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Executive Summary

The purpose of this document is to analyze and discuss the results from an energy
simulation for a model of the Virtua West Jersey Replacement Hospital. This report
includes the estimated overall loads of the building, annual cost, and emissions. While
the model results cannot be compared to the actual energy model performed by the
building design team (HGA Architects & Engineers), various rules of thumb and typical
values were found through research and the use of the Department of Energy average
values. Programs used in the analysis of the hospital were Revit Architecture and Trace
700.

While the calculated values cannot be compared to a professional energy model,
comparing them to average values did yield realistic results. Energy usages between
the systems in the hospital were compared to see if they did indeed make sense. While
some calculated values initially seemed out of range, there was a reasonable cause for
it. The overall energy breakdown for the hospital did compare well to that of the DOE
(Department of Energy) average energy breakdown for a typical hospital. A specific
breakdown of each system was conducted first, finally culminating into overall system
loads. Following this was a utility cost breakdown to analyze the annual cost to
operate the building.

The overall calculated energy for electric and gas in the building was 397,124x10"6
BTU/Yr. 104,721.7x10A6 BTU/Yr is from electricity, while 292,402.1x10%6 BTU/Yr is
from gas. This equates to a total of 397,124x10%6 BTU/Yr, with a total annual cost of
$2,996,172. The electric rate was based on the actual rates from the Atlantic City

Electricity Company; meanwhile the gas rate was an average from the DOE.

Justin Prior | Mechanical Dr. Stephen Treado
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System Description

The hospital consists of three 1,000 ton centrifugal chillers located in the
central utility plant behind the ancillary portion of the building. Located on the roof of
the building are three 9,000 gpm high efficiency cooling towers.

The hospital utilizes a VAV (Variable Air Volume) with a baseboard reheat
system throughout the building. There are three sets of AHU’s located on the 7t floor.
The first set consists of two AHU’s at 50,000 cfm each. This will serve dietary areas
and labs. The second set of AHU’s also consists of two sets of 50,000 cfm AHU’s.
These will serve emergency and surgery rooms. The last set consists of six 75,000
cfm units that will serve the 8 story patient bedroom tower. For the computer room
there are three computer room air conditioning units (CRAC).

For heating and humidifying the hospital has four steam boilers. Two of the
boilers are 40 BHP, while the other two are 287 BHP. All four are located in the central
utility plant. Coupled with the boilers are six shell and tube heat exchangers located in
various areas around the building used for hot water heating.

optional
exhaust/return
fan

preheat cooling
coil coll
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1. AHU Zones
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Figure 1.1 AHU Zones Floor Level 1
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Patient Bed Tower

AHU Set 1
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Figure 1.3 AHU Zones Floor Levels 7-8
Figures 1.1, 1.2, and 1.3 show the sections of the building that are being ventilated.
AHU Set 1 serves almost all of the first floor lobbies and offices. This extends into the
ancillary unit to serve the offices in this space. AHU Set 2 covers all of the west
ancillary spaces for all the floors. These rooms consist of mainly operating, recovery,
and other types of medical rooms. These are all grouped together under one AHU set
since they all require a higher quality of indoor air. AHU Set 3 serves all of the patient
rooms in the patient tower, as well as the offices in the east ancillary unit.

2. Design Load Estimation

Load Sources and Modeling Information

The main load sources in the hospital are the occupants, electrical and mechanical
equipment, lighting, and the solar gain due to the large amount of glass that is being
used.

- Justin Prior | Mechanical Dr. Stephen Treado
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Design Occupancy and Ventilation

The ventilation rates used for each space were taken from the design documents as
well as the occupancy. These include the Max OA at Max SA, Max SA, Min SA, and Min
OA at Min SA. Exhaust rates were also taken directly from the design documents.

Infiltration

The Virtua Hospital was assumed to have tight construction with positive pressure.
This yielded .3 air changes per hour, which was used for all the spaces with an exterior
wall.

Electrical Loads

All of the lighting loads were entered on a Watt/square foot basis. Lighting loads for
different spaces varied greatly. Corridors for example, had a value of .9 Watts per
square foot. Offices and other similar spaces had a higher value at around 1.2 Watts
per square foot. This is because more light is needed in this space since work is being
done. Operating rooms were given a particularly high value at 1.6 Watts per square
foot since a lot of light is needed during the surgeries. Some of these spaces will not
operate 100% of the time however, so the lighting load will not be as significant as if
the lights were on 100% of the time. Patient rooms were given a 1 Watt per square foot
value. There is less lighting in these rooms on purpose, since the idea for the patient
rooms was to make it darker so patients could sleep during daylight hours. All of
these values are estimated for each space.

