
Sterling Engineering Co., Inc. 

May 4, 2010 

 

Mr. Dean Charter 
Town of Acton 
472 Main Street 
Acton, MA 01720 

 

Re: Acton Memorial Library Energy Reduction Study 

 

Dear Mr. Charter: 

Based on our analysis of the energy used and our consideration of several energy reduction concepts, it is feasible to 
reduce the electrical energy use at the library by 13.7% and simultaneously reduce the natural gas consumption by 
approximately 24%. Refer to appendix 1, table 1 for a monthly estimate of the electrical energy currently used and 
appendix 1, graph 1 for a pie chart of the existing annual electrical use by category. Refer to appendix 1, table 2 for 
the predicted electrical energy use if all proposed energy reduction options outlined in this report are implemented. 

 
FINDINGS AND RECOMMENDATIONS 
PRIMARY INDOOR LIGHTING 

The primary indoor lighting (excluding miscellaneous lighting off sub-panels) accounts for 18.4% of the annual 
electrical energy use.  We recommend implementing the following energy reduction work: 

1. Re-lamp all 4 foot, 2 lamp 32 watt T8 fixtures with 25 watt T8 lamps for a 22% reduction in energy with a 14% 
reduction in light output. (Potential rebate available) 

2. Provide occupancy sensors for lighting in bathrooms and other enclosed rooms that have intermittent use. 

3. Provide daylight sensing controls in the children’s section of the library next to the windows (expect to 
override lighting approximately 490 hours per year). 

4. Retrofit the metal halide fixtures with 150 watt pulse start lamps and electronic ballasts 

This work will reduce electrical consumption by more than 16,400 kW-hrs annually ($3200 minimum annual savings). 
The rough order of magnitude cost is $24,000 with a simple payback of 7.5 years. 

 

OUTDOOR LIGHTING 

The outdoor lighting accounts for 3.2% of the annual electrical energy use.  We recommend implementing the 
following energy reduction work: 

1. Install a new timeclock control in series with the existing photocell control or alternatively retrofit the 
appropriate controller into the existing Douglas lighting control panel to shut down 3 of the 4 major parking lot 
lighting circuits from 12:00 AM – 4:00 AM. Leave one circuit on for security purposes. 
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This work will reduce electrical consumption by more than 4,500 kW-hrs annually ($880 minimum annual savings). 
The rough order of magnitude cost is $2200 with a simple payback of 2.5 years. 

 

BOILER 

The boiler accounts for 0.8% of the annual electrical energy use.  We have no recommendation to reduce electrical 
energy use associated with the boiler. 

 

HEATING PUMPS 

The heating pumps (5 hp motor B&G 1510 model 2.5BB, redundant) have considerable hydraulic power for a building 
the size of the library. The pumps account for 3.6% of the annual electrical energy use. We recommend implementing 
the following energy reduction work: 

1. Provide a new dual pump variable frequency drive with bypass controlled to maintain differential pump 
pressure. All two-way control valves should be in working order and any differential bypass valves should be 
eliminated or isolated. 

This work will reduce electrical consumption by more than 3,800 kW-hrs annually ($740 minimum annual savings). 
The rough order of magnitude cost is $3600 with a simple payback of 4.9 years. The ROM cost does not include any 
work necessary to correct deficiencies with the existing two-way control valves in the building. 

 

MISCELLANEOUS ELECTRIC HEATING 

Several electric space heaters were identified during our survey. The heaters increase electric use in a building 
primarily heated through a gas fired boiler, but the heaters are currently necessary because there is insufficient heat 
in some spaces. The space heaters also increase risk of fire, and we suspect that they may be serving as primary 
heating in some spaces. The heaters account for 2.1% (estimate, may be higher) of the annual electrical energy use.  
We recommend implementing the following energy reduction work: 

1. Supplement all under-heated spaces with hot water baseboard including new thermostats and a dedicated 
control valve for each space. 

This work will reduce electrical consumption by more than 9,300 kW-hrs annually, but will increase natural gas usage 
by 320 therms ($1300 minimum annual savings including penalty for additional fuel). The rough order of magnitude 
cost is $12,000 with a simple payback of 9.2 years. 

