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Executive Summary

The American Society of Heating, Refrigerating and Air-Conditioning Engineers Standard
90.1 (ASHRAE 90.1) provide a source to ensure proper energy efficiency is met within a
building. Standard 90.1 was utilized to verify compliance for the Xanadu Sports Complex
Building A retail section. The Snowdome portion of the building is not a commercial space
and is a very special case. For this reason 90.1 does not apply to this part of the building.
Areas that were analyzed consisted of minimum thermal properties of the building
envelope; minimum wattages on the interior and exterior lighting; minimum efficiencies of
heating, ventilating, air conditioning, and hot water service equipment; and minimum
efficiencies of motors. Since Xanadu resides in East Rutherford, New Jersey, a climate zone
of 5A was used to determine the proper values to meet compliance with the standard.
Calculations were carried out as prescribed by the ASHRAE Standard 90.1, and the
Department of Energy’s Energy Code software, ComCheck, was also used to verify the
findings. Table 1 below summarizes the findings of the ASHRAE Standard 90.1-2004
compliance check.

Table 1 ASHRAE Standard 90.1-2004 Compliance Summary

Building Interior Exterior E Sy‘::ent HVAC Duct Pipe Motor
Envelope Lighting Lighting dquipme Economizer | Insulation | Insulation | Efficiencies
Efficiencies
0, 0,
S et 1 S Does Not . . Not Not Does Not
Wil L Compl Eehples ColpLES Applicable | Applicable Compl
Requirements | Requirements Py bP PP Py

The LEED-New Construction Green Building Rating System was used to determine whether
or not the building could obtain a LEED certification. After deciding whether or not certain
credits were possible it was determined that only 4 credits were already obtained and that
with some changes another 17 could be achieved giving the building 21 LEED credits. To
gain LEED certification a building must obtain 26 credits; therefore, Building A falls 5
credits short after minor changes were made.

The retail section’s mechanical system provides ventilation, heating, and cooling to the
common areas of the space. This work is currently the only mechanical work in the
contract and costs $4,902,688. However, the Snowdome is on a separate contract, and the
mechanical work alone will cost $9,493,073. All retail leasable spaces that are not
included in the current contract will be finished by the leaser; however, mechanical risers
have been provided for the leasers to run any ductwork necessary. The total current
mechanical system, along with the designated leaser mechanical risers, consumes 10,480
square feet or 1.8% of the total building floor area. Finally, TRACE 700 was used to
perform building design loads, energy usage, and annual utility costs. All data from design
documents were used to accurately model all conditions. From the TRACE results, it was
estimated that it would cost $389,797.
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The Leadership in Energy and Environmental Design (LEED) Green Building Rating System
is the nationally accepted benchmark for the design, construction, and operation of high
performance green buildings. Developed by the United States Green Building Counsel,
LEED provides a standard point system to help design and eventually rate the quality of the
building and its impact on the environment. LEED certification guides are broken into five
key areas of human and environmental health: sustainable site development, water
savings, energy efficiency, materials selection, and indoor environmental quality.

Since the Xanadu Sports Complex Building A is currently under construction, the LEED New
Construction version 2.2(LEED NC) will be used to check for LEED certification. There are
four levels of LEED certification. They are certified, silver, gold, and platinum in the order
from lowest rating to highest. The points needed to be obtained to gain each level of
certification can be found with the completed LEED NC checklist in Appendix A.

The Xanadu Sports Complex was not designed to be a LEED certified building. Since many
aspects of LEED requirements need to be implemented in the early design phase, it can be
expected that a large number of LEED criteria were not met. Table 2 below gives a
summary of the points breakdown and whether the prerequisites were met or not.

Table 2: LEED NC v2.2 Point Summary

Points Points Currently
Possible Currently Attainable with Meets
Points Attainable Changes Prerequisites
Sustainable Sites 14 2 1 Yes
Water Efficiency 5 0 1 Yes
Energy & Atmosphere 17 1 2 Yes
Materials & Resources 13 0 3 Yes
Indoor Environmental Quality 15 0 6 No
Innovation 5 1 4 Yes
69 4 17 No

For Building A to obtain the lowest LEED certification, 26 points would need to be acquired.
The current design of the building can obtain 4 LEED points and can obtain 17 more points
with some minor changes. The rest of the points are currently unobtainable due to the fact
that construction has been in progress for over a year, and it is too late to implement a
strategy to obtain the credit. Even if some minor changes were made the building would
only obtain 21 points which is still 5 points shy of the lowest certification. This would
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make it very hard for the Xanadu Sports Complex to gain a LEED rating. However, at this
current time even if enough points were obtained, the building would not gain certification
due to the fact that a prerequisite for the indoor air quality has not been met. The
prerequisite in question is Indoor Environment Quality (IEQ) Prerequisite 1 titled Indoor
Air Quality (IAQ). This prerequisite states that the building must comply with ASHAE
Standard 62.1 Ventilation Rate Procedure. Technical report one focused heavily on the
ventilation rate procedure based on ASHRAE 62.1 2007 and calculations showed that the
building does not comply with the standard. As of the time of this report, the mechanical
system in Building A had not been installed; therefore, leaving the possibility of a redesign,
however, would be a costly revision and would delay construction.

Another area of improvement could be found in Energy and Atmosphere (EA) Credit 1. All
retail HVAC equipment in Building A is run from electricity. The rooftop units are cooled
using direct expansion, and the heating coils are electrical resistance. Often times the use
of electricity in LEED can reduce the obtainable points. A more LEED friendly system
would involve a fuel such as natural gas for burner fired heating or to a higher degree, a
natural gas fired absorption chiller plant to provide cooling and heating to the entire
building.
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ASHRAE Standard 90.1-2004 provides a means of creating energy efficient commercial
buildings by prescribing minimum requirements for all aspects of the building’s design.
Section Five of Standard 90.1 provides two compliance paths to meet the requirements of
an energy efficient building envelope. The two compliance paths are titled the Prescriptive
Building Envelope Option and the Building Envelope Trade-Off Option. The more
commonly used method is the Prescriptive Building Envelope Option. The only
requirement to use this option is that the vertical fenestration must not exceed 50% of the
gross wall area of the building. (ASHRAE 90.1) Most buildings are not comprised of greater
than 50% glass area, as is the case with the Xanadu Sports Complex Building A. Building
A’s envelope is practically free of any windows; the only exception is at the main entrances
that are comprised of 100% glass. However, these entrances only make up 5% of the total
building’s envelope wall area, as shown in Table 3.

Table 3: Percentage of Glass Area

Gross Wall Area Total Glass Area % Total Fenestration
(SF) (SF)
100,200 9,022 9%

The Prescriptive Building Envelope Option compliance path used for this calculation
essential requires minimum continuous insulation R-values for all exterior walls, roofs, and
floors. It also requires minimum U-values and maximum solar heat gain coefficient (SHGC)
for all areas of glazing. The required values are based on the climate zone as to where the
building is located. In this particular case the Xanadu Sports Complex is being built in
Bergen County, New Jersey which falls into Climate Zone 5A. The required values for
Climate Zone 5A are found in Table 5.5-5 in the ASHRAE Standard 90.1-2004. (ASHRAE
90.1) Table 4 in this report provides a brief summary of the envelope compliance results
for Building A. A more detailed look at the referenced assemblies’ thermal properties can
be found in Appendix B of this report.

In addition to the summary found in Table 4, a more complete building envelope analysis
was completed using the Department of Energy’s Building Energy Codes Program,
ComCheck. The envelope compliance report from ComCheck indicates that the total
building envelope is in compliance with ASHRAE Standard 90.1-2004 and outperforms the
standard by 30%. While some walls do not meet compliance, they represent a small
percentage of the overall building. The full ComCheck report can be found in Appendix D.
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Table 4: Retail Envelope Compliance Summary

W1 1st & 2nd Floor Retail 12 13 No
W1D 3rd Floor Retail 20 13 Yes
W5 Ground Floor Retail 0.5 13 No
W6 Ground Floor Stairs 0.5 13 No

R1 Retail 20 15 Yes

R2 Retail 20 15 Yes

W10 Entrance Glazing Assembly 0.4 0.32 0.57 0.49 Yes

Xanadu Meadowlands Sports Complex Building A
East Rutherford, New Jersey



ASHRAE Standard 62.1 Report ASHRAE Standard 90.1 Retail Lighting and Power Compliance

Retail Interior Lighting

Section Nine of ASHRAE Standard 90.1-2004 provides maximum allowable wattages for
interior and exterior lighting of a building. As with the building envelope section of
Standard 90.1, two compliance paths are prescribed to verify lighting load compliance. The
first method, The Building Area Method, requires the lighting wattages for all the different
types of occupancy categories be summed and then divided by the floor area of occupancy
category for the entire building. The calculated power densities are then compared to the
maximum allowable power density for that particular occupancy category. The list of
allowable power densities can be found in Table 9.5.1 in ASHRAE Standard 90.1-2004.

The second method, Space-by-Space Method, is similar to the first method as in a certain
amount of lighting wattage is allowed per area and occupancy type; however, instead of
looking at the building as a whole, individual rooms are compared. The Space-by-Space
Method was the chosen compliance path and all calculations are based on the requirements
of this method. Once again, ComCheck was implemented to verify compliance with Section
Nine of Standard 90.1. The ComCheck report lists all the spaces and their occupancy
category, the lighting fixtures found in each space, and the total wattage in a given space.
The full ComCheck report can be found in Appendix D. Table 5 below provides a brief
summary of the interior lighting compliance report. The building lighting as a whole is in
compliance with ASHRAE Standard 90.1-2004 Section Nine and is 26% better than the
requirements set by the standard. On an individual room scale, the mall common areas,
such as the large atrium levels and walkways to retail stores, did not meet individual
compliance. However, spaces such as back of house rooms and the parking garage were all
in compliance with the standard. Since these spaces make-up a large portion of the
building, the results are heavily weighed on the lighting in these spaces. It should be noted
that all the retail stores were not included in the lighting compliance calculation. All retail
stores are not included in the current contract and will be fit out by individual tenants. For
this reason the lighting in these spaces has yet to be designed.