Loads for the electrical equipment in each space were entered by Watts. This is
because equipment plans were made available, which showed the exact equipment
being used in each space. Using 2005 ASHRAE Handbook of Fundamentals, wattages
were determined for each space. Using this method made for a more accurate energy
model.

Weather Data

The outdoor and indoor air conditions for Philadelphia, PA were used. This is because
there was no available data for the buildings location in Voorhees NJ. However,

Justin Prior | Mechanical Dr. Stephen Treado
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Philadelphia is very close, making the weather data an accurate representation for the
weather in Voorhees. Values were taken from the 2005 ASHRAE Handbook of
Fundamentals. Values used were the .4% and 99.6%. The OA Dry Bulb for the summer
is 92.7° F, while the OA Wet Bulb is 75.6° F. The OA Dry Bulb for the winter is 11.6° F.
The clearness number was .98 as well. The weather data information can be seen in
Figure 2.1

2005 ASHRAE Handoook - Fungamentals (IP) © 200S ATHRAE, inc.
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3. Energy Model Foreword

The building model was first constructed in REVIT Architecture. This was done to
accurately represent the square footages, volumes, and wall types for each of the
spaces. The model was then imported into Trace 700 for energy analysis. Trace 700
was used due to the author’s familiarity with the program, as well as its history of
showing accurate results when used by the author.

While comparing the results to the actual building energy model results from the actual
design engineers would be ideal in confirming an accurate energy analysis, HGA
Architects and Engineers preferred not to make the information available. The results
of the energy model will be compared to industry standards and rules of thumb.
Comparing the different systems of the hospital will to each will also help determine if
the results are indeed accurate.

4. Energy Model Results

The first section analyzed after the modeling was complete was the three main AHU
sets. Tables 4.1, 4.2, and 4.3 show the basic analysis for each AHU set.

AHU-1
Cooling | Heating
%0A
cfm/ft?
cfm/ton
ft*/ton
Occupancy

Table4.1AHU Set 1 Analysis

AHU-2
Cooling | Heating
%0A
cfm/ft?
cfm/ton
ft*/ton
Occupancy

Table 4.2 AHU Set 2 Analysis

n Justin Prior | Mechanical Dr. Stephen Treado
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AHU-3
Cooling | Heating
%0A
cfm/ft?
cfm/ton
ft*/ton
Occupancy

Table 4.3 AHU Set 3 Analysis

As seen in the tables the %0OA for each AHU is around 35%. These all seem relatively
high, however, when considering the design ventilation rates for the hospital they
make sense. Many of the offices in the hospital have a very high %0A, as do the
patient rooms. Many of these spaces are conditioned by AHU Set 3. The reason for
AHU Set 2s high %0A is because this set conditions many of the medical rooms,
including operating, radiation, recovery, and C-section rooms. AHU Set 1 has a high
%0A because it also serves offices on the first floor, as well as the large kitchen areas
which required a high percentage of outdoor air.

A rule of thumb for a standard building is 400 ft2/ton. This is for a typical office
building however. When looking at the individual AHU sets it is clear that much more
energy is used. This makes sense due to the type of building being modeled. A
hospital will naturally use much more energy than that of a standard commercial
building. According to the DOE (Department of Energy) hospitals can use as much as
2.5 times the amount of energy compared to an office building. When comparing the
ft2/ton for the 3 sets of AHUs it is apparent that they are in the correct range.

Further comparing the ft2/ton for each set to each other also seems to yield accurate
results. AHU Set 1 has the highest, at 257.5 ft2/ton. This is due to the fact that mainly
office, lounges, and waiting areas are on this set. It does condition the main kitchen,
however, which most likely contributes to it using more energy. The other sets
condition spaces that require much more energy. AHU Set 2 uses the most energy,
152 ft2/ton, since it mainly conditions the operating rooms and medical rooms. AHU
Set 3 is in the middle at 199.5 ft2/ton. Once again, this seems accurate since this
supplies most of the patient rooms, and some medical rooms, which require more
ventilation than standard offices, such as the ones on AHU Set 1.