 

SUPPLY FANS 

There are four primary supply fans associated with the four rooftop packaged air handling units. The packaged air 
handling units serve a distribution system with variable air volume (VAV) boxes and currently utilize either inlet vanes 
or bypass control dampers to modulate flow to the distribution system. The packaged air handling equipment includes 
Dx cooling – minimum flow must be maintained during cooling operations to prevent freeze-up of the cooling coil. The 
fans account for 14% of the annual electrical energy use. We recommend implementing the following energy 
reduction work: 

1. Provide four (4) new variable frequency drives (VFDs) with bypass - three (3) 7.5 hp and one (1) 5 hp drives 
controlled from supply air duct static pressure with an optional discharge coil minimum temperature sensor 
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override. All inlet vanes should be removed and all bypass ducts must be cut and capped or otherwise 
disabled. 

This work will reduce electrical consumption by more than 15,200 kW-hrs annually ($2950 minimum annual savings). 
The rough order of magnitude cost is $15,600 with a simple payback of 5.3 years. 

 

EXHAUST FANS 

There are three primary exhaust fans that serve bathroom and utility spaces. The exhaust runs continuously during 
occupied times and all the air that is exhausted is offset by air either entering through the air handling equipment, 
doors, windows, or cracks in the envelope of the structure (make-up air). The heating and cooling associated with the 
make-up air is substantial. Energy recovery equipment recommended below will actually increase the electrical 
energy compared to the existing exhaust fans, but that energy will be offset by reduced compressor energy (air 
conditioning) and reduced fuel use. The fans account for 0.9% of the annual electrical energy use.  We recommend 
implementing the following energy reduction work: 

1. Replace the existing three (3) exhaust fans with a single 1675 CFM energy recovery system (static core or 
similar technology) and connect the pre-conditioned make-up air to the return duct of each of the four air 
handling units. Set the minimum outdoor air damper position to closed and modulate only during economizer 
functions (minimum code required ventilation for 84 pp – 110 pp will be provided by the energy recovery unit). 
During economizer function, the energy recovery ventilator could be controlled as exhaust only mode (for 
optimal energy reduction). Refer to appendix 2 for an example of the proposed energy recovery system. 

This work will increase electrical consumption by 2469 kW-hrs annually including the benefit of reduced compressor 
use, but it will also reduce natural gas usage by more than 1750 therms annually ($2200 minimum annual savings). 
The rough order of magnitude cost is $17,000 with a simple payback of 7.7 years. 

 

AC COMPRESSORS 

The four (4) rooftop unit’s AC compressors account for 7% of the annual electrical energy use. We have no 
recommendation to reduce electrical energy use associated with the compressors except for the installation of the 
energy recovery equipment identified in the exhaust fan section above (energy reduction is accounted for under the 
exhaust fan section). 

 

LIBRARY PC’S 

There are 47 personal computers (PCs) that were found during our survey, of which 43 were either being used or 
were idling at reduced power consumption. The PC’s account for 6.4% of the annual electrical energy use. We 
recommend implementing the following energy reduction work: 

1. Replace older CRT-type screens with low power consumption flat screens with automatic power save 
features. Adjust the power settings on all computers to enter power save mode after 15 minutes and to shut 
down after 1 hour of no use. 

This work will reduce electrical consumption by more than 8600 kW-hrs annually ($1650 minimum annual savings). 
The rough order of magnitude cost is $3,000 (assumed $300 per CRT for 10 CRTs) with a simple payback of 1.8 
years. 



Sterling Engineering Co., Inc. 
Town of Acton – Library Energy Audit 
May 4, 2010 
10041 –Page 4 

DATA CENTER 

The data center equipment accounts for 18.8% of the annual electrical energy use. If you consider the required 
cooling and air handling associated with the data center, the total data center with associated HVAC 
equipment accounts for 25.7% of the annual electrical energy use. If you further consider the PC electrical 
load as well, the total computer and data equipment accounts for 32.1% of the annual electrical energy use. 
We have no recommendation to reduce electrical energy use associated with the data center except for free cooling 
and seasonal re-use of data center heat as described below. 

 

DATA CENTER AC COMPRESSOR 

The data center AC compressor (air cooled condensing unit) use can be reduced with a fan transfer system to 
remove heat generated from the data center and use it when appropriate for space heating. The data center 
compressors account for 4.7% of the annual electrical energy use. We recommend implementing the following energy 
reduction work: 

1. Add a 4000 CFM transfer fan to exhaust heat from the data center into the library (ideally into the return air 
duct) and a second 4000 CFM transfer fan to supply air from adjacent areas on the floor above when the 
outdoor air temperature is less than 55 degrees F. Always keep the data center air handling unit and air 
cooled condensing unit enabled as a secondary method of cooling. This concept will require setting the first 
stage cooling (transfer fans) to start at a space temperature of 68 degrees F and the second stage 
(AHU/ACCU) to start at a space temperature of 78 degrees F on the cold side of the equipment. The higher 
space setpoint should be verified with your IT department. 

