4
Core 13z - 1 4
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TREZS WHEELCHAIR/STRETCHER Core - 3z 1 4 100 100
TREZT WORESTATICON Core 2 20 Ta 4 12 220 240
TAD4D CORRIDOR Core 1042 - 277 = ] az0 E40
TAS4g PATIENT/SERVICE ELEVATOR LOBBY [Ext East 325 - 2234 5 16 710 710
TAO4S ELEVATOR LOEBY Core 220 - 86 2 & 2€0 260
TAO4T CORRIDOR Ext Herth 1021 -== 172 L 2 520 520
TALSD CORRIDOR Core 700 172 = S 520 520
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Weighted Zone Parameters
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Ground Floor - Core

(sqft) (%) (# (W / sqft) (W sqft) (W1 sqft) (W1 sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 3380 0.88 1.20 1.05 0.50 0.44

|Mechanical 471 0.12 1.40 0.17 50.00 6.12

0
0
3851 | DI | 1 .22' | 6.55'

First Floor - Core

(sqft) (%) #) (W / sqft) (W / sqft) (W1 sqft) (W / sqft)

Space Type Area Zone Area People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 9561 041 0 1.20 0.50 0.50 0.21
Lobby 2785 021 2 1.80 0.37 0.50 0.10
|Mechanical 3464 0.26 1 1.40 0.36 6.00 154
Office 1435 0.11 7 1.70 0.18 2.00 022
Restroom 197 0.01 1 1.10 0.02 0.00 0.00
13462 11 1.43 2.07

Second Floor - Core

(sqft) (%) #) (W sqft) (W sqft) (W1 sqft) (W sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 6502 0.24 3l 1.20 0.28 1.00 0.24
Lobby 13336 049 70 1.80 0.88 1.00 0.49]
|Mechanical 262 0.01 0 1.40 0.01 25.00 0.24
Office 4713 017 101 1.70 0.29 2.00 0.34
Restroom 2620 0.10 0 1.10 0.11 0.00 0.00
27433 174 1.57 1.31

Second Floor - Exterior North

(sqft) (%) #) (W / sqft) (W1 sqft) (W sqft) (W I sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Conference 4263 0.74 191 2.00 149 2.00 1.49]
Corridor 304 0.05 1 1.20 0.06 1.00 0.05]
Mechanical 178 0.03 1 1.40 0.04 250 0.08
Office 996 017 17 1.70 0.29 2.00 0.35

