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Abstract 
Climate change as proven to be an ongoing battle in terms of how to decrease the carbon emissions we 
put off annually. Northern Arizona University is working towards adapting cleaner energy practices to 
decrease their carbon footprint such as instituting a composting system, drilling bore holes to heat the 
university, and many other projects. Northern Arizona University (NAU) has considered the amount of 
energy they use in their dining facilities and has decided to perform an energy audit.  

The energy audit has determined the top ten critical energy consumers for both electric and gas dining 
assets. This was done by taking an inventory of all production dining assets, sorting them on their main 
energy usage, then ranking them by their annual energy consumption. The top ten critical assets were 
then considered for replacement. These assets were compared to Energy Star and more efficient assets, 
and a recommendation was made given the energy and annual operational cost savings. 

There is one set of dining assets, the Somat products, that was not recommended for replacement, 
although it was the largest energy consumer. This system was not able to be replaced due to it being a 
new purchase and additional analysis needing to be done on them. 
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Introduction 
The primary objective of this research is to identify the critical energy consumers in the Northern Arizona 
University (NAU) dining services and replace them with more efficient, newer, and more reliable 
alternatives. By doing this, NAU reduces their Scope 1 (natural gas) or Scope 2 (electric) carbon emissions, 
while saving money on utility bills.  

To effectively conduct the energy audit, an initial inventory of the capital assets must be conducted. 
During the inventory process, each dining asset's energy inputs, whether that’s electric, gas, or water 
inputs, age, and duration of use per day were recorded. In addition to inputs, the service output and 
production capacity of each asset is documented. Once all dining assets were inputted into the inventory 
list, they were sorted by their primary power usage, their age, and then ranked by how much energy they 
use.  

The main complication for this audit was determining what assets could be replaced. Many assets were 
for display, such as the fire deck stone oven, seen in the Wedge and the Dub’s Al Dente restaurant, or the 
display refrigerator used to store baked goods and desserts. These assets have the capability for 
consuming the most amount of energy but could not be considered for replacement due to the aesthetic 
appeal in those specific locations. The products that were considered for replacement were those 
classified as production assets. These include the stoves, ovens, and any behind-the-scenes kitchen assets.  

There are some dining assets where the initial energy input calculations were very high and required 
additional analysis. The Somat Extractor and Pulper system had a high electrical usage, so power meters 
were placed on these two systems to record the energy usage during the hours of operation of NAU’s Hot 
Spot in the Student Union. These measurements were recorded when NAU was open at full capacity, 
allowing for a better understanding of the average energy usage of this system. 

After all dining assets were separated by display and production items, the top ten most energy-used 
assets were ranked. The primary focus was on electrical and gas consumers because they were the most 
used assets that could be replaced. When researching for possible replacements for the top energy users, 
Energy Star products were identified first. These product specifications determined the efficiency of the 
product, the production capacity, the idle energy, and the maximum energy used. These specifications 
were used to determine the total energy used as well as the energy and cost savings produced by the 
recommended asset. Some dining assets are not listed in Energy Star, meaning that the total energy used 
is assumed to be the maximum energy input. The calculation for energy and cost savings are the same for 
the Energy Star replacements.  
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Methods 
Initial Energy Inputs 
Each dining services asset was observed and noted in the equipment inventory. The information collected 
was the type of energy use, the maximum energy input, and the approximate duration of use per day. 
With this, certain assumptions were made given the information had. The assumptions were that all dining 
service assets operated at maximum capacity. When calculating electrical power, it was assumed that all 
electrical assets have a power factor of 1. The last assumption made was that the assets were used for 
the total approximate duration without breaks.  

Most of the energy inputs were found on the nameplate on the product itself during the initial inventory 
walk-through. Figure 1 gives an example of a typical nameplate seen through the initial inventory 
walkthrough. The current and phase were easy to identify. The voltage was a combination of the entire 
voltage used1. Figure 1 shows three different uses for voltage at different values, so when analyzed, they 
will be summed up for total power and energy input. For the assets where the nameplate was not 
available, energy inputs were taken from their product specification sheets or the technical manuals, as 
seen in figure 2. This figure gives the total voltage used, 
the current, and the phases used to calculate power and 
energy usage.  