This work will reduce electrical consumption by more than 12,200 kW-hrs annually (including the AHU supply fan 
cycling off) and will reduce fuel consumption by not less than 1900 therms ($5300 minimum annual savings). The 
rough order of magnitude cost is $12,500 with a simple payback of 2.4 years. 

 

DATA CENTER AHU 

The data center AHU accounts for 2.2% of the annual electrical energy use.  We have no recommendation to reduce 
electrical energy use associated with the air handling unit except for the transfer fan system described above. 

 

DOMESTIC HOT WATER HEATER 

The domestic hot water heater accounts for 1% of the annual electrical energy use.  We recommend implementing 
the following energy reduction work: 

1. Install a multi-channel digital electronic timeclock for the domestic water heater and associated hot water 
recirculating pump. Disable the water heater during unoccupied times and restart 20 minutes before 
occupancy. Cycle the pump during occupied times only to run for 5 minutes and stop for 10 minutes. Refer to 
appendix 2 for an example of the proposed timeclock. 

This work will reduce electrical consumption by more than 4,100 kW-hrs annually including recirculation pump energy 
reduction ($800 minimum annual savings). The rough order of magnitude cost is $700 with a simple payback of 0.9 
years. 
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DOMESTIC HOT WATER RECIRCULATION PUMP 

The domestic hot water recirculation pump accounts for 1.4% of the annual electrical energy use.  We have no 
recommendation to reduce electrical energy use associated with the air handling unit except for the digital electronic 
timeclock described above. 

 

OTHER SYSTEMS 

Other systems accounts for 15.5% of the annual electrical energy use.  We recommend implementing the following 
energy reduction work (not included in the overall energy reduction numbers as work includes replacement upon 
failure, or repair or maintenance of existing systems): 

1. Replace the filters in the air handling units with not less than ASHRAE 30% DSE filters and clean the cooling 
coils in the four rooftop air handling units. This may reduce coil pressure drop by up to 0.1” w.g. and could 
save an additional $600 annually. 

2. Re-wire existing economizer controls as originally intended, add a return air enthalpy sensor to the existing 
controllers and re-initialize the economizer sequence. This may reduce compressor work and could save an 
additional $750 annually. 

3. Upon failure of any motor, replace with premium efficiency motors. The savings associated with the largest 
motors (7.5 Hp) is less than $150 annually and probably doesn’t justify proactive replacement. 

Note: We recommend that all ROM costs be replaced with actual construction estimates prior to assigning a contract 
to perform the actual work. All energy reduction estimates are calculated based on measured data and available 
information that was reviewed – the actual reduction in energy following implementation of recommendations may 
vary. It is the intent of this report to provide conservative estimates of energy savings, and we expect that generally 
the savings will be not less than that identified in this report.  



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

Appendix 1 
Electrical Usage/Reduction Tables 

Electrical Usage Graph 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
E1 Primary Indoor Lighting (kW-hrs) 8240 8308 8240 8240 8514 8240 8514 8514 8240 8514 8240 8514 100319

Avg lighting power (kW) 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7
Avg hours of operation (hrs/day) 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57
Percentage of total use 18.9% 16.5% 19.0% 19.0% 19.0% 18.1% 17.9% 17.6% 17.4% 19.0% 19.2% 19.3% 18.4%

E2 Primary Outdoor Lighting (kW-hrs) 1784 1674 1476 1292 1144 1046 1144 1271 1415 1652 1722 1907 17525
Avg lighting power (kW) 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1
Avg hours of operation (hrs/day) 14.5 13.5 12 10.5 9 8.5 9 10 11.5 13 14 15
Percentage of total use 4.1% 3.3% 3.4% 3.0% 2.6% 2.3% 2.4% 2.6% 3.0% 3.7% 4.0% 4.3% 3.2%

E3 Boiler Blower (kW-hrs) 579 584 579 515 264 0 0 0 79 354 579 599 4133
HDD65 1097 923 825 513 254 57 6 8 79 341 599 919
Avg blower power (kW) 1.4 1.4 1.4 1.4 1.4 0.0 0.0 0.0 1.4 1.4 1.4 1.4
Avg hours of operation (hrs/day) 14.0 14.0 14.0 12.5 6.2 1.4 0.1 0.2 1.9 8.3 14.0 14.0
Percentage of total use 1.3% 1.2% 1.3% 1.2% 0.6% 0.0% 0.0% 0.0% 0.2% 0.8% 1.4% 1.4% 0.8%