5741 z1o| 1.89 1.96

Second Floor - Exterior South
(sqft) (%) (#) (W 1 sqft) (W1 sqft) (W1 sqft) (W1 sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 73 1.00 2 1.20 1.20 1.00 1.00
73 | DI | 1.2IJ| | 1.IJIJ|
Second Floor - Exterior East
(sqft) (%) (#) (W 1 sqft) (W1 sqft) (W sqft) (W 1 sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Lobby 413 1.00 2 1.80 1.80 1.00 1.00
413 2 | 1.80 | 1.IJIJ|
Second Floor - Exterior West
(sqft) (%) #) (W / sqft) (W1 sqft) (W1 sqft) (W sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Conference 1496 067 48 2.00 1.35 2.00 1.35
Corridor 95 0.04 0 1.20 0.05 1.00 0.04
Office 632 0.28 6 1.70 048 2.00 0.57
2223 | 54' | 1.88 | 1.95'
| Third Floor - Core l
(sqft) (%) #) (W I sqft) (W / sqft) (W 7 sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 11590 0.61 7 1.20 0.73 1.00 0.61
IMechanical 1077 0.06 0 1.40 0.08 22.00 1.24
Office 3389 0.18 35 1.70 0.30 2.00 0.36]
Patient 1932 0.10 16 1.60 0.16 2.00 0.20
Restroom 1095 0.06 0 1.10 0.06 0.00 0.00,
19089 . 58] . 1.53] 2.41
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Third Floor - Core (Operating ﬁooms)
(sqft) (%) (#) (W 1 sqft) (W I sqft) (W sqft) (W 1 sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Operating 8012 1.00 87 2.80 2.80 4.00 4.00
| 3012' 27| | 2.BIJ| | 4.IJIJ|
Third Floor - Exterior North
(sqft) (%) (#) (W I sqft) (W / sqft) (W7 sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Patient 1447 0.89 13 1.60 1.43 2.00 1.79)
|Mechanical 115 0.07 0 1.40 0.10 2.50 0.18]
|Restl00m 58 0.04 0 1.10 0.04 0.00 0.00]
1620 13I 1.57] 1.98]
Third Floor - Exterior South
(sqft) (%) #) (W I sqft) (W / sqft) (W 7 sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 136 0.14 0 1.20 0.17 1.00 0.14]
Office 8520 0.86 7 1.70 1.46 2.00 1.72
| 956' 7 | 1.53' | 1.BBI
Third Floor - Exterior East
(sqft) (%) # (W 7 sqft) (W sqft) (W1 sqft) (W sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Lobby 1316 1.00 4 1.80 1.80 1.00 1.00
1316' 4I 1.BI]| 1.I]I]|
Third Floor - Exterior West
(sqft) (%) (#) (W 1 sqft) (W I sqft) (W sqft) (W 1 sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 1458 047 0 1.20 0.56 1.00 0.47]
Office 730 0.24 7 1.70 0.40 2.00 0.47|
Patient 910 0.29 9 1.60 0.47 2.00 0.59)
| 3098 | 16| 1.44] | 1.53|
Fifth Floor - Core
(sqft) (%) (#) (W I sqft) (W I sqgft) (W I sqft) (W 1 sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 6125 064 14 1.20 077 1.00 0.64]
IMechanical 373 0.04 0 1.40 0.05 35.00 1.37
Office 2102 0.22 15 1.70 0.38 2.00 0.44
Restroom 915 0.10 0 1.10 0.11 0.00 0.00]
9515' 23' 1.21 2.4BI
Fifth Floor - Exterior North
(sqft) (%) #) (W I sqft) (W / sqft) (W 7 sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 1021 025 0 1.20 0.30 1.00 0.25|
Patient 2472 0.61 20 1.60 0.97 2.00 1.21
Restroom 588 0.14 0 1.10 0.16 0.00 0.00]
4081 ZDI 1.43' 1.48]
Fifth Floor - Exterior South
(sqft) (%) (#) (W1 sqft) (W I sqft) (W sqft) (W 1 sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Patient 1571 0.85 14 1.60 1.37 2.00 1.71
Restroom 270 0.15 0 1.10 0.16 0.00 0.00]
1841 | 14I | 1.53' 1.71
Fifth Floor - Exterior East
(sqft) (%) (#) (W 1 sqft) (W I sqft) (W sqft) (W 1 sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 325 0.12 0 1.20 0.14 1.00 0.12
Lobby 1373 0.51 46 1.80 0.91 1.00 0.51
Office 1003 0.37 9 1.70 0_6_3 2.00 0.74]
2701 55' 1.69] 1.37]
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Fifth Floor - Exterior West

(sqft) (%) (#) (W 1 sqft) (W 1 sqft) (W sqft) (W 1 sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Patient 1640 1.00 14 1.60 1.60 2.00 2.00,
1640 | 14I | 1.60] | 2.I:IIJ|
Sixth Floor - Core
(sqft) (%) (#) (W 1 sqft) (W I sqft) (W sqft) (W 1 sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 5562 0.65 9 1.20 0.78 1.00 0.65]
|Mechanical 445 0.05 1 1.40 0.07 30.00 1.55
Office 2098 0.24 13 1.70 0.41 2.00 0.49]
Restroom 501 0.06 0 1.10 0.06 0.00 0.00]

| SGOGI | 23' | 1.33' 2.69

Sixth Floor - Exterior North

(sqft) (%) #) (W sqft) (W 1 sqft) (W sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 1021 0.25 0 1.20 0.30 1.00 0.25
Patient 2472 0.61 20 1.60 0.97 2.00 1.21
Restroom 588 0.14 0 1.10 0.16 0.00 0.00
4081 | 20| | 1.43 | 1.4¢]
Sixth - Exterior South
(saft) (%) (#) (W sqft) (W1 sqgft) (W sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Office 247 0.13 5 1.70 0.22 2.00 0.26
Patient 1298 0.69 12 1.60 1.11 2.00 1.39]