Justin Prior | Mechanical Dr. Stephen Treado
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Design Cooling

Plant | System | Main Coil (Tons)
Cooling
Total 3423.5

Table 4.4 Peak Design Cooling

Design Heating

Plant | System | Main Coil(MBH)
Heating
Total 79,139

Table 4.5 Peak Design Heating

Tables 4.4 and 4.5 show the peak Design Cooling and Design Heating loads on the
main coils, which occurs in May. Comparing the peak loads to each other helps
confirm whether they are accurate. AHU Set 3 clearly has the highest peak load, which
makes absolute sense since it conditions a significantly larger amount of spaces than
the other two sets. AHU Set 2 once again is higher than AHU Set 1 due to the types of
spaces it conditions. At first glance the Design Heating loads may seem a bit odd, but
further analysis can help explain the peak loads. AHU Set 1 consists of many rooms on
ground level, which consists of mainly exterior glazing. A large effort was made to
allow as little direct solar gain through the glass. This in turn will decrease the solar
gain that can enter into the building and help heat the spaces. These spaces will have
infiltration that enters the rooms through any gaps in construction, which is why the
heating load may be larger than one would think. The same can be said for the AHU
Set 3, however this has a large load due to the large number of spaces served as well.
AHU Set 2 has a smaller peak heating load due to its smaller size, and the fact that the
spaces being served do not include any exterior glazing, as well as the fact that many
of the spaces are not on the exterior of the building.

After analyzing the peak loads on the AHU Sets, an energy analysis was performed on
the building mechanical plant. Much of the sizing and efficiencies were taken off of
the actual design documents to provide accurate modeling of the mechanical
equipment. Electrical rates were taken directly off of the Atlantic City Electric

Justin Prior | Mechanical Dr. Stephen Treado
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Company’s website. The breakdown of the rates can be seen in Appendix A. The
average value used for the electric rate was $4.50/KW. The rate used for natural gas
was $0.50/Therm.

In addition to entering the correct rates, the building schedule was also necessary to
enter correctly. Since this is a hospital, many of the spaces will be operating at all
hours of the day. All of the patient rooms are running 100% of the time, as well as the
nurse and other spaces that serve the patient rooms. Many of the medical rooms,
including surgery rooms are also assumed to be operational 100% of the time. The
only spaces that are not operational at all times of the day are the many offices
throughout the hospital. Many of the offices were given a schedule for operating times
from 8 am to 8 pm. While this is a larger amount of time than a standard office
schedule, given the type of occupancy for the building it was decided to increase the
amount of time the offices were operational.

After entering the correct energy rates and schedules the energy analysis of the
building was performed. Table 4.6 shows the overall breakdown for the energy
consumption by the building annually. The primary heating for the building comprises
of mostly natural gas, since the boilers are responsible for this and they run on natural
gas. There are several heat exchangers that also operate throughout the building for
additional heating that do use electricity, which mainly comprises the “Other” in Table
4.6 under primary heating. The Primary Cooling consists of the various parts of the
chillers, and the cooling towers. As seen in the table all of the cooling equipment runs
on electricity, with the chiller cooling compressors using the majority of the energy. It
is important to note the amount of water used mainly in the cooling towers as well.
The supply fans also use a significant amount of electricity as well. This is because
they are powerful fans that must push large amounts of air through high MERV rating
filters. This equates to a large pressure drop, making it necessary for large, powerful
fans to be used.

When looking at the total percentages for the energy consumptions, it is clear that the
primary heating load was a significant part of the overall energy consumption. To
make sure that this value is indeed correct it was decided to compare it with the
average energy consumption in a hospital. Figure 4.1 shows a breakdown for typical
hospitals, provided by the DOE. This figure does show that primary heating for a
hospital comprises a lot of the energy use (50%). However, the model for this hospital
still had a higher than normal heating load. This could be explained once again by the

Justin Prior | Mechanical Dr. Stephen Treado
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fact that there is little solar heat gain that penetrates through the exterior glazing.
Most likely the average hospital does not have glazing with such a low U-factor, which
means that more heating will be required in the winter due to the fact that not as much
solar heat will reach the spaces compared to a normal space. This does affect the
cooling loads in a positive way. The building will not need to be cooled as much in the
summer months since not as much solar heat will penetrate the glazing. This could be
an important factor for why the cooling primary load is much lower than the heating
primary load. An additional factor could be the large number of boilers and heat
exchangers used in the building for heating and domestic hot waters as well.

Another difference to note between the model and the DOE averages is the lighting
loads. The lighting loads for this building are much lower than the average. This can
be explained by the purposeful attempt to greatly lower the lighting loads in the
building. The building uses only fluorescents, and in the patient rooms (large portion
of the building) the lighting is greatly reduced to keep it dark so patients can sleep
during daylight hours.

