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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 Hildreth Elementary 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 Hildreth Elementary School has decreased by about 8%. Electricity use does not 

include energy produced from the onsite solar PV system. We can add this information to our next 

report if Harvard can provide monthly energy use to us. Most of the electricity savings occurred 

during the winter. Warmer weather this winter may have contributed to these energy savings. 

- Natural gas use at Hildreth Elementary School has decreased by about 16%. The weather-adjusted 

gas use increased about 2%. The 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) HVAC equipment 

b) Lighting 

c) Plug loads 

d) Electrical Panels 

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 8%. 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 slight 2% increase 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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HVAC - Boiler operation 

 

 
 
  

These charts summarize the performance of the boilers and related 

heating equipment. The chart directly above is the boiler system supply 

temperature. Facility management is able to keep the boilers off from 

about mid May until the end of September this year. 

The two charts to the right summarize hourly electricity use for the 

major boiler system components the week of October 3. Data is 

incomplete for Monday, Tuesday, and a few hours on Sunday. The 

heating pumps are variable speed and appear to turn on automatically 

at an outdoor air temperature (OAT) of about 55 Degree F.  Can the 

OAT setpoint be reduced to 40 Degree F when the building is 

unoccupied? 

The lower chart to the right provides more granularity for the non-

heating pump electrical loads. We don’t see exhaust fans running in 

boiler rooms very often. What is it running for? In addition, how much 

HVAC equipment is pneumatic? The compressor is running constantly 

which is an indication that the air system may have a serious leak or 

leaks. 

 



2 

 

 

HVAC - Rooftop Units 

 
  

This chart summarizes energy use in August for three rooftop units (RTU) and two air handler units (AHU labelled “H&V Unit 5A” and “Air Handler”). RTU C uses 

the most electricity and we assume serves the library. The other two RTUs use less energy and we assume serve administration offices located in the “new” 

building. Are the RTUs operating with a night setback? Does RTU A need to run on weekends? Can the fans in RTU A and RTU B be turned off when the building 

is unoccupied like it appears occurs with RTU C? H&V Unit 5A shuts off during the summer. Are all the AHUs turn off in the summer, at least the AHUs located in 

parts of the building that are unused in the summer? 
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HVAC - Rooftop Units Continued 

 

This chart summarizes energy use in the October for the same RTUs and AHUs described on the previous page. The weather warms up enough on Friday so that 

the air condition equipment turns on briefly but at a very low level. The circulation fans in RTU C cycle on and off over the weekend. Was this for heating or 

cooling and can the fans be turned off over the weekend? In addition, as we saw on the previous page for August, the RTU A and RTU B fans run constantly 24/7. 

Can the RTU A and RTU B circulation fans be turned off when the building is unoccupied? 

 The AHU labelled “Air Handler” has an odd operation schedule. It runs constantly 24/7 Monday and Tuesday, then cycles on and off at different speeds 

Wednesday through Sunday.  What controls this AHU? 

H&V Unit 5A operates 5 days per week (although the data doesn’t appear in this graph) when school is in session. We recommend that Harvard request a 

systematic review the building’s HVAC system. Prescriptive on/off operation of the hallway air handler units may not be the most efficient use for this 

equipment. Harvard could move the sPod portable sensor into one of the hallways to document existing temperature and CO2 levels over time then see how 

these levels change if the AHUs are turned off or run for 15 minutes each hour that school is in session. 

The chart and table on the following page document the 9-month energy use trends and monthly energy use for these RTUs and AHUs. 
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HVAC - Rooftop Units Continued 
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HVAC - Unit Ventilators 

 

 
 

This chart summarizes energy use for 7 unit ventilators we’re recording that have high energy 

use. The unit ventilators without room designations are located in the old building south wing. 

Each classroom has at least one unit ventilator that draws in fresh air from outside, heats it, then 

circulates the conditioned air into the classroom. Each unit is controlled locally with thermostats 

installed in each classroom. We believe that all the unit ventilator controls are pneumatic. 

As the graph indicates, several unit ventilators run 24/7 constantly. The blower motors could be 

turned off manually when the room is unoccupied. As an alternative, all the blower motor 

circuits could be turned off at the electrical panels with a single switch. 