E4 Hot Water Pumps (kW-hrs) 2736 2759 2736 2437 1247 0 0 0 375 1674 2736 2827 19526
HDD65 1097 923 825 513 254 57 6 8 79 341 599 919
Avg pump power (kW) 3.8 3.8 3.8 3.8 3.8 0.0 0.0 0.0 3.8 3.8 3.8 3.8
Avg hours of operation (hrs/day) 24.0 24.0 24.0 21.4 10.6 2.4 0.3 0.3 3.3 14.2 24.0 24.0
Percentage of total use 6.3% 5.5% 6.3% 5.6% 2.8% 0.0% 0.0% 0.0% 0.8% 3.7% 6.4% 6.4% 3.6%

E5 Miscellaneous heating (kW-hrs) 1585 1598 1585 1411 722 157 17 23 217 969 1585 1638 11506
HDD65 1097 923 825 513 254 57 6 8 79 341 599 919
Avg power (kW) 5.52 5.52 5.52 5.52 5.52 5.52 5.52 5.52 5.52 5.52 5.52 5.52
Avg hours of operation (hrs/day) 9.57 9.57 9.57 8.52 4.22 0.95 0.10 0.13 1.31 5.66 9.57 9.57
Percentage of total use 3.6% 3.2% 3.7% 3.3% 1.6% 0.3% 0.0% 0.0% 0.5% 2.2% 3.7% 3.7% 2.1%

E6 Supply Air Fans (kW-hrs) 6271 6323 6271 6271 6480 6271 6480 6480 6271 6480 6271 6480 76343
Avg fan power (kW) 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2
Avg hours of operation (hrs/day) 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5
Percentage of total use 14.4% 12.6% 14.5% 14.4% 14.5% 13.8% 13.7% 13.4% 13.2% 14.5% 14.6% 14.7% 14.0%

E7 Exhaust Fans (kW-hrs) 422 426 422 422 436 422 436 436 422 436 422 436 5140
Avg exhaust power (kW) 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47
Avg hours of operation (hrs/day) 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57
Percentage of total use 1.0% 0.8% 1.0% 1.0% 1.0% 0.9% 0.9% 0.9% 0.9% 1.0% 1.0% 1.0% 0.9%

E8 AC Compressors (kW-hrs) 0 0 48 342 1635 7430 14669 10995 2949 294 14 0 38377
CDH74 0 0 7 50 239 1086 2144 1607 431 43 2 0
Load per CDH (ton-hrs) 0 0 47 338 1618 7351 14513 10878 2918 291 14 0
Percentage of total use 0.0% 0.0% 0.1% 0.8% 3.6% 16.3% 30.9% 22.7% 6.2% 0.7% 0.0% 0.0% 7.0%

E9 Library Computers (kW-hrs) 2863 2887 2863 2863 2959 2863 2959 2959 2863 2959 2863 2959 34862
Avg power (kW) 9.03 9.03 9.03 9.03 9.03 9.03 9.03 9.03 9.03 9.03 9.03 9.03
Avg hours of operation (hrs/day) 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57
Percentage of total use 6.6% 5.8% 6.6% 6.6% 6.6% 6.3% 6.2% 6.1% 6.0% 6.6% 6.7% 6.7% 6.4%

E10 Data Center (kW-hrs) 8424 8494 8424 8424 8705 8424 8705 8705 8424 8705 8424 8705 102562
Avg UPS power (kW) 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7
Avg hours of operation (hrs/day) 24 24 24 24 24 24 24 24 24 24 24 24
Percentage of total use 19.4% 16.9% 19.5% 19.4% 19.4% 18.5% 18.3% 17.9% 17.8% 19.4% 19.7% 19.7% 18.8%

E11 Data Center ACCU (kW-hrs) 2121 2138 2121 2121 2191 2121 2191 2191 2121 2191 2121 2191 25817
Avg ACCU power (kW) 6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64
Avg hours of operation (hrs/day) 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64
Percentage of total use 4.9% 4.3% 4.9% 4.9% 4.9% 4.7% 4.6% 4.5% 4.5% 4.9% 5.0% 5.0% 4.7%

