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Food Service Technology Center Background 

The information in this report is based on data generated at the Pacific Gas and Electric Company (PG&E) Food Service Technology Center (FSTC). 

Dedicated to the advancement of the foodservice industry, The FSTC has focused on the development of standard test methods for commercial 

foodservice equipment since 1987. The primary component of the FSTC is a 10,000 square-foot laboratory equipped with energy monitoring and data 

acquisition hardware, 60 linear feet of canopy exhaust hoods integrated with utility distribution systems, equipment setup and storage areas, and a state-

of-the-art demonstration and training facility. 

The FSTC Energy Efficiency for Foodservice Program is funded by California utility customers and administered by PG&E under the auspices of the 

California Public Utilities Commission (CPUC). California customers are not obligated to purchase any additional services offered by the contractor. 

 

Policy on the Use of Food Service Technology Center Test Results and Other Related Information 
 Fisher-Nickel, Inc. and the FSTC do not endorse particular products or services from any specific manufacturer or service provider. 

 The FSTC is strongly committed to testing foodservice equipment using the best available scientific techniques and instrumentation. 

 The FSTC is neutral as to fuel and energy source. It does not, in any way, encourage or promote the use of any fuel or energy source nor does it 

endorse any of the equipment tested at the FSTC. 

 FSTC test results are made available to the general public through technical research reports and publications and are protected under U.S. and 

international copyright laws. 

 

 

Disclaimer 
Copyright 2015 Pacific Gas and Electric Company Food Service Technology Center. All rights reserved. Reproduction or distribution of the whole or any 

part of the contents of this document without written permission of FSTC is prohibited. Results relate only to the item(s) tested. Neither Fisher-Nickel, Inc., 

PG&E nor any of their employees, or the FSTC, make any warranty, expressed or implied, or assume any legal liability of responsibility for the accuracy, 

completeness, or usefulness of any data, information, method, product or process disclosed in this document, or represents that its use will not infringe 

any privately-owned rights, including but not limited to, patents, trademarks, or copyrights. 

Reference to specific products or manufacturers is not an endorsement of that product or manufacturer by Fisher-Nickel, Inc., the FSTC, or PG&E. In no 

event will Fisher-Nickel, Inc. or PG&E be liable for any special, incidental, consequential, indirect, or similar damages, including but not limited to lost 

profits, lost market share, lost savings, lost data, increased cost of production, or any other damages arising out of the use of the data or the interpretation 

of the data presented in this report. 

Retention of this consulting firm by PG&E to develop this report does not constitute endorsement by PG&E for any work performed other than that 

specified in the scope of this project.  

 

Legal Notice 
This report was prepared as a result of work sponsored by the California Public Utilities Commission (CPUC). It does not necessarily represent the views 

of the CPUC, its employees, or the State of California. The CPUC, the State of California, its employees, contractors, and subcontractors make no 

warranty, express or implied, and assume no legal liability for the information in this report; nor does any party represent that the use of this information 

will not infringe upon privately owned rights. This report has not been approved or disapproved by the CPUC nor has the CPUC passed upon the accuracy 

or adequacy of the information in this report. 
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Executive Summary 

With an ever-increasing interest in technologies that can reduce refrigeration energy consumption and optimize 

system performance, the Food Service Technology Center (FSTC) evaluated the KE2 Therm Solutions KE2 

Evaporator Efficiency (KE2 Evap) evaporator controller, a system that replaces conventional walk-in refrigeration 

mechanical control components with electronic temperature sensors and computerized controls designed to 

optimize the compressor and defrost cycles for best performance with the least energy consumption. The auto-

tuning, adaptive controller applies proprietary algorithms using air and coil temperatures and the refrigeration 

system response to determine optimum demand defrost initiation and heating control, and for evaporator fan and 

compressor cycling.  

The evaluation was conducted on a case-study basis using the FSTC’s 50-sq.ft. lab-use, walk-in freezer to 

compare the energy use and performance of the preexisting mechanically-controlled system to that of the 

retrofitted system using the KE2 Evap controls. Energy consumption was recorded using a logger installed in the 

electrical service panel, and refrigeration temperatures were recorded using the KE2 Evap system hardware and 

its on-board logging capability. Because the retrofit was not readily reversible, the mechanical control system was 

monitored to establish baseline operation and then emulated by the KE2 Evap system by setting parameter 

variables to mimic the mechanical controls. This method allowed researchers to alternate between the Emulated 

Baseline Mode and the KE2 Evap Mode over an extended monitoring period spanning six months in an effort to 

normalize the varying operating conditions and usage patterns of the test freezer. Figures ES1 and ES2 plot the 

daily energy use vs. outdoor ambient temperature data for the Baseline Emulation Mode and KE2 Evap Mode, 

respectively.  

Application of KE2 Evap controller resulted in substantially fewer defrost cycles and an appreciable reduction in 

energy use. The defrost frequency decreased from three per day to an average of one every 30 hours, and the 

evaporator and condensing unit combined energy use decreased from 40.9 kWh/d to 34.6 kWh/d, representing a 

6.3 kWh/d (15%) reduction. The results are summarized in Table ES1.  
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Figure ES1: Baseline Emulation Mode: Energy vs. Outdoor Ambient Temperature 

 

 

 

 

Figure ES2: KE2 Evap Mode: Energy vs. Outdoor Ambient Temperature 
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Table ES-1: Results Summary 

 Baseline Emulation Mode KE2 Evap Mode 

Average Defrost Interval (h) 8 30 

Total Average Energy Use (kWh/d) 40.9 34.6 

Total Average Energy Use Reduction (kWh/d)  6.3 

Percentage Reduction  15.4 

 

The KE2 Therm Evaporator Efficiency controller demonstrated an appreciable reduction in energy use while 

improving system performance. In addition to the direct energy reduction derived from fewer defrosts and 

controlling the compressor and evaporator fans, an added benefit of the KE2 Evap was an elimination of ice build-

up within the freezer interior.  

Being that the KE2 Evap can be installed on a wide range of refrigeration systems, the absolute and relative energy 

reduction can vary proportionately with the system size, location and usage. Furthermore, the overall condition and 

usage level of any particular refrigeration system can affect the potential energy saving contribution of the KE2 

Evap. 

Other advantages of the controller are the monitoring, alarm and diagnostic capabilities, which can be used by end-

users and by service personnel alike. Aside from the efficiency benefits, with the supervisory functions, the facility 

to readily identify and correct problems could save energy that would otherwise be wasted. 

 