The chart and table on the following page document the 9-month energy use trends and 

monthly energy use for the top 5 energy use unit ventilators that we’re monitoring. 

 

 

 

 



6 

 

 

HVAC - Unit Ventilators Continued 
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HVAC - Rooftop Exhaust Fans 

 

This chart summarizes energy use for five rooftop exhaust fans that we’re monitoring. Four of the five exhaust fans run 24/7 constantly. The fifth fan labelled EF 

4a & 5a does not appear to be running. Do the exhaust fans need to run when the building is unoccupied? 

The chart and table on the following page document the 9-month energy use trends and monthly energy use for these exhaust fans. 
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HVAC - Rooftop Exhaust Fans Continued 
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Lighting - Classroom 

 
 
  

This chart summarizes energy use for classroom lighting circuits that we’re monitoring. Other than a few evenings when the lights are turned on at low levels, 

classroom lighting schedules follow the school class in session schedule very closely. 
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Lighting – Common Area 

 

 
 
 
  

This chart summarizes energy use for common area lighting circuits that we’re monitoring.  The circuit labelled “Corridor” appears to have at least two 

lighting levels. Reviewing the 9 month data we see that the circuit labelled “Lights Hall & Emergency” have at least two light levels as well. Do all the corridor 

hall lights need to remain on at night or can one circuit be turned off? Can the “Corridor” lights be turned off at night like the other hall lights? 
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Plug Loads - Classrooms 

 

This chart summarizes energy use for classroom electric outlet energy use that we’re recording. Does Harvard have any thoughts about what’s turning on each 

day in room 120? In addition, there are minor electricity loads that are on 24/7 constantly. Could these loads be connected to occupancy sensor equipped 

extension outlets? 

The table below summarizes the monthly use for each of the electrical loads. Using Room 124 as an example, could all the classroom plug loads be turned off in 

July and August? 
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Plug Loads – Common  Areas 

 

 
  

This chart summarizes energy use for several common area outlet or special purpose electrical loads. It would be worth investigating energy use by the elevator 

and the sewage ejector pump at night and weekends. 

The table below summarizes the monthly use for each of the electrical loads. What is the mail slot outlet used for? 
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Electrical Panels 

 

  

The chart above summarizes energy use for five electrical panels that serve lighting and plug loads in specific 

wings of the building. Harvard could use this information to provide monthly (or weekly) reports to each wing 

how they are doing with their energy consumption this month compared to the previous month and beginning 

in January compared to the previous year. As a general rule these lighting and plug loads follow the class in 

session schedule very closely. We assume that the evening electrical loads are associated with corridor and 

classroom lights that turned on for evening cleaning. Are there any potential explanations for the high energy 

use recorded for electrical panel ELG on Monday and Tuesday?  

The small insert chart to the right is for Panel EL4. This serves HV6A, the air handler unit that was running 24/7 

constantly. We assume that this air handler unit has been turned down or turned off. This would account for the 

significant energy savings beginning in March unless some other major change occurred. 

The chart and table on the following page document the 9-month energy use trends and monthly energy use for 

these electrical panels. 
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Electrical Panels Continued 

 

 



15 

 

 

Electrical Panels Continued 

 

   
  

The chart above summarizes energy use for five additional electrical subpanels that we’re monitoring. The energy baseloads associated with 

these electrical panels are higher when school is not in session than the energy baseloads associated with the other five electrical panels that 

we’re monitoring. The detailed monitoring that we’re doing in a few electrical panels can provide insights to areas that would be worth 

surveying for additional potential energy savings. 

The chart and table on the following page document the 9-month energy use trends and monthly energy use for these electrical panels. There’s 

about 1,000 watts per hour of constant energy use in the kitchen during the summer connect to subpanel ELK. The other electrical panel that 

serves the kitchen powers down almost completely.  Is there additional equipment in the kitchen that can be turned off during the summer? 
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Electrical Panels Continued 
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Appendix A Monthly Electricity Use Grouped by Major Categories   

The following chart 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 

Library. 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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