Energy Consumption Summary

Water (1000 Total

System Elec (KWH) | Gas (KBTU) ) (KBTU/Yr)

% Total

Primary
Heating

Primary
Cooling

Auxiliary

Lighting

Total 30164949 | 292,402,592 88410 103,184,932 100%

Table 4.6 Energy Consumption Summary

Justin Prior | Mechanical Dr. Stephen Treado
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Energy Use in Hospitals

(averaged across climate zones)

Lighting

Cooking

22%-

Water
Heating

5.5% -
Cooking
26% -
Ventilation

Figure 4.1 Typical Energy Breakdowns in Hospitals

Refrigeration

Office
Equipment

After looking at the overall energy consumption breakdowns, an analysis was done on
the main mechanical components for the peak loads. Table 4.7 shows the peak
electrical loads demands for the three main chillers and four main steam boilers. As
expected, the chillers make up a large percentage of the electrical load during its peak.
The boilers use almost no electricity since they run on natural gas. The lighting also
makes up a large portion of the electrical load on the building, as well as the three
AHU Sets. Once again, AHU Set 3 clearly uses more energy due to its much larger size

compared to the other AHU Sets.

Electrical Peak
Elec Demand %
System (KW) Total
Cooling Chiller 1 687 | 17.7
Chiller 2 687 | 17.7
Chiller 3 687 | 17.7
Heating Boiler 1 0.5 | 0.01
Boiler 2 0.5 | 0.01
Boiler 3 0.51 | 0.01
Boiler 4 0.51 0.01
Fan Equip AHU-1 374.95 9.6
AHU-2 152.78 3.9
AHU-3 481.5 124
Miscellaneous | Misc. 59.16 1.5

‘W Justin Prior | Mechanical

Dr. Stephen Treado
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Equip

Lighting

Total 3874.83 | 100%
Table 4.7 Electrical Peak Loads

Appendix B shows the monthly energy consumption for the entire hospital. This
includes the on peak consumption as well as the on peak demand for electric, gas, and
water. The overall building consumption is 591,271 BTU/ft2-year. This equates to a
total building consumption of 3.9x10210 BTU/Yr.

Appendix C also shows a more specific monthly breakdown for each piece of
equipment used in the central plant. It includes both the average energy use as well as

the peak for each component.

Once the energy usage of the building was known, the annual cost of running the
hospital could be calculated. Table 4.8 shows the breakdown of the annual cost for
both the electric and gas. As seen in the table they both end up costing roughly the
same annually, with a total operational cost for utilities being $2,996,172. The annual

operating cost can also be seen in the graph in Figure 4.2.

Annual Utility Breakdown Cost
Energy (1076
Source BTU/yr) Cost (S)
Electricity
Gas
Total 397,124.30 2,996,172

Table 4.8 Annual Utility Costs

Figure 4.3 shows the monthly breakdown for utility cost. As seen in the graph the
monthly cost does not fluctuate greatly. This could be due to the electrical and gas

costs being roughly similar.

Justin Prior | Mechanical Dr. Stephen Treado
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Annual Operating Costs
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Figure 4.2 Annual Utility Cost
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Figure 4.3 Monthly Utility Cost

Tables 4.9 and 4.10 below show the estimated emission factors for the hospital. The
data was taken from the total emission factors for delivered electricity for New Jersey.
The value given in Table 4.9 was multiplied by KWH to obtain the total emissions. This
is just the emissions for the electricity. Table 4.10 shows the emission factors for the
gasoline used to run the steam boilers. The cubic feet of gasoline were taken directly

from the design documents for each boiler.

m Justin Prior | Mechanical Dr. Stephen Treado
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CO2e 9.31E-01 2.81E+07
COo2 8.61E-01 2.60E+07
CH4 2.79E-03 8.42E+04
N20 1.76E-05 5.31E+02
Nox 1.32E-03 3.98E+04
Sox 6.34E-03 1.91E+05
Cco 6.69E-04 2.02E+04

TNMOC 6.92E-05 2.09E+03
Lead 4.27E-08 1.29E+00
Mercury 1.44E-08 4.34E-01
PM10 5.14E-05 1.55E+03
Solid Waste 6.23E-02 1.88E+06

