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This study documents the performance of two Cres Cor hot food holding 
cabinets, models H-137-UA-12B, an insulated hot food holding cabinet, and 
model 131-1816B, a non-insulated unit.  This test method was based on an 
enhanced version of ANSI/NSF 4 - 1999 Performance of Enclosed Hot Food 
Holding Equipment and Hot Food Transport Cabinets.  This test evaluated 
the cabinets preheat time and energy, idle energy consumption and tempera-
ture uniformity.  

The preheat test is a measure of how much energy an appliance consumes in 
achieving a temperature of 150°F, from a temperature of 73°F.  The idle en-
ergy test reports how much energy is required to maintain a 150°F set point.  
The control panels for the two hot food holding cabinets consist of an on/off 
switch and a temperature control dial. A summary of the test results are pre-
sented in Table ES-1. 

Table ES-1.  Summary of Cres Cor’s Insulated and Non-Insulated Cabinets 
   

 Cabinet Insulated Unit Non-insulated Unit 
 
 

 Nameplate Rating (kW) 2.00  2.00 
 Measured Rating (kW) 1.93 1.99 
 Percent Different (%) 3.50 0.05 
 Preheat Time (min.) 17:25 20:10 
 Preheat Energy (Wh) 540 680 
 Preheat Degrees Per Minute (°F) 4.44 3.58 
 Idle Energy Rate (Wh) 410 1,335 
 Idle Duty Cycle (%) 20 67 
 Temp. Uniformity Difference (°F) 7.7 12.3 
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The two Cres Cor holding cabinets tested, one insulated and one non-
insulated unit, performed well under the rigorous conditions of the testing.  
Both cabinets performed effectively with respect to preheat times, reaching 
150°F in 17:25 min. and 20:10 min., respectively. The insulated cabinet ex-
hibited a particularly low idle energy rate of 410 Wh (20% idle duty cycle), 
whereas the non-insulated cabinet required 1335 Wh (67% idle duty cycle) 
to maintain 150°F as one might anticipate.  In addition, each unit demon-
strated a consistent temperature from top to bottom — the insulated unit had 
an average temperature gradient of only 7.7°F and the non insulated unit had 
an average temperature gradient of 12.3°F.  The performance and energy 
benefits of the insulated package were clearly demonstrated. 

The test results demonstrate that the Cres Cor hot food holding cabinets are 
very effective at holding foods at temperature along with excellent preheat 
performance, which is advantageous for the portability usage of hot food 
heating cabinets.  Cres Cor has successfully developed an insulated hot food 
holding cabinet that combines quick preheats, energy efficiency and tempera-
ture uniformity. 
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The hot food holding cabinet is a widely used and versatile piece of equip-
ment in a commercial kitchen. Though these cabinets are mostly used for 
keeping food at safe serving temperature, they are also used for keeping 
plates warm for service, as well as transporting food for catering events.  In 
addition, these hot food holding cabinets are light weight for easy moving, 
yet strong enough for everyday use.  

These hot food holding cabinets can be plugged into any wall outlet and util-
ize large wheels for ease of transport.  In addition, the insulated cabinet util-
izes such energy saving attributes such as magnetic door gaskets, auto door 
closers and Dutch doors. 

The Pacific Gas and Electric Company’s Food Service Technology Center 
developed a uniform testing procedure to evaluate the performance of hot 
food holding cabinets.  This test method was based on an enhanced version 
of ANSI/NSF 4 - 1999 Performance of Enclosed Hot Food Holding Equip-
ment and Hot Food Transport Cabinets. 

This test method is pending ratification as an official ASTM Standard.  Ap-
plication of this test method determine preheat time and energy consump-
tion, and idle energy consumption rates that correlate with “real-world” per-
formance, providing end users with valuable information for purchasing and 
operating hot food holding cabinets.  In addition, top to bottom temperature 
uniformity is characterized in the hot food holding cabinet. 

The glossary in Appendix A is provided so that the reader has a quick refer-
ence to the terms used in this report. 

