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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 
Temperature 

76.2 

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  
U-Value 

(BTU/hr*SF*F) 

Wall  

Aluminum Composite Wall Panel  0.34 

Stucco with Gypsum Sheathing and 
Gypsum Wallboard  

0.94 

Stucco with R19 Insulation and Gypsum 
Wallboard  

0.05 

Slab 8” Normal Weight Concrete  0.49 

Roof 
TPO Roofing Membrane with 
Coverboard Overlayment and 
Polyisocyanurate Insulation 

0.07 

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.  

Space  
Occupancy 

(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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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.  

Lights - Guest 
3%

Lights - Hotel 
35%

Water Cooled 
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Water Cooled 
Chiller - Hotel 
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Cooling Tower -
Guest
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7%
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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.  

 

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 CO2, 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  

Guest 
rooms  

CO2 3,377,729 lbm/year 

SO2 9,584 gm/year 

NOX 5,420 gm/year 

Hotel  

CO2 5,841,185 lbm/year 

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. 

 

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

 

Table A-3: Resistance values.  

    IP RESISTANCE  

Key Value  Material  
PER 
INCH  

FOR THICKNESS LISTED  
(F*SF*hr/BTU-IN)  

033000.A1  CONCRETE SLAB ON GRADE 0.05 0.25 

033000.A2 STRUCTURAL CONCRETE SLAB  0.05 0.4 

033816.A1  
POST-TENSIONED CONCRETE 

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 

061600.C2 
5/8' GLASS MAT FACED GYPSUM 

SHEATHING  - 0.56 

072100.G4 
1-1/2" POLYISOCYANURATE 

BOARD INSULATION  6.25 9.375 

074213.23.A1 
ALUMINUM COMPOSITE WALL 

PANEL  - 0.61 

074213.23.B1 
ALUMINUM COMPOSITE SOFFIT 

PANEL  - 0.61 

075423.A1 TPO ROOFING MEMBRANE - 0.2 

075423.C1 
TAPERED POLYISOCYANURATE 

INSULATION  6.25 12.5 

075423.E1  COVER BOARD OVERLAYMENT  - 0.45 

076200.H1 
PRE-FINISHED ALUMINUM EDGE 

FLASHING - 0.61 

076200.I1 
PRE-FINISHED ALUMINUM 

PARAPET COPING  - 0.61 
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077100.B1 
PRE-FINISHED ALUMINUM 

PARAPET COPING  - 0.61 

078100.A1 SPRAYED-ON FIREPROOFING 1.83 1.83 

084413.A1 
GLAZED ALUMINUM CURTAIN 

WALL  - 1.23 

084419.A1 
GLAZED ALUMINUM WINDOW 

WALL  - 1.23 

088000.H1 SPANDREL GLASS  - 1.62 

092216.T1 
METAL CEILING SUSPENSION 

SYSTEM  - 0.108108108 

092400.A1 2-COAT STUCCO  0.1 0.075 

092400.A2 3-COAT STUCCO  0.1 0.1125 

092900.A1 
5/8" FIRE-RESISTANT GYPSUM 

WALLBOARD - 0.39 

092900.D1 
5/8" FIRE-RESISTANT GYPSUM 

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.  

ID  Name  R-VALUE  
U-
VALUE 

092900.A1 
5/8" FIRE-RESISTANT GYPSUM 
WALLBOARD 0.39 

0.94 061600.C2 
5/8" GLASS MAT FACED GYPSUM 
SHEATHING  0.56 

092400.A2 3-COAT STUCCO  0.1125 

TOTAL    1.0625 
 

ID  Name  R-VALUE  
U-
VALUE 

092400.A2 3-COAT STUCCO  0.1125 

0.05 
072100.A4 R-19 FIBERGLASS BATT INSULATION 19 

092900.A1 
5/8" FIRE-RESISTANT GYPSUM 
WALLBOARD 0.39 

TOTAL    19.5025 
 

ID  Name  R-VALUE  
U-
VALUE 

075423.A1 TPO ROOFING MEMBRANE 0.2 

0.07 075423.F1 COVER BOARD OVERLAYMENT  0.45 

033000.A1  CONCRETE SLAB 0.5 
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075423.C1 
TAPERED POLYISOCYANURATE 
INSULATION  12.5 

TOTAL    13.65 
 

 

ID  Name  R-VALUE  
U-
VALUE 

074213.23.A1 ALUMINUM COMPOSITE WALL PANEL  2.96 0.34 
 

ID  Name  R-VALUE  
U-
VALUE 

084413.A1 GLAZED ALUMINUM CURTAIN WALL  1.23 0.81 
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Table A-5: ASHRAE Building Envelope Requirements.   
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Table A-6: Typical Equipment and People Loads from EXP.   
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Table A-7: Hotel brand design standards.  
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Table A-8: ASHRAE 90.1 Table 9.5.1 Lighting Power Densities  
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Table A-9: TRACE engineering checks  
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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.  

EQUIPMENT  
COOLING COIL PEAK 

(MBH)  
SCHEDULED COOLING COIL 

PEAK (MBH)  
HEATING COIL PEAK 

(KW) 

SCHEDULED 
HEATING COIL 

(KW) 

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 

FCU 9.1  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.  

 

ROOM  

COOLING 
COIL 
PEAK 

(MBH)  

SCHEDULED 
COOLING 
COIL PEAK 

(MBH)  

HEATING 
COIL PEAK 

(KW)  

SCHEDULED 
(KW) 

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 
CENTRAL 

20.8 17.3 3.37 3 

LXS-1 N 20.8 17.3 3.37 3 

LXS-1 S 21.8 17.3 3.99 3 

LXS-2 
CENTRAL  

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 
CENTRAL  

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 

 


