
SEU/DVGBC Case Study- 
Energy audits of schools 
 
Teams of students & faculty from the 
Industrial Assessment Center at the 
University of Delaware performed en-
ergy audits at 15 schools in Delaware, 
addressing energy sustainability re-
quirements of Pathway to Green 
Ribbon Schools Program.  The audits 
were sponsored by the Sustainable 
Energy Utility and were led by Center 
Director Dr. Keith Goossen and Assis-
tant Director Ralph Nigro, faculty 
members in the Department of Elec-
trical and Computer Engineering and 
Center for Energy and Environmental 
Policy, in 2014-2016.  All aspects of 
equipment and procedures were ex-
amined for energy savings. 

 
 

 
Summary 
 
A range of public and private schools were audited with a variety of HVAC and lighting systems.   
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The University of Delaware Industrial Assessment Center performed energy 
audits at these schools, finding $800,000 in energy savings opportunities.   

         
             
 
 
 
 

                        

     

     

      

                     

     



 
203 recommendations were made resulting in over 17,000,000 pounds CO2 reduction of carbon footprints. 

 
Highlighted Recommendations 
The table below summarizes general recommendations 
that were made often and had high impact.  Unattended 
computer operation, particularly at night, was “observed” 
through an analysis of diurnal electrical consumption that 
was used to determine stated wastage.  This is partly due 
to manual leaving-on, but also due to settings that allow 
computers to be woken up at night for upgrades.  In addi-
tion screen projectors were observed to be left on 
unnecessarily.  Unnecessary ventilation occurred at sev-
eral schools, increasing both fan energy and heating and 
cooling costs.  Remedies are staged as shown: first, the 
start of ventilation can be delayed from school start-up 
(typically 7:30 AM) to ~ 9 AM, as CO2 levels do not build 
up until then.  Further remedies are variable drives on fans 
using either manual or CO2 sensor control, and/or energy 
recovery on ventilators.  Another common HVAC measure 
was switching inside fan coil units to fan-auto, so the fan 
only operates when heating or cooling.  Also variable 
drives on HVAC circulation pumps save considerable en-
ergy, but require 2-way valves on air handlers thus 
modulating water flow.  Kitchen hood operation is mostly 
legacy from a time when full cooking was performed.  
Since today it is mostly warming, fan energy and HVAC  
costs associated with kitchen hoods can be reduced.   

 
 
Other common measures were upgrading exterior lighting 
to LED, and installing dampers on boiler stacks to reduce 
heat loss when boilers cycle off.   
 
Interior LED Lighting Recommendations 
During ~ 2014-2015, interior LED lighting became both 
cost effective and reliable.  Particularly, LED tubes became 
available for replacement of fluorescent tubes.  Thus while 
for the earlier assessments (1-7 above) few interior LED 
recommendations were made, for assessments 8-15, this 
recommendation was made in every assessment for sav-
ings of 539,100 kWh and $61,600, with implementation 
cost of $412,800 for a simple payback of 6.7 years. 
 
Other recommendations of interest 
A leaking buried steam pipe at one school was determined 
to be losing $50,000/year of steam from a utility analysis.  
HVAC costs were reduced at several schools through in-
creased unoccupied setbacks.  One school had summer 
boiler use for dehumidification, which if eliminated would 
save $52,800/year.  Finally, gas consumption for domestic 
hot water could usually be reduced by curtailing water 
loop pumping to occupied times, or by converting to 
point-of-use pressure-fed units rather than loops.

 

school area ft2 utility $ gas MMBTU electric kWh
measures 
found

% $ 
savings

% CO2 
savings

% gas 
savings

% kWh 
savings

Mt Pleasant Elemen. 163,000 $143,221 3,343 1,012,866 18 37 43 45 41
Mt Pleasant High 247,000 $269,623 11,135 1,754,082 18 39 43 40 45
Brandywine High 195,000 $197,150 7,209 1,395,000 22 56 53 79 27
Seaford Elementary 62,646 $93,550 1,800 472,000 16 41 40 66 40
Delmar Elementary 145,000 $176,317 672 1,545,912 16 33 34 75 32
St. Andrews (partial) 97,518 (audited) $703,285 27,808 5,331,737 13 12 13 30 4
Sanford K-12 prep 173,000 $225,247 5,521 1,911,359 32 24 24 34 21
West Park Elemen. 36,000 $149,422 3,266 806,400 6 10 13 26 8
Kirk Middle School 120,000 $378,862 13,343 2,985,606 9 35 38 55 30
Albert Einsten Acad. 12,000 $15,348 527 84,033 6 36 40 15 56
Forwood Element. 52,000 $81,228 2,957 506,889 11 32 36 51 27
ASPIRA Academy 100,000 $84,856 1,480 690,696 8 29 26 6 30
Wilmington Mont. 75,000 $71,850 2,674 369,125 12 30 41 30 48
Talley Middle Sch. 120,000 $130,612 3,326 964,616 9 38 41 21 47
St. Michael's School $51,234 686 410,008 7 32 33 55 29



  

Assessment  Annual Total Implementation Simple  
 Recommendations Resource Annual  Costs Payback

(AR) Savings Savings

816,400 kWh

153,200 kWh
4,160 MMBTU

430,800 kWh
5,260 MMBTU

83,900 kWh
3,050 MMBTU

272,80 kWh

Install variable drives on 
circulation pumps

234,800 kWh $22,600 $39,640 1.8 years

346,700 kWh

26,000 kWh
1,130 MMBTU

1,030 MMBTU

1.1 years

Install boiler stack dampers 
(recommended 5 times) 1.9 years$8,100 $15,000 

$12,500 $13,200.00 
Manually or automatically curtail 
kitchen hood use (recommended 

8 times) 

Switch HVAC fans to fan-auto 
(recommended 6 times) $20,600 $300 ~ 0

Upgrade exterior lighting to LED 
(recommended 14 times) $30,700 $199,500 6.5 years

1.1 years

Further curtail ventilation-
associated HVAC costs with 

energy recovery (rec. 4 times)
$37,400 $275,000 7.4 years

Further curtail ventilation and fan 
energy with variable drives and 

CO2 sensors (rec.7 times)
$83,700 93,000

Turn off computers when not in 
use or use energy efficient 

operating settings (rec. 8 times)
$71,900 $5,000 0.1 years

Curtail ventilation (recommended 
7 times) $52,700 $1,670 ~ 0

                                                                     