E12 Data Center AHU (kW-hrs) 995 1003 995 995 1028 995 1028 1028 995 1028 995 1028 12113
Avg AHU power (kW) 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38

Acton Memorial Library Table 1: Existing Electrical Energy Use
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Acton Memorial Library Table 1: Existing Electrical Energy Use

Avg hours of operation (hrs/day) 24 24 24 24 24 24 24 24 24 24 24 24
Percentage of total use 2.3% 2.0% 2.3% 2.3% 2.3% 2.2% 2.2% 2.1% 2.1% 2.3% 2.3% 2.3% 2.2%

E13 Hot Water Heater (kW-hrs) 459 463 459 459 474 459 474 474 459 474 459 474 5588
Avg power (kW) 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375 0.6375
Avg hours of operation (hrs/day) 24 24 24 24 24 24 24 24 24 24 24 24
Percentage of total use 1.1% 0.9% 1.1% 1.1% 1.1% 1.0% 1.0% 1.0% 1.0% 1.1% 1.1% 1.1% 1.0%

E14 Hot Water Recirc Pump (kW-hrs) 612 617 612 612 632 612 632 632 612 632 612 632 7451
Avg power (kW) 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
Avg hours of operation (hrs/day) 12 12 12 12 12 12 12 12 12 12 12 12
Percentage of total use 1.4% 1.2% 1.4% 1.4% 1.4% 1.3% 1.3% 1.3% 1.3% 1.4% 1.4% 1.4% 1.4%

E15 Other (kW-hrs) 6406 12933 6458 7001 8401 6417 198 4787 12006 8453 5782 5690 84532
Percentage of total use 14.7% 25.8% 14.9% 16.1% 18.7% 14.1% 0.4% 9.9% 25.3% 18.9% 13.5% 12.9% 15.5%

Total (kW-hrs) 43496 50208 43288 43404 44832 45456 47448 48496 47448 44816 42824 44080 545796
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
R1 Primary Indoor Lighting (kW-hrs) 1349 1361 1349 1349 1394 1349 1394 1394 1349 1394 1349 1394 16429

Avg lighting reduction (kW) 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7
Avg hours of operation (hrs/day) 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57
Percentage of total use 3.1% 2.7% 3.1% 3.1% 3.1% 3.0% 2.9% 2.9% 2.8% 3.1% 3.2% 3.2% 3.0%

R2 Primary Outdoor Lighting (kW-hrs) 372 375 372 372 384 372 384 384 372 384 372 384 4529
Avg lighting power (kW) 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
Avg hours reduction (hrs/day) 4 4 4 4 4 4 4 4 4 4 4 4
Percentage of total use 0.9% 0.7% 0.9% 0.9% 0.9% 0.8% 0.8% 0.8% 0.8% 0.9% 0.9% 0.9% 0.8%

R3 Boiler Blower (kW-hrs) 0 0 0 0 0 0 0 0 0 0 0 0 0
HDD65 1097 923 825 513 254 57 6 8 79 341 599 919
Avg power reduction (kW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Avg hours of operation (hrs/day) 14.0 14.0 14.0 12.5 6.2 1.4 0.1 0.2 1.9 8.3 14.0 14.0
Percentage of total use 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

R4 Hot Water Pumps (kW-hrs) 540 545 540 481 246 0 0 0 74 330 540 558 3854
HDD65 1097 923 825 513 254 57 6 8 79 341 599 919
Avg power reduction (kW) 0.75 0.75 0.75 0.75 0.75 0.0 0.0 0.0 0.75 0.75 0.75 0.75
Avg hours of operation (hrs/day) 24.0 24.0 24.0 21.4 10.6 2.4 0.3 0.3 3.3 14.2 24.0 24.0
Percentage of total use 1.2% 1.1% 1.2% 1.1% 0.5% 0.0% 0.0% 0.0% 0.2% 0.7% 1.3% 1.3% 0.7%

R5 Miscellaneous heating (kW-hrs) 1292 1303 1292 1150 589 128 14 19 177 790 1292 1335 9380
HDD65 1097 923 825 513 254 57 6 8 79 341 599 919
Avg power (kW) 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
Avg hours of operation (hrs/day) 9.57 9.57 9.57 8.52 4.22 0.95 0.10 0.13 1.31 5.66 9.57 9.57
Percentage of total use 3.0% 2.6% 3.0% 2.7% 1.3% 0.3% 0.0% 0.0% 0.4% 1.8% 3.0% 3.0% 1.7%