Restroom 324 0.17 0 1.10 0.19 0.00 0.00
1869 | 13I | 1.53' | 1.65

Sixth - Exterior East

(sqft) (%) (#) (W sqft) (W I sqft) (W sqft) (W 1 sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 325 0.12 0 1.20 0.14 1.00 0.12
Lobby 1373 049 46 1.80 0.89 1.00 0.49]
Office 224 0.08 4 1.70 0.14 2.00 0.16
Patient 744 n o7 A 1 RN n43 2 0n N 54
Restroom | 108] 0.04] 0] 1.10] 0.04] 0.00] 0.00
| 27?4' I 56' | 1.84' | 1.31
Sixth Floor - Exterior West
(saft) (%) (#) (W sqft) (W1 sqgft) (W sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Patient 1640 0.81 14 1.60 1.30 2.00 1.63
Restroom 378 0.19 0 1.10 0.21 0.00 0.00,
| 2018 | 14I 1.51 | 1.53'
Seventh Floor - Core
(saft) (%) (#) (W sqft) (W1 sqgft) (W sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 5562 0.65 9 1.20 0.78 1.00 0.65]
IMechanical 445 0.05 1 1.40 0.07 30.00 1.55
Office 2098 0.24 13 1.70 0.41 2.00 0.49]
Restroom 501 0.06 0 1.10 0.06 0.00 0.00]

. B606] . pH | . 1.39] 2.69|

Seventh Floor - Exterior North

(sqft) (%) #) W/ sqft) (W sqft) (W1 sqft) (W sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 1021 0.25 0 1.20 0.30 1.00 0.25
Patient 2472 0.61 20 1.60 0.97 2.00 1.21
Restroom 588 0.14 0 1.10 0.16 0.00 0.00
4081 20 1.43 1.46]

Seventh - Exterior South

(sqft) (%) #) (W sqft) (W1 sqgft) (W sqft) (W / sqft)
Space Type Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Office 247 0.13 6 1.70 0.22 2.00 0.26
Patient 1298 0.69 12 1.60 1.11 2.00 1.39
Restroom 324 0.17 0 1.10 0.19 0.00 0.00
1869 18] 1.53 1.65
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Advisor: Dr. William Bahnfleth

Seventh - Exterior East

10.27.2010

(sqft) (%) #) (W / sqft) (W1 sqft) (W I sqft) (W I sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Corridor 325 0.12 0 1.20 0.14 1.00 0.12
Lobby 1373 0.49 46 1.80 0.89 1.00 0.49
Office 224 008 4 170 014 200 016
Patient 744 027 6 1.60 043 2.00 0.54
Restroom 108 0.04 0 1.10 0.04 0.00 0.00
2774 | 56| 1.64) 1.31
Seventh Floor - Exterior West
(sqft) (%) #) (W I sqff) (W1 sqft) (W T sqft) (W1 sqft)
Space Type | Area Zone Area | People | Lighting Load | Avg. Lighting Load | Equip. Load | Avg. Equip. Load
Patient 1640 081 14 1.60 1.30 200 163
Restroom 378 019 0 110 021 0.00 0.00
| 2018 | 14I 1.51 | 1.53'
Internal People Loads
Zone Type Density Activity Sensible (Btu/hr) Latent (Btu/hr)
Conference Ref. Schedule Hospital 250 200
Office Ref. Schedule Hospital 250 200
Operating Rooms Ref. Schedule Hospital 250 200
JPatient Rooms Ref. Schedule Hospital 250 200
JLobby Ref. Schedule Lobby 250 200
lcorridor Ref. Schedule Hospital 250 200
IMechanicaI Space Ref. Schedule Hospital 250 200
IRestroom Ref. Schedule Hospital 250 200
Internal Lighting Loads
Zone Type Light Fixture Energy Use (W/sqft)
ICom‘erence Fluorescent, not vented, 80% to load 2.00
IOfﬂce Fluorescent, not vented, 80% to load 1.70
IOperating Rooms |Fluorescent, not vented, 80% to load 2.80
IPatl’e nt Rooms Fluorescent, not vented, 80% to load 1.60
ILobby Fluorescent, not vented, 80% to load 1.80
ICorridor Fluorescent, not vented, 80% to load 1.20
IMechanicaI Space |[Fluorescent, not vented, 80% to load 1.40
IRestroom Fluorescent, not vented, 80% to load 1.10
Internal Equipment Loads
Zone Type Equipment Loads Energy Use (W/sqft)
ICom‘erence Projectors, Computers, Office Equip 2.00
IOfﬂ'ce Computers, Office Equip, Desk Lights 2.00
IOperating Rooms |Medical Equipment, Computers 4.00
IPatl’ent Rooms Medical Equipment, Televisions 2.00
ILobby Computers, Televisions 1.00
ICorridor Medical Equipment, Monitors 1.00
IMechanical Space |Heat load from equipment Varies
IRestroom No equipment load 0.00
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APPENDIX D