 

Background 
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The objective of this report is to examine the operation and performance of 
two Cres Cor hot food holding cabinets, models H-137-UA-12B (an insulated 
unit) & 131-1816B (an non-insulated unit), under the controlled conditions of 
an enhanced ANSI/NSF 4 - 1999 test method. The enhancements examine 
the preheat energy consumption and idle energy consumption conforming 
with the Food Service Technology Center’s Standard Test Method for the 
Performance of Hot Food Holding Cabinets. 

The scope of this testing is as follows: 

1. Verify that the appliance is operating at the manufacturer’s rated 
energy input. 

2. Document the preheat energy consumption and time. 

3. Document the idle energy consumption. 

4. Characterize the vertical temperature uniformity within the cabi-
net. 

 

Hot food holding cabinets are mainly used for keeping food at temperature 
without further cooking the product or drying out the food. The two tested 
Cres Cor hot food holding cabinets (Figure 1.1 & 1.2) are similar in size and 
shape with the biggest difference being that one is insulated and the other in 
non-insulated.  

Each unit’s control panel consist of an “on/off” switch and a temperature 
dial.  The heat source consists of a fan that circulates air over electric resis-
tance elements which is forced up a vented chimney in the back of the unit 
for even heating from top to bottom.  The fan in these units continues to run 
as the heating element cycles on and off.  Both units’ controls are accessible 
without opening the door. Each unit is equipped with heavy-duty, 5-inch 
swivel casters with two brakes. The bodies are constructed of non-corrosive, 
high tensile aluminum. The insulated unit has a twelve shelve capacity, 
Dutch doors, magnetic gaskets and auto door closers. The non-insulated unit 
has a seventeen shelve capacity and gravity latches. 

Objectives 

Appliance  
Description  
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Appliance specifications are listed in Table 1-1 & 1.2, and the manufac-
turer’s literature is in Appendix B. 

Table 1-1.  Insulated Cabinet Specifications. 
 

 Manufacturer Cres Cor 

 Model H-137-UA-12B 

 Generic Appliance Type Hot Food Holding Cabinet 

 Rated Input 2.0 kW 

 Voltage 120 V, single phase 

 Dimensions 28” x 35-3/8” x 21-3/4” 

 Construction Aluminum body, 1-1/2 fiberglass insulation, self closing 
Dutch doors with latches, magnetic door gaskets, 5” dia. 
swivel casters (front caster w/breaks), and twelve adjustable 
shelves. 

 Controls An on/off switch with an dial for temperature selection with 
digital readout. 

 Water Pan 3-1/2 pint capacity 
 

 

Figure 1-1. 
Cres Cor Insulated Hot 
Food Holding Cabinet 
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Table 1-2. Non- Insulated Cabinet Specifications 
 

 Manufacturer Cres Cor 

 Model 131-1816B 

 Generic Appliance Type Hot Food Holding Cabinet 

 Rated Input 2.0 kW 

 Voltage 120 V, single phase 

 Dimensions 28” x 35-3/8” x 21-3/4” 

 Construction Aluminum body, gravity type latches, 5” dia. swivel casters 
(front caster w/breaks), and seventeen shelves. 

 Controls An on/off switch with an dial for temperature selection with 
analog readout. 

 Water Pan 3-1/2 pint capacity 
 

Figure 1-2. 
Cres Cor Non-Insulated 
Hot Food Holding Cabinet 
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FSTC researchers installed the hot food holding cabinets according to the 
manufacturer’s instructions in an appropriate space.  All sides of the hot food 
cabinet were a minimum of 3 ft from any wall, side partition, or other operat-
ing appliance.  The associated heating or cooling system for the space main-
tained an ambient temperature of 73 ± 3° F within the testing environment.  
All test apparatus were installed in accordance with Food Service Technol-
ogy Center’s Standard Test Method for the Performance of Hot Food Hold-
ing Cabinets1 and the ANSI/NSF 4 - 1999 test method.2 

Power and energy were measured with a calibrated watt/watt-hour transducer 
that generated an analog signal for instantaneous power and a pulse for every 
10 Wh.  The transducer and thermocouples were connected to an automated 
data acquisition unit that recorded data every 5 seconds.  A voltage regulator 
was used to maintain a constant voltage for all tests.  Figure 2-1 illustrates the 
typical hot food holding cabinet test setup. 

