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107-37 166 Street Energy Audit Report

Executive Summary

QuadLogic Controls in conjunction with Greenwich Energy Solutions team performed an energy
audit at 107-37 166t Street on February 12th, April 7t, and April 14t of 2015. This work was
performed in order to identify opportunities for energy savings and increased comfort for the
tenants.

Table 1 below illustrates the financial summary for the preliminary package of measures. At the
client’s request, QuadLogic and GES will work with building stakeholders to apply for incentive
money and engage in sensible energy supply contracts that will protect against market fluctuations.
In addition, clients may elect to use on-bill financing to reduce or even eliminate up-front costs for
implementation of efficiency measures. In many cases, the combination of reduced energy
consumption, incentive money, and on-bill financing through one of our supply partners results in
a positive cash flow from day one. An overall consolidated package of measures should be
discussed prior to implementing.

Table 1: ECM Savings Summary

Energy Conservation Measures

Total Annual Savings $35,637
Total Cost of Measures $104,025
Potential Incentive 7,631
Payback Period 2.9

Net Present Value (10.0%

120,291
discount rate) $

Annual building source energy consumption is 148 kBtu/ft2/yr. This implies that the facility
performs above average based on the US national median source EUI for this type of building which
is 243.2 kBtu/ft?/yr, as seen in Figure 1 below:
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107-37 166 Street Energy Audit Report

107-37 166th Street
300 - Energy Performance Comparison
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H 107-37 166th Street = National Median for Senior Residence

Figure 1: Energy Performance Comparison

In all, 107-37 166t Street and its residents spent approximately $152,693 on 7,261 MMBTU of
energy in 2014, the end use breakout of which is seen in Figure 2 below:

Annual Energy Cost by End Use ($)

Commercial Area
and Apartment
Lighting
($53/MMBTU), Building Space
16950 Heating
Common Area ($11/MMBTU),
and Apartments $41,526
Electric Cooling
($53/MMBTU),
$8,401
Building DHW
Common Area ($9/MMBTU),
and Apartments Cooking and $15,993
Electric Baseload Laundry Gas
($53/MMBTU), ($81/MMBTU),
$69,637 $186

Figure 2: Annual Energy Cost by End Use

The energy audit identified numerous cost effective energy conservation measures (ECMs) ranging
from low-cost/no-cost improvements to capital grade investments that should be undertaken at
the end of the equipment’s useful life. Highlighted measures include replacing common area light
fixtures, equipping faucets with low-flow aerators, and adding a ventilation control fan to the trash
chute.
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Identified Energy Conservation Measures

Table 2: ECM Summary

EEM-1 ENERGY SlTAR® Clothes Washers 19 264 | 3 256 3 ) N/A 1,885 0.0
(Energy Savings) 14
EEMp  |[ncrease Corridor Unit Supply - 15462 |$ 2,800 $ - N/A 17,207 0.0
Temperature Set Point 10
gema | Lowflow Fixtures (Energy and Water 38 - |s 3572 $ 770 464% 21,177 0.2
Savings) 10
EEM-4 Install Weatherstripping on all Exterior 29 ) $ 261 $ 200 129% 7091 0.8
Doors 5
EEM-5 - . 461 - 4,129 3,600 1,800 15% 154 0.9
Optimize Heating & DHW System g $ 1 i
EEM-6 Common Area Lighting (118) 51,811 1% 9,383 (2,833)] $ 11,589 5,795 15 81% 57,535 1.2
Install VFDs on Heating Distribution
EEM-7 Pumps and Optimize Warm Weather - 31,956 |$ 5,787 $ 11,002 53% 33,017 1.9
Shut Down
15
EEM-8 Cold Water Booster Pump - 16,337 |$ 2,959 $ 6,464 15 46% 16,041 2.2
EEM-9 Reduce Fan Operating Hours 61 227 | $ 588 $ 2,000 36 5 14% 231 3.4
EEM-10 Trash Chute Fan Addition 74 (540)1 $ 569 $ 3,000 15 17% 1,325 5.3
EEM-11 Appliance Replacement - 29,441 1% 5,332 $ 65,400 - 0% (29,070) 123
TOTALS (Recommended Measures) 565 145,159 35,637 (2,833)| $ 104,025 7,631 30%) 120,291 2.9
* NPV assumes a discount rate of 10%
s ¥ i
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Introduction

An energy audit was performed at 107-37 166t Street on February 12th, April 7t, and April
14t of 2015 intended to meet the criteria of the ASHRAE Level 2 audit. This report includes
the findings in this audit, and also includes the results of the Preliminary Energy Use
Analysis. The audit included the six items listed in the ASHRAE Procedures for Building
Energy Audits, Level 2, which are:

1. Perform a walk-through survey of the facility.
2. Meet with the owner/operator and occupants of the facility to learn the special needs

of the facility. Determine if any maintenance problems or practices may affect
efficiency.

. Perform a space function analysis to determine if efficiency may be affected by

functions that differ from the original functional intent of the building.

. Perform calculations to determine the approximate breakdown of energy use for

significant energy end-use categories, including weather and non-weather related
uses.

. Identify low-cost/no-cost changes to the facility or to the operating and maintenance

procedures, and determine the savings that will result from these changes.

. Identify potential capital improvements for further study, and provide calculations of

potential costs and savings.

Additionally this report contains the description of the building characteristics and an energy
end use summary as well as the following:

1.

Discussion of irregularities found in the monthly energy use patterns, with suggestions
about their possible cause.

. The energy index of similar buildings. A report of the source, size, and date of the

sample used in this comparison.

The method used to develop the target indices and the source of the information.

Total energy and demand cost by fuel type for the latest year and the preceding two
years if available. Potential energy savings in dollars.

The fraction of current costs that would be saved if the energy index were brought to
the target level.

A summary of any special problems or needs identified during the walk-through
survey, including possible revisions to operating procedures.

A preliminary energy use breakdown by major end uses.

The listing of low-cost/no-cost changes with the savings for these improvements.