Table 5: Retail Interior Lighting Compliance ComCheck Summary

Proposed Lighting | Allowable Lighting | Rooms In Rooms Not Total Percentage
(Watts) (Watts) Compliance | In Compliance | Better Than Code
188,047 254,778 38 10 37%
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ASHRAE Standard 90.1 Retail Lighting and Power Compliance

Retail Exterior Lighting

Section Nine of ASHRAE Standard 90.1-2004 also provides maximum requirements for
wattages of exterior lighting. Building A has three spaces with exterior lighting, two
exterior walkways that link the parking garage to the retail section, and a large exterior
wall that will be illuminated at night. To verify compliance the total wattages for each
space were summed and then compared to Table 9.4.5 in ASHRAE Standard 90.1-2004.
Once again, ComCheck was utilized to verify compliance. The full results of the report are
found in Appendix D. However, Table 6 summarizes the findings from the ComCheck
report. Standard 90.1 allows some types of exterior spaces to be tradable, that is if the
space does not comply but there are other spaces that are under lit, the extra wattage can
be traded to the under lit spaces. This is the case with the exterior walkways. However,

illuminating walls cannot be traded; therefore, the requirements are more strict. Table 6
illustrates and Appendix D shows in more detail that the illuminated exterior wall does not
comply with the standard and is 27% worse than the requirements of the standard.

Table 6: Exterior Lighting Compliance ComCheck Summary

Space Proposed Lighting Allowable Lighting | Tradable | Percentage Worse
(Watts) (Watts) Than Code
Exterior Walk <10’ 3,876 374 Yes 90%
Exterior Walk <10’ 3,876 374 Yes 90%
[lluminated Wall 13,824 10,101 No 27%

Retail Power

Section Eight of ASHRAE Standard 90.1-2004 establishes two requirements to meet
compliance with the section. The first requirement states that feeder conductors shall be
sized for a maximum voltage drop of 2% at design load. The second requirement states
that branch circuit conductors shall be sized for a maximum voltage drop of 3% at design
load. The Xanadu Sports Complex was designed to meet these requirements, therefore,
complies with Section Eight of Standard 90.1-2004.

Xanadu Meadowlands Sports Complex Building A
East Rutherford, New Jersey




ASHRAE Standard 62.1 Report ASHRAE Standard 90.1 Retail Mechanical Compliance

Section Six of ASHRAE Standard 90.1-2004 provides minimum efficiencies required for all
HVAC equipment. As with the other sections of ASHRAE 90.1, there are two compliance
paths to verify compliance. The first approach is titled the Simplified Approach Method.
This method requires that a building be under two stories high and under 25,000 SF. Due
to the size of building A the Simplified Approach Method is not feasible. The second
compliance path titled Mandatory Provision has been utilized in order to verify compliance.
The Mandatory Provision method requires that the equipment installed in the building
have an efficiency rating equal to or higher than the efficiencies listed in Tables 6.8.1A
through 6.8.1G in ASHRAE Standard 90.1.

The retail section of Building A is equipped solely with direct expansion (DX) cooling and
electrical resistant heating units. For this case the efficiency values for each unit were
found in Table 6.8.1A in Standard 90.1. The required unit efficiency is based on the
equipment type, the unit’s capacity, and heating type. Table 7 lists the required values
found from ASHRAE Standard 90.1 and the actual efficiencies of the installed equipment.

Table 7: Retail HVAC Equipment Efficiency Compliance Summary

Capacities
(kBtu/hr) Efficiency
Mark Type Cooling | Heating Actual Efficiency Requirement Complies
RTU-A1 | DX Cooling with 458 512 EER= 9.5 EER= 9.5 Yes
Electric Heating
RTU-A2 | DX Cooling with 458 512 EER= 9.5 EER= 9.5 Yes
Electric Heating
RTU-A3 DX Cooling with 930 648 EER=9.2 EER=9.2 Yes
Electric Heating
RTU-A4 | DX Cooling with 930 648 EER=9.2 EER=9.2 Yes
Electric Heating
AC-A1 DX Cooling 57.8 NA EER=12.8 EER=10.3 Yes

In addition to equipment efficiency, Section Six covers additional requirements to help
ensure an overall efficient HVAC system. The addition requirements include the
installation of an economizer for certain climate zones, minimum insulation thickness for
ducts exposed to unconditioned spaces, and minimum insulation thickness for piping.
Table 8 gives a brief summary of whether or not Building A meets these additional
requirements. In colder climates larger units must be installed with economizers to take
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advantage of free cooling when the conditions are correct. Duct installation is not
applicable for Building A due to the fact that all ductwork travels through conditioned
spaces. Finally, due to the fact that all the units are DX cooling with electric resistance
heating, there is not any steam, hot water, or chilled water lines running from a central
plant to the roof top units; therefore, the pipe insulation requirement is not applicable.

Table 8: Additional Retail HVAC System Requirements Compliance Summary

Requirement When Applicable Building A Applicable
Economizer Climate zone of: 2b, 5a, 6a, 7, 8 Climate zone of: 5a Yes
Capacity >135,000Btu/hr Capacity: Varies by Unit
. Duct travels through All duct travels in
Duct Insulation i "y No
unconditioned space conditioned spaces
For all HVAC related steam,
Pipe Insulation hot water, and chilled water None No
piping
Economizer
Unit Capacity Economizer Economizer | Compliance
(Btu/hr) Required Installed
RTU-A1 458,000 Yes Yes Yes
RTU-A2 458,000 Yes Yes Yes
RTU-A3 930,000 Yes Yes Yes
RTU-A4 930,000 Yes Yes Yes
AC-A1 57,800 No No Yes

Section Six also places limitations on the power of an air handling unit’s supply fan based
on the amount of supply air provided in cubic feet per minute (cfm). The first part of Table
7 lists the four rooftop units and the small air conditioning unit found at the entrance of the
ground floor. All the units in Building A are in compliance with Section Six Unit Fan Power
Limitations with the exception of RTU-A2 which serves the first and second floor common
areas on the west side of the building. Section Ten of ASHRAE Standard 90.1-2004 also
provides minimum requirements for all motors. The required efficiency is based on the
motor’s RPM and size. The second part of Table 9 lists a summary of the efficiency for all
motors with known data in Building A. Relevant data was found through Greenheck’s
website, the manufacturer of all the exhaust fans. However, data could not be obtained
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ASHRAE Standard 90.1 Retail Mechanical Compliance

through the supply fan manufacturer, Trane, due to the fact that the model of air handling

unit is no longer in production.

Table 9: Fan Motor Compliance Summary

Air Handling Unit Fan Power Limitations

Mark Supply Air Supply Fan Hp Requirement Actual Compliance
(cfm) (Hp/1000 cfm) | (Hp/1000 cfm)

RTU-A1 16,100 20 1.2 1.2 Yes

RTU-A2 16,100 25 1.2 1.6 No

RTU-A3 31,000 30 1.1 1.0 Yes

RTU-A4 31,000 30 1.1 1.0 Yes

AC-Al 2,000 1 1.2 0.5 Yes

Fan Motor Efficiency Summary
Required

Mark Input Hp BHP Efficiency RPM Efficiency | Compliance
EF-Al 1.50 1.41 94% 1,379 84.0% Yes
EF-A2 1.50 1.41 94% 1,725 84.0% Yes
EF-A3 0.50 0.42 84% 1,056 80.0% Yes
EF-A4 0.33 0.25 76% 965 80.0% No
EF-A5 0.50 0.42 84% 1,029 80.0% Yes
EF-A6 0.75 0.63 84% 1,249 82.5% Yes
EF-A7 0.75 0.63 84% 1,249 82.5% Yes
EF-A8 0.75 0.63 84% 1,249 82.5% Yes
EF-A9 1.50 1.41 94% 1,407 84.0% Yes

EF-A10 1.50 1.41 94% 894 84.0% Yes

Finally, it should be noted that Section Seven of Standard 90.1 lists minimum required
equipment efficiencies for hot water systems. Table 7.8 in Standard 90.1 lists the minimum
efficiencies categorized by equipment type and capacity. Table 10 of this report
summarizes the verification of hot water equipment efficiency in Building A. After an
extensive search, the standby losses for the higher capacity electric heaters could not be
found. The latest product technical data sheets published by the manufacturer state that
the 65 gallon heater meets all requirements of ASHRAE Standard 90.1-1999; however, this

is all that is listed for efficiency.
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Table 10: Hot Water Equipment Compliance Summary

DWH-A1 Electric 65 15 SL =302 Btu/hr Not Listed Incomplete
DWH-A2 Electric 65 15 SL =302 Btu/hr Not Listed Incomplete
DWH-A4 Electric 20 6 EF =0.90 EF =0.93 Yes
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While ASHRAE Standard 90.1-2004 can be used to rate the energy efficiency of the retail
section of Building A, the indoor ski resort presents such a unique case that energy
standards cannot be used to rate the system. While indoor ski resorts are a relatively new
concept, they are quickly growing in popularity. With each new completion of an indoor
ski resort new strides are made to decrease the large amount of energy it takes to create
and maintain proper skiing conditions year round.

The challenge of an indoor ski resort is to ensure that snow can be maintained year round
and to maintain a highly controlled environment. During normal day operation,
temperatures must be maintained between 30°F and 32°F. However, at night fresh snow is
made on a daily schedule and temperatures must be cooled to approximately 24°F to
ensure proper snow making. The Xanadu Snowdome plans to achieve ideal conditions by
using cooled supply air, under floor glycol piping, recirculation coolers and snow guns to
provide the best skiing conditions every day of the year.

The Snowdome ventilation system is comprised of a single 30,000 cfm air handling unit
with 15,000 cfm of the supply air being outside air. The unit uses a main common intake
system with one primary and two secondary cooling coils. The air is pre-cooled by means
of a thermal wheel and then cooled down to above freezing by the primary cooling coil.
The air is then cooled below freezing by the secondary coils which are fed by a cold glycol
system. A hot glycol system line is also fed to the secondary coils and will only be used
when the coils need to be defrosted. The system is fully variable in volume, achieved by
using inverters on the fans, to suit the current occupancy.

