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DISCLAIMER 
 

 
 

 

In no event will Energy Trust of Oregon, Inc. or ATAC be liable for (i) the failure of the customer to achieve the 

estimated energy savings or any other estimated benefits included herein, or (ii) for any damages to customer’s  

site, including but not limited to any incidental or consequential damages of any kind, in connection with this report 

or the installation of any identified energy efficiency measures. The intent of this energy analysis study is to  

estimate energy savings associated with recommended energy efficiency upgrades. This report is not intended to 

serve as a detailed engineering design document, any description of proposed improvements that may be 

diagrammatic in nature are for the purpose of documenting the basis of cost and savings estimates for potential 

energy efficiency measures only. Detailed design efforts may be required by participant in order to implement 

potential measures reviewed as part of this energy analysis. While the recommendations in this report have been 

reviewed for technical accuracy and are believed to be reasonably accurate, all findings listed are estimates only, as 

actual savings and incentives may vary based on final installed measures and costs, actual operating hours, energy 

rates and usage. 

 

 
NEXT STEPS FOR THE PARTICIPANT 

 

APPLY FOR ENERGY TRUST INCENTIVES 

Make an implementation decision: Please evaluate the information contained in this report and any potential 

measures and incentives listed in the Form 110C – Project Detail and Incentive Estimates (produced by ICF). Have 

your contractors bid for the measures(s) you wish to implement and send ICF a copy of the final bid. ICF will review 

your contractor’s proposed scope to determine compliance with Existing Building’s requirements and the energy 

efficiency measures as described in this report. After it is determined by ICF that the project bid specification match 

the studied measures, Form 120C-Incentive Application will be provided for you to review. If you apply for Energy 

Trust incentives for you project, your signed Form 120C – Incentive Application must be provided to ICF BEFORE you 

issue purchase orders or make other financial commitments to begin the project work. 
 

 
Upon Completion of the Project: ICF must be notified once the project is completed in order to arrange a post- 

installation verification for projects that receive incentives greater than $5,000. The program must receive all 

required documentation and perform any required post installation verifications before incentives can be issued. 

 

 
APPLY FOR ENERGY TRUST SOLAR INCENTIVES 

Make a solar implementation decision: Please evaluate the solar site evaluation (SSE), if included in this report. 

Your PMC will arrange a meeting to discuss the results of the evaluation. Or, if you wish to move forward, your PMC 

will provide you with a list of qualified Trade Ally contractors. Obtain bids on the solar measures you want to 

implement. When you’ve selected a solar Trade Ally contractor for the installation, the Trade Ally will provide and 

submit the necessary incentive application paperwork to Energy Trust on your behalf. The PMC and Energy Trust’s 

solar staff are available to answer all your solar questions. 
 

 
Upon Completion of the Solar Project: The solar Trade Ally will arrange for the final Energy Trust verifications, and 

within 30 days of a successful verification you’ll receive your solar incentive check from Energy Trust. 
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EXECUTIVE SUMMARY 

 

This report documents energy efficiency improvements for the HVAC systems at the Jefferson County School District 

Performing Arts Center at 412 Buff Street, Madras, OR 97741. The facility was built in 2014, is two stories above 

ground and contains a total floor area of 34,010 square feet. The energy efficiency measure (EEM) affects the entire 

building. Using data from 2016 through 2018, the average annual energy use for the building was 5,159 therms and 

395,400 kWh. This translates to an Energy Use Index of 54.8 kBtu/ft2/year. The EUI for this building is 44% higher than 

the average energy use per square foot for a building of this type. Table 1 below lists the energy efficiency 

recommendations for the facility. Combined, these recommendations are expected to reduce the building’s gas usage 

by 32% and reduce the electricity consumption by 26%. 