The potential capital improvements, with an initial calculation of potential costs and
savings.
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107-37 166t Street Energy Audit Report

Facility Description
STRUCTURE AND ENVELOPE

107-37 166t Street is an 82,000 ft2, 7-story, 109-unit building. Built in 2007, this senior
residence facility has a brick and mortar exterior with sheetrock interior. The walls and roof
are insulated and the roof is covered with a light waterproofing membrane. The windows are
double pane with aluminum frames. There is a single main entryway door to the lobby, and
several other exterior doors at the ground floor and rooftop levels.

Sources of air infiltration identified during the audit included the exterior doors with
damaged or missing weatherstripping. Boiler room combustion air is provided via two fans
that are set to operate whenever the boiler is firing however the damper is not adequately
sealed resulting in unwanted infiltration when the boiler is not firing.

Missing Door Weatherstripping Boiler Room Vent

Figure 3: Sources of Air Infiltration

HEATING SYSTEM

The base building heating system consists of two 122 HP, 3562 MBH hot-water boilers
manufactured by Smith Cast Iron Boilers, Model 28A-S/W-16. Natural gas is the main source
of fuel. The boilers were installed in 2007 and are in good condition. They are set to maintain
a water temperature of 250°F and provide hot water to the baseboards throughout the
building, equipped with programmable thermostats. Combustion air is provided to the room
via two 1/3 HP fans and an open vent equipped with a damper. The heating system piping is
insulated throughout the boiler room.
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107-37 166 Street Energy Audit Report

Figure 4: Hot Water Boiler

The heating system is maintained by Hi-Tech Heating. The boiler is equipped with a Power
Flame dual fuel burner, Model C3-GO-25ATI. The burner is capable of full modulation and is
set on automatic. According to the heating contractor, the system is set up to operate on oil
below 15°F, if necessary. However, building staff has noted that the boilers have been
operating on natural gas only. A steady-state combustion efficiency test was conducted on
the operating boiler and the results are displayed in Table 3 below.

Table 3: Boiler Efficiency

Recommended
Modulation High Fire Values
02 % 5.9% 3-4%
CO ppm 9 <30 ppm
Eff % 78.3% 82 -84%
CO2 % 8.5 N/A
S-Temp F 495 <450
A-Temp F 66.6 N/A
EA % 34.3 <30%
CO(0) ppm 12 N/A
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107-37 166 Street Energy Audit Report

The boilers are controlled by two aquastat, one maintaining the water temperature in the
boiler at 250°F and a Honeywell aquastat maintaining the building supply temperature at
180°F on the operating boiler and 164°F on the standby boiler. There is an outdoor sensor,
supply sensor, and return sensor that monitor the outdoor, supply, and return temperatures,
respectively, to adjust boiler runtime. There is a set of Siemens controllers in the boiler room
that control the various pumps of the heating system.

—
s

Figure 5: Heating System Pump Controllers

Data loggers were installed in the building to monitor the heating system and determine the
heating setback and whether the system is equipped with outdoor reset.
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107-37 166 Street Energy Audit Report

Outdoor, Return and Supply Temperature April 7, 2015 - April 14, 2015
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Figure 6: Outdoor Air, Boiler Return and Supply Temperatures April 7, 2015 - April 14, 2015

As shown in Figure 6, the return temperature from the building is responsive to the outdoor
air temperature. Increase in the outdoor air temperature results in the decrease of the return
temperature. The supply temperature, for which a daily view is provided in Figure 7,

oscillates between 163°F and 197°F regardless of the outdoor temperature.
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107-37 166 Street Energy Audit Report
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Figure 7: Outdoor Air, Boiler Return and Supply Temperatures April 7, 2015 - April 8, 2015
The system has no night setback schedule and is set to provide the same supply temperature

to the distribution system continuously.
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107-37 166 Street Energy Audit Report

Apartment Baseboard Supply and Ambient Temperatures
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Figure 8: Baseboard and Ambient Temperature April 7, 2015 - April 14, 2015

The baseboard and ambient temperatures of an apartment were monitored during the same
week. In Figure 8, the temperature of the baseboard in the living room ranges from 140°F to
180°F. Typically, the baseboard temperature is expected to increase while the outdoor
temperature decreases and vice versa in order to maintain the ambient temperature. In
figure 8, the temperature decreases and increases with the outdoor temperature which is
contrary to the expected trend. However, it shows that the system can maintain the
apartment ambient air temperature with lower baseboard temperatures during the shoulder
season.

DOMESTIC HOT WATER

Domestic hot water is generated by the boilers used for space heating. There are two 250-
gallon hot water storage tanks manufactured by A.O. Smith, model number TJV-
250ASDOR002001. From the storage tanks, hot water is then fed to a Holby mixing valve and
supplied to the building using two 1/12 HP recirculation pump. The DHW pipes have been
insulated.
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107-37 166 Street Energy Audit Report

Figure 9: Hot Water Storage Tanks

The supply temperature of the domestic hot water from the mixing valve to the building was
monitored for a week and the results are shown below:

DHW Supply Temperature April 7, 2015 - April 14, 2015
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Figure 10: DHW Supply Temperature April 7, 2015 - April 14, 2015
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107-37 166 Street Energy Audit Report

The supply temperature of the domestic hot water from the mixing valve ranges between
1000F to 140°F as expected. DHW is usually supplied at a higher temperature to ensure that
it is approximately 120°F at the water fixtures. It was also measured in the apartment and
found to be 116.4°F.

PUMPS

The building is equipped with two 10 HP and two 3 HP hot water heating pumps set to
automatic. There are two 10 HP domestic water booster pumps set to manual and DHW is
circulated using two 1/12 HP pumps set to operate continuously. Additionally, there is a 25
HP fire pump.

Figure 11: Heating Hot Water Pumps

COOLING SYSTEM

There are three cooling units manufactured by Magic Aire that serve the hallways and the
office. The apartments are cooled by individual window units.
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107-37 166t Street Energy Audit Report

Unit Tag/Model Number Capacity Area Served

AH1/120-HBAX-3 10 tons Basement hallways, Community
room, Hallways from lines A-G

AH2/90-HBAW-4 7.5 tons Hallways from line H-S

AH3/24-HBAX-3 2 tons Office

Building staff stated that the units are shut off during the winter and are set to 68°F in the
summer.