Two 222 ton electric screw chillers operating at 1.5°F leaving glycol temperature provide
the cold glycol to the air handling unit’s coils, under floor piping matrix, recirculation
coolers, and snow guns. Both chillers operate in conjunction with an evaporative
condenser located on the roof of the Snowdome mechanical mezzanine which houses all
the mechanical equipment.

Mounted along the ceiling of the Snowdome are recirculation coolers and snow guns. Both
devices will be run using the cold glycol system during normal operation. However, when
the devices need to be defrosted, the cold glycol system will be shut off, and the hot glycol
system will be turned on for defrosting. The snow guns also require compressed air for the
use of snow making; therefore, a compressed air line will be provided to each snow gun.
Image 1 shows a basic schematic of the main mechanical system equipment in the indoor
ski resort.
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Image 1: Major Snowdome Mechanical Equipment Schematic
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Initial Mechanical System Cost and Lost Rentable Space |

Mechanical Equipment Initial Cost

The current scope of work for Building A includes two contracts. One contract is for the
retail section of the building while a separate contract is for the indoor ski resort. The
retail section mechanical work is strictly for the common areas which make up walkways
from stores, restrooms, exit corridors, and utility rooms. All tenant spaces will be
completed at the cost of the leaser at a later date. The major retail mechanical equipment is
comprised of four rooftop units, a smaller air conditioning unit, and various wall mounted
electric heaters for utility rooms and exit stairways. The Snowdome indoor ski resort
mechanical system equipment consists of a single air handling unit, two 222 ton electric
screw chillers, 2 cooling towers, 13 roof mounted recirculation coolers, multiple snow
making guns, and an under floor glycol piping matrix. Table 11 provides a breakdown of all
mechanical costs included in the current contract.

Table 11: Building A Mechanical Costs

Parking Garage Plumbing $640,230 795,864 $0.80

HVAC* $26,875 $0.03

Plumbing $1,527,000 $25.10

Retail Secti HVAC* $1,196,469 $19.67

c etart section RTU's $426,155 60,829 $7.01
ommon Spaces

Smoke Exhaust $72,766 $1.20

Ductwork $1,013,193 $16.66

Snowdome All HVAC $9,493,073 160,000 $59.33

$14,395,761 1,016,693 | $14.16

*Note: HVAC costs includes exhaust fans, controls, condensate
piping, electric space heaters, installation, and startup costs
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Lost Rentable Space Due to the Mechanical System

Table 12 details the usable floor area for each category of space and how much of it is
comprised by mechanical system components. The retail section of Building A has three
main mechanical risers that will be left empty for tenant use when they complete their
individual mechanical system. The retail section saves space by using rooftop units instead
of designating mechanical rooms in potential leasable areas. There are also designated
areas for tenant RTU’s near the tenant mechanical risers. The largest area of mechanical
space in leasable area comes from the ski resort. A mechanical room that houses all the ski
resort’s mechanical equipment is located adjacent to the Snowdome.

Table 12: Lost Space Due to Mechanical Equipment

Space Type Area Area of Mechanical Percentage of
(SF) (SF) Mechanical

Mall Common Area 46,392 0 0.0%
Retail Space 366,938 1,093 0.3%
Exit Corridors 7,656 0 0.0%
Electrical Rooms 6,781 0 0.0%
Ski Resort 160,000 9,387 5.9%
587,767 10,480 1.8%
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To estimate design loads, annual energy consumption, and operating costs for Xanadu
Sports Complex Building A, Trane Air Conditioning Economics (TRACE) 700 software was
used as the building energy simulation program. To accurately calculate design loads,
design data was used when the information was available. The room areas, wall areas, wall
assemblies, ventilation rates, equipment loads, and lighting loads were all entered into the
building model using design documents. All other data was not available from design
documents, and various assumptions had to be made. The occupancy number for a given
room was obtained through the default occupancy densities prescribed by ASHRAE. While
it is recognized that often times using these default occupancy densities are on the
conservative side, it will ensure the peak loads are in fact a worst case scenario. Also,
based on the planned hour of operations a fairly accurate occupancy schedule can be
derived. Appendix D in this report includes the graphs showing the occupancy schedules
used in the design load calculations. Another assumption comes from the fact that all the
retail spaces have not been designed in the current contract. To simulate these spaces,
recommended lighting densities and occupancy densities were used to estimate internal
loads. Once the design load was finished for the retail spaces, a package rooftop unit was
sized for each space and included in the energy analysis. Table 13 lists the roof top unit
capacities calculated from the load calculations.

The ASHRAE Handbook of Fundamentals lists the design outdoor conditions that are used
for load calculations. The ASHRAE Handbook lists the closest city, Newark, New Jersey, as
having a design summer temperature of 91°F DBT and a 73°F WBT. A winter design
temperature of 14°F DBT and WBT will not be used due to the fact that Trace assumes dry
winter conditions for certain climate zones. Other weather factors assigned by Trace are
clearness factors of 0.99 and a ground reflectance value of 0.2.

Appendix D provides detailed information on design load inputs such as occupancy
schedules, occupancy densities, and the occupancy heat generation. Also, Appendix B
details the R-Values used for the calculation of each wall assembly and breaks down the
thermal properties of each component.
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Table 13: Building A Design Loads

Design Load Calculation

Unit Area Cooling Heating SF/Ton
(SF) (MBh) (MBh)
Designed In Current Contract

Entrance Air Conditioner 2,101 57.9 NA 435
RTU-A1 16,623 458 512 436

RTU-A2 29,832 458 512 782

RTU-A3 7,596 930 649 98

RTU-A4 5,381 930 649 70
Snowdome 160,000 5328 NA 360

Calculated Leaser Units
Cabela’s RTU 200,794 5,613 4,430 429
117c- Specialty Store RTU 3,920 108 85 434
Sky Venture RTU 13,260 173 145 920
Golfdom RTU 20,498 574 457 428
120b- Specialty Store RTU 12,996 361 286 432
Princeton Ski RTU 11,297 314 248 432
Ski Lodge RTU 26,812 6,677 4,606 482
Burton RTU 7,724 213 167 434
Cubra Libre RTU 19,906 2,791 2,190 434
Ipapeze RTU 7,016 196 155 430
Chickie & Pete's RTU 26,921 1,203 1,297 269
Night Club 1 RTU 8,832 586 1,070 181
Night Club 2 RTU 6,962 462 844 181
Miscellaneous

Unit Heaters NA NA 31 NA

Stair Heaters NA NA 12 NA
588,471 27,053 18,345 414

Totals Average

Xanadu Meadowlands Sports Complex Building A
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Based on the results from the design load calculations from TRACE 700, the buildings
energy use and cost of operation can be determined. Each separate system was created in
the energy model, and all the major equipment efficiencies found during the ASHRAE 90.1
compliance check and relevant data were used from design documents to accurately model
energy use. For items such as supply air fans, the design document listed static pressure
was inputted and TRACE estimates the efficiency based on the type of fan. The annual
energy consumption calculated using the TRACE energy model was broken into six
categories. The results can be found in Table 14.

Table 14: Annual Energy Consumption

Annual Energy Consumption
Component Summary (kWh)
Lighting 7,418,382
Receptacles 2,774,240
Cooling 2,412,629
Heating 4,143,470
Fans 750,000
Snowdome 4,391,635
21,890,356

To accurately model the annually operating costs, utility rates needed to be derived. Due to
the fact that the building is under construction, utility bills for past months are not present
to formulate a utility rate. However, the utility to the site is known to be Public Service
Enterprise Group (PSEG) Power. From their website, rates were obtained and are
summarized in Table 15.

Xanadu Meadowlands Sports Complex Building A
East Rutherford, New Jersey
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Table 15: PSEG Electricity Rates

Electric Demand On Peak October-May 33894 /KW
June-September $7.227 /KW

Electric Demand Off Peak October-May $2.923 kW
June-September $5.420 /KW

Electric Consumption On Peak October-May $0.088 /kWh
June-September $0.097 /kWh

Electric Consumption Off Peak October-May $0.070 /kWh
June-September $0.071 /kWh

Based on these electricity rates, the cost to run all the equipment in the building can be
estimated. Image 2 below shows a summary of the cost breakdown broken into six
categories. The results show that the largest utility cost comes from the lighting which
accounts for 34% of the entire building’s annual operation costs. The Snowdome also
accounts for a large amount of energy which is understandable considering the massive
amount of energy it takes to maintain a large space at freezing temperature year round.
The building’s HVAC equipment in total accounts for 69% of the total cost it will take to
operate the building on a yearly basis.

Annual Component Cost Summary

B Lighting M Recepticales M Cooling HFans B Heating Snowdome

Figure 2: Annual Component Cost Summary

Xanadu Meadowlands Sports Complex Building A
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A breakdown of the operation cost on a monthly basis reveals lower costs in the heating
season and higher costs in the cooling season. This is a result from the increase of utility
rates during the summer months. The actual values of the monthly breakdown are found
in Table 16. Also a graphical representation of this data is found in Figure 3.

Table 16: Monthly Utility Costs

Month On Peak Off Peak Total
January $14,936 $15,469 $30,405
February $13,595 $14,367 $27,962
March $10,386 $12,691 $23,077
April $11,236 $8,370 $19,606
May $27,539 $8,014 $35,553
June $27,539 $19,582 $47,121
July $29,760 $21,064 $50,824
August $28,960 $20,752 $49,712
September $23,923 $17,280 $41,203
October $10,862 $7,908 $18,770
November $10,484 $8,247 $18,731
December $12,412 $14,421 $26,833
Total $221,632 $168,165 $389,797
Monthly Utility Costs
$60,000
Total
$50,000 On Peak
$40,000 Off Peak
$30,000
$20,000
$10,000
$0
Q
@"A & V\~°§ N N s & s &
\o <@ Y Q\z O(' 040 000
o <~ 9

Figure 3: Monthly Utility Costs
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Since the HVAC equipment makes up 69% of all annual utility costs, a dollar value of
$268,960 can be associated with the amount of money it takes to heat and cool the building
year round. The above data also yields an annual value of $0.24 per square foot and an
annual heating value of $0.10 per square foot. Aside from an analysis of the economic
impact, an environmental impact analysis was also performed. Based on the total amount
of electricity the building will consume in a given year, an estimate of the emissions created
to power the building can be found. Table 17 lists the amount of emissions that will be
produced in a year in order to operate Building A.