 

 
ENERGY EFFICIENCY MEASURE SUMMARY 

 

 
1. EEM 1: Retro-Commissioning: Propose energy efficient changes to existing HVAC control system. 
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HISTORICAL ENERGY USE 

TABLE 2: HISTORICAL BUILDING ENERGY USE 

 
 

  

Beginning  Year: 2016

Month/Year*

Electricity 

Use 

(kWh)

Electricity 

Use

 (MBtu)

Electricity 

Cost

($)

Nat. Gas 

Use 

(therms)

Nat. Gas 

Use 

(MBtu)

Nat. Gas 

Cost

($)

Total Energy 

Use 

(MBtu)

Total Energy 

Cost

($)

01/2016 49,200 167,870 $4,148 386 38,600 $243 206,470 $4,391

02/2016 38,400 131,021 $3,237 630 63,000 $397 194,021 $3,634

03/2016 38,400 131,021 $3,237 893 89,300 $563 220,321 $3,800

04/2016 40,800 139,210 $3,439 408 40,800 $257 180,010 $3,696

05/2016 37,500 127,950 $3,161 269 26,900 $169 154,850 $3,331

06/2016 32,700 111,572 $2,757 45 4,500 $28 116,072 $2,785

07/2016 35,700 121,808 $3,010 19 1,900 $12 123,708 $3,021

08/2016 36,300 123,856 $3,060 23 2,300 $14 126,156 $3,075

09/2016 41,400 141,257 $3,490 268 26,800 $169 168,057 $3,659

10/2016 26,100 89,053 $2,200 444 44,400 $280 133,453 $2,480

11/2016 30,600 104,407 $2,580 672 67,200 $423 171,607 $3,003

12/2016 36,900 125,903 $3,111 858 85,800 $541 211,703 $3,651

1st Year Totals 444,000 1,514,928 $37,429 $4,915 $491,500 $3,096 2,006,428 $40,526

01/2017 23,100 78,817 $1,947 819 81,900 $516 160,717 $2,463

02/2017 27,600 94,171 $2,327 538 53,800 $339 147,971 $2,666

03/2017 28,200 96,218 $2,377 407 40,700 $256 136,918 $2,634

04/2017 26,100 89,053 $2,200 369 36,900 $232 125,953 $2,433

05/2017 24,900 84,959 $2,099 132 13,200 $83 98,159 $2,182

06/2017 26,700 91,100 $2,251 122 12,200 $77 103,300 $2,328

07/2017 28,500 97,242 $2,403 177 17,700 $112 114,942 $2,514

08/2017 27,000 92,124 $2,276 74 7,400 $47 99,524 $2,323

09/2017 33,300 113,620 $2,807 190 19,000 $120 132,620 $2,927

10/2017 36,900 125,903 $3,111 660 66,000 $416 191,903 $3,526

11/2017 24,600 83,935 $2,074 540 54,000 $340 137,935 $2,414

12/2017 32,100 109,525 $2,706 911 91,100 $574 200,625 $3,280

2nd Year Totals 339,000 1,156,668 28,578 4,939 493,900 3,112 1,650,568 $31,689

2-Year Average

(Baseline Energy Usage)
391,500 1,335,798 $33,003.45 4,927 492,700 $3,104.01 1,828,498 $36,107

01/2018 28,200 96,218 $2,377 662 66,200 $417 162,418 $2,794

02/2018 27,900 95,195 $2,352 935 93,500 $589 188,695 $2,941

03/2018 30,900 105,431 $2,605 756 75,600 $476 181,031 $3,081

04/2018 27,900 95,195 $2,352 357 35,700 $225 130,895 $2,577

05/2018 17,700 60,392 $1,492 120 12,000 $76 72,392 $1,568

06/2018 26,400 90,077 $2,226 77 7,700 $49 97,777 $2,274

07/2018 25,200 85,982 $2,124 21 2,100 $13 88,082 $2,138

08/2018 31,500 107,478 $2,655 27 2,700 $17 110,178 $2,672

09/2018 35,400 120,785 $2,984 23 2,300 $14 123,085 $2,999

10/2018 42,300 144,328 $3,566 572 57,200 $360 201,528 $3,926

11/2018 53,400 182,201 $4,502 1,376 137,600 $867 319,801 $5,369

12/2018 56,400 192,437 $4,755 696 69,600 $438 262,037 $5,193

3rd Year Totals 403,200 1,375,718 33,990 5,622 562,200 3,542 1,937,918 $37,532

3-Year Average

(Baseline Energy Usage)
395,400 1,349,105 33,332 5,159 515,867 3,250 1,864,971 $36,582