R6 Supply Air Fans (kW-hrs) 1256 1266 1256 1256 1298 1256 1298 1298 1256 1298 1256 1298 15289
Avg fan power (kW) 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64
Avg hours of operation (hrs/day) 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5
Percentage of total use 2.9% 2.5% 2.9% 2.9% 2.9% 2.8% 2.7% 2.7% 2.6% 2.9% 2.9% 2.9% 2.8%

R7 Exhaust Fans (kW-hrs) -568 -573 -568 -568 -587 -568 -587 -587 -568 -587 -568 -587 -6921
Avg exhaust power (kW) -1.98 -1.98 -1.98 -1.98 -1.98 -1.98 -1.98 -1.98 -1.98 -1.98 -1.98 -1.98
Avg hours of operation (hrs/day) 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57
Percentage of total use -1.3% -1.1% -1.3% -1.3% -1.3% -1.3% -1.2% -1.2% -1.2% -1.3% -1.3% -1.3% -1.3%

R8 AC Compressors (kW-hrs) 0 0 0 0 30 718 1584 1528 592 0 0 0 4452
CDH74 0 0 7 50 239 1086 2144 1607 431 43 2 0
Load reduction (ton-hrs) 0 0 0 0 30 710 1567 1512 586 0 0 0
Percentage of total use 0.0% 0.0% 0.0% 0.0% 0.1% 1.6% 3.3% 3.2% 1.2% 0.0% 0.0% 0.0% 0.8%

R9 Library Computers (kW-hrs) 713 719 713 713 737 713 737 737 713 737 713 737 8687
Avg power reduction (kW) 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
Avg hours of operation (hrs/day) 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57
Percentage of total use 1.6% 1.4% 1.6% 1.6% 1.6% 1.6% 1.6% 1.5% 1.5% 1.6% 1.7% 1.7% 1.6%

R10 Data Center (kW-hrs) 0 0 0 0 0 0 0 0 0 0 0 0 0
Avg power reduction (kW) 0 0 0 0 0 0 0 0 0 0 0 0
Avg hours of operation (hrs/day) 24 24 24 24 24 24 24 24 24 24 24 24
Percentage of total use 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

R11 Data Center ACCU (kW-hrs) 974 982 974 859 462 0 0 0 0 544 974 1006 6773
Avg ACCU power reduction (kW) 3.05 3.05 3.05 2.69 1.40 0.00 0.00 0.00 0.00 1.65 3.05 3.05
Avg hours of operation (hrs/day) 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64 10.64
Percentage of total use 2.2% 2.0% 2.2% 2.0% 1.0% 0.0% 0.0% 0.0% 0.0% 1.2% 2.3% 2.3% 1.2%

R12 Data Center AHU (kW-hrs) 792 799 792 698 379 0 0 0 0 439 792 818 5510
Avg AHU power reduction (kW) 1.10 1.10 1.10 0.97 0.51 0.00 0.00 0.00 0.00 0.59 1.10 1.10

Acton Memorial Library Table 2: Proposed Electrical Energy Reduction

Sterling Engineering Co., Inc.
Town of Acton - Library Energy Audit Page 1

 10041
April 30, 2010



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Acton Memorial Library Table 2: Proposed Electrical Energy Reduction

Avg hours of operation (hrs/day) 24 24 24 24 24 24 24 24 24 24 24 24
Percentage of total use 1.8% 1.6% 1.8% 1.6% 0.8% 0.0% 0.0% 0.0% 0.0% 1.0% 1.8% 1.9% 1.0%

R13 Hot Water Heater (kW-hrs) 135 136 135 135 140 135 140 140 135 140 135 140 1644
Avg power reduction (kW) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Avg hours of operation (hrs/day) 15 15 15 15 15 15 15 15 15 15 15 15
Percentage of total use 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%

R14 Hot Water Recirc Pump (kW-hrs) 205 207 205 205 212 205 212 212 205 212 205 212 2498
Avg power reduction (kW) 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57
Avg hours of operation (hrs/day) 12 12 12 12 12 12 12 12 12 12 12 12
Percentage of total use 0.5% 0.4% 0.5% 0.5% 0.5% 0.5% 0.4% 0.4% 0.4% 0.5% 0.5% 0.5% 0.5%

Total Annual Reduction (kw-hrs): 72124
Percentage Reduction (%) 16.2% 14.2% 16.3% 15.3% 11.8% 9.5% 10.9% 10.6% 9.1% 12.7% 16.5% 16.5% 13.2%