Figure 12: AH#1 Serving Basement hallways, Community room, Hallways from lines A-G
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107-37 166 Street Energy Audit Report

Figure 13: AH#3 Serving the Office

VENTILATION AND AIR-SIDE SYSTEMS

The building is mechanically ventilated via nine rooftop exhaust fans serving apartment
kitchens and bathrooms not equipped with operable windows. Bathroom and kitchen
exhaust fans are set to operate continuously and are fitted with %4 HP motors.

Figure 14: Rooftop Exhaust Fans
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107-37 166 Street Energy Audit Report

BUILDING AUTOMATION SYSTEM

Building automation system are centralized software and hardware that monitor the indoor
environment and automatically adjust the heating, ventilation, and air conditioning (HVAC)
equipment to maintain the set points. The base building is not equipped with an automation
system. The HVAC system has local controls that are set based on occupants’ preferences.

ELEVATOR

The building has two hydraulic passenger elevators equipped with modern controls and 40
HP DC motors.

===

e B

Figure 15: Elevator Control Cabinet (locked to prevent tampering with the equipment)

Hydraulic elevators have been tested and shown to use up to 30 times more electricity than
traction elevators. Until the existing elevators can be replaced by energy efficient traction
elevators at the end of their useful lives, LED lighting should be installed in the buttons and
in the cab to reduce energy usage.
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107-37 166 Street Energy Audit Report

Figure 16: Encased Elevator Motor

LIGHTING SYSTEMS

The building common area lighting consists mostly of T8 fluorescent and compact
fluorescent fixtures. Some fixtures are controlled with on/off switches, though most of the
common area lighting remains on 24 hours per day.

&S

Basement T8 Stairwell T8 Hallway Pin-based CFL Fixture

Figure 17: Lighting Fixtures Currently in Place

METERING

Electricity is provided by Con Edison and is master-metered to the building. Quadlogic has
installed the MiniCloset-5 Multi-Tenant Digital Electric Meter to submeter electricity to the
tenants. Upon approval from the Public Service Commission, tenants will be billed for their
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107-37 166 Street Energy Audit Report

electricity consumption. Natural gas is used for heating, laundry driers, and cooking. It is
delivered by National Grid. The supplier utility bills were not provided and the rate has been
assumed for the utility analysis.

OTHER EQUIPMENT (Laundry, Refrigerators, Dishwashers, etc.)

There is a communal laundry room in the basement that contains 7 gas powered driers and 4
conventional top loading washing machines and 4 conventional front loading washing
machines. The apartments are equipped with conventional Frigidaire refrigerators.

Figure 18: Laundry Room Appliances

SCHEDULES

All tenant, lobby and service level spaces are occupied 24/7. The building is affordable
housing and senior residents make up the majority of its demographic. The office is open
during regular business hours, Monday to Friday, from 9:00 am to 5:00 pm.
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107-37 166 Street Energy Audit Report

Energy Usage Analysis

The building uses natural gas distributed by National Grid for heating and domestic hot
water. Building electric use is for common area lighting and mechanical systems such as
elevator, domestic water pumps and fan motors in addition to the tenants’ use for lighting,
cooling, ventilation, and plug loads.

Converting the electric kWh and gas therms results in a total energy use of 7,261,000
kBTU/Yr. This data is used to determine the Energy Use Index (EUI) of the facility, which is
expressed in thousands of BTUs per square foot per year (kBTU/ft?/yr). The building
occupied area is approximately 82,000 gross space square feet. This yields a site EUI of 89
kBTU/ft2/yr, and a source EUI of 148. Additionally the heating slope was estimated at 8.5
BTU/SF/HDD. As shown in figure 20, according to the US National median source EUI table
released by Energy STAR, the median source EUI for this type of building is 243.2 kBtu/ft2.
The median heating slope from GES’ portfolio of buildings analyzed in 2013 per Local Law 87
is 8.35. This indicates that 107-37 166t Street already performs well in the energy efficiency
category, but there are still some specific building systems that could be improved from the
cost-effective measures presented below.

Table 4: Energy Use Performance Metrics

Performance Metric Units
Whole Building Site Energy Use Intensity 89 kBTU/SF
Whole Building Source Energy Use Intensity 148 kBTU/SF
Portfolio Manager Score N/A -
Fuel Use Intensity (just for heating and DHW) 64 kBTU/SF
Heating Slope 8.5 BTU/SF/HDD
DHW Usage 16.1 MMBTU/Bedroom
Heating to Hot Water Ratio 2.0
Owner Paid Electricity Usage 5.9 kWh/SF

Table 5: Energy Consumption and Cost

Whole Building Electricity Gas
Units kWh MMBtu Therms MMBtu
Annual Energy Use 581,142 1,983 52,782 5,278
Annual Cost $105,248 $47,445
QUADLOGIC CONTROLS CORPORATION 3 0 i of 20
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107-37 166 Street Energy Audit Report

107-37 166th Street
300 - Energy Performance Comparison
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Figure 19: Energy Performance Comparison (Based on GES analysis of 30 NYC Buildings)

Heating and Domestic Hot Water - Monthly Cost
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Figure 20: Heating and Domestic Hot Water - Monthly Cost

Figure 21 shows a fairly typical heating and DHW profile with demand peaking in the winter
months and the baseload DHW demand hovering just under $2,000 a month. Note that for
this analysis, the supply charges for natural gas were not provided by the client and have
been estimated at $0.60 per therm.
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107-37 166 Street Energy Audit Report

Natural Gas Consumption - Monthly Cost
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Figure 21: Natural Gas Consumption

Figure 21 shows the heating and DHW fuel consumption from 2013 to 2014. Although the
natural gas consumption increased in the beginning of the year from 2013 to 2014, the
consumption decreased at the end of the year, which is likely due to the more severe weather
at the beginning of the year. Overall, the natural gas consumption decreased by 8.5% from

2013 to 2014.
TR
/j’ "r:;\ QUADLOGIC CONTROLS CORPORATION 30 : 22
. L} { years of
&Lf_'_' 'li‘;’ 33-00 Northern Blvd. Long Island City, NY 11101 T 212.930.9300 F212.930.9394 \ Excellence