01/2019 47,100 160,705 $3,971 799 79,900 $503 240,605 $4,474

02/2019 47,400 161,729 $3,996 734 73,400 $462 235,129 $4,458

03/2019 48,600 165,823 $4,097 1,371 137,100 $864 302,923 $4,961

04/2019 39,600 135,115 $3,338 827 82,700 $521 217,815 $3,859

05/2019 40,800 139,210 $3,439 71 7,100 $45 146,310 $3,484

06/2019 39,300 134,092 $3,313 42 4,200 $26 138,292 $3,339

07/2019 36,000 122,832 $3,035 122,832 $3,035

08/2019 38,100 129,997 $3,212 38 3,800 $24 133,797 $3,236

09/2019 36,000 122,832 $3,035 122,832 $3,035

10/2019

11/2019

12/2019

4th Year Totals 372,900 1,272,335 31,435 3,882 388,200 2,446 1,660,535 $33,881

4-Year Average

(Baseline Energy Usage)
389,775 1,329,912 32,858 4,840 483,950 3,049 1,813,862 $35,907

Fossil - Nat GasElectricity Total

End Year: 2019
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ENERGY CONSUMPTION GRAPHS 
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ENERGY CONSUMPTION TABLE 

  

 Electric Use (kWh) Natural Gas Use (Therm) 

  Baseline Model % Deviation Baseline Model % Deviation 

Jan 36,900 20,660 -44.0% 667 769 15.4% 

Feb 35,325 19,353 -45.2% 709 525 -26.0% 

Mar 36,525 28,779 -21.2% 857 612 -28.6% 

Apr 33,600 28,911 -14.0% 490 442 -9.8% 

May 30,225 23,358 -22.7% 148 301 103.4% 

Jun 31,275 22,814 -27.1% 72 110 53.8% 

Jul 31,350 24,677 -21.3% 72 0 -100.0% 

Aug 33,225 24,680 -25.7% 41 0 -100.0% 

Sep 36,525 31,024 -15.1% 160 269 67.8% 

Oct 35,100 31,213 -11.1% 559 497 -11.0% 

Nov 36,200 29,151 -19.5% 863 672 -22.1% 

Dec 41,800 22,272 -46.7% 686 669 -2.5% 

Total 418,050 306,892 -26.6% 5,323 4,866 -8.6% 

 

 

CONSUMPTION GRAPH NARRATIVE 

The baseline model should be considered accurate. The HVAC loads (including fans and plants) and interior 

lighting loads are included in the model. The difference in the utility bills and the model is due to non-modeled 

energy usage and month-by-month variations in the building HVAC scheduling. The electrical non-modeled 

energy uses include plug loads, exterior lighting, kitchen equipment, and electric wall heaters. The gas non-

modeled energy uses include domestic hot water, gas unit heaters, and kitchen equipment. The HVAC scheduling 

is changed every week to match building occupancy, so there are large variations between months each year. 
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BUILDING OCCUPANCY 

 

Typical Daily Occupancy   

Indicate Building/Area Hours/Day Days/Week Weeks/Year Annual Hrs % of Bldg Used 

Locker Rooms 12 7 20 1680 17% 

Restrooms 18 7 20 2520 4% 

Theatre/Stage 14 7 20 1960 47% 

Admin 18 7 20 2520 4% 

Corridor 18 7 20 2520 23% 

Multipurpose 18 7 20 2520 5% 

  

Is building ever partially 

occupied?  
    No     

Indicate Use 
Additional 

Hours/Day 
Days/Week Weeks/Year Annual Hrs % of Bldg Used 

Locker Rooms           

Restrooms           

Theatre/Stage           

Admin           

Corridor           

Multipurpose           
 

BUILDING OCCUPANCY NARRATIVE 

The table above represents typical building occupancy. The building is used regularly during the school year and 

during seasonal sports periods (September through November, March through April). The building has events less 

frequently during the non-busy seasons (December through February, May through August). 
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FACILITY OVERVIEW  

