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Executive Summary

The purpose of this report is to model the heating and cooling loads of a mixed use hotel
and calculate the energy usage of its systems throughout the year. Design Conditions and
Energy Calculations are the main two portions of the report. Using the information found in
this report, the performance of the building can be compared to the performance of similar
buildings, which will help guide the redesign.

This mixed-use hotel was split into two portions for modeling; the guestrooms and the rest
of the hotel. Overall, 580,000 square feet of spaces were modeled. For the main hotel
model, the rooms have many different occupancy types, which influenced factors such as
the occupant density, equipment loads, and lighting loads. Some of the main amenities in
the hotel include a kitchen, restaurant, spa, fitness center, meeting rooms, and ballrooms.
In the guestroom model, 24 different sized rooms and suites were modeled to represent all
516 guestrooms.

Trane TRACE 700 was used to estimate the heating and cooling loads in the spaces.
ASHRAE Fundamentals contained useful information for the building envelope
construction U-values. It also had climate data for the region the building is located.
Guidelines for lighting loads and equipment loads were found in ASHRAE 90.1. The
occupant densities for the different spaces were given by the hotel brand’s standards. By
inputting all of the parameters, the heating and cooling loads could be predicted.

The calculated loads were then compared to the scheduled equipment for the project to
ensure the equipment had the correct capacity. The central energy plant was oversized for
the overall cooling load by about 445 tons; the predicted load was 1154 tons and the
scheduled load is 1600 tons. Most of the air handling units and fan coil units were
scheduled with a larger capacity than needed, but a few pieces of equipment were
undersized. For heating, a lot of the equipment was also sized incorrectly.

By modeling the central energy plant in the TRACE models, the monthly and annual energy
consumption was found. Using the location’s utility rates, the energy costs were also
calculated by TRANE. These results made it possible to find the building’s source energy
use intensity, which was 182.1 kBTU/SF. Compared to CBECS data for U.S. Energy Use
Intensity by Property Type, the calculated value was above the suggested value of 146.7
kBTU/SF for a typical hotel and motel/inn. This can be explained by the various occupancy
types throughout the hotel that need more energy than a typical hotel, but it is still an issue
to consider during the redesign.
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Building Summary

This project is a 516-room new mixed-used hotel located in the Southeast U.S. There will be
amenities such as ballrooms, meeting rooms, a spa, fitness center, and restaurants. The
bottom three levels host most of the amenities and the tower levels hold the guestrooms.
The architecture is very modern with a large portion of glass as the building enclosure,
which allows for a high solar heat gain. It is currently being constructed and should be
completed by the beginning of 2020. With 350,000 square feet of lodging area; 180,000
square feet of public area; and 43,000 square feet of back of house area, it is about 575,000
total square feet.

Mechanical Overview

Since the hotel is such a large building with many different occupancy types, it has a large
mechanical system with many different components. Overall, the central energy plant
serves the whole building and has two chillers with two cooling towers. There are no
boilers because the heating season is so short; all heat needed is produced by electric
resistive heat. All HVAC equipment is powered by electricity. Gas is only used for domestic
water, pool water, and food service.

The central energy plant located in the parking garage and contains the main refrigeration
equipment. Right outside are the two cooling towers. Each chiller has a dedicated
condenser pump to send water to the cooling towers, and there is a bypass for water that is
at a temperature too low to go through the cooling tower. Another energy recovery method
on the condenser water side is a heat exchanger that removes heat from the condenser
water to pre-heat the domestic water. The chilled water loop supplies the terminals units
and air handling units with chilled water to cool the air. There is a pressure de-couple heat
exchanger to separate the pressures between the podium levels and the guestroom tower
levels.

Guestrooms have fan coil units to control the space temperature. They are two-pipe fan
coils because there is just chilled water. To ventilate the guestroom and corridor spaces,
there are dedicated outdoor air units (DOAS) with hot gas reheat. There are six DOAS units
on the roof.

Serving the public spaces are air handling units. Some are constant volume and some are
variable. The air handling units serving the ballroom have a desiccant wheel to help handle
the high latent load. There are 30 air handling units without the desiccant wheel and 11
with one. There are also some back of house spaces served by fan coil units and DOAS
units.
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Design Conditions

Climate

Although the exact location cannot be disclosed due to confidentiality, this project is
located in ASHRAE Climate Zone 2A, which is classified as a hot-humid region. Hot-humid
climate receives more than 20 inches of precipitation annually and has between 6300 and
9000 cooling degree days with a base temperature of 50°F. The U.S. Climate Zone Map and
International Climate Zone definitions from ASHRAE 90.1 can be found in the appendix of
this paper. Using the 2013 ASHRAE Fundamentals Handbook, the exact weather data from
the undisclosed location was found to override the Climate Zone data in TRACE. The Table
below summarizes the summer design cooling and winter design heating conditions for the
model.

Summer Design Cooling

1% Dry Bulb Temperature 92.5
0.4% Mean Coincident Wet Bulb 76.2
Temperature

Winter Design Heating

99.6% Dry Bulb Temperature \ 37.8

Table 1: Weather Conditions
Building Envelope

Most of the building envelope consists of a glazed aluminum curtain wall. A lot of cooling
will be needed for the solar heat gain to the spaces. For the parts of the building that are
not glass, there are walls with stucco coating and walls with aluminum composite wall
panels. The south facing ballroom wall has stucco coating and R-19 batt insulation also to
help slow the solar heat gain to the space. Normal weight concrete was used in the building
for the slabs. There is a thermoplastic polyolefin roofing membrane that is white to help
reflect the sun off the building. It is a very energy efficient material that is to resistant UV,
ozone and chemical exposure. The roof assembly is shown below.
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Figure 1: Typical Roof Penetration Detail. The TPO roofing membrane, cover board
overlayment, and polyisocyanurate insulation can be seen in this section.

The U-values for all the construction materials are listed in the figure below. ASHRAE 90.1
2013 requires a maximum wall U-factor of 0.084. Only the stucco with R19 insulation and
gypsum wallboard meets that requirement. The slab U-value was assumed using TRACE for
the given slab thickness in the building. For roof U-values, ASHRAE standards give 0.039 as
the maximum U-value for roofs with insulation entirely above deck. The current roofing
assembly does not meet that standard. Vertical fenestrations with fixed metal framing have
a maximum U-value of 0.57 according to ASHRAE, which is not met by the glazing assembly
in this project. The U-values along with a description of the different construction types are
in the table below. All of the resistance values for the individual materials in the building
envelope are listed in Table A-3 of the appendix and the U-values of the assemblies are
broken down in Table A-4.

Construction Description (BTE-/\{I?'LIJS%*F)
Aluminum Composite Wall Panel 0.34
Stucco with Gypsum Sheathing and 0.94
Wall Gypsum Wallboard |
Stucco with R19 Insulation and Gypsum 0.05
Wallboard :
Slab 8” Normal Weight Concrete 0.49
TPO Roofing Membrane with
Roof Coverboard Overlayment and 0.07
Polyisocyanurate Insulation
Glazing Glazed Aluminum Curtain Wall 0.81

Table 2: U-Values for construction materials.
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Internal Loads: People

In order to correctly model the heat gain in the spaces, the sensible and latent loads from
the building occupants were calculated. The hotel brand for this project has their own
standard for preferred occupancy densities in each space type. Based on the number of
occupants in each room, the sensible and latent heat gain can be found using the occupant
heat gain rates in the appendix Table A-6. These values are slightly modified from typical
ASHRAE values based on the hotel’s preferences and EXP’s historical data from the
occupancy types. The occupancy densities for the space types are simplified in Table 3.

Occupancy
Space (SF/person)
Main Entrance Lobby 30
Business Center 50
Lounge Restaurant 10 or seat count
Exercise Area Spa 45
Retail 45
Pre-Function 10
Ballrooms 10
Meeting Rooms 15
Service Corridors 100
Guestroom Suites 2 people
Guest Floor Lounge 15
Admin Facilities 100
Employee Cafeteria 10
Engineering Maintenance 10
Kitchen Areas 50
Landry/ Valet 30
Housekeeping 50
Computer Room 100

Table 3: Occupant density for different space types.
Internal Loads: Lighting

Using ASHRAE 90.1 Lighting Power Densities Table 9.5.1 (Table A-8), a conservative value
of 1.0 W/SF was selected for all spaces to simplify the model. This report focuses on the
HVAC loads, so the value used was a reasonable assumption to ensure that the systems
would cover the lighting loads.

Internal Loads: Equipment Loads

Table A-6 contains the typical equipment loads for the different space types in this hotel.
Offices and meeting rooms have equipment heat gains of 2 W/SF. Rooms that have a high
equipment density like telecommunication and electrical rooms have heat gains of 5 W/SF.
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The highest equipment load is the kitchen load, which is 20 W/SF. The loads listed in Table
A-6 were used as inputs for the TRACE 700 model.

Thermostat Settings

Different rooms had different heating and cooling thermostat settings based on the hotel’s
brand standard. For heating, all rooms are set for 70°F. The only two rooms that differ are
the exit stairs, which are set for 40°F, and the refrigerated trash room, which is set for 55°F
for heating and cooling. Most rooms have a thermostat setpoint of 75°F for cooling with
50% relative humidity. Kitchen prep rooms have a cooler temperature of 59°F. Beverage
storage is set at 70°F, but red wine storage is set at 55°F. The computer room is also kept
cooler at 70°F. Laundry and valet areas are allowed a higher temperature setpoint of 80°F.
The relative humidity for all rooms in this project is 50%. All of the design temperatures
and relative humidity values can also be found in Appendix Table A-7.

System Selection

Since it is such a massive project, the TRACE model was split into two; one for the
guestrooms and one for all of the other spaces. The guestroom model had a sample room
for each size and type of room, so there was a total of 24 rooms modeled. They were given a
floor multiplier based on the total number of each type of room within the building. The
capacity results were used to size the fan coil units in each room type. In the hotel model,
there were 41 air handling units modeled and some fan coil units for the back of house
spaces. Both models were given a central plant with water cooled chillers and cooling
towers. Resistive heat was set as the heating plant for both models. The chillers selected
were centrifugal with parallel sequencing. For the control options, a plate and frame heat
exchanger on the variable volume condenser side pump was used. This is where the
condenser water gives off heat to the domestic water to help save energy. Also, the chiller
has a chilled water reset with a maximum reset temperature difference of 5°F.

Heating and Cooling Loads

After receiving the results from the TRACE model, they were compared to HVAC rules of
thumb as an engineering check. Since the building refrigeration load was the main focus of
this report, the results were compared to the SF/ton values given by ASHRAE Pocket Guide
8th Edition. The results for a hotel are supposed to be within 220 and 350 SF/ton.