When calculating the amount of power and gas use for 
each dining asset, equations (1) and (2) were utilized 
using the power factor assumption stated above, where 
equation (1) is for a single-phase electric system and 
equation (2) is for a three-phase electrical system [3].  

𝑃 = 	 !"
#$$$

     
 (1) 

𝑃 = 	 #.&'(	!"
#$$$

     
 (2) 

Equations (3) and (4) were used to determine the total 
power consumed by the electric and gas-consuming 
assets. The initial inputs are multiplied by the duration of 
use to determine how much is energy is being used per 
day. Equations (5) through (10) determine how much 
energy is being used per year, and the daily and yearly 
costs associated with them. The utility costs come from 
NAU’s Utility Services Commissioning and Controls 
Coordinator, Jordan Sundin. These values can be seen in 
Table 1, below. 

 
1 Note, for future Scope 3 emission analyses, refrigerants like that shown in Figure 1 (404A, 1755 grams) are also 
reported.  As a reminder, cooling refrigerants are potent greenhouse gases.  Refrigerant inventory should be a 
necessary component of a future climate action plan. 

Figure 1. Example of nameplate energy inputs, Source 
Adapted from [1]. 
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Table 1: Utility Prices and the kWh Comparisons 

 STANDARD UTILITY PRICES KWH COMPARISON 
ELECTRICITY $0.079/kWh $0.079/kWh 

GAS $4.87/MMBTU $0.0163/kWh 
WATER $1.995/kgal Not Applicable 
STEAM $8.43/MMBTU $0.0287/kWh 

CHILLED WATER $15.329/MMBTU $0.064/kWh 
 

𝐸*+*,-./, = 𝑃𝑡    
  (5) 

𝐸012 =
345
6.

𝑡    
  (6) 

𝐸17781+ =	𝐸*+*,-./,	9.	012 ∗ 365  
   (7) 

𝐷𝑎𝑖𝑙𝑦	𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝐶𝑜𝑠𝑡*+*,-./, =
	𝐸*+*,-./,	 ∗ 0.079   (8) 

𝐷𝑎𝑖𝑙𝑦	𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝐶𝑜𝑠𝑡012 =	
:!"#∗<.=&
#$$$$$$

  
                      (9) 

𝐴𝑛𝑛𝑢𝑎𝑙	𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝐶𝑜𝑠𝑡 = 𝐷𝑎𝑖𝑙𝑦	𝐶𝑜𝑠𝑡 ∗
365                            (10) 

Energy Star Product 
Recommendation Process 
Recommended products were exclusive to 
the top ten energy consumer assets in the 
electrical category and the gas category. 
Most dining assets were able to be 
compared to the Energy Star products. 
These products have an efficiency, idle 
energy, and maximum energy input stated 
in their product specification sheets, as seen in Figure 3.  

Figure 2. Specification Sheet for Warming Cabinet, Source Adapted 
From [2]. 
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Figure 3: Energy Star Comparison Specification Sheet for a Fryer 

 

When comparing the Energy Star products to the current dining asset, the total amount of energy is 
needed. The first set of calculations needed when finding the total theoretical energy used is the idle 
energy. Equations (11) through (14) demonstrate the calculations made to determine the idle energy 
where Eheat is the energy required to get up to set temperature,	dT, cp is the heat capacity for the material 
being heated up, P is the production capacity, Emax is the maximum duration of energy used to get up to 
set temperature, Etotal	idle is the total amount of idle energy being used throughout the remaining duration 
of the asset being on, and Etotal is the total amount of energy being used per day. 