The Performing Arts Center (PAC) is located at 412 NE Buff Street in Madras, OR. The PAC was originally constructed 

in 2014. The building is two story with a floor area of 34,010 square feet which consists of locker rooms, restrooms, 

and a theatre which seats around 600 people. Various staff and students from the high school as well as the 

community use the building, however use is infrequent based on what is scheduled during the week. Students, 

parents, and the community district wide will attend periodically for holiday concerts and plays. Interior lighting 

mainly consists of LED lights which are controlled by switches and occupancy sensors. Exterior lighting is LED and is 

on a schedule. The HVAC system is comprised of two air handling units (AHUs), one rooftop unit (RTU) with heat 

recovery, 12 variable air volume (VAV) boxes, and two heating coils (HCs). The HVAC system is controlled by a web 

based direct digital control (DDC) system. The domestic hot water system consists of multiple water heaters. Heating 

is provided by two boilers (condensing, non-condensing) with the non-condensing boiler used for backup. The HVAC 

units all have DX cooling except for RTU-1. See below for additional details on the building’s energy using systems. 

Table 2 above shows the utility use over the past four years.  

 

Era Map 
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Building Envelope 

The exterior walls of the building are composed of CMU veneer, air space, wall sheathing, and wall framing with batt 

insulation of various thicknesses. Some walls use a thicker CMU wall with rigid insulation. (*U – 0.064). The roof is 

composed of metal roof decking with rigid insulation. (*U – 0.048). Windows are tinted, double pane with aluminum 

frames (*U – 0.45, SC – 0.40). The windows were observed to not be sealed well. There is no exterior shading from 

outside vegetation. The building has a number of glass doors located at the main entry ways and metal doors around 

the exterior. Most of the glass doors have tinted, double pane windows. 

 

*U-Values assumed to be code maximum from 2014 Oregon Energy Efficiency Specialty Code. 

 
 

 

    
 

Main Entrance                                                                                        Southeast Wall 

 

    
 

East Entrance                                                                                         Football Field-Side Entrance 
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WATERSIDE HVAC SYSTEM 

The waterside heating system was installed in 2014 and is comprised of two natural gas fired boilers (B-1 is 

condensing, B-2 is non-condensing). The primary condensing boiler (B-1) manufactured by Advanced Thermal 

Hydronics has an input of 2,000-MBH and an AHRI efficiency rating of 90%. The secondary non-condensing boiler (B-

2) manufactured by RBI has an input rating of 2,300-MBH and an efficiency of 82%. The secondary boiler is used as a 

backup. The distribution heating water loop consists of two 3-HP lead lag distribution pumps serving the VAV boxes 

and AHUs, one 1-HP booster pump serving the secondary boiler, and one fractional HP booster pump serving AHU-2. 

All pumps are constant speed and have NEMA premium efficiency ratings.  

 

There is no waterside cooling plant at this building.  

 

The domestic hot water system is provided by three Bradford White condensing, natural gas fired water heaters, 

each with an input of 199.9-MBH and a thermal efficiency of 98.5%. 

 

AIR SIDE HVAC SYSTEM 

The airside heating system was installed in 2014 and is comprised of two AHUs (AHU-1 & AHU-2), one RTU with heat 

recovery (RTU-1), 12 VAV boxes with hot water reheat coils (VAV1-1 - 10, VAV2-1 - 2), and two hot water heating 

coils (HC-1 & HC-2). AHU-1 is a variable air volume (VAV) system that provides 19,550-CFM of air which serves all 

VAV boxes at full capacity. AHU-2 is a single-zone VAV system that provides 14,500-CFM of air which serves the 

auditorium. AHU-1 & AHU-2 each have variable frequency drives (VFDs) on the supply and return fans and one DX 

cooling coil. AHU-1 has a cooling capacity of 46.1-tons with an EER of 11.4. AHU-2 has a cooling capacity of 34.2-tons 

with an EER of 11.4. AHU-2 has one hydronic heating coil. RTU-1 is a heat recovery unit that provides 4,000-CFM of 

air which serves the two heating coil units that are in the boys and girls locker rooms. RTU-1 has VFDs on the supply 

and exhaust fans and an electric heat strip that preheats the outside air before passing through the enthalpy wheel. 

RTU-1 also has a bypass damper which will recirculate the return air from the locker rooms during off seasonal times 

when the lockers aren’t in excessive use.  

 

CONTROLS 

HVAC is controlled by a web based DDC system. Typical heating/cooling setpoints are 70°F/74°F. Night setback is 

55°F/80°F (60°F/80°F for RTU-1). The HVAC schedules are set at the beginning of each week and fluctuate 

depending on theatre performances, community events, and other activities that are planned. The HRU that serves 

the lockers is typically set to run 24/7 during seasonal sports periods (September through November, March 

through April). Exhaust fans are controlled by the schedule of the associated AHU. 