A CERIAED COMMNY).,
'v\-- e R .
FM 551194 www.quadlogic.com



$14,000

$12,000

$10,000

$8,000

$6,000

$4,000

$2,000

107-37 166 Street Energy Audit Report

Monthly Electricity Cost
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Figure 22: Building Monthly Electricity Use

Again with Figure 22, the building shows a fairly typical profile of building electricity use
with peaks during the summer cooling months. The high cost in the winter months are due to
the electricity consumption of the hydronic system equipment.
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Building Monthly Electricity Consumption
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Figure 23: Building Monthly Electricity Consumption

In Figure 23, the electricity consumption is within the same range from February to August
and increases from September to January. Overall, the electricity usage increased by 8.2%
from 2013 to 2014.
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107-37 166 Street Energy Audit Report

Energy End Use Allocation

The end use allocation below was estimated using the summertime domestic hot water load
as a baseline, and attributing any additional usage of boiler fuel to space heating across the
2014 year. Electric cooling was similarly derived by measuring the summer spikes above the
electric account baseline, made up of lighting, pumps, fans and plug loads. Laundry and

cooking gas usage is tracked by its own meter.
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Figure 24: Annual Energy Consumption by End Use
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Annual Energy Cost by End Use (§)
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Figure 25: Annual Energy Cost by End Use

Figure 24 and Figure 25 show the energy usage and cost breakdowns, respectively, by end
use application across the entire building. In all, 107-37 166t Street and its residents spent
approximately $152,693 on 7,261 MMBTU of energy in 2014.

Nearly three quarters of the building’s energy consumption can be attributed to heating and
domestic hot water heating. These combined end uses contribute to approximately a third of
the total energy costs, electricity for cooling, lighting, pumps, fans and plug loads accounting
for about two-thirds of energy costs. This discrepancy between cost and consumption occurs
because electricity is much more expensive than natural gas on a per-kBTU basis.
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107-37 166 Street Energy Audit Report

Energy Conservation Measures

The Energy Conservation Measures identified in this section include four groups based on
their calculated payback period. Cost savings are estimated based on the fuel type and rate
used for the past year. Interactivity is not completely captured across all measures however
it is incorporated where possible. An overall consolidated package of measures should be
discussed prior to implementing.

Some of the following measures include an estimated incentive from the Con Edison
Commercial and Industrial (C&I) Program. These incentives will be updated based on the
actual scope of work pursued and are only available to Con Ed electric and gas customers
that contribute to the Systems Benefit Charge. Once the scope of work has been reviewed by
the building GES is available to discuss the next steps in applying to the Con Edison C&I
Program. The program is scheduled to expire on December 31, 2015 or when funds are
depleted. The sooner a building applies the more likely funds will be

e Less than 1 year payback period - These are low cost/no cost measures that should
be implemented as soon as possible to maximize the savings opportunity.

ECM-1 Energy STAR Clothes Washer

ECM-2 Adjust Corridor Unit Supply Cooling Set Point
ECM-3 Low-flow Fixtures (Energy and Water Savings)
ECM-4 Install Weatherstripping on all Exterior Doors
ECM-5 Optimize Heating and DHW System

e Less than 5 year payback period - These measures require minimal capital cost
compared to the savings and GES recommends these be implemented.

ECM-6 Lighting Upgrades

ECM-7 Install VFDs on Heating Distribution Pumps and Optimize Warm
Weather Shut Down

ECM-8 Cold Water Booster Pumps
ECM-9 Reduce Fan Operating Hours

e Less than 12 year payback period - These measures are still cost effective but take
longer to pay for themselves entirely.

ECM-10 Trash Chute Fan Addition

e (Greater than 12 year payback period - These measures are less cost effective and
should be undertaken at the end of the respective equipment’s useful life.

ECM-11 Appliance Replacement
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107-37 166 Street Energy Audit Report

Less than 1 year payback period (Low Cost/ No Cost):

ECM 1. ENERGY STAR® Clothes Washers in Common Areas (Energy and Water
Savings)

Existing conditions

There is a communal laundry room in the basement that contains 7 gas powered driers and 4
conventional top loading washing machines and 4 conventional front loading washing
machines.

Proposed efficiency measure

Request the laundry vendor to replace non-Energy Star clothes washers with Energy Star
rated equipment. Clothes washer calculations and assumptions are consistent with the
Energy Star Appliance Savings Calculator. Due to the larger tub volume accommodation,
fewer washes need to be cycled to clean the same load as a regular washer. Top-load washers
use a flip wash system and high-pressure spraying rinse cycle to clean clothes without filling
up the entire tub with water. The washers also have a sensor that tracks both the level and
the temperature of the entering water.

Summary of savings

Energy savings were calculated based on reduced electricity and natural gas consumption.
There is no cost associated with this measure as the laundry equipment is already leased
from the vendor.

Annual Fuel Savings (MMBtu) 19
Annual Electricity Savings (kWh) 464
Annual Cost Savings $256
Cost of Upgrade $0
Simple Payback (years) 0.0
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ECM 2. Adjust Corridor Supply Unit Cooling Set Point

Existing conditions

Building staff stated that the cooling set point of the corridor supply unit is 68°F.

Proposed efficiency measure

Adjust the cooling set point to 72°F to reduce unnecessary energy consumption for space
cooling. The target space temperature is within the range that is acceptable to 80 percent of
the building occupants per ANSI/ASHRAE Standard 55-2004, Thermal Environmental
Conditions for Human Occupancy

Summary of savings

Energy savings were calculated based on reduced electricity. There is no cost associated with
this measure.

Annual Fuel Savings (MMBtu) 0
Annual Electricity Savings (kWh) 15,462
Annual Cost Savings $2,800
Cost of Upgrade $0
Simple Payback (years) 0.0
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ECM 3. Low-flow Fixtures (Water and Energy Savings
Existing conditions

A larger sample of apartments was not accessible during the site visit, however, one
apartment fixture flow rate was measure to be 4 gpm in the bathroom. Therefore, the
existing water consumption is based on local plumbing code requirements, which results in
excessive water consumption.