All of the fan coil types but one for guestrooms had results that were higher than 350
SF/ton. Most of the values did fall within the medium residential range of 400 to 700
SF/ton, which is a reasonable assumption since a guestroom is similar to a bedroom at
home. A lot of the air handling units did not fall within the range either. Some were over the
limit, but most were under. It is difficult to compare the air handling units to just the hotel
range because they serve a variety of functions. All of the values seem rational when
looking at other classifications like restaurants, offices and residential centers. The
engineering checks from the TRACE model can be referenced in Table A-9.
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Then, the results were compared to the scheduled values for this project. Overall, the
central plant is scheduled for 1600 tons of cooling, but the TRACE model calculated that it
only needs a capacity of 1154 tons. The chillers are oversized and will be running at part
load, which is not efficient.

Table A-10 and Table A-11 show the calculated cooling and heating peaks versus the
scheduled cooling and heating capacities for the hotel load and guestroom equipment,
respectively. Scheduled values are color-coated based on if they are over or under the
calculated value by 10%. Red means they are oversized, and blue means they are
undersized. As seen in the table, most units are not correctly sized.

The majority of the units are sized too large, which can be because of added safety factors.
This can be an issue because the units will be more expensive and will be running at part
load most of the time. Many units were either missing a heating coil or did not have enough
heating capacity. It may not be too big of an issue since heating is not needed most of the
year. The fan coils in the back of house areas were undersized. Fan coil units in the
guestrooms were mostly oversized except for the luxury suite units, which are undersized
for the space.

With all the unique space types and changing parameters in the hotel; it is difficult to get an
exact value for equipment sizes. Making sure that the loads are met is most important so
that the hotel guests are comfortable. For that reason, it is acceptable to oversize some of
the equipment. Also, the inputs for this project were different than those used by the design
firm. For example, EXP’s model used more generic values for construction types since the
exterior materials were not selected at the stage of design. It will be important to consider
how the equipment is sized when redesigning the mechanical system in the next stage of
the project.

Energy Consumption & Cost

Energy Consumption

TRACE energy evaluation gives monthly energy consumption and consumption by
equipment type. All of the HVAC equipment and lighting is powered by electricity for this
project. Figure 3 below shows the electricity use per equipment type. These values do not
account for all of the electricity used in the building because it doesn’t include building plug
loads or some of the mechanical accessory equipment. About 45% of the electricity use is
from the water-cooled chillers. Cooling towers use about 10% and the electric resistance
heat is about 7%. As seen in the chart, the hotel spaces use a lot more energy than the
guestrooms.
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Electric ELECTRICITY USE

Electric Resistance Heat - Resistance Heat -
Guest Hotel Lights - Guest
0% 7% 304
Cooling Tower -
Hotel
10%
Cooling Tower -
Guest
0% Lights - Hotel
35%
Water Cooled
Wa-lter Cooled Chiller - Guest
Chiller - Hotel 1%
44% 0
Figure 2: Electricity use (%) by equipment type.
Equipment Energy (kWh)
Lights - Guest 164040.6
Lights - Hotel 1679632.50
Water Cooled Chiller - Guest 24266.8
Water Cooled Chiller - Hotel 2120457.9
Cooling Tower - Guest 13303.7
Cooling Tower - Hotel 489747.9
Miscellaneous Accessory Equipment -
Guest 589
Miscellaneous Accessory Equipment -
Hotel 8760
Electric Resistance Heat -Guest 580.6
Electric Resistance Heat - Hotel 347070.3

Table 4: Electricity use (kWh) by equipment type.

The higher electric consumption for the hotel spaces compared to the guestrooms can be
more clearly seen in Figure 3. Electric consumption for the general hotel spaces is almost
twice as much as the electric use for all of the guestrooms. This can be explained because
the general areas have higher occupant densities and equipment loads than the
guestrooms. Hotel spaces use 4,645,670 kWh annually and the guestrooms use 2,686,408
kWh annually.
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Monthly Electric Consumption
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Figure 3: Monthly electric consumption.

Figure 4 below shows the monthly water consumption. The water use is higher in the
summer months, since more cooling is needed. In the winter, water use in the guestrooms

is very low since the fan coils don’t need it for cooling. Water use also decreases overall
when it is not the peak cooling season.

Monthly Water Consumption
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Figure 4: Monthly water consumption.

The TRACE exports gave an Energy Use Intensity of 182.1 kBTU/SF for the building. It is
higher than the CBECS data for U.S. Energy Use Intensity by Property Type of 146.7
kBTU/SF for a hotel. Although it is higher, this hotel has many more amenity spaces than a
typical hotel would have. The amenity spaces have larger equipment loads and occupant
densities; hence, more energy is consumed per square foot.
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Annual Emissions

Table 5 below shows a breakdown of pollutant emissions by area for COz2, SO2, and NOx.
These values were calculated by TRACE using the energy consumption rates. Keeping the
emission rates down is important for lowering environmental impact of the building.

Area Pollutant Impact
C02 3,377,729 lbm/year
Guest ez 9,584
rooms s gm/year
NOX 5,420 gm/year
CO2 5,841,185 Ibm/year
Hotel | SO2 16,574 gm/year
NOX 9,373 gm/year

Table 5: Annual emissions per space type.

Utility Cost

In order to accurately predict the utility costs in the building, the local electric rates were
found. Commercial buildings in the area had two options: a standard rate and a rate based
on peak times. For simplification, the standard rate of 6.090 cents/kWh was used. Future
redesign may try to take advantage scheduling during the off-peak rate times. The
guestroom spaces had an annual energy consumption of $163,602 and the other hotel
spaces had a consumption of $282,921, coming to a total of $446,524 of electricity per year

for the hotel.
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Appendix
Table A-1: ASHRAE 90.1 Table B1-4.

TABLE B1-4 International Climate Zone Definitions

Zone Number Name Thermal Criteria
1 Very Hot-Humid (1A), Dry (1B) 9000 < CDD50°F
2 Hot-Humid (2A), Dry (2B) 6300 < CDDS0°F < 9000
3Aand 3B Warm-Humid (3A), Dry (3B) 4500 < CDD30°F < 6300
3C Warm-Marine CDDS50°F <4500 and HDD65°F < 3600
4A and 4B MixedHumid (4A), Dry (4B) CDD50°F < 4500 and 3600 < HDD65F < 5400
4C Mixed-Marine 3600 < HDD65F < 5400
5A, 5B and 5C Cool-Humid (5A), Dry (5B), Marine (5C) 5400 < HDD65°F < 7200
6A and 6B Cold-Humid (6A), Dry (6B) 7200 < HDD65°F < 9000
7 Very Cold 9000 < HDD65°F < 12600
8 Subarctic 12600 < HDD65°F

Figure A-1: ASHRAE 90.1 Figure B1-1.
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Table A-2: Climate data for the location.

Annual Heating and Humbdification Desdgn Conditlons:

Humidification DRMCDE and HR Coldest manth WEMCOB MCWSIPCWD
mﬁ'ﬁf" Haling & BE.6% 95 D% T B 10 B8.6% DB
90.6% | G5% oP | HR_ | WCDE | DP | HR | MCDB W5 | MCDE | WS | MCDB MCWS [ PCWD
fal (el (el fay (&} (1} el n) il {12 (k) il {m} () (e}
1 1 378 42.3 206 155 467 26.4 205 453 238 63.1 207 635 7.9 350 {1
Annual Cooling, DehumidiMcation, and Enthalpy Deslgn Condiflons
Hoftagt | Homest Caaling DEMCWE Evaporalion WEBMIDE MCWS/PCWD
Wanth | Manth 0.4% T i) i 047 | 1 P t1 (1.4% DB
DBRenge| DB [ mMmCwWB | DB [ MCWE | DB [ MCwB WB [ Mcoe | we [ MCDBE | wB | MCD8 [ MCWS [ POWD
fal [ (s} fay (e] (1} gl (b} il {1l (k) ) m} fn) (a) (el
2 ] 16.2 838 T6.5 925 TE.2 811 76.0 796 875 TE.8 887 78.2 86.1 2.1 230 2
Debumidification DRMCDE and HR EnthalpyMCDE Hours
4% 14 % D.4% [ 15 % Blo4 &
OF | H= [ Wcoe | oF | #m | WCoB | DF | AR | WCOE Enth | WCOB | Enih | MCDE | Enin | WCOE 5544
fal (el (el fay (&} (1} el n) il {12 (k) il {m} () (e} (el
{3 T7E 144.2 g1.8 T6.9 1409 81.4 782 1375 309 430 874 422 870 418 864 525 13
) Exlrane Exlreme Annual DB n=-Year Relum Paned Vaues of Exrenia DB
Exdrame Annual W5 Max Mean [_Standard deviabion n=byears | n=Toyears | n=dysars | n=50 yaars
1% | 25% | &% WE Min_ | Max | Mn__ |  Max i Max_ | Mn_ | Max Min | Max | M| Max
fal [ (s} fay (e] (1} gl (b} il {1l (k) ) m} fn) (a) (el
4 202 181 16.4 844 313 98T 4.5 1.4 281 ar.r 254 985 229 9582 186 1002 el

Table A-3: Resistance values.

[P RESISTANCE
PER | FOR THICKNESS LISTED
Key Value Material INCH | (F*SF*hr/BTU-IN)
033000.A1 CONCRETE SLAB ON GRADE 0.05 0.25
033000.A2 STRUCTURAL CONCRETE SLAB 0.05 0.4
POST-TENSIONED CONCRETE
033816.A1 SLAB 0.05 0.4
042200.A1 8" REINFORCED CMU - 1
044313.16.A1 3/4" STONE VENEER 0.01 0.0075
044313.16.D
1 MORTAR 0.1 0.0375
5/8' GLASS MAT FACED GYPSUM
061600.C2 SHEATHING - 0.56
1-1/2" POLYISOCYANURATE
072100.G4 BOARD INSULATION 6.25 9.375
ALUMINUM COMPOSITE WALL
074213.23.A1 PANEL - 0.61
ALUMINUM COMPOSITE SOFFIT
074213.23.B1 PANEL - 0.61
075423.A1 TPO ROOFING MEMBRANE - 0.2
TAPERED POLYISOCYANURATE
075423.C1 INSULATION 6.25 12.5
075423.E1 COVER BOARD OVERLAYMENT - 0.45
PRE-FINISHED ALUMINUM EDGE
076200.H1 FLASHING - 0.61
PRE-FINISHED ALUMINUM
076200.11 PARAPET COPING - 0.61
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PRE-FINISHED ALUMINUM
077100.B1 PARAPET COPING - 0.61
078100.A1 SPRAYED-ON FIREPROOFING 1.83 1.83
GLAZED ALUMINUM CURTAIN
084413.A1 WALL - 1.23
GLAZED ALUMINUM WINDOW
084419.A1 WALL - 1.23
088000.H1 SPANDREL GLASS - 1.62
METAL CEILING SUSPENSION
092216.T1 SYSTEM - 0.108108108
092400.A1 2-COAT STUCCO 0.1 0.075
092400.A2 3-COAT STUCCO 0.1 0.1125
5/8" FIRE-RESISTANT GYPSUM
092900.A1 WALLBOARD - 0.39
5/8" FIRE-RESISTANT GYPSUM
092900.D1 CEILING BOARD - 0.39
093013.L1 | CEMENTITIOUS BACKER BOARD - 0.08
107113.A1 METAL SCREEN PANEL - 0.61
Table A-4: Wall Assembly U-values.
U-
ID Name R-VALUE VALUE
5/8" FIRE-RESISTANT GYPSUM
092900.A1 WALLBOARD 0.39
5/8" GLASS MAT FACED GYPSUM
061600.C2 SHEATHING 056 | 094
092400.A2 3-COAT STUCCO 0.1125
TOTAL 1.0625
U_
ID Name R-VALUE VALUE
092400.A2 3-COAT STUCCO 0.1125
072100.A4 R-19 FIBERGLASS BATT INSULATION 19
5/8" FIRE-RESISTANT GYPSUM 0.05
092900.A1 WALLBOARD 0.39
TOTAL 19.5025
U_
ID Name R-VALUE VALUE
075423.A1 TPO ROOFING MEMBRANE 0.2
075423.F1 COVER BOARD OVERLAYMENT 045 | 0.07
033000.A1 CONCRETE SLAB 0.5
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TAPERED POLYISOCYANURATE