Table 17 Annual Emission Summary

Emission Amount Produced
(b)
CO; 30,199,236
SOy 97,130
NOx 164,967
Particulates 14,062

Ideally, energy analysis results from the design engineer would be present to compare my
findings with theirs. However, these results are not available. Therefore, for future reports
involving any potential redesigns or changes the results from this report will be used as the
baseline of comparison.

Xanadu Meadowlands Sports Complex Building A
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Appendix A: LEED v2.2 Checklist

Xanadu Sports Complex Building A
East Rutherford, New Jersey

s

7

L]

D-NC Version 2.2 Registered Project Checklist

HEIE Sustainable Sites 14 Points

Construction Activity Pollution Prevention Required

X

= =

| | | |

BE

=|x|x| | =] 7 |||

X

=

L]

T

=]

Prereq 1
Credit 1

Credit 2

Credit 3

Credit 4.1
Credit 4.2
Credit 4.3
Credit 4.4
Credit .1
Credit 5.2
Credit 6.1
Credit 8.2
Credit 7.1
Credit 7.2
Credit &

Site Selaction

Develepment Density & Community Connectivity

Brownfield Redevelopment

Alternative Transportation, Public Transportation Accass
Alternative Transportation, Bicycle Storage & Changing Rooms
Alternative Transportation, Low-Emitting and FuelEfficient Vehicles
Alternative Transportation, Parking Capacity

Site Development, Protect of Restors Habitat

Site Development, Maximize Open Space

Stormwater Design, Quantity Contral

Stormwater Design, Quality Control

Heat Izland Effect, Morn-Roof
Heat Island Effect, Roof
Light Polluticon Reduction

Water Efficiency

Credit1.1
Credit1.2
Credit2

Credit 3.
Credit 3.2

Water Efficient Landscaping, Reducea by 50%

Water Efficient Landscaping, Mo Potable Use or No Irigation
Innewvative Wastewater Technelogies

Water Use Reduction, 20% Reduction

Water Use Reduction, 30% Reduction

5 Points

EHE Energy & Atmosphere 17 Points

¥

Y
Y
X

Prareq 1
Prefeq 2
Prereq 3
Credit 1

Credit 2

Credit 3
Credit 4
Credits
Credit &

Fundamental Commissiening of the Building Energy Systems Reesquired
Minimum Energy Perfermance Reesquired
Fundamental Refrigerant Management Resquired
Optimize Energy Performance 12 10
Omn-Site Renswable Energy ito 3
Enhanced Commissioning 1
Enhanced Refrigerant Management 1
Measurement & Verification 1
Green Power i

continued. ..
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s 7 Mo

BHEIM Materials & Resources 13 Points

Prereq 1 Storage & Collection of Recyclables Required
Credit1.1 Building Reuss, Maintain 75% of Existing Walls, Floors & Roof
credit1.2  Building Reuss, Maintain 100% of Existing Walls, Floors & Roof

credit 1.3 Building Reuse, Maintain 50% of Interior Mon-Structural Elements
Credit21 Construction Waste Management, Divart 50% from Disposal

credit22  Construction Waste Management, Divert 75% from Disposal

credit3.1 Materials Reuse, 5%

Credit3az  Materials Reuse, 10%

creditd1  Recycled Comtent, 10% (post-consurner + ¥ pre-consurmer)

Credit 4.2 Recycled Content, 20% (post-consumer + ¥ pre-consumer)

X Credits. 1 Regional Materials, 10% Extracted, Processed & Manufactured Regior
X Credits.2  Regional Materials, 20% Extracted, Processed & Manufactured Regior
X creditd  Rapidly Renewable Materials

X | cremt7?  Cortified Wood

Tas T Mo

K ndoor Environmental Quality 15 Points

Prareg 1 Minimum 1AQ Performance Riequired
Frereq 2 Environmental Tobacco Smoke (ETS) Control Required
crediti Outdoor Air Delivery Monitoring

credit?  Increzsed Ventilation

credit3 1 Construction 1AQ Management Plan, During Construction

X Credit3.z  Construction LAQ Management Plan, Bafore Occupancy
Credit 4.1 Low-Emitting Materials, Adhesives & Sealants

Credit4.2  Low-Emitting Materials, Paints & Coatings

Credit4.3  Low-Emitting Materials, Carpet Systems

creditd4  Low-Emitting Materials, Compeosite Wood & Agrifiber Products
Credits  Indoor Chemical & Peollutant Source Control

credité 1 Centrollability of Systems, Lighting

credits.z  Contrellability of Systems, Thenmnal Comfort

Credit7.1 - Themal Comfort, Dasign

credit7.2 - Thermmal Comfort, Verification

¥ | cremsa Daylight & Views, Daylight 75% of Spaces

X[ creataz Daylight & Views, Views for 90% of Spaces
=]

b ] e e B e e ] B

< =|

] B

b e

o | e | e | e | e

B T T T R O T =TT Ay

Yas 7

EI !nnovation & Design Process 5 Points

S

X Credit1.1  Innovation im Design: Provide Specific Title 1

X credit1.2  Innovation im Design: Provide Specific Title 1

X credit 1.3 Innevation in Design: Provide Specific Title 1

X Credit14  Innovation im Design: Provide Specific Title 1
X creditz  LEED® Accredited Profassional 1
Tas T Mo

Cartifled 26-32 points  Sllver 33-38 points Gold 28-51 painkz - Platinum 52-80 points
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Appendix B: Assembly Thermal Propetrties \

@ Retail 1st and 2nd Floor Exterior Wall
Qutside Air Film: R-0.17 (ASHRAE)
~ Aluminum Panel: R-2.75
3" Semi-Rigid Insulation: R-12
[ Vapour Barrier / 0.5" Sheathing: R-0.5
8" Metal Studs / Air Gap: R-2.16 (ASHRAE)
I 5/8" Gypsum: R-0.56 (ASHRAE)
[ Indoor Air Film: R-0.68 (ASHRAE)

(wr) Assembly R-Value: 18.82

Retail 3rd Floor Exterior Wall

Outside Air Film: R-0.17 (ASHRAE)
Aluminum Panel: R-2.75
4" Semi-Rigid Insulation: R-20
[0 Vapour Barrier / 0.5" Sheathing: R-0.5
8" Metal Studs / Air Gap: R-2.16 (ASHRAE)
[ 5/8" Gypsum: R-0.56 (ASHRAE)
[ Indoor Air Film: R-0.68 (ASHRAE)

Assembly R-Value: 28.26

(wsy Ground Floor Typical Exterior Wall

Outside Air Film: R-0.17 (ASHRAE)
Acrylic Stucco: R-1.08 (ASHRAE)
1" Rigid Insulation / Vapour Barier: R-0.5
[ 5/8" Sheathing: R-0.75

8" Metal Studs / Air Gap: R-2.16 (ASHRAE)
[ 5/8" Gypsum: R-0.56 (ASHRAE)
[ Indoor Air Film: R-0.68 (ASHRAE)

|

(ws) Assembly R-Value: 5.9

Xanadu Meadowlands Sports Complex Building A
East Rutherford, New Jersey
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Ground Floor Stair Exterior Wall

Outside Air Film: R-0.17 (ASHRAE)

Acrylic Stucco: R-1.08 (ASHRAE)

1" Rigid Insulation / Vapour Barier: R-0.5
2 Layers 5/8" Sheathing: R-1.5

8" Metal Studs / Air Gap: R-2.16 (ASHRAE)
2 Layers 5/8" Gypsum: R-1.12 (ASHRAE)
Indoor Air Film: R-0.68 (ASHRAE)

Assembly R-Value: 7.21

Xanadu Meadowlands Sports Complex Building A
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Appendix C: ComCheck Compliance Report

COMcheck Software Version 3.5.0
Envelope Compliance Certificate

90.1 (2004) Standard

Report Ciate: 102207
DCiata filenams: CAProegram Fllss Chec ComMcheskana. o

Section 1: Project Information

Project Title: Xanadu Sports Complex Building A

Canstruction Site: Crwmerifgent: Designer/Zontractor:
Routa 120 Colony Capltl, LLG
East Rutherfard, NJOT0T2 60 Madlaon Avenis
N Yark, WY 10065, NY 10085
212-230-3300

Section 2: General Information

Buliding Lacaton {for waater dats): East Rutherford, Mew Jersey
Heating Degres Days (base 65 degress F). 5382