Proposed efficiency measure

Install low-flow aerators to reduce the domestic hot water load and water consumption
overall. Modern low-flow devices are superior to their early predecessors and provide
adequate pressure and significant savings. It is assumed that the installation of this measures
will be completed by building staff which is factored into cost calculations.

Summary of savings

Energy savings were calculated based on reduced DHW heating demand and reduced water

consumption.
Figure 26: Low Flow Aerator
Annual Fuel Savings (MMBtu) 38
Annual Water Savings (gallons) 260,975
Annual Cost Savings $3,572
Cost of Upgrade $770
Simple Payback (years) 0.2
IR QUADLOGIC CONTROLS CORPORATION ‘ 30)%5 . 30

v ) | N el ] i
08, - . )] . . . . AL CEE
el Jy :’ 33-00 Northern Blvd. Long Island City, NY 11101 T212.930.9300 F212.930.9394 b\,( (’H PHCC
|§]l [IEBCGMH;\”_-‘ 3 . \
" FM 551194 www.quadlogic.com



107-37 166 Street Energy Audit Report

ECM 4. Install Weatherstripping on all Exterior Doors

Existing conditions

Exterior doors were found with damaged or missing weatherstripping which allow
unwanted infiltration in the building and increases the heating load.

Proposed efficiency measure

Weatherstrip around the full perimeter of all exterior doors using a product with a rigid
carrier, or fastener, for durability as opposed to a rolled peel and stick product which tends
to fail soon after installation. The carriers come in wood, plastic and steel for different
aesthetics and levels of durability.

Examples of exterior door weatherstripping:

Door Header Door Jambs
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107-37 166 Street Energy Audit Report

The weatherstripped dooors will increase tenant comfort by reducing infiltration of outdoor
air into the building and noticeable changes in the indoor temperature, lower heating costs,
and improve indoor air quality

Summary of savings

Savings were calculated based on reduced heat loss.

Annual Fuel Savings (MMBtu) 29
Annual Electricity Savings (kWh) 0
Annual Cost Savings $261
Cost of Upgrade $200
Simple Payback (years) 0.8
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ECM 5. Optimize Heating and DHW System

Existing conditions

The boilers are controlled by two aquastat maintaining the boiler water temperature at
250°F and the supply water at 180°F for the operating boiler and 164°F for the standby
boiler. The system is set to provide the same average supply temperature to the building.
Boiler combustion efficiency was tested and found to be 78.3%

Proposed efficiency measure

Combustion Efficiency - Tune boiler air and fuel mixture to optimize efficiency while
maintaining safe emission levels. The building has a maintenance service contract with a
mechanical contractor so this is deemed to be a no cost measure.

Outdoor Air Temp Reset - Automatically lower the boiler supply temperature in response to
rising outdoor temperatures or low return water temps. Allowing the boiler to operate at
lower firing rates increases the efficiency. Recommended settings are shown in the table
below:

Table 6: Recommended Setting for the Heating Hot Water Temperature Based on Outdoor

Temperature

Outdoor Air Temperature | Hot Water Supply Temperature Setting

0°F 180°F

4.3 °F 175.7 °F

8.6 °F 171.4°F

12.9°F 167.1°F

17.1°F 162.9F

21.4°F 158.6 °F

25.7°F 154.3F

30°F 150°F

34.3°F 145.7 °F

38.6°F 141.4°F

42.9°F 137.1°F

47.1°F 132.9°F

51.4°F 128.6 °F

55.7°F 124.3°F

60 °F 120°F
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107-37 166 Street Energy Audit Report

Night setback - Lower the high temperature hot water loop supply temp during the night.
This can be overridden on nights with special events.

Summary of savings

Energy savings were calculated based on reduced heating demand.

Annual Fuel Savings (MMBtu) 461
Annual Electricity Savings (kWh) 0
Annual Cost Savings $4,129
Cost of Upgrade $3,600
Simple Payback (years) 0.9

*This measure is eligible for a potential incentive of $1,800 through the Con Edison
Commercial and Industrial Program if the building has a firm gas agreement.
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Less than 5 vear payback period:
ECM 6. Lighting Upgrades

Existing conditions

The building common area lighting consists mostly of T8 fluorescent and compact
fluorescent fixtures. Some fixtures are controlled with on/off switches, though most of the
common area lighting remains on 24 hours per day.

Proposed efficiency measure

All T8 lighting should be replaced with higher efficiency LED fixtures and bulbs. Storage and
other infrequently used rooms should be equipped with add-on wall or ceiling mounted
occupancy sensors. In rooms where view of the occupant may be obstructed, an ultrasonic
type of sensor should be used instead of infrared. Corridor and stairwell lighting should be
replaced with bi-level lighting in order to maximize energy savings while still meeting the
minimum lighting requires for egress pathways. GES recommends using the dimming bi-
level type as opposed to every other fixture or one bulb on one bulb off. This will prolong the
life of the bulb and cause both to fail at the same time as opposed to switching out each bulb
individually. Wherever occupancy sensors are installed, follow all manufacturer’s
instructions including the placement of ensures to ensure proper operation.

Operations and maintenance (O&M) costs are based on the number of fixtures, operating
hours, and useful life of the fixtures. The proposed measure will result in increased 0&M
costs due to the higher costs of the LED fixtures. However, the overall savings provided by
the measure will still be positive.

Summary of savings

Energy savings were calculated based on reduced electricity usage by lighting fixtures.

Annual Fuel Savings (MMBtu) -118
Annual Electricity Savings (kWh) 51,811
O&M Savings -$2,833
Annual Cost Savings $9,383
Cost of Upgrade $11,859
Simple Payback (years) 1.2

*This measure is eligible for a potential incentive of $5,795 through the Con Edison
Commercial and Industrial Program if the building has a firm gas agreement.
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ECM 7. Install VFD Controls on High Temperature Hot Water Distribution Pumps and
Optimize Mild Weather Shut Down of the Pumps

Existing conditions

The heating hot water loop distribution pumps are set to operate continuously and therefore
not at optimal efficiency without manual adjustments.