 

Setup and  
Instrumentation 

Figure 2-1. 
Cres Cor Insulated 
Cabinet with Computer 
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Cavity temperature rise and uniformity were measured with K-type thermo-
couples.  All data were logged using a Fluke Helios data logger and recorded 
on a PC.  The door(s) were not opened during any of the testing.  Five, 18 x 
26 x 1 inch sheet pans were placed inside the cabinet for the idle energy rate 
tests. 

 

The energy input rate was determined by turning on the hot food holding 
cabinet and measuring the energy consumed from the time the elements cy-
cled on to the time the elements cycled off.  Peak input during this period 
was the measured input rate for the appliance.  Thermostat calibration was 
verified by allowing the cabinet to operate with the thermostat set to 150°F 
for a period of one hour and then monitoring the cabinet cavity temperature 
for a period of thirty minutes.  The controls were then adjusted to maintain 
150±3°F in the center of the cabinet. 

 
Preheat tests record the time and energy required for the cabinet to raise the 
cavity temperature from 73°F to a temperature of 150°F. Data recording be-
gan when the cabinet was first turned on. After the cabinet was preheated, it 
was allowed to stabilize for one hour.  The idle energy consumption was 
monitored for a 2-hour period thereafter. 

Hot food holding cabinets are not intended to “cook” food—the product is 
already at temperature when placed into the cabinet.  In keeping with that 
scenario, the idle energy test does not use a food product. In addition, testing 
at the Food Service Technology Center has determined that idle energy con-
sumption does not differ between an empty cabinet and a cabinet that has a 
food load, provided that it’s already at the holding temperature. 

Energy Input Rate 
and Thermostat 
Calibration 

Preheat and Idle 
Rate Test 
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Prior to testing, the energy input rate was measured and compared with the 
manufacturer’s nameplate value.  This procedure ensured that the hot food 
holding cabinets were operating within their specified parameters.  

 

Table 3-1.  Energy Input Rates. 
 
 

 Holding Cabinets Insulated Unit Non-Insulated Unit 
 
 
 
 

 Nameplate Rating (kW) 2.00 2.00 

 Measured Rating (kW) 1.93 1.99 

 Percent Difference (%) 3.50 0.05 
 

 

Time and energy were monitored starting from the time the cabinets were first 
turned on. The preheat ended when the units reached 150°F.  The results of 
the preheat test are presented in Table 3-2.  Temperature and energy profiles 
are presented in Figures 3-1 and 3-2. 

As expected the insulated cabinet had a quicker preheat which is a result of 
the insulation, however the non-insulated unit only needed about 3 additional 
minutes to reach the 150°F mark. 

 

Table 3-2.  Preheats Testing Results. 
 
 

 Holding Cabinets Insulated Unit Non-Insulated Unit 
 
 
 
 

 Preheat Time (min.) 150°F 17:25 20:10 

 Preheat Energy (Wh) 540 680 

 Preheat Rate (°F/min) 4.44 3.58 
 

Energy Input Rate 

Preheats 
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Figure 3-1. 
Insulated Cabinet’s 
Preheat  

Figure 3-2. 
Non-Insulated 
Cabinet’s Preheat  
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For the idle test, researchers loaded five full-size sheet pans into the pre-
heated cabinet.  The sheet pans were positioned so that there was a equal 
amount of space between each pan. The cabinets were then allowed to stabi-
lize for one hour.  The thermostat was set to cycle on the elements when the 
cavity temperature dropped to 150°F during testing, preventing the cavity 
temperature from dropping below the set point.  The average temperature was 
greater than 150°F as illustrated in Figure 3-1 and 3-2.  After the stabilization 
period, the energy consumption was monitored over a 2-hour period.  The 
door(s) remained closed during the idle test. 