𝐸6*1- =	𝑐> ∗ 𝑃 ∗ 𝑑𝑇      (11) 

𝐸?1@ =	𝐸6*1- ∗ 𝑡6*1-      (12) 

𝐸-9-1+	/A+* =	𝐸/A+* ∗ (𝑡A8.1-/97 − 𝑡6*1-)    (13) 

𝐸-9-1+ =	𝐸?1@ + 𝐸-9-1+	/A+*           (14) 

Once the total theoretical energy is found for each recommended replacement, the data was normalized 
in terms of the original dining asset. Table 2.1 and 2.2 demonstrates the non-normalized and 
normalization process for a pizza conveyor oven. 
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Table 2: Non-Normalized Data for Pizza Conveyor Oven Replacement 
 

Current 1 2 3 

Name 

Manufacture 

Model 

Pizza Oventor 

Turbo Chef 

Conveyorized Electric Oven 

Lincoln 

2501/1346 2500 Series 

High h Ventless Conveyor 
Oven 

Turbo Chef 

HCS-9500-12-V 

Ventless Countertop 
Conveyor Oven 

Vollrath 

P04-20818L-R JP018 

Duration of Use 7 7 7 7 

Idle Energy -- -- -- -- 

Energy 9.6 kW 5.616 kW 8.286 kW 5.64 kW 

Production Capacity 3.99 sq.ft 5.421 sq.ft 5.2 sq.ft 8.55 sq.ft 

Daily Energy Useⴕ 67.20 kWh/day 39.312 kWh/day 58.00 kWh/day 39.48 kWh/day 

Yearly Energy Use 24,528 kWh/year 14,348.88 kWh/year 21,170.00 kWh/year 14,410.20 kWh/year 

Daily Operating CostX $5.31/day $3.09/day $4.58/day $3.19/day 

Yearly Operating Cost $1,937.71/year $1,128.03/year $1,672.43/year $1,138.40/year 

Capital Cost -- $7,621.00 $12,042.00 $3,846.60 

 

 

Table 3: Normalized Data for Pizza Conveyor Oven Recommendation 

 Current 1 2 3 

Daily Energy Use 

[kWh/day/3. 99sq.ft] 
67.20 kWh/day 23.934 kWh/day 44.50 kWh/day 18.424 kWh/day 

Yearly Energy Use 

[kWh/year/3. 99sq.ft] 
24,524 kWh/year 10,561.16 kWh/year 16,243.90 kWh/year 6,724.76 kWh/year 

Daily Operating Cost 

[$/day/3. 99sq.ft] 
$5.31/day $2.92/day $3.52/day $1.46/day 

Yearly Operating Cost 

[$/year/3.99 sq. ft] 
$1,937.71/year $834.33/year $1,283.27/year $531.26/year 

Yearly Energy Savings -- $1,103.38/year $654.44/year $1,406.45/year 

Capital Cost 

[$/3. 99sq.ft] 
-- $5,609.26 $9,239.92 $1,795.08 

Payback Period -- 5.08 years 14.11 years 1.28 years 
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The normalized data represents the energy consumption and operating costs on a same-unit scale, as 
seen in Table 2.2. Each potential recommendation is compared in terms of the production capacity of the 
dining asset considered for replacement. In Table 2.2, the production capacity is 3.99sq.ft of cooking 
surface. Each option is then normalized to have its energy input per 3.99sq.ft. For example, the daily 
energy for each possible replacement would have the unit kWh/day/3.99sq.ft. 

Normalizing the data creates a single parameter comparison, giving a better understanding of how the 
recommendations compare to the original dining asset, as well as the other recommendations. 
Normalizing the data also allows for the payback period to be calculated. For the Energy Star products, 
the payback period is a comparison of the recommended products’ normalized energy savings its’ capital 
cost, as demonstrated in equations (15) and (16), where AOC is the annual operating cost. 

𝐸𝑛𝑒𝑟𝑔𝑦	𝑆𝑎𝑣𝑖𝑛𝑔𝑠 = 	𝐴𝑂𝐶A/7/70	122*- −	𝐴𝑂𝐶B*,9??*7A*A	C22*-          (15) 

𝑃𝐵𝑃 =	 D1>/-1+	D92-
:7*.0E	F1G/702

             (16) 

 

Non-Energy Star Product Recommendation Process 
As stated in the previous section, most NAU dining assets were able to be compared to Energy Star 
products, however, there are several products, such as gas range stoves, conveyor ovens, and gas 
ovens, that are not assessed by Energy Star. To determine the overall cost and energy savings, a 
different approach was taken. The assets that are not Energy Star products were compared to similar 
products found on vendor websites, provided by Northern Arizona University. These vendors are 
Webstraunt Supplies, Western Food Company, Big Tray Food Company, and Meir’s Food company.  