Proposed efficiency measure

Modulate pump speed based on return water temperature or differential pressure. If return
water temperature approaches supply water temperature there is little heat loss occurring in
the system (low demand) so the pumps can be slowed to reduce energy consumption.
Alternately, if the heating devices are equipped with two-way control valves, differential
pressure in the loop will increase as valves close down during low demand periods signaling
the pump speed to be reduced. Set the VFDs to automatically enable or disable the high temp
heating loop based on outdoor air temp.

Summary of savings

Energy savings were calculated based on reduced pump operation and reduced heat loss.

Annual Fuel Savings (MMBtu) 0
Annual Electricity Savings (kWh) 31,956
Annual Cost Savings $5,787
Cost of Upgrade $11,002
Simple Payback (years) 1.9
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ECM 8. Cold Water Booster Pumps

Existing conditions

There are two 10 HP cold water booster pumps and they are set to run continuously.
Proposed efficiency measure

Install variable frequency drive controls on the cold water booster pumps to modulate pump
speed based on system pressure set point. The controls will maintain the set pressure
through the fluctuating demand levels.

Summary of savings

Savings are based on reduced pump operation

Annual Fuel Savings (MMBtu) 0

Annual Electricity Savings (kWh) 16,337

Annual Cost Savings $2,959

Cost of Upgrade $6,464

Simple Payback (years) 2.2
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ECM 9. Reduce Exhaust Fan Operating Hours

Existing conditions

The building is mechanically ventilated via rooftop exhaust fans serving kitchens and
bathrooms not equipped with windows. The fans are set to operate continuously. The
average fan flow rate for this measure was conservatively estimated to be 250 CFM.

Proposed efficiency measure

GES recommends reducing the operating hours by installing a timer to shut off the fans from
2:00 am to 6:00 am.

Summary of savings

Energy savings were calculated based on reduced heat loss and reduced electricity
consumption.

Annual Fuel Savings (MMBtu) 61
Annual Electricity Savings (kWh) 227
Annual Cost Savings $588
Cost of Upgrade $2,000
Simple Payback (years) 3.4
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Less than 12 year payback period:
ECM 10.Install Exhaust Fan (Air Flow Regulator) on Trash Chute Vent

Existing conditions

The existing trash chute has an open vent at the rooftop and is a source of uncontrolled air
flow in the building resulting in increased stack effect and infiltration.

Proposed efficiency measure

Install an exhaust fan at the top of the trash chute shaft to provide adequate ventilation at
each floor while limiting the maximum flow out of the building. GES estimated the fan will be
sized at 40 CFM /floor.

Summary of savings

Energy savings were calculated based on reduced heating demand.

Annual Fuel Savings (MMBtu) 74
Annual Electricity Savings (kWh) -540
Annual Cost Savings $569
Cost of Upgrade $3,000
Simple Payback (years) 5.3
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End of Useful Life Improvements (Greater than 12 year payback
period):

ECM 11.In-Unit Appliance Replacement

Existing conditions

The apartments are equipped with conventional Frigidaire refrigerators.

Proposed efficiency measure

At the end of their useful lives, replace the refrigerators with ENERGY STAR rated equipment.
Refrigerator calculations and assumptions are consistent with the Energy Star Appliance
Savings Calculator.

Summary of Savings
Savings were calculated based on reduced electricity consumption.
Annual Fuel Savings (MMBtu) 0
Annual Electricity Savings (kWh) 29,441
Annual Cost Savings $5,332
Cost of Upgrade $65,400
Simple Payback (years) 12.3
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Best Practice Recommendations

BP-1: Install High Efficiency Motors

When replacing pumps, install premium efficiency motors. The National Electrical
Manufacturers Association (NEMA) implemented a set of guidelines and standards for a
motor to be considered a premium efficiency motor. A motor must meet or exceed these
regulations and it applies to all systems, including imports to the United States or
subcomponents to a piece of equipment. A result of using a high efficiency NEMA premium
motor is a reduction in energy consumption, thereby lowering running cost. The NEMA
brand also ensures that the motor complies with the appropriate electrical codes and safety
standards.

Figure 27: Install NEMA Premium Efficient Motors
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Recommended Next Steps

QuadLogic and GES recommend that Greater Allen Cathedral Senior Residence and its
tenants implement the energy conservation measures described above.

Electricity and natural gas are master-metered, therefore the savings will accrue to the
building. Implementation of the energy conservation measures outlined will increase overall
building performance and reduce energy consumption. Incentive programs from the local
utility are available for eligible energy efficiency projects. An overall consolidated package of
measures should be discussed prior to implementing.
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Audit Team
Cary Jean-Louis, CEM
Dylan Oakley, BPI MFBA

Test Equipment Used

Testo 417 Airflow Meter

Bacharach Intech Combustion Analyzer

Energy Conservatory Digital Monometer DG-700
IRT206 Infrared Thermometer

Testo 605-H2 Thermometer/Relative Humidity Meter
Extech Light Meter 401027

Disclaimer

The savings presented in this energy efficiency report are based on current and recent
historical fuel pricing. Energy Efficiency Measure costs are budget estimates subject to
change from unforeseen circumstances.
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Appendix A - ECM Calculations
ECM-1ENERGY STAR® Clothes Washers (Energy Savings)

ENERGY STAR® Clothes Washers (Energy Savings)

Energy Savings = Annual Hot Water Reduction * Density of Water * DT / Boiler Efficiency

Number of Clothes Washers to Upgrade _

Existing Daily Hot Water Usage / Clothes Washer 17 gallons
Proposed Daily Hot Water Usage / Clothes Washer 8 galllons
Density of Water 8.34 1b/gal
Entering Water Temperature 55 degF
Proposed Exiting Water Temperature* 125 degF
DHW Energy Savings 19,177,830 Btu
Dollar Savings $172

* Savings is based on proposed exiting water
temperature in order to capture some interactivity
between water measures. It also helps to keep our
savings estimates more conservative.