075423.C1 INSULATION 12.5
TOTAL 13.65
U-
ID Name R-VALUE VALUE
074213.23.A1 | ALUMINUM COMPOSITE WALL PANEL 2.96 0.34
U-
ID Name R-VALUE VALUE
084413.A1 GLAZED ALUMINUM CURTAIN WALL 1.23 0.81
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Table A-5: ASHRAE Building Envelope Requirements.

Table 5.5-2 Building Envelope Requirements for Climate Zone 2 (A B)*

MNonresidential Residential Semiheated
Opaque Elements ;:;::1:1 MI:“I:‘::L :{?::111:[:1 Ml:::a_\l.:ll“ ;:T.:tli Mli:’:.l.:-:":llu
Roaofs
Lﬂgf'ﬂﬁy L0039 R-25 e.i. L0039 R-25 e L0173 R-5c.i
Metal Building® L0041 R-10+ R-19 FC U-0.041 R-10 + R-19 FC U-0.096 R-16
Attic and Other Looe? R-38 0027 R-38 U-0.053 R-19
Walls, above Girade
Mass U-151® R-5.7cil L0123 R-7.6c.i. U-0.580 MR
Metal Building 10,004 RO+ R98 ., L0094 RO+R9.8, c.i. U-0.162 R-13
Steel Framed U-0.084 R-13+R-38c L-0.064 R-13+R-T5ca. U-0.124 R-13
oodFramedand 10,089 R-13 1-0.089 R-13 U-0.089 R-13
Wall, befow Grade
Below Grade Wall C-1.140 MR C-1.140 MR C-1.140 MR
Floors
Mass L-oan7 R-6.3 ¢ L-0.087 R-8.3 ca. U-0.322 MR
Steel Joist L0038 R-30 L0038 R-30 L0t R-13
x:: Framed and L0033 R-30 L-0.033 R-30 L-0L066 R-13
Slab-on-Girade Floors
Unheated F-0.730 MR F0.730 MR F-0.730 NR
Heated F-0.900 R-10 for 24 in. F-0.860 R-15 for 24 in. F-1.020 R-7.5for 12 in.
Opaque Doors
Swinging 110,700 L. 500 U-0.700
Monswinging 110,500 L0500 U-1.450
Assembly  Assembly  Assembly  Assembly  Assembly  Assembly - Assembly  Assembly  Assembly
Fenestration Max. Max. Min. Max. Max. Min. Max. Max. Min.
L SHGC  VITSsHGC u SHGC  VISHGE Ll SHGC VITSHGO
E‘;ﬁ;ﬁﬁ"’“' {for all frame types) (for all frame types) (for all frame types)
Monmetal framing, all LI-0.40 L0040 L0493
Metal framing, fixed U-0.57 U-0.57 U-120
Metal framing, operable  U-0.65 SHGC-0.25 110 U065 SHGC-0.25 1.10 U-1.20 NR NR
:ﬁﬁ;’x‘f U-0.83 U-0.77 U-083
Skylighe, (% 3% of Roay
All types U065 SHGC-0.35 NR U-0.65  SHGC-0.35 MR LI-1.80 MR NR
* mm-hﬂniﬁw appily: eb, — contimsons irsnlason (ses Section 3.2, PO - flled cavity (see Section AL 325), La -~ lner syatem (s Secton A2 3, 2.4), MR — no(inslstion)

A When using the R-value compliance method for metal building rmefs, a thermal spacer block is requinsd (see Secion A2.3.2).
b Exception o Secton 5532 applies for mass walls above grads.
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Table A-6: Typical Equipment and People Loads from EXP.

Table 2: Typical Equipment and People Loads

Occupant Heat Gain
Application Equipment Hjefat Gain (Btuh/person)

(watts/sf) Sensible Latent
Offices 2 245 155
Conference Rooms 2 250 200
Meeting Rooms 2 250 200
Administrative Support Areas 2 245 155
Corridors/Support 0 225 105
Entrances and Lobbies 0 250 200
Ballrooms/Banquet Areas 1.5 275 275
Kitchen/Food Preparation 20 275 275
Dining 0 275 275
Common Areas 1 250 200
Telecommunications Rooms 5 N/A N/A
Electrical Equipment Rooms 5 N/A N/A
Mechanical Equipment Rooms 5 N/A N/A
Guest Rooms (Hotel) 0 250 200
Restrooms 0 225 105
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Table A-7: Hotel brand design standards.