The idle energy rate and associated duty cycle of the insulated unit was about 
one-third that of the non insulated unit, which is demonstrated in Figures 3-3 
and 3-4. Also to be noted is the temperature profile in both graphs.  In Figure 
3-3, the cabinet temperature reacted quickly when the heating elements were 
energized and then slowly cools down, a result of the insulation.  In Figure 3-
4 the opposite occurs: it takes longer to heat up than to cool down.  The low 
energy use of the insulated cabinet can be credited to the insulation, generat-
ing a cabinet that is less susceptible to ambient temperature. 

 
Table 3-3.  Idle Energy Rates 
 
 

 Holding Cabinets Insulated Unit Non-Insulated Unit 
 
 
 
 

 Idle Energy Rate (Wh) 410 1,335 

 Idle Duty Cycle (%) 20 67 
 

 

Idle Test 
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Figure 3-3. 
Insulated Cabinet’s 
Idle Rate  

Figure 3-4. 
Non-Insulated 
Cabinet’s Idle Rate  
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For this test, temperatures were measured in five different locations. Two 
thermocouples are located 5 ½ inches from the top and the bottom of the 
cabinet, and one thermocouple was located in the geometric center of the unit. 
The two remaining thermocouples were evenly spaced between the top (and 
bottom) thermocouples and the center thermocouples.  See Table 3-4 and 
Figures 3-5 and 3-6. 

 
Table 3-4.  Internal Temperature Uniformity 
 
 

 Holding Cabinets at 150°F Insulated Unit Non-Insulated Unit 
 
 
 
 

 Average Range (°F) 7.7 12.3 

 Minimum Range(°F) 2.9 7.9 

 Maximum Range(°F) 17.4 15.4 
 

 

 

Temperature 
Uniformity/ 
Stratification 

Figure 3-5. 
Insulated Cabinet’s 
Temperature Uni-
formity 
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The initial capital cost of a hot food holding cabinet can vary dramatically 
based on the size, construction, and included options. Often cabinets can be 
identical in size and functionality, yet their energy consumption can be very 
different. Therefore, the energy use of a holding cabinet is helpful informa-
tion that can be used to justify purchasing decisions. For instance, without 
knowing about energy use, the added first cost of an insulated holding cabinet 
can influence a purchaser into opting for the lower cost, non-insulated cabi-
net. But, when energy consumption is considered, the consumer can make a 
more informed purchasing decision which includes the return on investment 
for additional capital costs. 

The two hot food holding cabinets in this report are prime examples of cabi-
nets that have numerous similarities, but have different energy consumption 
profiles. The estimated annual cost to operate the insulated and non-insulated 
hot food holding cabinets is shown in Table 3-5. Also included in this table is 
the estimated payback period. The estimated payback period is based on the 

Figure 3-6. 
Non-Insulated 
Cabinet’s Tempera-
ture Uniformity 

Operational 
Cost Model 
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cost difference between the insulated cabinet and the non-insulated cabinet 
and the associated time required to recoup the additional investment of pur-
chasing the insulated cabinet. The payback period is directly related to the 
cost of electricity. If energy is inexpensive, the operational cost of a non-
insulated cabinet is minimal, extending the payback period. But, if the energy 
is moderate to expensive, the payback period drops to 1.7 yr. or less. 

Additionally, an insulated cabinet reduces the heat added to the kitchen space. 
It is estimated that a non-insulated hot food holding cabinet can add as much 
an additional 1/4 ton in air conditioning needs over an insulated cabinet. 

 
Table 3-5.  Operational Energy Consumption and Cost Model 
 
 

 Holding Cabinets Insulated* Non-Insulated Cost  Estimated 
   Cabinet Cabinet Difference Payback Period** 
 
 
 
 

 Estimated Retail Cost $2,500 $1,650 $850 N/A 

 Idle Energy Rate (W) 410 1,335 925 N/A 

 Annual Cost @ $112 $365 $253 3.4 yr. 
 $0.05 kWh – 15 h/d 

 Annual Cost @ $225 $731 $506 1.7 yr. 
 $0.10 kWh – 15 h/d 

 Annual Cost @ $337 $1,096 $759 1.1 yr. 
 $0.15 kWh – 15 h/d 
 

* The insulated unit (Table 1-1) has additional features that were not on the 
non-insulated unit, thus the suggested retail price is slightly higher for the 
additional functions. 

