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Introduction  

This report presents our Fall 2016 snapshot report for Harvard’s energy monitoring and building performance 

initiative at Harvard’s Bromfield High School. The report builds on our May 11, 2016 initial report and updates our 

original findings and recommendations. 

The report starts with a short update on the building’s overall electricity and gas use in fiscal year 2016 (FY2016) 

compared to the baseline use in fiscal year 2015 (FY2015), as reported by the utility meter. The report then drills 

down into more detail about energy use based on monitoring data. Following are the key observations that we 

made as a result of reviewing both utility and monitoring data for winter energy use: 

- Electricity use at Bromfield High School has decreased by about 9%. Most of the electricity savings 

occurred during the winter. Installing a new variable speed drive appears to have been a major 

source of the energy savings. Warmer weather this winter may have also contributed to these energy 

savings. 

- Natural gas use at Bromfield High School has decreased by about 22%. The weather-adjusted gas 

use decreased about 6%. This past winter was significantly warmer in FY2016 than the base year 

FY2015. 

RECOMENDATIONS 

The following graphs and charts report identify equipment that can potentially be scheduled more aggressively. 

Harvard should continue to review opportunities to turn off or turn down this equipment. The following charts and 

graphs highlight recommendations to reduce energy use for: 

a) Major HVAC equipment 

b) Old School electrical subpanels 

c) Lighting 

d) Kitchen equipment 

e) Computers 

APPENDICES 

At the end of the report we include one appendix titled Appendix A Monthly Electricity Use Grouped by 

Major Categories. Appendix A lists each circuit organized by major category group and subgroup. The charts 

include total electricity use per month per circuit from January 1, 2016 to September 30, 2016.
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This page presents electricity (top) and gas (bottom) use for the entire building as measured by the utility meters and compares energy use for FY2016 with 

FY2015. At the bottom of each table, the FY2016 target savings are visible in grey, just below the actual savings. Electricity use shows improvement with a 

target savings of 5% and actual savings of 9%. While actual gas use appears as a 16% decrease, the weather-adjusted performance sits at the very bottom of 

the Natural Gas Use table and shows a 6% decrease in gas use. The energy monitoring initiative did not begin until January 2016. 

Utility Data:  Total Electricity and Natural Gas Use 
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Room 290 Temperature 

 

  

This chart above summarizes the indoor temperatures in classroom 290 for one week in October. The upper blue line represents our recommended target 

indoor temperature when class is in session. The lower blue line represent our recommended target indoor temperature when class is not in session. 

We picked classroom 290 to monitor because it has been difficult for facility management to maintain consistent temperatures in this room.  This classroom is 

located in the far corner of the school furthest away from the boilers. The temperature in the room during the week of October 3 to October 9 fluctuated 

between a low of 56 over the weekend to a high of about 72 on Friday afternoon. Temperatures remain below the target temperature of 70 Degree F. for 

several hours each day. The temperature swings in the classroom over the past 9 months have ranged from a low of 56 last winter and this fall on weekends to a 

high of 88 during the summer. 

Temperatures we measured in this classroom are different than temperatures that we experienced in other parts of the building last winter.  However, facility 

management may need to install supplemental heating or repair the existing system in order to reduce overheating in the rest of the building. 
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HVAC – Rooftop Units 

 
 
 
  

This chart highlights energy use for the four rooftop units (RTU) we’re monitoring that serve the Library.  The chart on the following page shows the energy use 

trends for the past nine months. Condensers in the RTUS run in the summer to provide cooling for the library and irculation fans run year round to distribute 

conditioned air to the library. 