Module

Outside Air

2 Provide supply and exhaust of 7.5 15/’ (1.5 ctm/sf) minimum controliad by carban
1 Parking Structures
monoxide sensors
Main Entrance 24°C{75°F) 3.8 I/s person + 0.3 /s /m?
21°C (70°F 30130 4314
Lobby. 503 R14 il 130) | 15 & comiparson +006 chrsh 4
2A 20°C{75°F) Provide conditioned supply air into each restroom. Keep tollets under negative
Public Toilets sonms | 21CTOF prassura with respect to surrounding public areas. Min, exhaust quantity 10 1/s/av (2
¢tmysn)
24°C (75°F) 3.8 175 person + 0.3 1/s/m?
&5 Cant 21°C (70°F 4615 75
28 Business Cantar sox R (70°F) $150) | 7= chadoareon + 0.0€ chish) 7
Lounge 24°C|75°F) 1.0 (10) person +0.9 I /s/m? x
1°C 70°F 54 \nd i antrol h Priv
% Restaurant soxrs | 21C00F) 1o aar count] (7.5 comyparson + 0.18 ctmysty 5] Jiodividus) tewpirature controrinesch Privete
Exerclse Arca 215 | Jegon | aness 10 /5 person + 0.3 |fs/m? 32(3) [Keep under negative pressure with respect to surrounding public areas. Frovide
Spa 3 RH 2 75 cimiperson s 018 chmist) dedigated HVAC ynit or combiin with locker rogm unit only
er A "C (75"
DL:’;“'";::: “34 ‘;“" 21°C (70°F) Exhaust required Kewp under negative pressure with res pect 1o surrounding public aress
a Steam Provide 471/s (100 ctm} axhaust in cailing plenum above each sauna and steam
Saumny room daar
Spa 24°C (75°F) , z
21°C(70°7) 100% Exhaust jizm Provide individual temperature control and 100% exhaust in sach treatment room
Treatment Room SO% RH
27°C [80°F) e 2.4 I/s/m" (0.48 cim/st} Keop under nagative pressura with respect 1o surrounding public areas. Provide
Indoor Pool . 21°C [70°F)
N SR R ——
g sy ZESTCC [F— - 3.8 I/s person + 0.6 §/s/m? T 7 : T
! 1°C (70" 045 : ov A , ! sho
eta SO% RH ! 145) ‘.,.Jc‘lm/p_'r5°" +0.12 ('rw';y', rovide individual temperature control in eac P
“C{75°F) | 206 I/s/m*
Pre-Function 2°C{75°) | 24ec 7oH) 1.0 (10) 3.81/s person +0.6 |/s/orf 54(5) [Provideindividual temperature sensor connectad to BAS
50% RH {7.5 cimjperson +0.12 cfm)
24°C{75°F) 2.5 1/5 persan + 0.3 1/s/m® Provide individual temperature sensor connected ta BAS with lacal occupant control
gall s C (70°F 1010 5415
AL S0 RH (20’F) 110) (5 cfmiperson + 0.06 cfm/sf] 15) L cach saton
24°C(75°F) = 2.5 | /s person + 0.3 1/s/m? g Provide individual temperature sensor connectad to 8AS with focal occupant control
6 Meeting R 21°C(70°F) 20115, 54 {5
st A S0% RH { 15 | (5 ctm/person +0.06 cm/s1) ) lin each Mesting Room.
e 4TS | Sic oy | 20109 25 1/s person +0.3 1/sfm! sats  |Provideindividusl tempersture sensor connected o BAS with local occupant control
50% RI4 orseatcount] (5 cfmiperion + 0.06 cfmisfl in Gogrd Room
28°C{75°F) 0.3 |/s/m* Keep under negative pressure with Meeting Spaces but pos tive with respect to
i 1°C (70°F
Service Corridors soxm | 22°€00F) | 10(100) Gk kit B0 i cbies
P Guestrooms 21750 | 5o gy | 2 people 25 1/5 person + 0.3 1/s/m? Hard duct 100% outs de air Into each guestroom. Provide supply air into large 4 or 5
Suites 50% RH (5 fmiperson + 0.06 cfmfsf] fixtusrs gusst bathroom and bathraams with exterior exposure
- T 0 s N - ”
Guestroom Corridors | 24°C{75°F) | 5,0 oo s 2.0°aif changes pes’ how 1111 [supply Min, 2 air changes per hour 100% cutside air
Elewator Foyers 500 RM 160% outside air
Ico Machin
iy 50 1/s (100 ctm) exhaust Water-cooled ice machines
ggmy
ACITSF =
78 Unen Room WCHISF) | 53-c po'R) Exhaust required Exhaust to maintaln conditions
S0% RH
24°C(75°F)
Service Elevator Foyer S 21°C (70°F) Exhaust required Provide 100 1/5 (200 cfm} exhaust in Tayer to keep negative 1o guestroom corfdors
S0% 4
Exit
5°C{40°F
Stairs Han
24°C (75°F) 20(15) 3.8 I/5 person + 0.9 /s jm Provide individun | temperatite controls in Lounge, Mesting Room &nd Pantry
7 st Floor Loung 1°C (0% :
& Susst Fooriomae sospi | Z2CI70F) Lo s narcount] 17.5 cimiperson s0.18 chmvsh | 3212 lorovide hood exbaustin Pantry
C(75°F) 5 175 pe 31/ /m
8A AdministrativeFacitities | 22°C75°0) | 25 o | 100 (100) 23178 eI EO S e 43(4) [Provideindividusl temperature controls in offices. Provide exhaust for office equip.
50% RM (5 cfm/person + 0.06 cfm/sf]
24°C{75°F) 2.5 175 persan + 0.3
Emplayee Facilit rc (70 | 1000100 3293)  [Provide exhaust.
i TV SRECIE soxan | 22CUOF 1190) | (5 crmperson + 0.06 cim/sn) } hisio nherting
24°C{75°F) 38|/ person + 0.9 1/s/m? [Keep under negative pressure with respect to surrounding areas, Provide exhaust for
Employen Cateter] 21°C (70°F 0110 243
obhslithihdgball) S0% RH OF) ) 10000 )17 ¢ cimypersan +0.18 chmyst) ) Jgressehaod and dishwasher
Engineerin 28°C{715°F ; 2.5 |/5 person +0.3 1 /s/m? " 2
Aeisicmoliio "ml‘ s ' 21epon | 10n0) - r"mfm‘; e ‘./rm:u 43(4)  |Provide individual temperature controls in offices. Provide exhaust for workshops
Reftigers tod 13°C(55°F) | 13°C{55°F)
9 Irash 8oom SO% A 50% RH
Provide air curtains at each entrance from receiving dock into building. Provide
Receiving Area radiant heating panals in Recelving Area atlocations whare wintar Temperatures
Inr(\i EIAaN'( {32 F) PY"-'-"d”l"’"'i“"" fans in hot o |m1|=
Commercial Kitchens 24°C |75°F) 21°C (70°F) 5.050) 3.8 I/s person + 0.9 1/s fm? i 3243) Kewp undler negative pressure with respect to surrounding sress, Operate dishwasher
food and Boverage SO R {25 cfm/persgn + 018 cfmy/zf) houst 24 hours parday /7 dovs per week
Cold Prep. 15°C{59°F) 3.8 1/5 person +0.9 |/s/m? .
S01(50 P v | it sy t 5
egatable Prop. 50% RH 5.01(50) (7.5 cim{parcon » 0.18 cfmysty 3213) rovide individual split system connected to BAS.
21% 10 24°C
Dry Starage (70" to 75°F) 32(3)  |Provide individual temperature control connected to BAS
S0% RH
10 Meat/Fish/Poultry/Park | 15°C (59°F) S35 38 1/5 person + 0.9 1/s/m G213 |FoP under negative pressure with respect (o surrounding areas. Provide indi
Prep Ares 50% M < ? (7.5 cim/person + 0 18 cfery/sf) s plit system connactad to BAS
Pastry / Chocolate 15°C{59°F) s080) 3.3 1/s person + 0.9 |/s/m? 32(3) [Keop under negative pressure with respect to surrounding areas. Pravide individual
Room 50% RH = {7.5 cim/parsan + 0.18 ctmy/st) tomperature control connectad to BAS
e e
Red Wine Storage IR - - 32143) Provide individual split system connected to BAS
S0% 8H
21°C{70°F) .
Beverage Storage S0% RH EFRE)] Provide individua | temperature controfl connected to BAS
A PR 27°¢180°F) | 51c ooy | 301309 2.5 |/5 persan + 0.3 1fsfm? 3203 [Ko9® under nagative pressura with respect to surrounding areas. Provide spot caoling
SO% R (5 cfmfperzon + 006 cfm/sf) Qyer each valet station
20°C{75%F 2.5 1/5 person +0.3 I /s/m?
118 Housakeeping smi R"H M 21°c o) 5.0{50) b :m:/’ ‘:m“"' e c'l""/“,‘” 32{3)  [Keep under negative prassure with réspect to surrounding areas,
Elevator Equip 24°C{75°F) | . . .
£°C (70" - = 2 ovide " dividus] temperature controls, Ventilation not r
12 Hosm 50% RH 21°C (70°F) Provide split systems with individual tempersture controls, Ventilation not required
Computer 21°C {70°F) R 2.5 1/5 parson + 0.3 15 /m’ a3y |Provide two computer room a/c units sized a1 65%, of total equipment load. Connect
Rgom SOXRH (5 cfmfpeeson + 0.06 cfm/sl) s e units to emerpancy bisckup pover
1DF
<igned t t
13 Designed to maintain . Provide 24 haurs per day / 7 days per week air conditioning. Provide |DF supply and
Sound EquIp. tamparature batween 10° to 0.3 I/s/m
x exhaust based on specific project requirements but typically 1.5 kW (5,000 Bluh/hr)
Rogm 27°C (50" to 80°F) non- 1006 cfm/sf) )
per guestroom floor. Cannect a/c units to amergency backup power
Dimmer Equip. condensing.
Room
Mechanical, Electrical, 03 I/sfmt
™
15 Tetephone Rooms it Split system a/c unit for main telephone room, on emergency backup power
{0.06 cfm/sf)
S Clocets
24°C (75°F) )
16 Security Frtih C(70'F) 43(4)  |Provide individual temperature control connected to BAS
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Table A-8: ASHRAE 90.1 Table 9.5.1 Lighting Power Densities

TABLE 9.5.1 Lighting Power Densities

Using the Building Area Method

Building Area Type® LPD, Win*
Automadive Tacility 0.30
Convention center 1.01
Courthouse L.01
Dining: Bar lounge/leisure 101
Dining: Caleteria/fast food 0.90
Dining: Family 0.95
Drormitory 0.57
Exercise center 024
Fire station 0.671
Gymnasium 0.94
Health-care clinic 0.90
Hospital 1.05
HotelMotel 0.87
Library 119
Manufacturing facility 1.17
Maotion pictune theater 0.76
Mt Gamily 0.51
Museum 1.02
Oifice 0.82
Parking parage 021
Penilentiary 0.81
Performing arts theater 1.39
Police station 0.87
Post office 0.87
Religious building 1.00
Retail 1.26
School/university 0.87
Sports arena 0.91
Town hall 0.59
Transportation 0.70
Warehouse (.66
Workshop .19

A Imcases where holhn penceral baibbmg anea bype and o spocilic bailding e type ane
listedd, thee speifie buikiing arca type shall spply
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Table A-9: TRACE engineering checks