The specification sheets for non-Energy Star products do not have idle energy listed in them, meaning 
it is assumed that the products are operating at maximum power for the total duration of use. 
Equations (5) through (10) were used to determine the energy usage and costs. Equations (15) and 
(16) were used to determine the energy savings and payback period for each recommendation. The 
normalized data is also calculated the same way as the Energy Star Recommendations. 

Results & Discussion 
Top Energy Consumers 

Tables 3 and 4, below, show the top ten energy users for electric and gas dining assets, respectfully. 
Repeated assets were combined for total combined energy usage. The energy inputs were calculated 
using equations (1) through (6), then ranked from highest energy usage to least energy usage. The 
assets in tables 3 and 4 are the assets being considered for replacement. 
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Table 4: Top 10 Electrical Consumers 

NAME MODEL MANUFACTURE INPUTS 
[KW] 

DURATION  
[HOURS] 

DAILY 
POWER 
[KWH]  

ANNUAL 
POWER 

[KWH/YR] 

COST/YR  
[$] 

Somat Extractor   Somat 9.1449
6 

12 219.48 80,109.85 $6,328.68 

Pizza Oventor (3x)   TurboChef 9.6 7 201.60 73,584.00 $5,813.14 

Portable Hot Box (10x) H138-
1834B 

Cres-Cor 1.5 10 150.00 54,750.00 $4,325.25 

Somat Pulper   Somat 3 20 120.00 43,800.00 $3,460.20 

Oven - 10 Rack    Doyon 21.216 4 84.86 30,975.36 $2,447.05 

Oventure   Lincoln 10 5 50.00 18,250.00 $1,441.75 

Cook Tec Induction Cooker 
(2x) 

  Cook Tec 4.8 5 48.00 17,520.00 $1,384.08 

Alto-shaam Slow Cooker   Alto-Shaam 7.002 6 42.01 15,334.38 $1,211.42 

Bread Oven EPO-3/9 Duke 6.65 6 39.90 14,563.50 $1,150.52 

Pasta Cooker Pasta 
Perfect  

Pitco Frialator  5.824 6 34.94 12,754.56 $1,007.61 

 

Table 5: Top 10 Gas Consumers 

NAME MODEL MANUFACTURE INPUTS 
 [MMBTU/HR] 

DURATION 
[HOURS]  

DAILY POWER 
[MMBTU] 

ANNUAL 
POWER 

[MMBTU/YR] 

COST/YR 
[$] 

Southbend Oven 
(2x) 

HDO-24 Southbend 0.132 7 1.848 674.52 $3,224.21 

Vulcan 4-burner 
Stove 

  Vulcan 0.132 6 1.584 578.16 
$2,763.60 

8-burner Gas Stove     0.132 9 2.376 867.24 $4,145.41 
 Fryers  (2x)   Pitco Frialator  0.132 5 1.32 481.8 $2,303.00 
Bakers Pride 

Chargrill 
F-48-R Bakers Pride 0.132 6 1.584 578.16 $2,763.60 

Gas Flat-top 
(minature) (2x) 

    0.132 6 1.584 578.16 $2,763.60 

Gas Dual Fryer     0.132 6 1.584 578.16 $2,763.60 
Southbend S-Series 

Range 
S24C-4 Southbend 0.132 6 1.584 578.16 $2,763.60 

Gas Fryer (3x) MJ45-SD Frymaster 0.132 2 0.528 192.72 $921.20 
Southbend Chargrill   Southbend 0.132 6 1.584 578.16 $2,763.60 

 

Normalized Results for Equipment Recommendations 
Using the procedure discussed in previous sections, normalized data were calculated for each dining 
asset and available equipment alternatives. These data tables are seen in Tables 5 through 12, below.  