Coaling Degree Days (base 50 degrees Fy. 3224

Bulking Typ= k¥ Envelaps Requiemants: Hon-Resldentlal

Froject Type: Wew Construction
Werllcal Glazing fwall Arsa PoL: a%

Eloor Area
Relil:Mal Concourss 21
Common Spacs Tvpes: EleciricalMechanical 470
Common Spacs Types EleciricaliMMechanical 176
Common Spacs Tpes: EleciricalMechanical 244
Common Specs Types: ElecinicalMechanical ez
Commoen Spacs Types: EleciricalMechanical 27
Common Spscs Types: ElecinicalMechanical 254
Commoen Spacs Types: EleciricalMechanical 3
Relll:Mal Concourse 28T
Relil:Mal Concourss 207
Relall:Mal Concourse 142
Relil:Mal Concourss BETE
Relail:Mal Concourse BETE
Common Spscs Types: EleciricalMechanical 453
Common Spacs Types:Corrkdon Transon 843
Common 5pscs Types: ElecinicalMechanical 84
common Spats Types: ElecirizaliMechanical 487
Common Spacs Tvpes: EleciricalMechanical 282
Common Spacs Types: Cormkdor Trans on 1388
Common Spacs Types:nactive Skrage 75
Common Spacs Types:Resirooms ABE
Common Spacs Types:Resirooms 483
Common Space Types:nactive Skrage 436
Common Spacs Types:Corrkdon TransHon 288
Relll:Mal Concourse 2496
Rell:Mal Concourss 1474
Relall:Mal Concourse 5136
Rell:Mal Concourss 5136
Common Spacs Types:ElecticalfMechanical 466
Profect Tile: Xenadu Spors Comples Bulldng A Report date: 1002207
Dala Menama: CHFregram FllesiCheck COoheck sEanadu.cok Faga 1 of 11
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Common Space TypssomkdonTansiton 1125
Common Space Typse Eleciricalfdechanical 22
Common Space Typss ElesiricalMechanical 422
Common Space Typss ElestricalMechanical 236
Common Space TypseomdonTanstion 1187
common Space Typseinacive Sloage 75
Common Space Typse:Rsstmoms 475
Common Space Typss:Rsstmoms 496
Common Space TypseomkdonTansitan b 1]
Restall:Mall Conoiunss s
Felall:Mall Cononurss 3535
Fetall:Mall Conoournss 3535
Common Space Typss EleciricalMechanical F36
Common Space Typss:ZomdonTranson 1zi0
Common Space Typse Eleciricalfechanical hd
Common Space Typss ElesiricalMechanical 41z
Common Space TypssEleciricalMechanical 237
Retall:Mall Conomunss 00T
Parking GaragecGamnage Arsa TESAG4

Section 3: Requirements Checklist

Climate-Specific Requirements:

Component Name/Descriptlon Gross Area  Cavlty Cont.  Proposed  Budgst

or Perlmeter R-Walue R-Valug  U-Factor  U-Factor
Ratal Roof R1: Insulation Enliraly Abowve Deck 122710 — 20.0 0.0458 O0ES
Ratal Roof R1C: Insulation Enlirely Above Deck Edid _ 30.0 0.032 Q063
Snoadome Root. Insulation Enlrsly Abowe Deck 159889 _ 20.0 0.048 Q03
A-001 WA Sles-Framed, 16" o, 1766 4.8 a5 Q.16 Q0s4
C3 Insulatad ketal, Singing 56 —_ —_ 0182 L]
Cd: Insulatad kestal, Swinging | - - 0182 Q700
Snoadome Stalr Wa: Stael-Framed, 16° 0. G408 &.0 a5 0150 Pttt
B Insulated Matal, 2winging = —_ _ Q182 QTo0
ExIl Star A1 W Stedl-Framed, 18° o.c. 1655 &.0 a5 0,150 Q084
B1: Ineulated Matal, Swinging = — - 0182 Q700
Exit Star A2 Wa: Stael-Framed, 16° o.c. 16655 6.0 a5 0.150 ptalt
B Irsulated Metal, 2winging = _ _ 0182 QT00
Exit Stalr A3 Wi Sheel-Framed, 16° o.c. 1655 &.0 a5 0150 0G4
B1: Insulated Matal, Swinging = - — 0182 Q700
Exit Star A4 Wa: Stael-Framed, 16° o.c. 537 6.0 a5 0.150 ptalt
B Irsulated Metal, Swinging = _ _ 0182 Q700
A-014 WE Sles-Framed, 16" o, 3478 4.8 a5 Q.16 Q084
A-005 Wil StealkFramed, 16° o.c. 2608 12.0 a0 0128 0G4
Window 1: Metal Frame with Thermal Break:Double Pane with 2087 = = 0.083 OET0

Loe-E, Clear, Flisd, SHGEC 040

Hass Slker: Glass, Clear, SHEC 040 a0 —_ _ 0,083 Q570
Hass Slider: Glaas, Clear, SHEE 040 a0 —_ —_ 0083 ST
Exit Stalr A5 Wi Sheel-Framed, 16° o.c. 1655 &.0 a5 0150 Q0G4
BE1: Insulated Matal, Swinging = _ _ Q182 QT00
Exit Star A7 Wa: Stael-Framed, 16° o.c. 1655 &.0 a5 0.150 Q0G4
B Irsulated Metal, 2winging = —_ _ 0182 Q700
1at & 2nd South Wall Wi Skesl-Framed, 16" ouc. 1502 .0 12.0 0.053 064
1=t & 2nd West Wall W1 Stesk-Framed, 16" o, 17170 a0 12.0 0.053 Q0G4
15t & 2nd Morth Wall Wi Steel-Framed, 16° o.c. 1254 8.0 12.0 0.053 Q0G4
4! Insulatad ketal, Singing | _ _ 0182 Q700
4! Insulatad ketal, Swinging | —_ _ 0182 Q700
C4: Insulatad Metal, Sainging | = = Q182 QT00
A-104 WD StealkFramad, 16° o.c. 2805 12.0 a0 0128 ptal- 2
Wndow 1 Copy 1 Metd Frame aith Themal Break:Doube Pans 2087 = = 0,083 Q570

with Low-E, Clear, Flxad, SHGC 040

Projact Tile: Xanady Sports Gomplax Bulking A Raport data: 102207
Dala fMlename: CProgram FlleeiCheckCOMcheckianady ook Page 2 of 11
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HAass Slder: Glass, Clear, SHEC 040 a0 T oY 0.083 AT
A-215 W SteekFramad, 16° o.c. 2805 12.0 0.0 0.1z 0054
Window 1 copy 2 Mela Frame with Themal Break:Double Pans 20687 - . 0.063 Q570
with Low-E, Clear, Flxad, SHGC 0,40
Hass Slider: Glass, Clear, SHEC Q.40 a0 - - 0.0&3 D570
3rd South wall WiD: Steal-Framed, 16" 0., 8474 14.0 20.0 0,035 0,084
3rd Wiest Wal WiD: Stesl-Framed, 16" 0.0 12407 14.0 20.0 0.035 0084
A-315 Wl SteekFramed, 16° o.c. 25805 12.0 0.0 0128 0.064
Window 1 copy 3 Meld Frames i th Themal Break:Double Pans 2087 = s 0.083 DET
with Low-E, Clear, Flad, SHGC 040
Hass Slder: Glass, Clear, SHEC 0,40 a0 - - 0.083 AT
3rd Morth Wall WiD: SteelFramad, 16° 0.c. 850 14.0 20.0 0.035 0084
Ratall Floor: Concrsta Floor (ovel uncondifonsd space ) 158124 - 300 0.030 0087

{a) Budget U-tactors are used for softwars bassline caloulabons GHLY, and are not code requiremants.

Insulation:
D 1. {IFIEII'l-DD'th ar |:-:|ura-:| locs-All Insulation has not been usad In akks ool spatas with -:;allhg $I|:1:|E| g'EkEﬂH' han 3 in 12.
D 2. Wherever vanls ocoir, U‘E‘g‘arﬁ barfed ta dana-:tlnmlrg alr above the Iresulation.
[ 3. Recsssed lights, equipment and ducts are not afcing Insulaton thickness.
D 4, Mo rof insulaton ki insalled ona SI.IEFIETIIBII l:‘aElIII'Q with remvable IZPBIII'IQ FEFEE'.
D 5. Al exterior nsuation & covared with FII'CItEIII'.I'El makria.
[ & <Cargo and loading dock doors ars aquipped with weather seals.

Fenestration and Doors:
g 7. Windows and skyllghts are labelad and certified by the manufacturer for U-Tactor ard SHGC.
[ B Fasdwindows and skylights uniabslsd by the manuchirer have been sits labakd using the default U-Bctor and SHEC.

[ 2 Other urlabsled varticd fenesiralon, opsrable and Mxed, hat ars unlabsikd by the manuiachirer have besn slts labsled wsing the
dafault U-fackor and SHEC. Mo credit has been given for matal frames with thermal breaks, low-smisslity coatings, gas mings, of
Insulaling spacers.

Air Leakage and Component Certification:

[ 10-All ints and penstrations s caulked, gasksted, weather-sirippsd, of ofheriss ssakd,

g 11.Wirdows, dears, and skylights cartiled as mesling kakage raquirsmants.

[ 12.Companent R-valies & U-acks labeksd &s cartified.

[g 13.Bulding enlrance doars have a vestibule and squippsd with closlng devicss.

Excaptions:

BulKings less than four storkes above gracks, Bulding entrances aith revolving doors.,
Dvors that open discty from a spacs kaes than 2000 sq. it N arsa,

a 14. Insulaton Insalled acconding b manutacturars insrucions, in substanial contact with the surfass baing Insulakd, and Ina mannar thial
achiewas the ratad R-valus without compreesing the insuation.