Floor Arma COOLING HEATING
Systorn  Zesw  Rocem Typn L e OA et efmitan Mo Bulhe-#* e OA chmife Bt 17
Alternative 1
AU 141 - East Service Cormidor Zone (203 000 a2t 4850 ERTTEY 671 .00 008 160
AHU 1-1 Carpaniry Shop Ziones, 200 000 1.39 HAS AL ap.41 0.00 042 -6.58
AHU 1-1 Corbral Service Conidor Zorm L ) [ 4550 47878 A7 oo o 160
AHU 1-1 Coidon VW 5 Zons 190 L] BsT 5328 218 12,88 000 a7 1675
AHU 1-1 Custodial Tone 130 L] 08 5155 37827 434 0.o0 L] 132
AHU 11 Custodial WAy 8 Zone 128 LT nag LT 1EEE 724 .00 aw £.00
AU 1-1 Dir of Ergg Zone. ] G 2 5194 Bazy 14.24 0.0 LAL) 313
AHU 1-1 Elecirical Storsge Zone B oo [ 5155 2z an 0.00 005 -1.22
AHU 11 Eluvater Lablby Fiskah 100 oo ®53 3TRT o84 16.91 o.oo 018 275
AHU 1-1 Elivator Vst Zons 165 000 (3 5653 25337 474 0,00 007 434
AHL 141 King Riocen Zone 480 oo D3E 10074 27823 431 .00 0. 200
AU 141 Launery Zone 1,128 oea 0 1053 LEET) 2103 0.00 0z 167
AHU -1 Laundry Office Zone 118 (1) a2 56T [2FA 1 0.00 [AE) -227
AHU -1 Linan Receaiing Torw 80 000 L] 4851 BST.9 18.24 0.00 [F<3 -367
AHU 1-1 Loy Tt 1,290 o 1142 4575 430 2748 000 033 EERE]
AHU 141 Locked Storage Eone 125 -] TEE T B45 186.08 .00 236 -151.40
AHL 141 Luggags Storage Zone e oo (51 052 18362 621 .00 aos anz
AHU -1 M & E Workshop Zore T o0 1.38 B4E 2478 4841 0.00 042 -6.56
AHU -1 ber RR Zore 85 oo L) 5155 27821 4.31 .80 00 -1.22
AHU 1-1 Mer. AR Tuaw s oo Ll S50 15159 a1 0.0 00 -1
AHU 1-1 Parts Starags Zova &0 000 20 5155 27829 431 000 008 422
AHU 141 Flan File Storage Zone n 060 (21} 55 27818 43 .00 (13 122
WML 121 Soiked Linen Zone ] oo . 2653 22488 a1 .00 o 261
AHU 1-1 Tool Storage Zone 155 000 .08 sF2 T8 16711 0.00 212 -135.25
AHU -1 Wasibule VAV 8 Zorm 50 L) 48 5257 10956 1085 . a4 582
AHU 1-1 VWast Senvics Comitor o 1,190 oo 03z 45 15559 7.1 000 a1 402
AHU 141 ¥omen RR Foee [ 000 (21} 5155 27821 431 0.00 00e 122
AHU 11 Womens RR Zone san foa 0B 1] 26168 1.4 .00 aos 1.1
BHU 11 System - Varlable Volume Feneat .60 n.o0 nes 453.0 BB5 1751 L] oz A0S
[30%: Min Fiow Oefaull)
AHU 110 JR Babrooem Zore 2,640 o 160 £ 188.9 63.53 0.00 04s n.oo
BHU 110 System - Single Zens Variable Alr 261 .00 160 EL 1BES 6151 000 .48 a0
[
AHU 1-11 IR Ballrzam Zona 1,295 ooa 160 3014 1885 6353 0,00 04z non
BHU 111 System - Singls Zene Varisste Alr 1595 0,00 168 am & 1889 6353 200 048 [
Vidame
AHU 1-17 JR Balrooem o 1295 o1 160 3014 1889 63,53 0,00 045 n.o0n
AHU 13 Systom - Singln Zonn Variskls Air 1795 0,00 188 e 1889 €153 000 .48 .80
Vilarng
Froor Arma COOLING HEATING
Systam  Zeaw  Ruces Typn i % O el ehmitan for Bauibeft [ %04 ehmile! Btk 17
AHU 113 Custodial Zore i (L) L A1 ZETT 2.7821 431 .00 i 4.8
AHL 1-13 Event HUB Zorw 000 1.60 417 1514 78.24 0.00 045 -1774
AHU 113 Merss AR Tors, 1) .08 LRI 35158 341 0,00 ans 108
AHU- 1-13 Prefunction 14 Tore 2,380 o] 48 M55 AEET 72.43 000 044 -28.14
AHU 1-13 Pratunction 18 Zone 125 o 05T 218 242 53.83 0.00 0za B2
AHU 113 Womens RR Tone Lh 200, 008 s L5158 3.41 0.00 0os «1.06
AHU 113 System - Yarlablo Volume Rehest 260 o0 182 2334 282 S35 .00 .3z BER]
(0% Min Flow Dufawn)
AHU 1-14 Banguet Kitchen Lore 2,756 oo 0 EIEE] [EET3 1841 0.00 o1z 000
BHU 1414 Sysiem - Single Zone Variable Alr 17 .00 (21 3183 B125 441 L1 niz (1]
Wolame
HL 115 4 & Sound Siorage Fore 295 oo 656 4315 BET 182.53 0.00 197
AHL 1-16 Banquet Storags Zone 2,406 (o1} as6 10102 28 4148 0.00 110
AHU 1-15 Beverage Paning Zone 350 a0 286 4262 Tag.5 BO.26 0.00 L
AHL 1-15 Bavirage Paniry 2 Zore 450 o0 283 4282 512 78.35 0.00 LE
AHU 1-15 BOH Corridor o 2460 o] 0.56 3007 5325 22,54 0.00 a7
AHU 1-15 Commissary Tona 4620 o 102 80 a3 3054 0.00 1]
AHU 115 Elov Vesibule Zonw 170 Qoo a1 2006 17876 6.71 0.00 0oy
AHU 1-15 Grean Room Zore T8 oo .81 4271 B2y 14.24 0.00 (REY
AHU 1-15 Liguor Bey Storage Zore Ad5 aod 1.65 4270 258.3 46.28 0.0 043 -35.38
AHU 115 RR Tors 55 000 003 1214 3.515.7 341 0.00 oo 24T
AHU 1-15 Sarving Pariry Tons 150 000 915 .59 1052 114,03 0,00 27 -63.65
AHU 115 Sandng Panry 2 Zona 1,230 oo 744 74T 1365 B7.90 0.00 214 -ABET
AHU 115 Serving Paniry 3 Zore 20 L] 845 EoE 4t 104.63 0.00 254 -64.23
AHU 1-15 Yestbule Zone 3 000 an 2008 17878 B.71 0.00 0ok 272
AHU 115 Vosibule 2 Zore 35 1) 235 ) Tt 0545 0.0 T -68.51
AHU 1-15 Vassbula 3 Torw 200 oo 180 3364 1815 66,13 0,00 05 50,85
AHU 1-15 Vesdbule 4 Zone 200 000 180 3254 1815 BE.13 0.00 L 50,85
AHL 118 Vostbule & ore £ oo 228 amEa 1443 B3.13 0.00 L1 64,53
AHU 1-15 Vestbule Green Room Zore a L) (5] R 7er8 671 .00 LI ] -39
AHU 1415 Systom - Variahln Volume Reneat 1408 0.00 2% w607 2240 158 L1 .80 BAT4
[30% Mir Pl Dnfai}
AHU 1-18 Grand Balroom Zore 2,700 =L 1.50 34 88 0.00 0.4 000
AHU 1418 System - Single Fone Variable Ar 70 .00 160 B 1889 000 .8 (173
Velume
KHU 117 Grand Balkoom Zore 2,700 ooa 150 3014 RLLE] 3.5 .00 a4 .08
AHU 117 System - Single Zone Variakibe Air 2780 .00 160 014 1889 6153 L .48 e
Vilume
AHU 1-13 Grand Balinam Tona 5,500 oo 1D 3014 RCEE) 6353 0.00 04z 000
AHU 1418 Syt - Singls Zane Varikbe Air 5,500 0,00 1.6 3014 1889 6153 [T .48 (173
Vilume
AHU 1-15 Graed Balkaom Tews 5,500 000 160 3014 88 6353 0.00 045 000
AHU 1-13 Syatem - Singl Zone Variskile Air 5,560 0,00 168 3014 1883 6353 w0 .46 (1
Vilumne
AHL 1-2 Kilehen Area 1 Zoew Ly 000 1.78 5286 2963 40.50 0.00 054 L
AHU 1-2 Kilchen Arsa Tors 440 000 376 483 1725 60,56 0,00 143 00e
BHU 1.2 Kilchen Ansa 3 Tone THE oo 1.1 7821 1 171.30 0.00 135 non
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COOLING HEATING

Fioor Ama
Systam  Zoow  Roce Tupn [ e O chstt chmitan fenon  Buihe#® | % OA chmife’ Btuibe-ft*
AHU 1-2 Kilchen Area 4 Zone R 000 458 &S 4TE B1.34 .00 13 (1
AHU 1-2 Kilcher) Ama 5 Zorm 450 0.00 492 BEEE 1385 BE.D3 .00 143 L
AHU 1-2 Kok Afea 7 - S1oiage Tows 170 000 o.A% 23 16752 718 o000 a0s n.oo
WHL 1-2 Kiicheen Area 7 Comidar Zoe 17 0.0 1% man 43787 LR .00 008 n.0o
AHU 12 Exfitim - Single Zene Variable Air | 545 082 1376 3 a0 158 o
Volame
AHU 1-20 Grand Balkoom Toek 2,700 000 158 1823 L 5 53 000 045 2447
AHU 128 Syt - Singls T Viriable Alr 2700 .00 153 023 1255 581 a0 .48 2417
olume
AHL 1-21 Graed Balkgom Torw 2,70 000 153 1923 1255 85,63 0.00 048 2407
AR -3 Sywtom - Fingln Eone Variakile Air 2Tea .68 15 LR x5 5 BEED a0 .46 2447
Vs
AHU 1-22 Gorage Lobby Zore 2,890 (-] 117 4054 5.3 T .00 LR -1
AHU 1-52 Gorage Storige Torm EE oo o2 4561 2163.9 555 o.an T -4.45
AHU 1-22 VaistBall Zons 100 0o 74T 4599 62.9 190.63 oo 224 -136.84
AHU 1-22 System - Variable Voluse Rebuest 3,385 0.00 113 4088 LT M7 [Ty 0,38 1833
[30% Min Flow Datawit)
AHU 134 Fool Kitchan frs 2 Tors 385 | am 62 7583 430 778,89 0.0 57 BT
AHU 1-24 Fool Kitchen Area 3 Zone 125 o0 486 a57.0 1252 B8.74 n.00 148 -5.85
AHU 1-24 Pool Kitchen fvea 4 o a5, o0 11,85 TaE 518 193,76 .00 ass 42.50
AHU 1-24 Pocl Kitchen Area & Zone s Gl &M Eral] i & 118,84 .00 in -B1.43
AHU 1-24 Pool Kichen Ares & Men RR Zore 235 000 T 108 a7 13770 .00 AL -88.37
AHU 1-24 Pl Kitchan Ared 7 Weireh RS Tikes s oo 35k 4318 15 LA L] .00 105 131
AHU 1-24 Syatem - Single Zone Varisble Air 150 o.u8 LE] T4 TES 15811 aa0 e -E198
Volhume
AHU 1-3 Casual Diing Arma 1 Zorm 75 o 123 ITEQ wTT 38,00 L L1 21,88
AHU -3 Casual Diing Aown 10 Tors 420 oo 50 5323 w059 113,37 000 15 24,85
AHU 4.3 Casual Dining Ama 1 Zona 280 Qo 1047 538 =X 226,01 0o 305 a8z
AHU 13 Casusal Dining drea 2 Zona 445 oo 161 47 2611 45,56 .00 042 -34.06
AHU 1-3 Casual Dining Area 3 Zore 40 0.0 208 4271 0.8 5680 0.00 L3 A6
AHU 1-3 Camal Dining Area 4 Zone 0 0o 288 6 1380 026 0.00 X ] 1823
AHU 1-3 Casual Dining Aoes 5 Zorm 0.00 083 4620 457.3 2413 .00 0 -4.86
AHU 1-3 Casual Diring Araa § Zors 636 am 064 25 4633 25,57 o0 ots -3.48
AHU 1-3 Casual Dining Area 7 Zone ES o 1= 2935 364 araz n.00 ozs 488
AHU 13 Casual Dining Area B Zore 88 000 099 raz4 288.6 40.60 .00 k) 8.16
AHU 1-3 Casual Dining Area & Zone 1,145 068 .81 43 Add.8 24.07 . ik -3
[TUER] Sysiem - Variable Volume Reheat (20 oo . amn s 574 200 .61 RLEE]
[30%: Min Flow Dafau}
AL 14 Event Hub Display Zore 40 LL] L4 s 4.2 2.5 0.00 048
AHL 14 Mo R Zore 280 0o 013 4510 35158 R .00 o
AHU 14 Prehnsdion 1C Zore 865 000 A48 26 242 5353 00 Q45
AHU 14 Fradunciion 10 Tors 1,480 a0 148 3328 724.2 5353 000 045
AHL 14 Prefunation 1E Zone E,430 am 1ED M3 34 56.22 n.oo 048
AHL 1.4 Womans R Zone BED 000 [iEES 4510 EYIES 241 .00 o4
AU 14 System - Varlable Volume Reheat L] .00 144 205 2351 .00 o .43
[30% Min Flow Default)
AHL 1.5 Anle Room Tone 135 a0 200 1&23d4 8087 1348 n.oo asa a41
Froor firan COOLING HEATING
Systam  Zoan  Roce Typn [ 5 04 el emitan g Bl | % o8 edmile! Btuibe 17
AHU 1-5 BO Room #1 Zone. 5ay 1- -] 243 R Tddd B3.08 .00 aTy 4153
AHU 1-5 Msssting Fioom #1C Zrw 1,300 0.0 an a0 1655 T140 oo Q83 -36.54
AHU 1-5 Mesfing Room #1E Tors 1405 0o 177 I¥A 1306 6287 o.on [Ex] -27.52
AHU 1.5 Mesting Room #1F Zosie 1,220 000 185 M7 ML 57.00 0.0 asa 22,36
AHU 1-5 Mesting Room #16 F- Y 1,106 | L] 150 4 b2l BE.56 .00 048 -20.87
AHU 15 Pantry Tone 48 .00 B.d 4 L7822 am .00 004 -1.58
AHU 15 System = Varlatilo Volume Reheat Gae% n.on 180 B ] 1975 Lo L] 0.54 271
[30% Min Flow Dufau)
AHLU 1.8 Meeing Room 1A Zone 1,886 000 [L¥ES ELT LT an.za .00 oz 6.7
AHU 1-6 be=ting Room 18 Zone 1,826 L1 ] &7 2186 20,2 4024 .00 (k-3 8.7
AHL 16 Mssting Room 10 Zrw 1110 0o 073 B8 94.2 anza 0.00 0z BT
AR 16 System - Variabio Volume Reheat S804 000 Lhe) b e a4 0 0.3 T
[30% Mir Ficrw Dufausi}
AHL 17 Applcant Scresning Zone 5 0o .55 ez TaT 16.28 .00 016 848
AHU 17 BOH Comidar Zorm 3,500 LX) 33 =T 1073 10,64 o A1) Fdd
AHL 17 Dirssctar of HR o 105, 0.0 050 EEE] T8E.Z 15,22 000 018 .84
AHU 17 Exam Room Zone ] L1 046 £ B4ZT 14.24 0.00 o4 34z
AHU 17 Flower Shop Zore s | oo a1 a5 2 1.7 9623 .00 oss a7
AHU 1T Housskeeping Zone Bl L1 ] .58 e BET.8 18.24 o.on T 4.0
AHU 17 Housekenping 2 Tiore 1,090 o L A B25.0 18.20 .00 018 .36
AHU 1-7 HR Tiowms. 23 0o B4 s B4z 14.24 L Q14 -3.42
AHU 17 HR Condnater Tovw 3 000 D46 15 B4ZT 14,24 000 014 342
AHU 17 Loss Pravendon Zone 260 0.0 [RT1 22 2,385.8 5.03 .00 004 344
AL 17 hrse Fone 20 000 045 1] waz? 14.20 .00 o .42
AHU 17 Office Holding Riaom Zone 85 oo 052 S THL 15.73 o0 AL e
AHU 1-7 Recaiving Gen Stor Torm T 0o A L] S 24115 4,86 oo Q4 -2.96
BHU 17 Recaiving Ofices Tors 20 1] 048 15 a4za 14,24 000 a4 342
AHU 17 Security Director Toew 3 000 D48 |15 BAZT 14.24 .00 R -3.42
AHU 17 Sersing Comider Zone [ .00 018 304 1780 571 .00 o0 ATE
AHU 17 Serving Pamry Zone 1,500 0o 108 ImT4 27823 a3 .00 o 238
AHU 1-7 Slorags Zore. a o B2 F04 278219 43 o0 (L) -3
AHU 17 Tamp Coolar Siorages Toww 160 000 LRt 330 24614 4.6 n.on oo 2.6
BHU 17 Unisax iR Zons 0 oo (213 M3 3557 341 000 ooz A6
BHU 1T Syatem - Varinblu Volurme Refst 1051 0.00 0ss 4808 BH3 1439 w00 018 787
[30% Min Fiow Detauit)
AHU 18 IR Balraon Fiwas 1,290 oo 160 4 RLER LERE] o.on Q48 L
AHU 18 System - Single Zone Variskle Air 12790 0.o0 16 04 1669 €153 @00 048 o
Vilumne
AHU 1-9 R Balroon Ziowim. 1,295 om 160 14 188.9 6353 oo 043 T
AL TR System - Single Zone Vartable Alr 1298 o.o0 148 LR 1669 6353 @00 046 o
Vel
AHU 2-1 Spacisily Kilchen Zone 1,206 0o 308 9 1897 T0.73 000 o2 -19.15
AHY 21 System - Single Zone Varakile Air 1788 .00 308 a1 T ™ a0 [T 45.1%
WVelumn
AHU 2-10 - EMP CAFE SERV Zore 38 oo 81 42 B84 140,50 0.00 153 -BT.00
AHU 2-10 - EMPLOYEE CAFE Zone. 1,850 1. ] 228 7z 138.8 B6.61 ] (L) 2267
AHU 2-10 - EERVERY 274 Trstws 290 oo 348 30 a7 109,42 oo 104 -36.16