** The estimated payback period is based on the cost difference ($850) be-
tween the insulated cabinet and the non-insulated cabinet and is the amount of 
time required to recoup, through energy savings, the added cost of the insu-
lated cabinet.  
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The two Cres Cor holding cabinets tested, models H-137-UA-12B (insulated 
unit) and model 131-1816B (non-insulated unit) performed well under the 
rigorous conditions of the ANSI/NSF 4 performance test and the Food Ser-
vice Technology Center’s Standard Test Method for the Performance of Hot 
Food Holding Cabinets.  Both the insulated and non insulated units per-
formed well with respect to preheat time (a minimum of 150°F) in 17:25 and 
20:10 respectively. The insulated unit demonstrated a very low idle energy 
consumption rate of 410 Wh at 150°F (20% idle duty cycle).  The non-
insulated unit consumed 1335 Wh at 150°F (67% idle duty cycle).  In addi-
tion, each unit demonstrated a consistent temperature uniformity from top to 
bottom with the insulated unit averaging a temperature range of 7.7°F and 
the non insulated unit averaging a temperature range of 12.3°F.  

Another consideration of the purchaser is the cabinet’s estimated payback 
period, which is directly related to the cost of electricity. If energy is inex-
pensive, the operational cost of a non-insulated cabinet is minimal. But, if 
the energy is moderate to expensive, an insulated cabinet might be better 
suited for the operators needs and the payback period can be as low as 1.7 yr. 
or less. 

Cres Cor has incorporated short preheat times with temperature uniformity 
ensuring the user that the cabinet’s operate as preset on the temperature dial.  
They have also successfully developed an insulated hot food holding cabinet 
that combine quick preheats, energy efficiency with a fine temperature uni-
formity. 

 

 

Cres Cor has 

successfully de-

veloped an insu-

lated cabinet 

combining quick 

preheats, energy 

efficiency with a 

fine temperature 

uniformity. 
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Cooking Energy (kWh or kBtu) 
 

The total energy consumed by an appliance as it is used to cook a 
specified food product. 
 

Cooking Energy Consumption Rate (kW or kBtu/h) 
 

The average rate of energy consumption during the cooking period. 
 

Cooking Energy Efficiency (%) 
 

The quantity of energy input to the testing media; expressed as a 
percentage of the quantity of energy input to the appliance during 
the half- and full- energy input rate cooking energy efficiency tests. 
 

Energy Input Rate (kW or kBtu/h) 
Energy Consumption Rate 
Energy Rate 
 

The peak rate at which an appliance will consume energy, typically 
reflected during preheat. 
 

Heating Value (Btu/ft3) 
Heating Content 
 

The quantity of heat (energy) generated by the combustion of fuel.  
For natural gas, this quantity varies depending on the constituents of 
the gas. 
 

Hot Food Holding Cabinet 
 

Hot food holding cabinets are described as an kitchen appliance 
which is used to hold food (usually no greater than 200°F) which has 
been cooked in a separate appliance. 
 



Glossary 
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Idle Energy Rate (kW or Btu/h) 
Idle Energy Input Rate 
Idle Rate 
 

The rate of appliance energy consumption while it is “idling” or 
“holding” at a stabilized operating condition or temperature. 

 
Idle Temperature (°F, Setting) 
 

The temperature of the cooking cavity/surface (selected by the ap-
pliance operator or specified for a controlled test) that is maintained 
by the appliance under an idle condition. 
 

Measured Input Rate (kW or Btu/h) 
Measured Energy Input Rate 
Measured Peak Energy Input Rate 
 

The maximum or peak rate at which an appliance consumes energy, 
typically reflected during appliance preheat (i.e., the period of opera-
tion when all burners or elements are “on”).   
 

Pilot Energy Rate (kBtu/h) 
Pilot Energy Consumption Rate 
 

The rate of energy consumption by the standing or constant pilot 
while the appliance is not being operated (i.e., when the thermostats 
or control knobs have been turned off by the food service operator). 
 