 

All units have economizer cooling enabled based on outside temperature. The economizer high/low limit setpoints 

are typically 50°F/70°F. RTU-1 (lockers) economizer high/low limits are at 34°F/70°F. The minimum OSA damper 

position is at 0% but is observed to have some leakage (estimated around 5%). 

 

RTU-1 was shown to not be operating correctly based on the control screens and on-site observations. The control 

screens showed the OSA, EA, and bypass dampers to alternate being open and closed, while on site the OSA 

damper and bypass dampers were closed. The supply fan was shown to be running at 163.8%, while on site the fan 

was not operating. The heat recovery wheel was on. The supply fan cannot run efficiently when the OSA and bypass 

dampers are both closed. Facility staff unsure as to how long RTU-1 has been running this way. Typical operation 
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assumed to be working (supply fan and bypass damper operational). 

 

B-1 operates as the primary boiler while B-2 operates as the secondary boiler. The boilers are locked out when the 

OSA temperature is greater than 65°F. The hot water pumps are scheduled to be on from 6 am - 6 pm daily. 

 

It was observed on-site that the control screens did not communicate well with the sensors. Multiple sensors 

showed inconsistent/incorrect data or were not communicating alarms when they should. The following controls 

issues were noted: 

• RTU-1 is not operating correctly. 

o RTU-1 is in occupied mode 24/7 during seasonal sports periods. 

o Night setback is not operational on RTU-1 during seasonal sports periods. 

o Morning warm up is not operational on RTU-1. 

• Economizer control logic operates based on OSA temperature only.  

• Supply air reset and discharge air temperature controls not working properly. 

• DCV is not enabled for AHU-1 and AHU-2. 

• AHUs 1-2 & RTU-1 do not bring in code minimum OSA. 

• OSA dampers have an estimated 5% leakage. 

• AHU-2 supply and return fans run at a constant speed. 

• Temperature deadband is less than 5°F minimum. 

• Control screen does not show heating coil valve position or hot water pump start/stop for AHU-1 as 

indicated in mechanical drawings. 

• Temperature sensors appear to not be calibrated based on inconsistent values on control screens. 

• Damper/fan status alternates between closed/open on control screens. 

• Alarms on control screens do not activate when problems occur. 
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HVAC ZONE MAP 

 

 

INTERNAL LOADS 

Interior lighting consists of LED lights which are controlled by switches and occupancy sensors. The interior heating 

load from the lights is 0.8 W/ft2. Lights that are controlled by switches are turned off by 10 PM. Exterior lighting is 

LED and on a schedule for night use. 
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DETAILED DESCRIPTION OF PROPOSED MEASURES 
 
 
EEM 1 – Controls Retro-Commissioning  

BASELINE CONDITION 

HVAC is controlled by a web based DDC system. Typical heating/cooling setpoints are 70°F/74°F. Night setback is 

55°F/80°F (60°F/80°F for RTU-1). The HVAC schedules are set at the beginning of each week and fluctuate 

depending on theatre performances, community events, and other activities that are planned. The HRU that serves 

the lockers is typically set to run 24/7 during seasonal sports periods (September through November, March 

through April). Exhaust fans are controlled by the schedule of the associated AHU. 

 

All units have economizer cooling enabled based on outside temperature. The economizer high/low limit setpoints 

are typically 50°F/70°F. RTU-1 (lockers) economizer high/low limits are at 34°F/70°F. The minimum OSA damper 

position is at 0% but is observed to have some leakage (estimated around 5%). 

 

RTU-1 was shown to not be operating correctly based on the control screens and on-site observations. The control 

screens showed the OSA, EA, and bypass dampers to alternate being open and closed, while on site the OSA 

damper and bypass dampers were closed. The supply fan was shown to be running at 163.8%, while on site the fan 

was not operating. The heat recovery wheel was on. The supply fan cannot run efficiently when the OSA and bypass 

dampers are both closed. Facility staff unsure as to how long RTU-1 has been running this way. Typical operation 

assumed to be working (supply fan and bypass damper operational). 