21| Green



Ploot Ares COOLING HEATING
Sywinm  Zome  Rooe Typn ' % O chmt chmitan Wokan ) k. chmife Btuibr it
BHU 219 System - Single Zone Variabis Alr 2478 00w am 488 1243 00 0B -2
AHU 211 Goftes BOH Zone, 2no 0o nag N8 1,402 10.52 0.00 (%11 a1
AHU 211 Gonference Room Zope: 1w 000 %3 F-1) 02 a2 .00 oz 64
AHU 2-11 Direclar Zone L [ilid] [ s B8 1424 0.00 a -0.52
AHU 2-11 Manager Toorm 45 000 .7 5815 LT 1424 o0 o -0.52
AHU 211 Managar 2 Toma 15 0.00 0. 5013 BZT 14,24 0,00 oz 052
AHU 211 Reception Zone: 20 1) n 5313 8428 14.24 n.0n oz 052
BHU 21 Eystem - Single Zone Variakle Alr ) .00 () 464.0 7811 s 200 018 <151
Wolame
AHU 212 - PASTERY | BAKERY AREA 1 Zona 485 0o 23 138832 EI05 19,66 0,00 oss 012
AHU 2412 PASTERY/EAKERY AREAZ Zone 5 0o 3.8 43 114.4 104.93 0.00 115 RITRLS
BHU 242 System - Single Zone Variskle Alr B8 .00 264 TO74 3028 W i 07s 42
Wolame
AHU 2:2 - PRIVATE DINING Tona 505 0o 303 3568 1o 99.19 n.0n as1 -87.39
AHU 2:2 < SPECIALTY RESTALRAMNT Zone 2,10 000 1.0 T MR 47.32 n.0n 035 -36.53
BHU 2E System - Variable Volume Rehest 2E15 0.00 18 3236 2143 5583 200 047 BTAT
130% Min Fiorer D fauit)
AHU 2-3 - WOMEN RR CLOSETZ9S 2% oo g BT 3,515.8 EEL 0.00 oo 276
AHU 23 - DEPOSIT BOXES Zone BS 0o T4 5178 T2E 16837 .00 214 115,04
AHU 25 - FRONT DESK PODS 285 Zone i Lke ) [ 1840 5318 22 56 .00 a1s -4.57
AHU 2-3 - FRONT OFFICE 203 A8 oo 164 4203 B52.6 18.38 0.0 a8 477
AHL 23 - GUEST DEPQSIT ot 85 oo T4 5178 T26 165,37 n.on 214 -115.04
AHU 2:3 - LOBBY CENTRAL Zons: 3,420 000 245 His 922 6284 0,00 o5 -4z.40
AHU 2.3 . LOBBEY EAST Zone 1,355 0o a1 4355 1243 B9.32 n.0n oar -B7.52
AU 343 - LOBAY WEST Zone: [ 0o 206 4430 2187 .52 0.00 ez 2720
AHU 2-5 - MEM 287 Zone S o0 g L8] 35158 341 .00 008 273
AHU 2-3 - VESTIBULE BY ELEC TELEC Zore 4ap .0 1.3 457 4 3883 30,80 000 O -18.47
ROGH
AHU 2-3 < WOMEN 785 Zone: S0 0o 013 3 1,586.9 7.56 0.00 oS <276
AHU 23 Syatin - Variabils Voluse Rebest 7278 0.00 197 4147 2104 5703 .00 064 384T
(0% Min Fiow Duefaul)
AHU 211 - ATM Fhocss Zoa 165 Xe ] 055 4555 42T 14,24 0,00 a7 -3.84
AHU 211 « Carmidar 150 Zone: 160 0o nes 4438 14,7875 [ 0.0n oor 223
AHU 211 - Servive Elevator Lobby Zone: an 1] ¥ e 1,084 5 10.86 .00 aor 2.23
AHU 2-11- COFFEE 215 Zone a5 (1] 3.4 4852 145.2 B2.67 0.00 100 -18.53
AHU 2-11 Elew Lobby 205 Zore 6 .o 3 A5 2 14624 8.2 .00 1] 584
AHU 24 - MEN AR Toma 255 000 05 3 14,5665 768 0,00 1.5 472
AHU 24 - BUSINEES CENTER 231 Zona 155 0o 06E EECT] 0] 23.48 0.0 0z -4.42
AHU 24 - LOBBY 200 Zone 7,556 0o 0.5 2 ELLE] 3116 0.00 0zs 1658
AHU 2-4 - LOBEY CEMTRAL Zore 2,158 o0 [5-1) s S20.5 22,66 0.0y A 362
AHU 24 - LOBBY EAST Zone ans am 1.58 w2y 235.6 50,83 .00 047 -34.55
AHU 24 - LCARY WEST o 896 Qo 3% any 1798 BE.73 oo L) -36.15
AHU 2-4 - WOMEN RR Zona 420 0o 15 233 1,566.5 766 0,00 0os 472
AHU 2e4 Elevatcr Lobby Zone 3 0o oM A 5881 12.14 n.0n :15) 556
BHU 24 System - Variable Voluse Rebest 18,662 .00 (T2} ELEE] 4068 2950 i 028 AXTS
F30% Min Flowr O fau)
Fioor Ara COOLING HEATING
Sywiam  Tome  Rece Typn i b, Ol el ehnitan e Bruihed | %08 edmifet [
AHU 2-5- MEN 220 Zore 282 1= ] (AL} raky 1.551.8 77 oo a0 -1 56
AHU 2-5- MEN 255 o 330 000 195 559 223 53.88 000 & -9
AHU 75 - PREFURCTION 2 250 Toma 5,250 000 150 3354 2343 5353 000 045 EE
AHU 25 - PREFUNCTION 28 Zone: 1,455 0o 150 08 2074 57.85 0.00 045 .25
AHU 25 - WOMEN 247 L asy oo 094 217 1,5615 17 .00 o .55
AHU 25 - WOMEN 283 Zone: B0 a0 4.8 L] IH0E T2 0.00 125 -41.75
AHU 25 System - Single Zone Variakle Alr BT non 181 EilR] mE 51082 000 048 S
Wolame
AHU 26 - ANTE RM 2 238 Zone: 0o 186 18saF B4zt 14,24 0.00 s 823
AHU 2-6 - BOARD RM 2 253 Zore ke ] 058 232 268.2 anza oo ek ] -7.38
AHU 2-6 - MEETING RM 2E Torm oo 170 48 1846 6480 0.on as1 -25. 60
AHL 26 - MEETING RM 2F 234 Tors 000 178 80 1774 7,63 .00 Q53 -37.50)
AHU 2:6 - MEETING RM 2F 281 Tona 1] nsa 35 IE60 4461 000 az 736
AHU 25 - MEETING RM 26 Zone 0o 178 =[] 1766 57.98 .00 1 217
AHU 25 - PRNTRY 2 Zone 0o 188 18sA7 [EE 14.24 .00 L] £.23
BHU 26 System - Warlable Volume Rehoat .00 153 288 2053 5145 a0 0.8 2138
130% Min Flow Defawl)
AHU 27 - MEETING R 24 244 Zone oo 0.7E 2143 IT0E 44,35 0.00 0z B.1E
AHU 2-T - MEETING BM 2C 248 Zore oo [ 2143 amg 44,35 0.0 024 .18
AHU 2-7 - MEETING RM 20 Zore: oo (Hry ] 2143 2708 44.35 oo 024 -8.16
AHU 27 - MEETONG R 78 247 Foiw 0o (% 7143 FTHE 44,35 n.on 034 -89
AHU 37 System - Wariabln Volums Rebes 0.00 ors 2143 ik 4435 .00 0.24 Bl
[30% Min Florw Defauh]
AHU 25 - 2HR EXIT PASSAGEWAY Zore oo 035 T3 844 1312 oo (R L] A2
AHLI 2.8 - ADASN 265 o 0o 053 a4 B52.5 18.39 o.on L8 L) -4, 67
AHU 2-5 - ADKIN VESTIBULE Tona 0o [:1:3 34 B525 18.39 n.oa ats B8
AHU 28 - BANOUET STORAGE 254 Tone 0o 128 arra 287 40,86 .00 L] -33.38
AHU 28 - COPY { MAIL Zone 0o 0.53 M4 5528 18,39 0.00 e -4, 58
AHU 2-5 - CORRIDOR 257 Zone: oo .38, 33549 B57.2 14.00 0.0 oz -T.683
AHLU 2-5 - COUNTING ROOM 2850 Lo LXe ] 53 H34 BSZE 18.38 oo (R L] .68
AHU 7-5 - DIR BUSINESS TRAVEL Tons 000 052 3434 113 18,39 .00 e 4,68
AHU 25 DIR CATERING CONF 285K Zone: 1) nE1 34 BEZE 18.38 n.oa e .58
AHU 28 - DIR FINANCE 265F Zone: 0o (153 34 [21.) 18,28 0.00 s 4,68
AHU 2-5 - DI ROTEL 2684 Zore Tan nm 340 400 nta 101 86 oo 10 -fal B2
AHU 2-5 - DIR PUBLIC RELATICMS 2650 Zore 8 am 53 34 B52.5 18.38 oo a1s ~1.68
AHU 25 - DIR REW MGMT Tors 115 1] 0.53 3434 6535 18,39 n.on s - Bl
AHU 22 - DIR SALEE MARKETING 288H Tona 140 1] e 4051 1072 11187 000 113 7205
AHU 28 < ELEV CONTROL Rt 254 Zone i 0o 0.2 T 115 10,86 .00 aor .04
AHU 23 ELEV VEST 778 Zone ] 0o 0.24 2rea LIS 10,06 0.00 oor 3.0
AHU 2-5- F B EXES 2650 Zore: nan a0 .53 34 852.5 18.38 .o Q16 .68
AHU 2-5 - FBASST DIR o 8l [ike ] 53 34 B52.5 18.38 o.on (R L] -4.68
AHU 7% - GEN CASHIER SAFE 2680 Tona 400 000 [:1:23 2434 REZE 18,39 .00 e 4. F8
AHU 25 - GENERAL MANAGER 285G Zone 21 oo 282 4024 1428 83.95 .00 CE 52.TE
AHU 28 - JAN STORAGE 280 Zone 280 0o .83 34 5828 18,28 .00 s 4.67
AHU 2-5 - MEETING RC<OM 265R Zone: 225 1] 053 B34 852.5 18.38 0.00 (R 1] -4.687
AHU 25 - PANTRY 267 Torm 380 [iXe i) ma? M7z 14977 LE L} o.on aons -2.83
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COOLING HEATING