Conventional Annual Electricity Usage / Clothes

Washer 196 kWh
ENERGY STAR® Annual Electricity Usage / Clothes

Washer 138 kWh
Electricity Savings 464 kWh
Dollar Savings $84
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ECM-2 Adjust Corridor Supply Unit Cooling Set Point

Adjust the Corridor Supply Unit Temperature Set Point
Savings = Heating Cost * (1 - Proposed Temperature/ Existing Temperature)

Existing Temperature Set Point
Proposed Temperature Set Point
Average Outdoor Temperature
Average Energy Cost of Electricity/kWH
Average Heating System Efficiency

deg F
deg F
deg F

Existing Yearly Heating Energy Consumption Btu
Proposed Yearly Heating Energy Consumption Btu
Energy Savings 15462 kWh
Dollars Savings $ 2,800 Dollars
Total Upgrade Cost $0
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ECM-3Low-flow Fixtures (Water and Energy Savings)

Low-flow Fixtures (Energy and Water Savings)
Energy Savings = Annual Hot Water Reduction * Density of Water * DT / Boiler Efficiency

* Savings is based on proposed exiting water

Total Number of Apartments

Number of Kitchens

Number of Bathrooms

Existing Daily Hot Water Usage / Apartment gallons
Existing Kitchen Faucet Flow Rate gpm
Existing Bathroom Faucet Flow Rate gpm
Existing Showerhead Flow Rate gpm
Proposed Kitchen Faucet Flow Rate gpm
Proposed Bathroom Faucet Flow Rate gpm
Proposed Showerhead Flow Rate gpm
Proposed Daily Hot Water Usage / Apartment gallons
Density of Water 8.34 1b/gal
Entering Water Temperature 55 degF
Proposed Exiting Water Temperature* _ degF
Energy Savings _ Btu
Dollar Savings

temperature in order to capture some interactivity
between water measures. It also helps to keep our
savings estimates more conservative.

Water Savings = Existing Water Usage - Proposed Water Usage

Number of Occupants

Estimated Existing Annual Water Usage
Estimated Proposed Annual Water Usage

Water Savings
Dollar Savings

Existing Kitchen Faucet Flow Rate gpm
Existing Bathroom Faucet Flow Rate gpm
Existing Showerhead Flow Rate gpm
Existing Toilet Flush Rate gpf

Proposed Kitchen Faucet Flow Rate gpm
Proposed Bathroom Faucet Flow Rate gpm
Proposed Showerhead Flow Rate gpm
Proposed Toilet Flush Rate gpf

gallons
gallons
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107-37 166 Street Energy Audit Report

Low Flow Fixture Costs

Niagara 1.5 GPM Aerator
Quantity

Price per unit
Improvement Cost

Whedon 1 GPM Swivel Aerator
Quantity

Price per unit
Improvement Cost

Total Improvement Cost

QUADLOGIC CONTROLS CORPORATION / 30 47
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ECM-4Low-flow Fixtures (Water and Energy Savings)

Install Weatherstripping on all Exterior Doors

Existing CFM = Orifice Area * Cd * SQRT(2 * Stack Pressure / Air

Density)

Number of doors

Thickness of Gap

Orifice Area SF
Number of Floors

Average Outdoor Temperature 45 degF
Average Indoor Temperature 77

Cd (Coefficient of Discharge) 0.65

Air Density 1.1277 kg/m?3
Existing Infiltration 829 CFM

Energy Savings = (1.08 * CFM Reduction * HDD * 24) / Boiler

Weather-stripping Cost

Materials and Supply/door $50
Improvement Cost $200

Efficiency
Heating Energy Savings 29,182,092 Btu
Dollar Savings $261

Quantity I units

""vj\ QUADLOGIC CONTROLS CORPORATION
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ECM-50ptimize Heating and DHW System

Optimize Heating & DHW System

Optimize Boiler Outdoor Reset

Engage Night Setback for Heating

Combined Heating and DHW Boiler - Combustion Efficiency
Tuning

Total percentage savings
Annual Heating Cost

Dollar Savings
Energy Savings Btus
Material Cost
Outside Labor Cost
GES Verification Cost
Total

Combined Heating and DHW Boiler - Combustion Efficiency Tuning
Energy Savings = Annual Heating and DHW Costs * (1 - Existing Efficiency / Proposed Efficiency)

Cost Includes
Annual Cost

Existing Average Efficiency (Note use averages from low and
high fire tests)
Post Tuning Average Efficiency

Energy Savings Btu

Dollar Savings

QUADLOGIC CONTROLS CORPORATION . 30 49
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ECM-6Lighting Upgrades

QUADLOGIC CONTROLS CORPORATION

33-00 Northern Blvd. Long Island City, NY 11101 T 212.930.9300 F212.930.9394
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ECM-7Install VFDs on Heating Distribution Pumps and Optimize WWSD

Install VFDs on Heating Distribution Pumps and Optimize WWSD

Quantity
Individual Pump HP

Quantity

Individual Pump HP

Existing Total Operating Pump HP
Estimated BHP

Existing Operating Hours
Estimated Existing Consumption

Proposed Total Operating Pump HP
Estimated BHP %

BHP

Warm Weather Shut Down Threshold
VFD 100% Threshold

Estimated Proposed Consumption

Total Electric Savings
Total Dollars Savings

VFD Size to Install
Quantity To Upgrade
Material Cost

Labor Costs
Implementation Cost

VFD Size to Install
Quantity To Upgrade
Material Cost

Labor Costs
Implementation Cost

Total Material Costs
Total Labor Costs
Total Implementation Cost

Electric Savings = BHP * Reduced operating hours

kWh

F
F

IRGeEsN Kwh

kWh
Dollars

" 551198
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ECM-8Cold Water Booster Pumps

Cold Water Booster Pump

Energy Savings = Electricity Usage * Operating Hours Reduction

Pump Power

bhp/hp Ratio*

Existing Operating Hours
Proposed Operating Hours

hp

hr
hr

Energy Savings 16,337 kWh
Dollars Savings $2,958.80

* Default bhp/hp ratio is assumed to be 75%, although it can be
changed if more specific information is known.