Table 4.9 Emission Factors for Electricity

CO2e 1.37E+02 | 4.13E+09
CO2 1.16E+02 | 3.50E+09
CH4 8.38E-01 2.53E+07
N20 3.41E-03 1.03E+05
Nox 3.56E+00 | 1.07E+08
Sox 6.32E-04 1.91E+04

co 2.29E+00 | 6.91E+07

VOC 2.06E-03 6.21E+04
Lead 5.00E-07 1.51E+01

Mercury 2.60E-07 7.84E+00

PM10 1.66E-02 5.01E+05

Table 4.10 Emission Factors for Natural Gas

WAl Justin Prior | Mechanical Dr. Stephen Treado
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Appendix A
MONTHLY RATE
SUMMER WINTER
Delivery Service Charges: June Through October Through
September May
Customer Charge $93.33 $93.33
Distribution Demand Charge ($/kW)
Including 25 kW $4.50 $4.50
Per kW for the next 875 kW $4.50 $4.50
Per kW for the next 9100 kW $4.47 $4.47
Per kW for each additional kW $4.86 $4.86
Winter Excess Demand* N/A $2.50
Reactive Demand (for each kvar over one-third of kW $0.40 $0.40
demand)
Distribution Rates ($/kWh)
Step 1. For each of the first 82,500 kWh after determining $0.000843 $0.000843
Step 3
Stez 2. For each additional kWh, except $0.000803 $0.000803
Step 3. For each kWh over 330 kWh per kW demand $0.000803 $0.000803

m Justin Prior | Mechanical Dr. Stephen Treado
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Appendix B

Monthly Energy Consumption
Utility Jan | Feb | Mar | Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec | Total
Electric On-Pk Cons. (kWh) 2,361,259] 2,126,070 | 2,462,549] 2,500,389] 2,749,188 2,705,880 2,838,993| 2,802,993| 2,679,621 | 2,602,391] 2,444,051] 2,410,376 30,683,760
On-Pk Demand (kWh) 3,424 3,403 3,635 3,670 3,795 3,831 3,875 3,851 3,831 3,677 3,656 3,520 3,875
Gas On-Pk Cons. (therms) 296,651 | 264,002 | 269,447 | 245,765 | 225,444 | 206,989 | 191,277 | 214,104 | 216,514 | 253,662 | 255,945 | 284,226 | 2,924,026
On-Pk Demand (therms/hr) 600 437 438 432 332 314 299 317 325 430 434 453 600
Water
Cons. (1000 gal) 6,379 5,735 6,900 7,264 8,230 8,033 8,340 8,308 8,009 7,593 6,983 6,637 88,411
Energy Consumption
Building 591,271 BTU/ft2-year|
Source 926,067 BTU/ft2-year|

Dr. Stephen Treado

pAO Justin Prior | Mechanical
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Appendix C

-——- Monthly Consumption -———
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Lights
Electric (kWh) 553.101.8 400.878.7 5534013 535.2800 53,1018 5352501 5£3.002.0 853.101.3 £35.200.3 553.101.8 535250.8 5531020 85123285
Peak (kW) T34 T434 T424 7434 T43 4 7434 T434 Tau4 7224 7434 7434 Ta34 Taia
Misc. Ld
Electric (kWh) 44.015.1 3075508 440181 42,5053 440151 42,5053 42,0187 40151 42,5053 44,0181 42,5052 44.0151 518.242.2
Peak (kW) g2 5.2 0.2 92 58.2 50.2 592 592 0.2 5.2 60.2 02 0.2
Cooling Coil Condensate
Recoverable Water (1000gal) 5] 01 208 0.0 F=iR ] 3574 4057 4224 2505 105.0 £8.0 18.0 20887
Feak (1000galHr) 0.2 0.0 o 0.2 04 o7 08 o0e e 0.2 0.2 0.1 [}

Cpl 1: Cooling plant - 001 [Sum of dzn coil capacities=3,423 tons]
Water-cooled chiller - 001 [Clg Nominal Capacity/F.L. Rate=1,000 tons / 610 kW]  (Cooling Equipment]
Electric (kWh)  295.747.3 2056009 3207855 3433004 (4358004 0 4108815 | 4TE5084 4207313 4015520 3605030 3274185 3074808 4.308.100.0

Paak (kW) 4859 4829 520.1 5406 5827 54,7 8006 801.8 505.1 543.5 5384 4910 8008
Cooling tower for Cent. Chillers [Design Heat Rejection/F.L Rate=1,173 tons / T7.45 kW]
Electic (kWh) 41,0258 360367 468194 545653 67,6232 557643 576233 676231 557645 568108  £14726 457879 810.718.7
Peak (kW) T04 864 75 775 775 775 8 775 778 775 775 e e
Cooling tower for Cent. Chillers
Make Up Water (1000gal)  2.128.5 19118 2200.9 24212 27434 28778 2780.0 27602 20898 25309 23275 22122 20.480.7
Feak (1000galiHr) 23 32 37 a7 37 a7 28 28 37 a7 27 35 38