Floor uma
Sysinm  Foms  Roce Typn i LTS el fmitan RMen Bruihe#' | %0& i Erutherf?
AHU 2-8 - ROOMS EXEC 2650 Zone Bl 1] 053 R T B52.5 10.38 0.00 [RL] -4.88
AHU 2-5 - STORAGE 2654 Zore 55 Q.00 24 & 11045 1086 0.0n aqr -104
AHU 22 - VESTIBULE 783 Tt anw oo .24 s 1.104.6 10.88 0.00 aar -3.04
AHU 2-5- PANTRY 252 o BED oo STB 15989 ITEE 43.40 0.oo 173 2712
AHU 28 Paymasser Lone 100 | o (1 M Bh2.6 18.39 0.00 0is 4.5
BHU 28 System - Varlablo Volume Fenest 10460 .00 s 4700 5681 2142 o0 0T Aze
(0% Min Flow Defaut)
AHU 23 - F EMPLOYEE LOCKERS TOE Zone 1,E00 oo b4 ) L X 4.8 48.24 o.oo ars =244
AHU 23 - W EMPLOYEE LOCKERS 268 Lore 2,200 oo Zag GERE 2814 ar.ra o.on ard 2014
AHU 24 - UNIFCRM ESSUE 266 Zone 425 o 025 E ot ] 10T 11.54 0.00 aga -1.48
AHU 248 Ganaral Slorages Zorm 15 0o 2% H5E LT 11.54 0.00 L] -1.48
AL 35 System - Fingle Fone Variable Air 4340 0.6 33 B18.6 ITTA 4338 00 067 1183
L]
AHU 3-1 Comidor Zore 1,340 000 .30 BEEE 1.787.6 L) 0.00 0o -2.200
AHU 3-1 Eliw Loy Zore 50 o 30 SAEE 17875 Lo 0.00 L) -2.20
AHU 3-1 Eliv Vst Toiws -3 000 8.00 381 ET3 178,37 0.00 740 -122.00
AHU 3-1 EMPLOYEE LOUNGE o EI5 o000 4.65 5238 MET 106.46 0.00 12 -B7.68
AU 31 Lewal 2 Spa Zona 1218 1 oo 118 858 Aot e 20.42 .00 0% 44.02
AHU 31 Lewel 2 Spes BOH Zore 220 a0 T.87 L) T 171.85 0.00 227 =113.20
AHU 3-1 Lewel 2 Spe Storage 1 Zone 75 [ee ] Tad &2 Tid 16804 0.00 2ER -1iL75
AHU 3-1 Lewal 2 Spa Sterags 2 T 5 000 BAT S0 B4.8 185.07 0.0n 245 -122,70
AHU 3-1 Lawal 2 Traatmant Rocm Loi 208 oo a7 s3IT.T Py 54,08 0.0n Tz -35.13
AHU 31 Mers Locker Room Zone 1,285 oo 118 4573 386.1 31.08 0.00 [ -] AEAT
AHU 21 MGR OFFICE Lone Rl o T w40 Bz 14.24 0.00 piea) =368
AHU 3-1 Refaxation er 278 oo 283 AE5 K T3 BTHT 0.00 ara -43.02
AHU 3-1 Relaxation Woman Zore s o0 258 4551 84 AA.52 0.00 aTE -42.42
AHU 3-1 Salan Totns 1,105 0o 158 4559 15 40,89 0.00 045 -F0.53
AHU 3-1 Spa Receplion Loz 4B LR ) mET 5540 B4Z8 14.24 o.on o -3.E8
AHU 31 Storage Zone Bl (o) 02l 40 2,2 an o.on 0o +1.83
AHU 1 TR 1 Zore gl 3 0.0 47 4251 8.6 13.41 0.00 14 -2.80
AHU 3-1 TR 10 Zore 7% oo 183 4598 228 az47 0.00 042 2440
AHU 3-1TR 2 Tists 190 [lei) 5.55 R 4.8 126,64 0.00 167 81,77
AHU 31 TR 3 Lo AT oo 5.B8 56T BR5 134,13 o.00 1T -B7.02
AHU 31 TR 4 Zoww Fali} oo a7 4231 BEd.E 13.41 o.oo a4 2,80
AHU 31 TR & Zone 266 oo 208 SIEE 186.4 E1.10 0.00 arr =36.46
AHU 3-1 TR & Zome S0 000 E ¥ 45T T 145.5 B2an 0.00 Lk -55.18
AHU TR T Zore 165 000 654 36T 823 145,74 0.00 196 477
AHU 31 TR B Toiws 245 000 am 44 1735 69,16 0.00 oz 47,73
AHUIATR S o 235 000 Zm 4595 2238 51.32 0.00 aed -M.50
AHU 3-1 Womans Locker Riooen Lome 1,280 o000 118 4597 4067 28.50 0.00 025 A5.60
AHU 31 - Warlable Volume Reheat 1413 o.on 122 4854 2673 4439 a0 0.60 2B AT
(0% Min Fiow Dafauk)
AHU 3-Z Fireess Lo 1411 oo 1.B6 3zE5 181.8 GE.00 0.oo0 ss 28.44
AHU 32 RR Zone 40 000 (' R].] 413 3,616.6 141 0.00 00s “1.26
AHU 32 Sysiem - Single Zone Varkabee Alr 1481 o.on 122 3388 1867 .29 o0 0.568 27T
Wodame
Floor Araa COOLING HEATING
System  Zome  Room Typn e % B o e AMan Baulhe B | % OA e [
AHLU 8-1 BOH Zone 435 oo 224 F2ED Tdd.0 B33 0.0 (1.} -67.25
AHU 8-1 Corridoriaiting Zorm T 0.0 LA T 23701 5.06 0.0n Qs 277
AHU 8-1 Destinaion Bar Tores 3238 b ) 188 430 iz .45 o.on ] -36.20
AHU 8-1 Restrooms Zoans 8BS o0 oTe T 409.9 29.28 0.0 o4 -22.87
AHL 91 Syatim - Varialihe Volusie Rénest T I 000 145 2538 1716 14 oo 0.45 3133
[30% Min Flow Dofault)
FCL 2-1 PASTERY/BARERY AREA S Tore Rl 0o 4.08 &0 434 ar.H o.on 408 -08.02
Fou 1 Eyalam - Fai Cail 17 0,00 403 5041 1254 . .00 4,08 -BERT
FOU 31 Mobion Saudio Zore B&& 000 153 2M6h 1438 BAGE o0.00 193 28.61
FOU 24 Sysiem - Fan Coll BES .00 153 2TH.E 1415 FLEE aon 183 =255
FO) -1 Comidar Zore 195 0o 4.08 LrrEl 153.2 TH.32 0.0 408 -48.57
FCA) 81 Rnsimems Fors 140 ede ) o5 LXLE] 15158 4 0.0n ais -850
FOU &1 Tasn Cantar T 1,085 000 125 4183 3363 35.68 o.0n0 125 -13.07
FoU &1 Eysdem - Fan Cail 1330 0,00 153 47T s Hda X0 1.5% B8
FCU 62 Kids Play Fioom Zone 1,008 o 118 A B 26,82 o.om 119 1382
FCU 6.2 System « Fan Goil 1 s 0.00 119 2968 LT 2882 a0 (KT sz
FOA 81 Desitrestion BAR Zore 580 I 0.o0 174 Fak iy 1259 85.29 o.on 174 -29.78
Fou a1 System - Fan Cail a0 LR 174 aHaT 154 B39 L 1.74 -2TE
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Floor Area COOLING HEATING
System Zone Reom Type s e OA cfmift’ cfmiten ft'lton Btulhr-ft % OA cfmfi* Brulhr-ft
Alternative 1
FCU - Exec Suite 1 - East Zonge 390 0.00 085 504.4 5434 20.22 0.00 0.85 817
FCU - Exac Suite 1 - East System - Fan Coil 380 oo 0.85 504.4 593.4 20,22 oo 0.85 417
FCU - Exes Suite 1 - West Zone 335 0.00 L8 496.9 522.6 22.96 0.00 0.95 -10.65
FCU - Exec Suite 1 - West System - Fan Coil 335 .00 0.95 496.9 5226 2296 0.00 0.95 -10.65
FCU - Exec Suite 2 - East Zone 330 00, 0.ar 504.2 519.4 2310 0.00 o0ar -10,82
FCU - Exec Suite 2 - East System - Fan Coll 330 0.00 oar 504.2 519.4 2310 o.o0 087 -10.82
FCU - Exe< Suite 2 - West Zone 435 0.00 1.18 57E.9 4848 2475 0.00 118 -14.56
FCU - Exec Suite 2 - Wast System - Fan Coil 435 oo 118 578.9 484.8 2478 000 1.18 -14.56
FCLU - Exec Suite 3 - East Zone 380 0.00 DET? 5031 5808 2066 0.00 0a7 -840
FCU - Exec Suite 3 - East System - Fan Coil 380 oo 0.87 5031 580.8 20.66 LE 0.87 -5.40
FCL - Exec Suite 3 - West Zone 360 0.00 116 5158 4378 2740 0.00 118 -13.51
FCU - Exee Suite 3 - West System - Fan Coll 360 oo 148 515.8 4379 27.40 0.0 148 -13.51
FCU - KinglaQ -0 Zone 360 0.00 1.08 5125 485.1 24.74 0.00 1.08 -8.95
FCcl - Kfaa -0 System - Fan Coil 360 0.00 1.08 5125 4851 2474 000 1.08 495
FCU - KingiQa - 165 Zone 360 0080 080 5003 555.2 2161 0.0 0.90 -5.92
FCU - KiQQ - 165 System - Fan Coil 360 0.00 0.90 500.3 556.2 2181 0.00 0.90 982
FCL - King/QQ - 180 Zone 3080 0.00 081 508.2 5530 2147 0.00 081 -8.92
FCU - KiQQ - 180 System - Fan Coil 360 0.00 0.9 509.2 550.0 .47 0.00 .M 82
FCU - KingiQQ - 75 Zonge 360 000 0.58 4588 mar 1548 0.00 0.59 -0.84
FCU - KiQQ -75 System - Fan Coil 380 o.00 0,59 4588 4T 15.49 000 0.59 -5.84
FCU - K1 Zone 70 0.00 1.32 5847 4416 2717 0.00 132 -13.67
FCU - K1 System - Fan Coil aT0 0.00 132 584.7 418 2747 0.00 1.32 -13.67
FCU - K2 Zone 515 0.00 140 4836 3535 3305 0.00 140 =163
FCU-K2 System - Fan Ceil 515 0.00 1.40 4936 3535 3395 000 1.40 -18.31
FEL - Lusury Suite 1 - Marth Zone 525 0.00 1.65 48EE 028 3062 0.00 165 -21.88
FCU - Luxury Suite 1 - North System - Fan Coil 525 oo 1.65 498.8 302.9 39.62 000 165 -21.88
FCU - Luxury Suite 1 - South Zone 745 0.00 1.58 652.2 4101 26.26 0.00 1.58 -18.26
FCU - Luxury Suite 1 - South System - Fan Coil 745 000 1.58 6532 4101 28,36 000 1.58 -18.26
FCLU < Luwry Suite: 2 - Central Zone 330 0.00 D96 4861 518.0 2326 0.00 0.96 =10.81
FCU - Luxury Suite 2 - Central System - Fan Coil 330 0.00 0.96 496.1 516.0 2326 0.00 0.96 -10.81
FCL - Lusury Suite 2 - East Zone a7 0.00 OBE 5017 5581 #12 0.00 0.88 -B.66
FCU - Luxury Suite 2 - East System - Fan Coil o .00 088 501.7 568.1 242 oo o088 -B65
FCU - Lunaury Suite 2 - Wast Zong 390 0.00 085 504.4 5434 2022 0.00 0.85 817
FCU - Luxury Suite 2 - West System - Fan Coil 380 o.oo 0.85 504.4 5934 2022 e 0.8s 417
FCU - Luxury Suite: 3 - Central Zone: 35 0.00 0.93 4B0.8 524.6 Z2ET 0.00 083 -10.50
FCU - Luxury Suite 3 - Central System - Fan Cail 315 0.00 0.93 4898 5246 2287 0.00 0.93 -10.50
FCL - Luxury Suite 3 - East Zone 335 0.00 113 4877 441 716 0.00 113 -18.14
FCU - Luxury Suite 3 - East System - Fan Coll 305 0.00 143 497.7 4418 2748 0.00 143 -19.44
FCU - Luswry Suite 3 - West Zonge 265 0.00 145 5255 21 3314 0.00 145 -18.02
Fioor Area COOLING HEATING
System  Zone Room Type L3 % OA cfmift® cfmiton ftiton Btuthrft* | % 0A afmifE’ Bitulhr-f*
FCL - Luxury Suite 3 - West System - Fan Cail 265 0.00 1.45 525.5 362.1 3314 0.00 1.45 1802
FCU - Presidentai Suite - Central Zone 335 0.00 1.02 05,6 453 2 24.04 0.00 1.02 -1143
FCU - Pres Sulte - Central System - Fan Coll 335 0.00 1.02 509.6 499.2 24.04 .00 1.02 -11.43
FCU - Presidental Suite - East Zone 305 0.00 uBS 5128 ©03.6 19.88 0.00 0.85 -0.05
FCU - Pres Suite - East System - Fan Coil 395 0.00 0,85 538 603,86 18,88 0.00 0.85 .05
FCLU - Prasidantai Suita - Morth Zone 530 0,00, 16T 4807 9.2 401 0.00 167 2217
FCU - Pres Suite - North System - Fan Coil 530 o.o0 167 4997 299.2 401 0.00 1.67 =217
FCU - Presidential Suile - West Zone 805 0.00 148 B56.7 444.8 26.87 0.0a 148 -16,59
FGU - Pres Sulte - West System - Fan Goll 805 o.oo 1.48 B36.T 444.9 26.97 oo 1.48 -16.58