Section 4: Compliance Statement

Complance Statement: The propossd snvelaps design reprasentad In this documant Is consistent with the bulldng plans, specilcations and
other calculations submittad with this parmit apploation. The propoesd snvelaps system has besan dasigned komast the 90,1 (2004) SEndand
requiremants In COMreck Varsion 3.5.0 and o comply with tha mandakny requiraments n the Requiements Checkist

Jason Sambol

Mama - Tile Sgnaturs Date
Froject Tiile: Xanady Spork Comples Bulkiing A Raport date; 102207
Ceata Mlenama: CHProgram FllesChaeskiCoMoheckedanadu ook Paga 3 af 11
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COMcheck Software Version 3.5.0
Lighting and Power Compliance
Certificate

90.1 (2004) Standard

Raport Diate: 10522407
Diata filename: CProgram FllesiCheck COMehack Manadu cok

Section 1: Project Information

Project Titk: Xanadu Sports Complex Building &

Caonstruction Site: CramerfAgent: DesignerContractor:
Route 120 Colony Capltal, LLG
East Ruthariord, M) 07072 A0 Madson Avenus
Hetw York, WY 10065, Ny 10065
212-230-3300

Section 2: General Information

Bulkding Uss Description by Activity Typs

Projct Typs: Hew Construction

Activity Typais) Elor Areg
FeBIlMal Conomlnes g [ |
Common Space Typss EleciricalMechanical 470
Common Spaca Typss ElecricalMechanical 17E
Common Space Typss Eleciricalfachanical 244
Common Space Typss EleciricalMechanical a2
Common Spaca Typss ElecricalMeachanical 327
Common Space Typss Eleciricalfachanical a4
Common Space Typss Eleciricalfachanical |3
FeallMal Conoilrss |7
FelllMal Concilines anM7
FeBll:Mal Conoolrss 42
FeBllMal Conomlrss EETE
FelllMal Conciinss EHTE
Common Space Typss EleciricalMachanical 453
Common Space TypseCurTkonTranstion B33
Common Spaca Typss ElecricalMechanical 64
Common Space Typse EleciricalMachanical 487
Common Space Typss EleciricalMechanical 282
Common Space Typse:ComkonTranstion 1388
Common Space Typesinactve Storage 75
common Space TypseRsstnoms 486
Common Space Typse:REEtooms 483
Common Space Typssinactve Storage 436
Common Space Typse:CurTHonTranstion ()
FelilMal Conciins 288
FeBil:Mal Conoolnss 1474
FeBllMal Conoirss 38
FelallMal Canciines 5136
Common Space Typss Eleciricalfachanical 456
Common Space Typss:CormkdonTransition 1125
Common Space Typss EleciricalMechanical |2
Common Spaca Typss ElecricalMeachanical 422
Common Space Typse Eleciricalachanical Z36
Froject Tite: Xanady Sports Complax Bulking A Report date: 102207
Ceta Mlenama: CHProgram FllesChaskiCOoMoheckedanadu ook Paja 4 of 11
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COMmMon Spaca Typse CormkonTranston 1187
Common Space Typseinactive Storags 75
Common Space Typse Restooms 475
Common Spaca Typse Restooms 496
Common Spaca Typse CormkonTranston 516
FeallMaEl Conoiurss 3308
FeallMal Conotures 3535
FeallMal Conourss ok
Common Spaca Typss ElectricalMachanical 238
Common Space Typse CormonTrans ton 1210
Common Space Typss EleciricalMeachani cal 4
Common Spacs Typse ElectricalMachanical 412
Common Spacs Typse ElectricalfMeachanical 237
FeallMal Conoiurss 007
Parking arage:Garage Arsa TIE8E4

Section 3: Requirements Checklist

Imterior Lighting:
g 1. Tatal propased watls must b lass than of equa to totd alkwed watls.

Allcrwed Watts Proposad Watts Complles
254778 165047 YES

[] 2 Exltsigns 5Watk of lss perskle.

Contrels, Switching, and Wiring:
[ 3 Independent manual of occupancy sensing controls for each spacs remate switch with Indicalor allowed for safaby or sacunty).
g 4 Occupant sensing control In dass reoms, conferancaimesting rooms, and employss lunch and bresk rooms.
Excapiions:
Spacas with mult-scsne confrol; shop clessmooms, laboratory classrooms, and preschool through 12th grads classrooms.
[ 5 Altomatic shulol control for Ighting in >5000 5q.1 oulldngs by Sme-of-day deca, occupant sensar, af other sutamatic control.
Excapiions:
24 hour operation lighting; patient care arsas; whera auto shuboll would endanger safety or security.
D 6. Mastar switch at BI‘I'I!.I' o hatalimotsd guast racm.
[ 7 Separate coniol devics for dsplayacosnt lighting, cass llohting, task lighting, nonvisual lighting, Ighting for sale, and demanstraton
lighting.
[ % Photocelastronomical time swltch on sxkrlor lights.
Excapiions:
Conered wehicle enfrancaiexit arsas requiring lighting Tor sataty, security and sye adaplation.
O 9 Tardemwied one-lamp and thres-lamp ballasked luminales (Ho singledamp balasts).
Excaptions:
Elecironic high-frequancy ballasts;
Luminairag not on same switch;
Rezassed Lminalres 10 [, EPEI'I o surra-:a-p-an:lmt not coninuous;
Luminalras on smergency circults,

Voltage Drop:
[ 10.Feeder conductors have besn deslgned fr a maszimum voltage dop of 2 parcant.
D 11.Branch cireult conductors have been designed for @ masimum yolage drop of 3 percant

Section 4: Compliance Statement

Complance Statemsnt The propeead lighting dealgn representsd n this decurnent ks consistant with e bulking plans, specications and
other caleulations submitiad with this parmit appleation. The proposad lighting sysksm has been designsd to messt the 90,1 (2004} Standard
requiremants In COMeheck Varslan 2.5.0 and i comply with the mandakory requirsments n the Requirsments Checkist

Jason Sambolt
Hama - Tila Slgnabure Data

Section 5: Post Consfruction Compliance Statement

Project Title: Xanady Sports Complex BUlkIng & Report date: 102207
O Mlename: CProgram FlleeCheckCoMcheckiianady ook Pags & of 11
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COMcheck Software Version 3.5.0

Lighting Application Worksheet

90.1 (2004) Standard

Repaort Dats:
Data filenarme: CProgram FllesuZhackCOMehack ianadu ook

Section 1: Allowed Lighting Power Calculation

A E c i
Area Category Floor Area Allowed Allowet Walts
{H2) Watts ! fi2 (B %)
RaBIEME] Concourss 1 1.7 3572
Cormmen Spacs Types:ElecticalMecharnical 470 1.5 705
Cormon Spacs TypesElechicalMacharnical 178 15 27
Cormon Spacs Typss:ElecticalMecharnical 244 15 36
Commen Spacs Types:ElecticalMecharnical o2 1.5 1038
Cormon Spacs Types:ElecticalMacharnical azy 15 490
Cormen Spacs TypesElecticalMacharnical 204 15 44
Cormmon Spacs Typss:ElectricalMacharical 383 1.5 574
ReBlEME] Corurss 287 1.7 488
RelME] Conoourss 2017 1.7 3420
RalBlME] Concourss Az 17 5341
ReBlEME] Corourss BATE 1.7 11353
ReBlEME] Conoourss BETE 1.7 11353
Cormmen Space Types:ElecticalMecharnical 453 1.5 £50
Common Spacs Types:CorrkonTranstion BE3 05 432
Cormon Spacs TypesElecticalMacharnical 284 15 428
Commen Spacs Types:ElecticalMecharical 487 1.5 730
Commen Spacs Types:ElecticalMecharical 202 1.5 438
Cormon Spacs Types:CorkonTranstion 1383 05 =T
Cormmon Spacs Typssinactive Storags 75 0.3 22
Common Space Typss Restooms 4E8 0.8 430
Cormon Spacs Types:Restooms 483 0.9 435
Cormmon Spacs Typssinactive Storags 438 0.3 131
Common Spacs Typss:CorrkonTranston BB 0.5 444
RelEME] Conoourss 208 1.7 07
Relall:Mal Concourss 1474 1.7 2506
ReBlME] Concourss 136 1.7 8731
RaBIEME] Concourss 5136 1.7 871
Cormon Spacs Typss:ElechicalMechanical ABE 15 £
Cormmen Spacs Types:CorrkonTransition 1126 05 ga2
Cormon Spacs TypesElechicalMachanical 282 15 423
Cormmon Spacs Typss:ElechicalMecharical a2 1.5 £33
Commen Spacs Types:ElectricalMecharnical 235 1.5 54
Cormnon Spacs Types:CorkonTranstion 1e7 05 £04
Common Spacs Typssinactive Sorags 75 0.3 22
Commen Spacs Types:Restrooms 475 0.9 428
Common Space Typss Restooms 488 [k 445
cormmon Space Typss:CorrkonTransiton 518 05 1259
RellME] Concourss EI08 1.7 5TT7
ReBlME] Concourss 536 1.7 8010
RaBlEME] Concourss G 1.7 8010
Cormmen Spacs Types:ElecticalMecharical 338 1.5 E07
Cormon Spacs Types:CorkonTranstion 1210 05 E05
Project Tile: Xanadu Sports Complax Bulking A Raport data: 102207
Cale Mename: CProgram FliesCheskCoMeheckianady ook Page & of 11
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Cormon Spacs Typss:ElectrcalMachanical 284 15 426
cormon Spacs Typss:ElectricalMechanical Mz 15 18
Cormmon Spacs Typss:ElectrealMechanical 237 1.5 356
RellMal Conoourss 07 1.7 5112
Parking Garage:Garage Arsa ToSSEE4 0.2 152173

Todal Alliwed Walta = 254778

Section 2: Proposed Lighting Power Calculation

A B [- D E
Flxture ID : Descriplion ! Lamp | Wattage Per Lamp ! Ballast Lamps! #of  Fldure (CXD)
Fleture Flxtures  Watt.

Retll:Mal Coreourss (2101 st

Linear Flucresosnt 1: BO-2 Surfass Singks Lamp Stip § Gthar ¢ Ekcioni: 1 a az 256
HID 1 BA: Recessad Downlight F MeBl Halke 70W 7 Electonk: 1 2z 0 1540
Linear Flucrescant 2: BZ: Surfaca Four Lamp Sirips § Gther ¢ Ekcioni: 4 18 114 1824
Linear Flucresosnt 2 copy 1: CA: Surass Four Lamp Sirips § Other § Elecironk: 4 & 114 &84
Linear Flucresesnt 4 BD: Suracs Shghk Lamp Strip £ Other / Elcironic 1 32 3z 1024

Common Spacs Typss ElecircalMechanical (470 sq.i.)

Linear Flucrescsnt 5 G-1: 42 Industial Flsture § Cther § Ekclronic 2 a B4 12

Common Spacs Typss ElecircalMechanical (178 sq..)

Linear Flucrescant 5 copy 1: G-1: 442 Industrial Fleture § iher 7 Elecironi: ] 2 B4 102

Common Spacs Typss ElecircalMechanical (244 sqi)

Linear Flucfescant 5 copy 20 G-1: 452 Indusirial Fleture § ifer 7 Elecionk: ] 4 B4 256

Common Spacs Typss ElecircalMechanical (892 sq.it.)