Are the summer hours for the library the same as the winter hours? We’ve assumed so for this graph.  On Tuesday, all the RTUs turn off at night. However, every 

other night at leat one RTU remains on.  What are the control strategies and sensor settings that are used to operate these RTUs and their associated heat 

recovery units? Harvard should relocated the sPod CO2 remote monitoring sensor to the Library next summer to document indoor environment conditions in 

the Library and determine if the controls can be reset to operate less often when the Library is unoccupied. 
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HVAC – Rooftop Units 

 
 

The Chart above is the 9 month trend profile for the 4 RTUs that serve the library.  The table below is the monthly energy use in kWh for these RTUs. 
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HVAC – Air Cooled Condenser Units and Air Handler Units 

 
  

This chart highlights energy use for three air cooled condenser units (ACCU) and two air handler units (labelled HVAC 1&2) we’re monitoring that serve Zone B 

classrooms on th upper and lower floors.  The chart on the following page shows the energy use trends for the past nine months. 

The pattern of energy use in the chart above is consistent with energy use most weeks with the exception of ACCU4. ACCU4 occasionally turns on randomly like 

it does above on Saturday. In additiona, it ran all summer while the three other ACCUs were off.  Are there classrooms in Zone B that are used in the summer? 

Can these systems be operated using free cooling when the outdoor air is 55 Degree F or less? 
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HVAC – Air Cooled Condenser Units and Air Handler Units Continued 

  
  

The Chart above is the 9 month trend profile for 3 ACCUs and 2 AHUs that serve Zone B.  The table below is the monthly energy use in kWh for these 

RTUs and AHUs. 
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HVAC – Heat Recovery Units 

   

This chart highlights energy use for 8 heat recovery units (HRU) that we’re monitoring with the highest monthly energy use.  The chart on the following page 

shows the energy use trends for the past nine months and the table shows the monthly energy use in kWh. 

 The high school’s HRUs are an ongoing maintenance challenge. The chart above summarizes energy use for 8 functioning HRUs. Fvie of the HRUs we’re 

monitoring have flat energy consumption of 80 to 120 watts that indicates they are not functioning properly. 

With the exception of HRU6, all the HRUs turn on when school is in session and turn off when school is not in session. Fan speed is set to provide constant 

volume with associated constant energy use. HRU6 turns on briefly Monday, Tuesday, and Thursday morning and Wednesday afternoon. 

Spot checks of CO2 levels in the school could help give an indication what potential impact the operation of the HRUs might have on building ventilation rates. 

Earlier sPod CO2 monitoring indicated that ventilation rates were acceptable in Room 290. 
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HVAC – Heat Recovery Units - Continued 
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HVAC – Cabinet Unit Heaters 

 
  

This chart  summarizes electricity use for six cabinet unit heaters located in the Kitchen area that we’re monitoring.The CHUs use between 10 and 250 kWh per 

month .The cabinet unit heaters are were turned off between June 15 and September 1. 
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HVAC – Rooftop Exhaust Fans 

 

 

The charts on this page summarize the operation two exhaust fans including EF3 and the dishwasher 

fan. Does EF3 serve the pottery studio? It’s located at the south end of Zone B. Harvard should 

confirm the control settings for both fans. As the two 9-month chart inserts to right point out, both 

exhaust fans have unusual load profiles. Does the dishwasher fan need to remain on when the 

building is unoccupied and why does the energy use increase in June and operate at a higher level 

than before beginning in September? 
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Old School Electrical Subpanels 

 

  

The chart directly above on this page summarizes energy use for six 

electrical subpanels associated with the older portion of the high 

school. Energy use for most of the electrical panels is relatively small 

except for subpanel HLP 3. 

The picture in the upper right corner is the index card for subpanel 

HLP3. Most of these rooms do not appear on the building plans  and 

may not exist anymore. At some point, Harvard should confirm what 

the breakers connect to and update the index cards on these six 

subpanels starting with subpanel HLP 3.  

The chart to the right summarizes energy use for electrical circuits 

connected to subpanel HLP 3. Energy use spikes to about 5,000 watts 

per hour in July. This event should be investigated more closely to 

determine the cause for this significant constant load. 
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Lighting - Classrooms 

 

  

This chart and the following two charts summarize energy use for lighting in the school. The first chart represents classroom lighting. The second chart 

represents corridor lighting, and the third chart represents common area lighting. 