 

B-1 operates as the primary boiler while B-2 operates as the secondary boiler. The boilers are locked out when the 

OSA temperature is greater than 65°F. The hot water pumps are scheduled to be on from 6 am - 6 pm daily. 

 

It was observed on-site that the control screens did not communicate well with the sensors. Multiple sensors 

showed inconsistent/incorrect data or were not communicating alarms when they should. The following controls 

issues were noted: 

• RTU-1 is not operating correctly. 

o RTU-1 is in occupied mode 24/7 during seasonal sports periods. 

o Night setback is not operational on RTU-1 during seasonal sports periods. 

o Morning warm up is not operational on RTU-1. 

• Economizer control logic operates based on OSA temperature only.  

• Supply air reset and discharge air temperature controls not working properly. 

• DCV is not enabled for AHU-1 and AHU-2. 

• AHUs 1-2 & RTU-1 do not bring in code minimum OSA. 

• OSA dampers have an estimated 5% leakage. 

• AHU-2 supply and return fans run at a constant speed. 

• Temperature deadband is less than 5°F minimum. 

• Control screen does not show heating coil valve position or hot water pump start/stop for AHU-1 as 

indicated in mechanical drawings. 

• Temperature sensors appear to not be calibrated based on inconsistent values on control screens. 

• Damper/fan status alternates between closed/open on control screens. 

• Alarms on control screens do not activate when problems occur (Non-energy benefit). 
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PROPOSED CONDITION 
 

 
R&W proposes making the following changes to the HVAC sequence of operations and control parameters: 

• Reset RTU-1 sequence of operations. 

o Set RTU-1 to operate on an occupied and unoccupied schedule reflecting building occupancy.  

o Enable night setback for RTU-1 during seasonal sports periods. 

o Enable morning warm-up/cooldown for RTU-1. For morning warm-up, close OSA dampers & EA 

dampers to 0% open. Open bypass damper to 100% open and recirculate conditioned air. For 

cooldown, open OSA & EA dampers to 100% open and close bypass damper. 

• Have economizer control OSA damper position based on: 

o Maintaining MA setpoint/demand for cooling 

o OSA temperature is less than RA temperature 

• Enable supply air reset for AHU-1 based on worst case room. 

• Enable DCV for AHU-1 & AHU-2 and control it based on CO2 levels. 

• Set OSA damper controls such that they allow code minimum OSA. 

• Seal OSA dampers such that there is no leakage when closed. 

• Set AHU-2 up as single-zone VAV system. 

• Increase temperature deadband to at least 5°F (70°F/74°F to 69°F/74°F) 

• Add heating coil valve position and hot water pump start/stop graphic for AHU-1. 

• Recalibrate sensors such that they show consistent values on the control screens. Replace faulty sensors. 

• Control screens accurately report conditions accurately and communicate alarms (non-energy benefit). 

 

 
NON-ENERGY SAVINGS DESCRIPTION 

 
None. 

 

TABLE 3: SUMMARY OF EEM 1 VS. EXISTING CONDITION  
 

 kWh Savings Therm Savings 
 

Estimated Energy Savings 
101,072 1,625 

 
Age of Equipment Being Replaced 

 

NA 

 

Is Existing Equipment Currently 

Working or Not Working? 

 

NA 

 
Cost 

 

$34,010 

Cost assumed to be $1/ft2 according to conservative estimates from 

US Department of Energy (See EEM #1 Cost Estimates Pages 19-20) 

Notes 
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TABLE 4: EEM 1 CONDITIONS 
 

Item  Baseline Condition Proposed Condition 
RTU-1 Scheduling Running 24/7 during seasonal sports periods 

(September through November, March through 

April) 

 

 

See Schedules>PAC Lockers 

RTU-1 to run on occupied/unoccupied schedule. 

Schedule to match people occupancy (typical 

schedule during less busy season assumed to be 8 

am – 8 pm) 

 

See Schedules>PAC Lockers EEM 

RTU-1 Night Setback Night setback for RTU-1 is not operational during 

seasonal sports periods (September through 

November, March through April) 

 

See Templates>Thermostat 

Night setback is operational during seasonal sports 

periods. 