Linear Flucrescant 5 copy 3: G-1: 452 Industrial Flieture § Oifer 7 Elecioni: 2 & B4 384

Common Spacs Typss ElecircalMechanical (327 sq..)

Linear Flucrescant 5 copy 4: G-1: 452 Industrial Flieture § Oifer 7 Elecironi: 2 B B4 220

Common Spacs Typss ElecircalMechanical (224 sqi)

Linear Flucresosnt 5 copy 5: G-1: 442 Industrial Flieture § Olfer 7 Elecioni: z 3 B4 102

Common Spacs Types ElecircalMechanical (383 sqi)

Linear Flucresosnt 5 copy 6: G-1: 42 Indusirial Fliture § Olher 7 Elecioni: z 3 B4 1oz

Rell:Mal Concourss (267 L)

HID 1 copy 1: BA: Recessed Downllght § Metal Hallds TOW £ Elscronlc 1 3 0 210
Linear Flucrescant 4 copy 1: BD: SUrass Single Lamp Sirip £ Other § Electonk 1 a az 256

Relll:Mal Concourss (2017 sq.t.)

HID 1 copy 2: BA: Recassed Downlight § Metal Hallds TOW £ Elscronic 1 5 ™0 350
Linear Flucrescant 4 copy 2: BD: SUrass Single Lamp Strip £ Othar 7 Elsctonk 1 20 az &40

Retll:Mal Concourss (3142 sqft)

Linear Flucrescsnt 4 copy 3: BO: Surfacs Single Lamp Sirip £ Other § Electonk: 1 az B

HID 4 ; Recessed Lensed Wall Washer / Matal Halkle TO0W ¢ Elecironk: 1 15 0 1050

HID 4 copy 1: C-1: Recessad Lansed Wal Washar 7 Matal Hallos TOW J 1 0 280
Ekctrarnic

Feelall:Mal Concourss (BETE sq.t.)

HID & BE: Recessad Acoent Light £ Melal Halkle TOW J§ Elechonk: 1 18 0 1120
HID 7: BW: Recessed Downlight § Metal Halkle 329 § Electronic 1 4 35 140
Linear Flucresesnt 18: BV: Surtace Single Lamp Strp / Cther § Ekctronic 1 & 3z 102

Rell:Mal Concourss (BETE st}

HID'& copy 1: BB: Recassed Accent Light/ Matal Hallds T0W ¢ Elcironic 1 18 0 1120

Linear Flucrescsnt 18 copy 1: BY: Surface Single Lamp Strip £ Other J 1 & az 102
Ekctronic

HID 7 copy 1: EW: Recsssad Downlight £ Matal Hallds 32 ¢ Ekclronic 1 4 35 140

Common Spacs Typss EleciricalMechanical (453 sq.i)

Linear Flucrescsnt 5 copy 7: G-1: 442 Industrial Flieture § Oiher 7 Elesironi: z & B4 384

Common Space Typss: ComkdonTrarstion (863 sq.n)

Linear Flucrescant 5 copy B: G 452 Industrial Surtace Fldure § Other J 2 @ B4 ETE
Ekctranic

Common Spacs Typss ElecircalMechanical (284 sq.it)

Linear Flucresosnt 5 copy 8 G-1: 462 Industrial Fleture § iher § Electnonk: ] 2 B4 102

Common Spacs Typss EleciicalMachanical (487 sqit)

Project Tille: Xanady Spors Complax Bulking A Raport date: 1022907
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Linear Flucrescent 5 copy 9 G-1: 442 Indusirial Fture £ Olher § Elsctonk z & B4 284
Common Space Typss:ElecticalMechanical (202 sq.t.)
Linear Flucrescsnt 5 copy 10; G-1: 4x2 Industial Flurs § Other / Ekcironic z 4 B4 56
Common Space Typss:CorridonTransiton (1383 sq.0L)
Linesr Flucrescsnt 5 copy 9 G 452 Industrial Surtace Flire J Other § z & B4 1z
Electronic
Common Space Typss:inactve Storage (75 2q.1L)
Linear Fluorescsnt 5 copy 11: G-1: 4:2 Industial Fisurs § Other / Ekcionic z 1 B4 B4
Common Spacs Typss Resmooms (488 sq.1)
Compact Flucrescent 1: 06 Recessed Downlight £ Twin Tube 247262TW § 2 10 2 20
Ekctronic
Linesr Flucrescent 24: CH: Surface Two Lamp Strip / Other / Electionic z 3 3z 96
Common Space Typss:Resmooms (453 s0.1)
Compact Flucrescant 1 copy 1: 06 Recassad Downlight f Tain Tubs z 10 2 20
24F282TW 1 EleciTonic
Linesr Flucrescent 24 copy 1: CH: Surfacs Tws Lamp Sirip £ Other / Ekclronic z 2 32 06
Common Space Typss:inactve Storage (438 sqn.)
Linssr Flucrescsnt 5 copy 12; G-1: 4x2 Industial Flure £ Sther / Ekcironic z 4 64 256
Common Space Typss:CorkorTrarsllion (859 sq.)
Linesr Flucrescsnt 5 copy 10; G: 442 Indusiial Surkcs Flure § Crthar § z & B4 384
Ekectronic
Relall:Mal Concourss (268 sq.L)
HID 1 copy 3: B&: Recassed Dowrlight  Matal Hallde T0W / Elacironlc 1 2 ] 210
Linesr Flucrescent 4 copy 4: BD: Surfass Single Lamp Strip 7 Other / Electionk: 1 & 3z 56
el Mal Concourss {1474 sqft.)
HID & copy 2: BB: Recassed Accsnt Ught! Matal Hallds T0W  Ekcironic 1 E T 5D
Linear Flucrescant 4 copy 5: BD: Surfacs Single Lamp Sp £ Othar § Electoni: 1 20 3z &40
RellMal Concourss (5136 sqm.)
HID & copy 3: BB: Recassed Accant LUght! Matal Hallds TOW / Elcironic 1 av Fi] 2500
HID 7 copy 2: BW: Recsesad Downlight £ Metal Hallds 22 / Ekctroric 1 2 35 0
Linesr Flucrescsnt 15 copy 2 BY: Surface Single Lamp Sip § Cither J 1 12 3z 384
Ekectronic
HID & copy 4: BB: Recassed Accant Lghts Matal Hallds 1500 § Elsctonk: 1 13 150 1950
RellMal Concourss (5136 sq.n.)
HID & copy 4: BB: Recassed Accant Ught! Matal Hallds TOW / Elcironic 1 av Fix] 2500
HID 7 copy 3: BW: Recsesad Downlight £ Matal Hallos 22 § Elkctoric 1 1 35 35
Linear Flucrescent 15 copy 3: BY: Surface Single Lamp Siip § Cther J 1 12 3z 384
Ekectronic
HID & copy 5: BB: Recassed Accant LUght! Matal Hallds 1500 § Elsctonk: 1 13 150 1250
Common Space Typss:ElecticalMechanical (486 sq.t.)
Linssr Flucrescsnt 5 copy 13; G-1: 452 Industial Flturs £ Other / Ekcironic z & B4 364
Common Space Typss:CormdonTransiton (1125 sq.it)
Linesr Flucrescsnt 5 copy 11: G: 442 Incusiial Surkcs Flure § Orthar § z 10 B4 &40
Ekectronic
Common Space Typss ElecicalMechanical (282 sqt.)
Linesr Flucrescent 5 copy 14; G-1: 4x2 Industial Flturs § Other / Ekcironic 2 2 B4 102
Common Space Typss EleciicalMechanical (422 sq.t)
Linssr Flucrescsnt 5 copy 15; G-1: 4a2 Industial Fleure £ Other / Ekcironic z 3 64 18z
Common Space Typss:ElecticalMechanical (236 sq.t.)
Linesr Flucrescsnt 5 copy 16; G-1: 4x2 Industial Fleurs § Other / Ekcionic z ] B4 128
Common Space Typss:CorridonTransiton (1187 sq.0t)
Linesr Flucrescsnt 5 copy 120 G: 442 Incusiial Surkcs Flure § Orthar § z 7 B4 48
Electronic
Common Space Typss:nactve Starage (75 2q.10)
Linear Fluoresssnt 5 copy 17: G-1: 4:2 Industial Fieurs § Cther / Ekcionic z 1 B4 B4
Common Space Typss:Restnoms (475 5.1
Linear Flucrescent 24 copy 2 CH: Surfacs Twa Lamp Sirp £ Other / Ekcionic 2 2 32 06
Compact Flucrescant 1 copy 2 06 Recassad Downlight f Tain Tubs z 10 2 20

2452872TW 1 Elecironic
COMMOon Spacs Typss Reciooms (4588 sq.11)

Linear Flucrescent 24 copy 3: GH: Surfacs Twa Lamp Sirp £ Other / Ekcionic 2 2 32 06
Froject Tile: Xanadu Sporks Compex Bulkling A Raport date: 102207
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Compact Fluorescent 1 copy 30 GG Recsssad Downlight F Twin Tubs 2 0 25 ;0
247227V 1§ EleciTonic
Common Space Typss:CorrkdonTransibon (2518 sq.L)
HID 4 copy 1: Cl: Recsesad Larssd Wall Washer / Matal Hallde TOW 7 1 12 FLd &40
Elcionic
HID & copy 6 BB Recassed Accant Ught F Matal Hallds 1500 7 Eleciionic 1 0 150 1500
Linear Fluorescsnt 4 copy & BD: Surass Single Lamp Sirip & Othar § Electionic 1 A 32 1472
Relall:Mal Concourss (3398 sq.L)
Linear Fluorescsnt 5 copy 13; G2 462 Indusirial Surfaca Fldure ¢ Sthar 7 2 18 G4 1152
Elcionic
HIG 1 copy 4: BA: Recassed Downilght f Maetal Hallde 7OV 7 Elecironic 1 2 0 140

Rell:Mal Concourss (3535 sq..)