Preheat Energy (kWh or Btu) 
Preheat Energy Consumption 
 

The total amount of energy consumed by an appliance during the 
preheat period.   
 

Preheat Rate (°F/min) 
 

The rate at which the cook zone heats during a preheat. 
 

Preheat Time (minute) 
Preheat Period 
 

The time required for an appliance to “preheat” from the ambient 
room temperature (75 ± 5°F) to a specified (and calibrated) operat-
ing temperature or thermostat set point.   
 



Glossary 
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Production Capacity (lb/h) 
 

The maximum production rate of an appliance while cooking a 
specified test product in accordance with the heavy-load cooking 
test. 
 

Production Rate (lb/h) 
Productivity 
 

The average rate at which an appliance brings a specified food prod-
uct to a specified “cooked” condition.   
 

Range Top 
 

A device for cooking food by direct or indirect heat transfer from 
one or more cooking units to one or more cooking containers. 
 

Rated Energy Input Rate (kW, W or Btu/h, Btu/h) 
Input Rating (ANSI definition) 
Nameplate Energy Input Rate 
Rated Input 
 

The maximum or peak rate at which an appliance consumes energy 
as rated by the manufacturer and specified on the nameplate. 
 

Test Method 
 

A definitive procedure for the identification, measurement, and 
evaluation of one or more qualities, characteristics, or properties of a 
material, product, system, or service that produces a test result. 
 

Temperature Response 
 

The temperature rise measure on the surface of a steel plate during 
the test period in accordance with the heat-up temperature response 
test. 
 

Temperature Uniformity 
 

The comparison of individual temperatures measured on a vertical 
line in the center of the hot food holding cabinet. 
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Appendix B includes the product literature for the Cres Core Insulated, 
model H-137-UA-12B and Non-Insulated, model 131-1816B hot food hold-
ing cabinets 
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Section 11.1  Test Oven Description 

 
Date: December 2000 

Manufacturer: Cres Cor 

Models Number: H-137-UA-12B (insulated unit) 

Serial Number: AJJ-K5573A 

Fuel Type: Electric 

Size: Full 

Rated Input: 2.0 kW 

Cabinet Cavity Volume: 33,300 cubic inches 

Controls: An on/off switch with an dial for temperature selection with 
digital readout. 

 

Date: December 2000 

Manufacturer: Cres Cor 

Models Number: 131-1816B (non-insulated unit) 

Serial Number: EJJ-K5560A 

Fuel Type: Electric 

Size: Full 

Rated Input: 2.0 kW 

Cabinet Cavity Volume: 28,180 cubic inches 

Controls: An on/off switch with an dial for temperature selection with ana-
log readout. 
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Section 11.2  Thermostat Accuracy 

 

As-Received Condition: Insulated Unit Non-Insulated Unit 
   

   

 Center of Oven Temperature: 150°F 150°F 

 Oven Temperature Control Setting: 150°F 150°F 

As-Adjusted Condition:   

 Center of Oven Temperature: 150 ± 3°F 150 ± 3°F 

 Oven Temperature Control Setting: 150°F 150°F 

Section 11.3  Energy Input Rate  

 

 Test Voltage 120 V 120 V  

 Rated Input 2.0 kW 2.0 kW 

 Measured Energy Input Rate: 1.93 kW 1.99 kW 

 Percent Difference Between Measured and Rated 3.50% 0.05% 

 

Section 11.4  Preheat Energy and Time 

 

 Test Voltage 120 V 120 V 

 Starting Temperature 72.8°F 70.0°F 

 Preheat Energy Consumption 540 Wh 680 Wh 

 Preheat Time 17:25 min 20:10 Wh 

 Average Preheat Rate 4.44°F/min 3.58°F/min 

 

Section 11.5  Idle Energy Rate  

 

 Test Voltage 120 V 120 V 

 Average Cabinet Temperature 155.4°F 158.7°F 

 Idle Energy Rate 410 Wh 1335 Wh 