 

 

See Templates>Thermostat 

RTU-1 Morning Warm-

up/Cooldown 

Morning Warm-up for RTU-1 is not operational 

during seasonal sports periods (September 

through November, March through April) 

 

 

 

See Create Systems>Options>Advanced 

Enable morning warm-up (close OSA dampers and 

open bypass dampers to 100%. Condition air with 

hot water coils. Turn exhaust fan off). Enable 

morning cooldown (open OSA dampers and close 

bypass dampers. Turn exhaust fan on) 

 

See Create Systems>Options>Advanced 

Economizer Controls (AHUs 1-

2 & RTU-1) 

Economizer control logic not operating in an 

energy efficient way (assumed to be off). 

 

 

 

 

See Create Systems>Options 

Enable economizer controls when there is a 

demand for cooling and OSA temperature is less 

than RA temperature. For RTUs & AHU, have 

economizer modulate OSA damper position. 

(Economizer turned on) 

 

See Create Systems>Options 

Supply Air Reset (AHU-1) Supply air reset not operating correctly. OSA 

dampers do not modulate to meet discharge air 

setpoint. Supply air reset off). 

 

See Create Systems>Options>Advanced Options 

See Templates>Thermostat 

Enable supply air reset for AHU-1 based on worst 

case room.  

 

 

See Create Systems>Options>Advanced Options 

See Templates>Thermostat 

DCV (AHUs 1-2) DCV is not enabled. 

 

See Templates>Airflows 

Enable DCV. 

 

See Templates>Airflows 

Code Minimum OSA (AHUs 1-

2 & RTU-1) 

AHUs 1-2 & RTU-1 do not bring in code minimum 

OSA. (minimum position assumed 5%) 

 

 

 

 

 

 

 

See Templates>Airflows 

Have minimum OSA damper position/airflow for 

AHUs 1-2 to be set by DCV controls. Have 

minimum OSA damper position/airflow for RTU-1 

set to match code minimum ventilation 

requirements outlined in original 2014 mechanical 

equipment schedules. (AHUs 1-2 min position 

calculated by Trace DCV. RTU-1 min position at 

100%). 

 

See Templates>Airflows 

AHU-2 VAV System AHU-2 supply and return fans run at a constant 

speed. 

 

 

 

See Create Systems>Fans 

Vary AHU-2 supply and return fan speed based on 

deviation from room temperature setpoint. Set 

OSA damper to maintain code minimum airflow 

when fan speed is slow. 

 

See Create Systems>Fans 

Occupied Heating Setpoint 

Deadband 

Temperature deadband less than code minimum 

5°F. (70°F/74°F) 

 

See Templates>Thermostat 

Increase temperature deadband to 5°F. 

(69°F/74°F) 

 

See Templates>Thermostat 
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Energy Calculation Methodology Details:  

The energy model was created using Trane Trace 700. Most inputs used in the model calculations were found based 

on on-site conditions, site personnel, control system screenshots, and the as-built architectural and mechanical 

drawings. Assumptions were made on items where site personnel were not able to address them, or the available 

data was insufficient. These items include the OSA damper leakage quantity, economizer controls, and typical weekly 

occupied/unoccupied scheduling for the HVAC units.  

 

The baseline model was calibrated by comparing the calculated electricity and gas energy to the building’s utility 

history. The main parameters that drove the energy savings were occupied and unoccupied scheduling for RTU-1, 

enabling DCV for AHUs 1-2, and fixing the economizer and supply air reset controls. This proposed condition results 

in significant electricity and gas savings. Since the baseline uses ventilation air that is below code minimum, the 

proposed condition brings code minimum ventilation into the school which results in a gas consumption penalty. 

Enabling DCV allows for the code minimum ventilation to be reduced when spaces are unoccupied. This also 

increases the effectiveness of the existing heat recovery systems, both of which reduces the gas consumption 

penalty. 

 

 

 

 
  

18



 

EEM #1 COST ESTIMATES 
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APPENDIX A – SB1149 Measure Life table: 

 

Retro-commissioning: 5 Years 
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APPENDIX B – Baseline 
 

Baseline Monthly Energy Consumption 
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Baseline Energy Consumption Summary 
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APPENDIX C – EEM 1 

 

EEM 1 Monthly Energy Consumption 
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EEM 1 Energy Consumption Summary 
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