Sterling Engineering Co., Inc.
Town of Acton - Library Energy Audit Page 2
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Graph 1: Acton Town Library Electricity Usage (kW-hrs, % of total)
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Appendix 2 
Timeclock Selection 

RenewAire ERV Selection 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 































5/4/2010

Engineer

Phone/Fax:

CC:

Phone/Fax:

Date:

Project Name:

General Description: Prepared By:

 

 

Design Conditions:

Room Air Winter Summer Winter Summer

Exhaust Rate (RA) (CFM) Supply Rate (FA)

External Static Pressure (  "H 2O ) External Static Pressure

Dry Bulb Temp 68 74 (°F) Dry Bulb Temp 5 91

Enter either Wet Bulb or Relative Humidity: (Hint!! Delete contents of other cell first).

Wet Bulb Temp. 48.8 61.8 (°F) Wet Bulb Temp. 0 73

Relative Humidity Relative Humidity

Absolute Humidity 0.0028 0.0090 (lbH20/lbdryair) Absolute Humidity 0.0000 0.0136

Enthalpy 19.7 27.8 (BTU/lb.) Enthalpy 0.0 36.8

Select Units: Quantity 1 MODEL

               Air flow varies based on unit configuration and External Static Pressure. Consult catalog for Airflow Data.

Effectiveness: Winter Summer

Sensible Effectiveness: 69% Total (Enthalpy) Effectiveness 75% 39%

Total enthalpy will vary as design conditons deviate from ARI 1060 test conditions.

Air into Room and Loads are based on ARI 1060 Certified sensible and latent performance.  

Air into Room: Winter Summer

Dry Bulb Temp. 48.6 79.3 (°F)

Wet Bulb Temp. 39.2 69.2 (°F)

Absolute Humidity 0.0029 0.0129 (lbH20/lbdryair)

Enthalpy 14.8 33.3 (BTU/lb)

Winter Summer Winter Summer Winter Summer

113,967 30,753     22,700 37,290 136,667 68,043 (BTU/h)

2.6           3.1 5.7 (Tons)

35,095 9,588       -810 31,620 34,285 41,208 (BTU/h)

0.8           2.6 3.4 (Tons)

78,872 21,165     23,510 5,670 102,382 26,835 (BTU/h)

1.8           0.5 2.2 (Tons)

 

 

0.50

1,675 1,675

 

Heating or cooling load of Ventilation 

at Design Conditions without 

RenewAire:

Heating or cooling load of Ventilation 

at Design Conditions with 

RenewAire:

Total Energy Savings at Design 

Conditions with RenewAire:

Outside Air

LOADS

0.50

TOTALLATENTSENSIBLE
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Submittal Data

Job Name:
Job Location:
Job Reference Number:
Unit Reference Number:
Engineer:
Distributor:
Contractor:
For Reference: For Approval: For Construction:
Requested Delivery Date:
Submitted by: Date:
Address:

Tel: Fax:
Winter Summer Units Winter Summer Units

DB °F Airflow CFM
WB °F

OUTDOOR
OA

INDOOR
RA DB °F

RH % WB °F
Enthalpy BTU/Lb RH %EnthalpyBTU/LbDesign Ventilation LoadWinter Summer BTU/Hr Winter Summer Units

Airflow CFM
Tons Without RenewAire EA FA DB °F

WB °FTons With RenewAire
RH %RenewAireSavings EnthalpyBTU/Lb

NOTE: SCFM = Standard Cubic Feet per Minute OACF = Outdoor Air Correction Factor EATR = Exhaust Air Transfer Ratio N/A = Not Applicable
Energy recovery component certified in accordance with ARI standard 1060 -2000. Actual performance in packaged equipment may vary.

Toll Free: 800.627.4499 Fax: 608.221.2824 For Technical Updates and other current info, visit: www.renewaire.com