Energy use for the classrooms was relatively flat for the first 9 months of 2016. Energy use decreased during the summer and during school breaks and holidays. 

This chart is for the classrooms with the highest electricity use that we’re monitoring. Three of the classroom lighting circuits have lights that are left on 

constantly 24/7. Doe these lights need to remain on? 
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Lighting - Corridors 

 
  

This chart represents lighting in corrdiors and includes the five corridor lighting circuits that we’re monitoring with the highest energy use. As the following chart 

summarizes,  the hourly use profiles have changed quite a bit this year. As the monthly data in Appendix A summarizes, the light fixture and schedule changes 

have decreased  monthly energy use between 15 and 40 percent for the top three circuits and increased  energy use 1% to 20%  for the next two circuits. 

Additional energy savings may be possible if the corridor lighting can be turned down or turned off when the school is unoccupied. 
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Lighting – Corridors Continued 

 

  

Changes that have occurred with the corridor lighting are fascinating. New light fixtures installed in March lowered energy use in each of the corridor lighting 

electrical circuits that we’re monitoring. However, the most significant changes occur in August and have continued through October.  Lighting energy use 

dropped about 1,500 watts per hour in corridors A114, A122 and dropped about 600 watts per hour in corridor AO16. However, the lights remain on 24/7 in 

these corridors and in corridor B005. Can corridor lighting be turned off or at least turned down when the school is unoccupied? 
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Lighting – Common Areas 

 
 
 
  

This chart summarizes energy use for five electrical circuits  that serve common areas that we’re monitoring. Similar to the classroom and corridor lights, the 

chart shows that there is an opportunity to save energy by turning lights down or off when the building is unoccupied. Energy use patterns have remained about 

the same for the first nine months of the year. The lights in storage rooms 182 and/or 183 are left on occaisionally and may be good candidates for occupancy 

sensor lighting controls. 
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Kitchen Equipment 

 
  

This chart summarizes energy use for the two electrical panels in the kitchen that we’re monitoring.  It is a stacked area chart that shows the cumulative load 

profile for the kitchen equipment. 

The top three energy users in the kitchen include the walk-in freezer, walk in cooler, and  the pizza oven. We’ve lumped the rest of the kitchen equipment into a 

single categoried call other appliances. Energy use for the walk-in freezer was about 16,444 kWh for the first 9 months of the year. 25% of the energy use was in 

July and August. Can the walk-in cooler and freezer be cleaned out and turned off in the summer? 

, 
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Computers 

 
  

This chart summarizes energy associated computers in the high school as see through the microcosm of computers connected to the data servers located in room 

276.  The largest source of energy use for computers is air conditioning. Energy use for the split air conditioning system that serves Room 276 for the first 9 

months  of 2016 was about 11,561 kWh. We recommend increasing the thermostat setting in the room so the air conditioning doesn’t need to run as much. Do 

AC1 and ACC1 serve a data server room? The energy use for this split air conditioner system is very low. 

Energy use for the data servers for the first nine months of 2016 was about 8,400 kWh. The data server load is relatively steady and we assume that turning off or 

turning down the servers is not an option. 

Energy use for the computers located in Room 275 (Computer Lab) for the first nine months was about 5,000 kWh. We recommend working with IT to research 

smart computer power management strategies that will power down computers at night without compromising system update protocols. 
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Appendix A Monthly Electricity Use Grouped by Major Categories   

The following charts summarize monthly electricity use between January 1, 2016, and September 30, 2016 

grouped by major categories and sub-categories. The charts include all the electrical circuits that are being 

monitored at the high school. Energy use for individual months are color coded by sub-category. Months with 

higher electricity use are highlighted in red and months with lower electricity use are highlighted in green. 
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