Water-cooled chiller - 002 [Clg Nominal Capacity/F.L Rate=1,000 tons / 610 kW]  (Cooling Equipment)
Electric (kWh)  205.747.3 2056069 3207855 333080800 4358000« HID.0618  420080Ms JEBE 713 4018529 3605030 3278185  307.4818 4.308.100.0

Peak (KW) 4854 4828 520.1 5405 5827 504.7 LT ) s01.8 5a5.1 5435 5304 4910 600.0
Cooling tower for Cent. Chillers [Design Heat Rejection/F.L Rate=1,173 tons / 77 45 kW]
Eleciric (kWh) 410258 300387 468164 545653 rex2 sETesd s7e2eE 576230 55.764.5 568108 514726 457879 810.718.7
Peak (KW) T04 854 75 78 778 75 7.5 778 75 7.5 7758 e e
Cooling tower for Cent. Chillers
Make Up Water (1000gal) 21285 18118 22060 24212 27434 26778 2,780.0 2760.2 2e00.0 25309 23215 22122 20,4007
Feak (1000galHr) 33 33 a7 a7 37 a7 X 38 37 a7 27 35 38
—-—— Monthly Consumption -———
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total

Cpl 1: Cooling plant - 001 [Sum of dsn coil capacities=3,423 tons]

Water-cooled chiller - 003 [Clg Nominal Capacity/F.L Rate=1,000 tons / 10 kW] | (Cooling Equipment)
Electic (xWh) 2057473 2050080 (3207855 3433085 4088004 4108816, 4385044/ 4267313 (40155290 3608030 2278185  207.4828 42081000

Peak (kW) 4858 <828 528.1 5404 5627 5647 8096 018 5054 543.5 5304 4910 s00.8
Cooling tower for Cent. Chillers [Design Heat Rejection/F L Rate=1,173 tons / 77 45 kW]
Electric (kWh) 410256 380367 408104 45553 76232 857843 578233 576231  S5TA45 568108 514720 457874 e19,718.7
Paak (kW) 704 804 778 775 778 e 775 75 778 775 75 8 e
Cooling tower for Cent. Chillers
Make Up Water (1000gal)  2.1265 19118 22006 24212 27434 206778 2.780.0 27602 20808 25309 23275 22122 204807
Peak (1000galHr) 23 32 17 a7 37 a7 28 38 37 a7 37 38 38

Hpl 1: Heating plant - 002 [Sum of dsn coil capacities=85,205 mbh]
Boiler - 001 [Nominal Capacity/F.L.Rate=1.34 mbh / 0.02 Therms]  (Heating Equipment)