HID 1 copy 5: B Recessed Dowrilght § Metal Hallde T0W § Elactronlc 1 0 140
HID 22 BN: Surtacs AdjusEbks Accant Light / Matal Halids 1500 § Elsctoniz 1 15 180 2250
HID 23: BH-6: Surace Theatrical Floodlight § Metal Halkle 150w § Elscironic 1 20 180 3000
HID 23 copy 1: BH-T; Surfacs Theatical Floodight / Metal Hallde 1500 1 4 180 00
Ekchonic
Retall:Mal Concourss (3535 sq.i)
HID 1 copy 6: BiA: Recassed Dawrilght § Matal Hallds T0W § Elactronlc 1 1 70 H
HID 22 copy 1 BN: Surfacs Adjustabla Acosnt Light § Metl Halikde 1500 § 1 15 180 2250
Elctonic
HID 23 copy 1: BH-5: SUrfacs Theatical Floodight / Metal Hallds 1500 1 20 180 3000
Elctronic
HID 23 copy 2 BH-T; Surfacs Theatical Fioodight / Metal Hallde 1500 1 4 180 00
Elctionic
Ciommon Space Typss:ElechicalMechanical {336 sq.ft.)
Linear Flucrescent 5 copy 18: G-1: 4@ Industial Fleure £ Other § Elciionic 2 4 B4 =6
Cormmon Space Typss:CormkdonTransibon (1210 sq.t)
Linear Flucrescent 5 copy 14; G: 42 Indusirial Surtace Fldure / Other ¢ z & B4 Bz
Ekchonic
Cormmon Space Typss:ElechicalMechanical (284 sq.t.)
Linear Flucrescant 5 copy 19: G-17 432 Industmal Flurs £ Othar § ERCionic 2 3 4 192
CioMmmon Space Typss:ElechicalMechanical (412 sqft.)
Linear Flucrescent 5 copy 20; G-1: 42 Industial Fleure £ Other § Elciionic ] & B4 320
Common Space Typss:ElecicalMechanical (237 sq.t.)
Linear Flucrescsent 5 copy 21: G-1: 42 Industial Fleure £ Other § Ecionic z 4 B4 =6
Retall:Mal Concourss (3007 sq.iL)
HIDV& copy 7 BB: Recassed Accant Light s Matal Hallos 1500 / Electionic 1 12 180 1800
HID 4 copy 2: CI: Recsesad Larssd Wall Washar | Matal Hallds TOW 1 10 70 o0
Elcionic
HID 4 copy 2: Cl-1: Recessad Lersed Wal Washar § Metal Hallds TO0W | 1 4 0 =0
Ekctonic
Parking GarageiGarage Arsa (TASHE4 sq.1L)
HID 36 PA: Sufacs Pendant Sarags Lurninare § Metsl Halkda 1750 / Elsctoni: 1 68 176 134400

Tiokal Proposed Walts = 188047

Section 3: Compliance Calculation

If the Tatal Allowed Walls minus the Tolal Propossd Wialls |s greatar than or squal bo zan, e bulding complies.

Tolsl Alkwed Walts = 254778
Tokal Proposed Walts = 188047
Project Compliancs =  E8731

Froject TiHe: Xanadu Sporks Complex Bulkling A Raport data: 102207
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COMcheck Software Version 3.5.0
Exterior Lighting Compliance
Certificate

90.1 (2004) Standard

Report Dats:; 10722407
Diata filename: CiProgram FllesiGhactCOMchack anadu. ook

Section 1: Project Information

Prioject Titke: Xanadu Sports Complsx Building &

Canstruction Sits: CramerfAnent: Designer/Cantractar:
Riita 120 Calony Capital, LLC
East Rutheried, MJ 97073 GBED Madzon Avanus
Hetd Work, Wy 10065, NY 10065
212-230-3300

Section 2: Exterior Lighting Area/Surface Power Calculation

A B C D E F
Exterlor Area/Surface Quanitity Allowsd  Tradable  Allowed Proposed
Watts  Wattage  Watls  Watls
funit (CxD)
Hurniratad srea of wall of surfacs 50504 N2 0.2 Ha 010z 13824
Walkway < 10 ket wide 374 1 of walkeay kngth 1 Yo 374 8T
Walkway < 10 ket wide 374 1t of walkeray kength 1 Yes 374 38T

Total Tradable Watls* = Tds i) -
Taotal Alloaad Wakls = 10850
Tatal Alloasd Supplemantal Waths* = 542
*Waltage Iradanils ars only alowsd bebwaen radablke arsassumacss.
** A supplemantal allwanca equal 1o 5% of batal dlowsd walkage may bs applisd oward compliance of toh non-tradabks and radabkes
AEASSUrTaces.

Section 3: Exterior Lighfing Fixture Schedule

A E C ] E
Flxturs |0 : Description/ Lamp ! Wattage Per Lamp ! Eallast Lamps’ #of  Fixture [CXD)
Flzture Flxtures Watl.

Murninated area of wall or surface (50509 A2); Mon-radable Wallage

Linear Flucrescant 1: XC: Suracs Weatherproof sign light  Other £ Elscironk 2 o 144 12324
Walkway < 10 Teat wide (374 ol walkway kngih): Tradabls Wallags

Linear Flusrescant 2: BZ: Surkacs Fou Lamp Strip £ Othar § Elsctonk: 4 24 114 2878
Walkway < 10 Teat wide (374 ol walkeay kngih): Tradable Wallags

Linear Flucrescant 2 copy 1: BZ: Surfaee Fou Lamp Stip 7 Other § Elecironic 4 24 114 3878

Total Tradable Proposed Walls = 7752
Section 4: Requirements Checklist

Lighting Wattage:
D 1. Within each non-radable areafsurtacs, oal pn::pjsa:l watls miust b= lbas than o aq.lal Iz tolal allowsad wakls, Acrces al fradablks
areas’sUmasss, total F(DFIZIEIEI walts must b= less than ar 3:|LE|I & ilal allowed watts,

Compllance: Fals: One of mora non-radable sxierorn ighing uss arses fall

Controls, Switching, and Wiring:
g 2 Al exemphon claims are asscclated with fAxtures that have a control deavics Independent of the coniral of the nonexempt lighting.

Froject TiHe: Xanadu Sporks Complex Bulkling A Raport data: 102207
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[Q 3 Al nonskempt ighting Mitures shall bs controlled by a phobmsensor of astronomical tme switch hat is capabls of aulomatically tuming
alf thes Mture when sifficint daylight ks avallabks of the iahting Is Rt requined.

Exterior Lighting Efficacy:
g 4 Al ecerior bulding grounds uminaires that operaba at grealer than 1006 have minimum efMcasy of 60 lumen Avatt..
Excaptions:
Controlled by mation sensor or exempt from conslderation undsr the provisions of Secton S05.6.2.

FAILS: Falls: One or mona non-redable exerion lighting use aneas. fall

Froject Tile: Xanadu Sports Complex Bulkding A Raport dabe: 102207
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Appendix D: Design Load Schedules and Inputs

Appendix D: Design Load Schedules and Inputs |

Internal Loads From Occupants

Night Club
Gyms (Playing Area) 52 5 92 5 7
Mall Common Area 250 200 25
Restaurant 275 275 14
Retail Stores 250 200 67

Occupancy Schedules of Mall Common Areas

Occupanyof Mall Common Areas

Occupany of Mall Common Areas

Occupany of Mall Common Areas

e R I I - R Y R B S A I
oo

Time of Day (24 Hour Format)

«
I

Time of Day (24 Hour Format)

— N TN 000D~ N MO0 D — T
__________ TR

Time of Day (24 Hour Format)

Weekdays Saturday Sunday
100 100 100
70 0 ¥0
&0 i 80 i 80
70 70 70
0 E w0 0
50 < s i 50
“0 40 40
0 E‘ 30 30
20 3 20 20
] 10 10
o ] o
~MmThenooc-NnTacE@IOIanR ~NeTuvKBeS-—NEsGURGECaSHY T
Time of Day (24 Heur Fermai) Time of Day (24 Hour Fermat) Time of Day (24 Heur Fermal)
Occupancy Schedules of Retail Stores
QOccupancy of Retail Stores Occupancy of Retail Stores QOccupancy of Retail Stores
Weekdays Saturday Sunday
100 100
® ?0 ® L -
R i i
40
¥ 20 H H
° 0 a ° 1w
0 o
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Occupancy Schedules of Restaurants

QOccupancy of Restaurants

Occupancy of Restaurants

Occupancy of Restaurants

Weekdays Saturday Sunday
100 100 100
® #0 ® f0 ® -
o 80 o 80 o 80
E 70 E 70 'E 70
‘; 50 ; 50 '; 50
£ 40 3 40 € 40
° C= o ° 0
o 0 o
O S B L R R GG R R R D R R g R R b e L L L H o R
Time of Day (24 Hour Farmat) Time of Day (24 Hour Farmat) Time of Day (24 Hour Format)
Occupancy Schedules of Night Clubs
Occupancy of Night Clubs Occupancy of Night Clubs Occupancy of Night Clubs
Weekdays Saturday Sunday
100 100 100
] 70 ] 70 ] e0
2 &0 2 &80 o 80
E 70 E 70 E 70
'; 50 ‘; 50 ; 50
£ £ 40 £ 40
:‘ £ :l 30 ‘:.{ 30
v 20 ¥ 20 ¥ 20
° 10 ° 10 O Mo
o o 0
G L e e U B L T O R L S R R S e e
Time of Day (24 Hour Formai) Time of Day (24 Hour Formai) Time of Day (24 Hour Format)
Occupancy Schedules of Gyms
Occupancy of Gyms Occupancy of Gyms Occupancy of Gyms
Weekdays Saturday Sunday
100
o0
) 5 = )
£ IR i
: { e i
£ < 50 -
H g 2 H
[ = 123 &
o

Time of Day (24 Hour Format)

Time of Day (24 Hour Format)

Time of Day (24 Hour Format)

Xanadu Meadowlands Sports Complex Building A

East Rutherford, New Jersey