Table A-10: TRACE calculated peaks vs. scheduled equipment for main hotel space.

Red highlight means that the scheduled equipment is sized over 10% more of what the calculated
peak is. Blue highlight means that the scheduled equipment is sized under 10% less than what the

calculated peak is.

AHU 1.1 168.1 487.2 28.28 20
AHU 1.2 268.6 763.5 0.00 46
AHU 1.3 325.1 633.9 30.45 0
AHU 1.4 508.7 1062 24.88 123
AHU 1.5 333.2 446.9 43.58 0
AHU 1.6 202.6 366.8 9.88 5
AHU 1.7 150.2 295 21.78 0
AHU 1.8 82 125.5 0.00 15
AHU 1.9 82.3 125.5 0.00 15
AHU 1.10 165.8 173.3 0.00 30
AHU 1.11 82.3 120 0.00 15
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AHU1.12 82.3 103 0.00 15
AHU 1.13 333 732.4 36.72 111
AHU 1.14 54.7 963.4 0.00 74
AHU 1.15 611.3 309.6 116.14 0
AHU 1.16 171.5 213.9 0.00 31
AHU 1.17 171.5 213.9 0.00 31
AHU 1.18 349.4 427.7 0.00 62
AHU 1.19 349.1 427.7 0.00 62
AHU 1.20 258.2 277.2 19.14 34
AHU 1.21 258.2 277.2 19.14 34
AHU 1.22 117.1 185 19.05 18
AHU 1.24 218.2 585.7 25.06 76
AHU 2.1 91.6 488.6 18.64 50
AHU 2.2 146 246.8 28.72 9
AHU 2.3 414.9 659 84.14 18
AHU 2.4 403 808.4 55.04 42
AHU 2.5 425.3 1425.6 12.13 178
AHU 2.6 387.5 463.8 41.50 0
AHU 2.7 274.1 365 14.80 8
AHU 2.8 220.9 230.5 37.04 0
AHU 2.9 187.8 306.1 22.80 49
AHU 2.10 239 251.6 21.95 24
AHU 2.11 16.5 152.7 0.44 0
AHU 2.12 25.3 250 4.63 36
AHU 3.1 512.3 867.1 95.07 46
AHU 3.2 93.9 397.3 11.87 24
AHU 9.1 348.1 516 46.25 41
FCU 2.1 10.4 24 3.08 4
FCU 3.1 55.6 24 4.98 4
FCU 6.1 53.5 12 6.71 2
FCU 6.2 36.1 24 4.07 4
FCU9.1 56.2 24 5.16 4

Table A-11: TRANE calculated peaks vs. scheduled equipment for guestroom spaces.

Red highlight means that the scheduled equipment is sized over 10% more of what the calculated
peak is. Blue highlight means that the scheduled equipment is sized under 10% less than what the
calculated peak is.

COOLING | SCHEDULED T
colL COOLING SCHEDULED
ROOM PEAK COIL PEAK CO('lt\ZE)AK
(MBH) (MBH)

EXS-1 EAST 7.9 16.2 1.06 3
EXS-1 WEST 7.7 16.2 1.06 3
EXS-2 EAST 7.6 16.2 1.06 3
EXS-2 WEST 10.8 16.2 1.85 3
EXS-3 EAST 7.9 16.2 1.06 3
EXS-3 WEST 9.9 16.2 1.44 3
K/QQ 0 8.9 16.2 1.06 3
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K/QQ 165 7.8 16.2 1.06 3
K/QQ 180 7.7 16.2 1.06 3
K/QQ 75 5.6 16.2 1.03 3
K1 10.1 16.2 1.49 3
K2 17.5 19.4 2.75 3
LXS-1

AL 20.8 17.3 3.37 3
LXS-1 N 20.8 17.3 3.37 3
LXS-1S 21.8 17.3 3.99 3
LXS-2

AL 7.7 16.2 1.06 3
LXS-2 EAST 7.8 16.2 1.06 3
LSX-2 WEST 7.9 16.2 1.06 3
LXS-3

AL 7.2 16.2 0.97 3
LXS-3 EAST 10.7 16.2 2.23 3
LSX-3 WEST 8.8 16.2 1.41 3
PS TOTAL 53.5 75.9 9.55 13
PS CENTRAL 16.2 24 1.11 4
PS EAST 8.1 17.3 1.06 3
PS NORTH 7.9 17.3 3.46 3
PS WEST 21.3 17.3 3.93 3
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