Gas (therms) 125 1.3 125 12.1 125 121 75 125 121 125 121 1285 148.7
Peak (therma/Hr) 0.0 oo (4] 0.0 0o 0.0 0.0 0.0 0.0 0.0 0.0 o0 00
Boiler forced draft fan  (Misc Accessory Equipment)
Electric (kWh) 1.0 0% 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0 ns
Cntl panel & interlocks - 0.5 KW (Misc Accessory Equipment)
Electric (kWh) ar2o 3380 3720 3800 720 380.0 3720 3720 380.0 720 3800 2o 43800
Peak (kW) 05 05 c5 05 05 0s 05 0.5 05 0.5 05 0s 0s
Condensate return - 4.7e-008 kW/Btu  (Misc Accessory Equipment)
Recoverable Water (1000gal) 0.1 00 [-B] 0.1 ol o 0.1 0.1 0.1 0.1 0.1 0.1 08
Make-up water - 5.18e-006 galbtu  (Misc Accessory Equipment)
Make Up Water (1000gal) 0.0 0.0 co oo 0o 1] 0.0 0.0 00 0.0 0.0 0o 0.1
Boiler - 002 [Nominal Capacity/F.L.Rate=1.34 mbh / 0.02 Therms] “(Heating Equipment)
Gas (therms) 125 1n3 125 121 125 121 125 125 1221 125 121 1285 1487
Pealk (therms/Hr) 0.0 0.0 co 0.0 00 0.0 0.0 0.0 0.0 0.0 00 0.0 00
Boiler forced draft fan  (Misc Accessory Equipment)
Electric (kWh) 1.0 oe 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 "7
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——— Monthly Consumption -——
Equipment - Utlity Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Hpl 1: Heating plant - 002 [Sum of dsn coil capacities=85,205 mbh]
Cntl panel & interlocks - 0.5 KW (Misc Accessory Equipment)
Electre (kWH) 3720 3350 3720 3800 ano 360.0 w20 27200 390.0 720 2800 3720 43800
Peak (KW) 05 o8 0t c.5 05 os 0.8 a5 05 X 05 08 08
Condensate retum - 4.7e-008 kW/Btu  “(Misc Accessory Equipment)
Recoverable Water (1000gal) 0.1 L 0.1 0.1 01 0.1 0.1 0.1 01 0.1 0.1 0.1 08
Make-up water - 5.18e-006 gallbtu  (Misc Accessory Equipment)
Make Up Water {1000gal) 0.0 00 00 0.0 oo 00 0.0 00 00 0.0 00 (1] 01
Boiler - 003 [Nominal Capacity/F.L Rate=9.60 mbh / 0.12 Therms]  (Heating Equipment)
Gas (therms) 803 208 893 B4 2.3 884 w3 8.3 884 86.3 884 8.2 10512
Peak (therma/Hr) 0.1 01 (8] o1 01 01 '8 ] 0.1 01 01 0.1 01 0.1
Boiler forced draft fan  (Misc Accessory Equipment)
Blectric (kWh) 7.1 85 71 [X] 71 LY 7.1 74 L1 71 X 71 841
Peak (kW) 0.0 oo 00 0.0 o0 0.0 0.0 0.0 oo 0.0 0.0 0.0 00
Cntl panel & interlocks - 0.5 KW (Misc Accessory Equipment)
Electric (KWh) ar20 338.0 3720 300.0 wo 300.0 w20 3720 300.0 3720 260.0 3720 43800
Peak (kW) 0s os 0s 05 os 0s 0.8 05 0s 0.5 05 05 05
Condensate retum - 4.7e-008 kW/Btu  (Misc Accessory Equipment)
Recoverable Water (1000gal) 0.3 03 03 0.3 03 03 0.3 0.3 03 0.3 0.3 0.3 40
Make-up water - 5.18e-006 gallbtu  (Misc Accessory Equipment)
Make Up Water (1000gal) 0.0 oo 00 0.0 00 00 0o 0.0 0.0 0.0 00 0.0 04
Boiler - 004 [Nominal Capacity/F L Rate=9.60 mbh / 0.12 Therms] ~ (Heating Equipment)
Gas (therms) 203 808 80.3 804 803 584 03 80.3 584 803 884 80.3 10512
Peak (therms/Hr) 0.1 0.1 o1 .1 01 o1 of 0.1 0.1 0.1 0.1 0.1 0.1
Boiler forced diaft fan  (Misc Accessory Equipment)
Electric (kWh) 74 LY 7. L] 71 80 7.1 74 80 71 (1] 71 8.1
Paak (kW) 0.0 00 00 0.0 oo 00 0.0 0.0 00 0.0 00 00 00
Cntl panel & interlocks - 0.5 KW (Misc Accessory Equipment)
Electric (KWh) 3720 338.0 3720 360.0 3720 380.0 720 3720 280.0 3720 360.0 3720 4.380.0
Peak (KW) 0s os 0s [ os os 0.8 05 0s 0.8 05 0s 0%
——= Monthly Consumption -—-—-—
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Hpl 1: Heating plant - 002 [Sum of dsn coil ities=85,205 mbh
Condensate return - 4.7e-008 kW/Btu  (Misc Accessory Equipment)
Riecaverable Water {1000gal) 03 LE] LH] 02 03 03 03 LE | 03 0.3 03 03 40
Make-up water - 5.18e-006 galbtu  (Misc Accessory Equipment)
Make Up Water (1000gal) 0.0 0o 1] 0.0 (1] 00 1] 00 (1] 0.0 00 00 04
Gas-fired heat exchanger - 005 [Nominal Capacity/F.L.Rate=7,200 mbh / 93.51 Therms]  (Heating Equipment)