Exterior Wall, Roof, & Window Calculations
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10.27.2010

Ground Floor

(ft) (ft) (sqft) ft) (ft) (sqft)

Ext. Face | Wall Length | Wall Height | Wall Area| Window Length | Window Height | Window Area
Marth 0 1475 0 0 0 0
South 0 14.75 0 0 0 0
East 0 1475 0 0 0 0
‘West 109 14751 1607.75 12 8 96|

160775 06|
First Floor
(ft) (ft) (sqft) (ft) (ft) (saft)

Ext. Face | Wall Length | Wall Height | Wall Area| Window Length | Window Height | Window Area
Marth 38 1475 5605 0 0 0
South 0 14.75 0 0 0 0
East 0 1475 0 0 0 0
‘West 140 14.75 2065 12| 6 72|

26255 72|
Second Floor
(ft) (ft} (sqft) (ft) (ft) (sqft}

Ext. Face | Wall Length | Wall Height | Wall Area| Window Length | Window Height | Window Area
Marth 238 1475 35105 59 B 472
South 44 14.75 649 12| 6 72|
East 55 1475 B11.25 53 2 106
‘West 154 14.75 22715 72| 6 432

7242 25| 1082
Third Floor
(ft) (ft) (saft) (ft) (ft) (sqft}

Ext. Face | Wall Length | Wall Height | Wall Area| Window Length | Window Height | Window Area
Marth 238 1475 35105 145 5] B70
South 44 14.75 649 12| 6 72|
East 55 1475 B11.25 52| 6 312
West 154 1475 22715 B9 [ 414

7242 25| 1668
Fifth Floor
(ft) (ft} (sqft) (ft) (ft) (saft}

Ext. Face | Wall Length | Wall Height | Wall Area] Window Length | Window Height | Window Area
Narth 179 1475] 2640.25 119 6 714
South 137 1475 2020.75 42 [ 252
East 245 1475] 3613.75 08 6 588
West 154 1475 22715 B9 6 414

10546.25 1968
Sinth Floor
(ft) ft} (saft) (ft) (ft) (saft}

Ext. Face | Wall Length | Wall Height | Wall Area| Window Length | Window Height | Window Area
North 179 14.75] 2640.25 119 6 714
South 137 1475 2020.75 42 [ 252
East 245 1475] 3B613.75 o8 6 588
‘West 154 1475 22715 69 6 414

10546.25 1968
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Seventh Floor
(ft) (ft) (sqft) (ft) (ft) (sqft)

Ext. Face | Wall Length | Wall Height | Wall Area] Window Length | Window Height | Window Area
North 179 1475 264025 128 B 768
South 137 14751 202095 42 6 252
East 245 14.75] 3613.95 103 B 618
Wiest 154 1475 22715 69 6 414

10546.25 2052
Third Floor Roof
(ft) (ft) (sqft) (ft) (ft) (saft)
Zone Roof Length | Roof Width | Roof Area | Skylight Length | Skylight Width | Skylight Area
Core 135 139 18765 88 18 1584
18765 1584

Seventh Floor Roof
(ft) (ft) (saft)

Ext. Face | Roof Length | Roof Width | Roof Area
fcore 100 86.06 8606
Inorth 179 22.7 4081
|south 137 13.6 1869
[East 245 11.3 2774
fwest 154 13.1 2018
19348
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