ARI-1060 Certified Performance - Model Number L125-00

Type Tilt Angle Nominal Airflow Pressure Drop

Plate N/A
100% - 750 SCFM 0.7 in. H2O

75% - 563 SCFM 0.5 in. H2O

Leakage Ratings

Pressure
EATR OACF

Purge Angle
Differential or Setting

Test 1 -1 in. H2O 1.5% 1.0 N/A

Test 2 0 in. H2O 0.0% 1.02 N/A

Test 3 1 in. H2O 0.0% 1.05 N/A

Thermal Effectiveness Ratings at 0" Pressure Differential

Nominal
Sensible Latent Total

Net Net Net Net
Airflow Airflow Sensible Latent Total

750 Heating 70% 45% 62% 750 70% 45% 62%
CFM Cooling 69% 25% 42% CFM 69% 25% 42%

563 Heating 74% 50% 66% 563 74% 50% 66%
CFM Cooling 73% 31% 47% CFM 73% 31% 47%

HE2XRT  Outdoor Unit

✔ ✔ ✔
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HE2XRT

Ventilation Type: Static Plate, Heat and Humidity Transfer

Typical Airflow Range: 500-2,000 CFM

ARI 1060 Certified Core: Two L125-00

Airflow Rating Points (for ARI): 1,500 CFM and 1,120 CFM

Number Motors: Direct Drive (DD) Four, Belt Drive (BD) Two

Field Selectable Voltage (you must order phase)

HP Volts HZ Phase FLA
Min. 

Cir. 

Amps

Max. 

Fuse 

Size

DD 

0.75

115

208-230

60

60

1

1

8.6

4.3

36.6

18.3

45

20

BD 

1.5

208-230

460

60

60

3

3

5.6-5.0

2.8

12.6

6.3

20

15

BD

2

208-230

460

60

60

3

3

7.0-6.6

3.5

15.8

7.9

20

15

Control Voltage: 24, 115, 230 Volt available

Filters: Four total, MERV 8, 2” pleated, 20” x 20” nominal size

Weight: 488 lbs (unit), 525 lbs (shipping weight)

Shipping Dimensions:  51” W x 76” L x 45” H

Motor HP

Blower 

RPM 

Nominal

Turns 

Open

External Static Pressure (Inches Water Column)

0.0 0.25 0.5 0.75 1.0 1.25 1.5

CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP

0.75

(Four DD)

N/A

N/A

N/A

N/A

1,770   CFM

2,220   Watts

1,680   CFM

2,145   Watts

1,555   CFM

2,015   Watts

1,375   CFM

1,825   Watts

1,110   CFM

1,560   Watts

 760     CFM

1,195   Watts

    -          -

    -          -

1.5

(Two BD)

1,000

1,230

1,420

4.5

2

0

1,378     0.5

1,694     0.9

1,956     1.4

1,175     0.5

1,550     0.9

1,850     1.4

  900      0.4

1,335     0.8

1,680     1.2

 635       0.4

1,125     0.7

1,475     1.2

    -          -

1,000     0.7

1,300     1.1

    -          -

 500       0.6

1,200     1.1

    -          -

    -          -

  930     0.9

2

(Two BD)

1,220

1,470

1,660

4.5

2

0

1,681     0.9

2,025     1.6

    -          -

1,530     0.9

1,925     1.5

    -          -

1,315     0.7

1,750     1.4

2,000     2.0

1,100     0.7

1,575     1.3

1,900     1.9

 975       0.6

1,375     1.2

1,750     1.8

 430       0.6

1,275     1.2

1,570     1.7

    -          -

1,125     1.1

1,475     1.7

CFM
500 1,000 1,500 2,000

80

60

40

Sensible

Winter Total

Summer Total

E
ff

e
c
ti

v
e
n
e
ss

 (
%
)

Outdoor Unit

G4 Performance

Specifications

*At ARI 1060 standard conditions

(See certified data on page 66 for core components).

Airflow Performance

OA

OA

R
A

R
A

F
A

EA

FA

EA

RTV

RTR

OA

RA

OA

RA

F
A

EA

EA

FA

RTF

RTH

Base Type/Airflow Orientations
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CURB2X

HE2XRT
Unit Dimensions

EA:  Exhaust Air to outdoors

OA: Outdoor Air intake

RA:  Room Air to be exhausted

FA:  Fresh Air to inside

Model Configuration  HE2XKRT...
Base Type Wall Phase Voltage FA Hp EA Hp Contactor Disconnect Transformer

V (vertical) S (single) 1 4 (460) J (1.5) J (1.5) A (24 VAC) — (none) — (none)

H (horizontal) D (double) 3 5 (208-230) K (2.0) K (2.0) D (two 24 VAC) N (nonfused) T (TR40)

R (RA vertical) 6 (115/208-230) Q (two 0.75) Q (two 0.75) R (inverter ready) F (fused)

F (FA vertical) 7 (208-230/460)

8 (575)

9 (277)

Filter Monitor Other UL

— (none) — (none) L (UL listed)

F (filter monitor) W (white paint) N (not UL listed)

C (custom paint)
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