VFD Size to Install 10 HP
Quantity To Upgrade 2
Material Cost $ 2,118
Labor Costs $ 1,114
Total Cost $ 6,463.80
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ECM-9Reduce Fan Operating Hours

Reduce Fan Operating Hours
Energy Savings = (1.08 * CFM Reduction * HDD * 24) / Boiler Efficiency

CFM
CFM

Existing CFM

Proposed CFM

Existing Operating Hours per Day
Proposed Operating Hours per
Day

Heating Energy Savings Btu
Dollar Savings

Savings = Existing Hours *
Existing BHP *.746 / Existing
Efficiency - Proposed Hours *
Proposed BHP *.746 / Proposed
Efficiency

hp
hp

Existing Fan Power
Proposed Fan Power
Existing bhp/hp Ratio*
Proposed bhp/hp Ratio*
Existing Efficiency
Proposed Efficiency
Existing Operating Hours
Proposed Operating Hours

hr
hr

Energy Savings kWh

Dollars Savings

Dollars Savings

Cost of Controller
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ECM-10 Trash Chute Fan Addition

Trash Chute Fan Addition

Existing CFM = Orifice Area * Cd * SQRT(2 * Stack Pressure / Air Density)

Number of Floors —

Average Temperature Difference 45 degF
Cd (Coefficient of Discharge) 0.65
Air Density 1.1277 kg/m3

Orifice Area sq. in.

CFM
CFM

Energy Savings = (1.08 * CFM Reduction * HDD * 24) / Boiler Efficiency

Existing CFM at 24 Hours
Proposed Exhaust Rate per Floor
Total Proposed CFM at 24 Hours

Heating Energy Savings

Btu
Dollar Savings

Fan Electricity Added = Fan Wattage * Operating Hours
Operating Hours per Day

Electricity Use Added
Additional Dollars Spent

Shaft Sealing Cost
Fan Installation Cost
Total Cost

I
Net Savings - 8569
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107-37 166 Street Energy Audit Report

ECM-11 Install Weatherstripping on all Exterior Doors

Install Weatherstripping on all Exterior Doors

Existing CFM = Orifice Area * Cd * SQRT(2 * Stack Pressure / Air
Density)

Number of doors
Thickness of Gap
Orifice Area
Number of Floors

SF

Average Outdoor Temperature deg F
Average Indoor Temperature

Cd (Coefficient of Discharge) 0.65

Air Density 1.1277 kg/ms3

CFM

Existing Infiltration

Energy Savings = (1.08 * CFM Reduction * HDD * 24) / Boiler Efficiency
Heating Energy Savings Btu
Dollar Savings

Weather-stripping Cost
Quantity

A units
Materials and Supply/door
Improvement Cost . s00
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ECM-12 Install Weatherstripping on all Exterior Doors

Appliance Replacement

Energy Savings = Percentage Reduction * Annual Heating Costs

Unit Volume cu. Ft
Unit energy consumption kWh/day
ENERGY STAR unit energy consumption kWh/day
Number of units

Energy Savings 29441 kWh
Dollar Savings $5,332

Cost per unit $600.00

Installed Cost $65,400
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107-37 166 Street Energy Audit Report

Appendix B - Master List of ECM

Evaluation

Measure Measure # Reason for Not Evaluating
Status
. . . . - Evaluated
Air Sealing (including weather stripping) Recommended 4
Insulation - Roof Deck or Attic Not Evaluated N/A Roof is insulated
Windows - High Efficiency Windows and/or
Storm Windows (when single-pane windows Not Evaluated N/A Windows are double-pane
are present)
Electric to Gas Conversion - Heating System Not Evaluated N/A Source of fuel for heating system is
natural gas
Electric to Gas Conversion - DHW System Not Evaluated N/A Source of fuel for DHW system is
natural gas
Boiler - Replace Steam with Hydronic Not Evaluated N/A Heating system is hydronic
Boiler - Install High Efﬁaency Boilers Not Evaluated N/A Boilers are not near t.he end of their
(Energy Star where available) service life
Boiler i Separate DHW Direct-fired Boiler Not Evaluated N/A Heating system is hydronic
(condensing if gas)
Furnace - Install ngh. Efficiency Not Evaluated N/A The base. building system does not
(Energy Star where available) include a furnace
Controls - Outdoor Reset Controls for Boilers Evaluated and 5
Recommended
Controls - Roof Fan Timers (new timers only; | Evaluated and 9
per code requirements) Recommended
Tenant spaces are equipped with
Controls - Thermostatic Radiator Valves Not Evaluated N/A thermostats to control the terminal
units
Distribution - Insulate All Hot Surfaces Not Evaluated N/A There were no uninsulated surfaces
(condensate tank, steam & HW piping) in the building
Common Area - LED Exit Signs Not Evaluated N/A Emergency exit signs are LED
Common Area - ENERGY STAR CFL Existing fixtures are linear
Hardwired or Linear Fluorescent Fixtures Not Evaluated N/A ﬂuo%escent and CFL
(including fixtures operating for 24 hours/day)
. N Evaluated and
Common Area - Bi-level Lighting Recommended 6
Common Area - Occupancy Sensors for Evaluated and 6
Select Areas (i.e., laundry room) Recommended
Common Area Lighting - Exterior Lighting, Evalu;toe;d and N/A Existing exterior lighting fixtures
incl. controls are controlled with timers
Recommended
Electric to Gas Conversion - Dryers Not Evaluated N/A Laundry dryersgzze using natural
ENERGY STAR Clothes Washers
. Evaluated 1
(Commercial)
ENERGY STAR Refrigerators (Common Area) | Not Evaluated N/A No common area refrigerators
ENERGY STAR Refrigerators BB 11

Recommended

www.quadlogic.com
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ENERGY STAR Dishwashers Not Evaluated N/A There are no in-unit dishwashers

ENERGY STAR CFL Hardwired or Linear CFL fixtures are installed in the
: Not Evaluated N/A
Fluorescent Fixtures apartments

ENERGY STAR Room and Thru-the-Wall Air

Conditioners Not Evaluated N/A

Motors - Variable Speed Drives (on variable Evaluated and

flow motors over 1 HP and run more than 7,8
Recommended
4 h/day)
Motors - Install High Efficiency Motors Recommended as best practice at
(if over 1 HP and run more than 4 h/day) RGE Bl N/A the end of their useful life
DHW - Low-flow Showerheads and Sink Evaluated and 3
Aerators Recommended
QUADLOGIC CONTROLS CORPORATION 3 01 sisiof 58
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