Gas therms)  GR.5000 028304  GES0E.9 673240  E0M08E 073245  0RSESE 005886 673240 005088 073247 005068 B10.1189
Peal (therms/Hr) 35 s w35 35 w8 038 s 35 w35 035 35 s s
Gas-fired heat exchanger - 006 [Nominal Capacity/F.L Rate=7,200 mbh / 93.51 Therms]  (Heating Equipment)
Gas (therms)  €0.5050 828364 665080 673248 004858 673248 605095 005650 673248  00.5085 073247  00.5088 819.118.9
Seak (thermsHr) o8 s 38 0 [ 03 35 w8 LEL s [ET s s
Gas-fired heat exchanger - 007 [Nominal Capacity/F.L.Rate=2,512 mbh / 32.62 Therms] (Heating Equipment)
Gas therms) 242718 216228 242718 204889 242700 || 3380 | 24IME 242718 204850 242718 134880 MITIE 285,781.0
Seak (thermas) a8 28 328 228 320 328 28 aze 28 28 28 28 ze
Gas-fired heat exchanger - 008 [Nominal Capacity/F.L.Rate=7,850 mbh / 101.9 Therms]  (Heating Equipment)
Gas therms)  TSE430 084332 728621 80.080.4  O1.1787 48,8537 276639  S0.4908 55,1288  72767.2 708500 752229 751,402.5
Peak (therms/Hr) 1020 102.0 102.0 1020 102.0 M3 o4 oTs 1020 102.0 102.0 102.0 1020
Gas-fired heat exchanger - 009 [Nominal Capacity/F.L.Rate=10,041 mbh / 130.4 Th ] (Heating Equipment)
Gas (herms) BI85 4TTERT 331524 17,7404 8520 0.0 0.0 0.0 499 17,2621 06508 453744 248,108.8
Seak (thermaHs) 1304 15,1 188 100.7 101 0.0 00 0.0 28 078 1nzo 1304 130.4
Gas-fired heat exchanger - 010 [Nominal Capacity/F L Rate=10,041 mbh/430.4 Themms] . (Heating Equipment)
Gas (therms) 0.0 oo 0.0 0.0 ao o0 on 0.0 oo 0.0 0.0 18.0 18.0
Peak (therms/Hr) 1304 0o 00 0.0 (1] [1] 0.0 0.0 (1] 0.0 00 08 1304
Gas-fired heat exchanger - 011 [Nominal Capacity/F.L.Rate=10,041 mbh / 120.4 Therms] ~ (Heating Equipment)
Peak (thermaHr) 174 00 1] 00 oo 0.0 1] 0.0 00 0.0 00 00 17.4
Sys 1: AHU-1
Parallel Fan Powered VAV [DsnAirflow/F.L.Rate=682,325 cfm / 352.9 kW]  (Main Clg Fan)
Electric (\Wh)  282570.0  237.160.3  202570.0 254,100 2025801  254,100.8 2025802  202670.0 284101 2025803 2541008  262.580.3 3.001,060.5
Peak (KW) 829 2.9 3529 8246 e 2.9 »29 2829 129 820 126 2.9 529
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———  Monthly Consumption --——
Equipment - Wtility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Sys 1: AHU-1
Parallel Fan Powered VAV [DsnAirflow/F.L.Rate=883,690 c¢fm / 353.5 kW] (Main'Returm F an)
Electric (kWh)  18.2174 14,0584 162108 158618 182857 187178 18.233.2 162204 15.745.0 16,1478 15,8338 18.135.0 190.005.8
Paak (kW) 21 220 2.0 2.0 20 20 220 220 20 220 220 20 21
Sys 2: AHU-2
Parallel Fan Powered VAV [DsnAirflow/F.L.Rate=307,899 ofm / 123.2 kW]  (Main Clg Fan)
Electric (kWh)  91.631.0 82.783.3 01,831.0 88,675.1 91.620.0 88,675.1 91,8209 91,6310 88.875.0 918208  E8.6751 91,8309 1.078.880.0
Peak (kW) 1232 123.2 1232 1232 1232 123.2 1232 123.2 1222 123.2 1232 1232 1232
Parallel Fan Powered VAV [DsnAirflow/F.L Rate=308,856 ofm / 123.5 kW]  (Main Return Fan)
Electric (kWh) 22,1607 20.033.8 22.088.7 212748 216705 21,2400 219422 216283 21.250.0 21057 213338 22,1520 250,371.0
Peak (kW) -1 09 %0 208 207 208 206 208 208 07 208 F-1 %0
Sys 3: AHU-3

Parallel Fan Powered VAV [DsnAirflow/F.L.Rate=795 441 ofm / 318.2 kW] | (Main Clg Fan)
Electric (kWh) 2387233 213.814.9 2387232 2200876 2387235 29,0570 230723 8 238.723.2 2200878 2287237 220.087.2 23807 2.787.2283

Peak (kW) 182 318.2 8.2 382 82 3182 82 182 8.2 382 82 8.2 82
Parallel Fan Powered VAV [DsnAirflow/F.L.Rate=801,002 ¢fm / 320.4 kW]  (Main Retumn Fan)
Electric (kWh) 1220763 1111000 1228808 1168844 1228042 1183003 1220354 1222085 1185760 1224800 1188325 1227128 14433718
Paak (kW) 1802 180.2 188.2 1802 1859 185.8 1855 185.4 1087 188.0 1862 1802 1882
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