Normalized Results and Recommendations for Electric Dining Assets 
Tables 5 through 12 contain the normalized results for the top electric consuming dining assets, along 
with their respective possible recommendations.  
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Table 6: Product alternatives for the Pizza Conveyor Oven on a normalized 10 rack basis 

 CURRENT 
LINCOLN CONVEYOR 

ELECTRIC OVEN 

TURBOCHEF HIGH H 

VENTLESS 

VOLLRATH 

VENTLESS 

COUNTERTOP 

ANNUAL ENERGY USE 
[KWH/YEAR] 24,500 10,600  16,000  6,720  

YEARLY OPERATING 
COST 

[$/YEAR] 
$1,940 $834 $1,284 $531 

ANNUAL ENERGY 
SAVINGS 
[$/YEAR] 

-- $1,103 $654 $1,406 

YEARLY ENERGY 
SAVINGS 

[KWH/YEAR] 

-- 13,963 8,280 17,7800  

CAPITAL COST -- $5,610 $9,240 $1,800 

PAYBACK PERIOD 
[YEARS] -- 5  14  1  

 

 The pizza conveyor oven is the third-largest electric energy consumer, consuming 24,528 kWh/year 
at $1,938/yr. The recommendations for this asset, displayed in table 5 above, are the Conveyorized 
Electric Oven manufactured by Lincoln, the High H Ventless Conveyor Oven manufactured by Turbo 
Chef, and the Ventless Countertop Conveyor Oven manufactured by Vollrath. All three possible 
options consume significantly less electricity, depicted in table A.1 below, and save the university up 
to $1,400.00 per year in utility costs. Of the three possible replacements, it is recommended that the 
Conveyorized Electric Oven manufactured by Lincoln is the replacement.  

The Conveyorized Electric Oven, option 1, has a power input of 5.6 kW, and normalized annual energy 
consumption of 10,600 kWh/year. This option is the closest in production size with a cooking area of 
5.42 sq. ft, while the other two options have cooking surface areas of 5.2 sq. ft and 8.55 sq. ft. With 
this recommendation, Northern Arizona University will be saving $1,103.38/year and reducing the 
normalized annual energy consumption by 13,962.84 kWh. The payback period is also 5 years with 
this option. The product information and specification sheets for this option can be found in Appendix 
C: Specification Sheets for Recommendations 

The second option, High H Ventless Conveyor Oven, is not being recommended for several reasons. 
The production capacity is the closest to the original dining asset, however, it does consume the most 
amount of energy. The power input for this option is 8.286 kWh with a normalized annual energy 
usage of 16,243.90 kWh. This option would only be saving the University $654.44/year and 8,280.10 
kWh per normalized year. The payback period for this asset is also 14 years, as the capital cost for this 
option is $12,042.00.  

The third option, the Ventless Countertop Conveyor Oven, is not being recommended solely due to 
the mismatch in production capacity. The current Pizza Conveyor dining asset has a cooking surface 
area of 4 sq. ft while this option has a cooking area of 8.6 sq. ft.  
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Table 7: Product alternatives for the Portable Hot Box on a normalized 40 sq. ft basis 

 (CURRENT) 
HEATING CABINET 

DELFIELD 
GAHRT1-S 

HEATING CABINET 
TURBO AIR 

PRO-26H2-G-RI 

ANNUAL ENERGY USAGE 
[KWH/YEAR] 

5,500 1,540 1,600 

ANNUAL OPPERATING COST 
[$/YEAR] 

$433 $122 $130 

ANNUAL COST SAVINGS 
[$/YEAR] 

-- $311 $304 

ANNUAL ENERGY SAVINGS 
[KWH/YEAR] 

-- 3,935 3,850 

CAPITAL COST -- $9,830 $5,830 

PAYBACK PERIOD -- 32 years 19 years 

 

The portable hot boxes located in the dining halls around NAU are the third-largest overall electric 
consumer with it consuming 5,475.00kWh annually, costing the University $432.53 per year in utility 
costs. The possible options for recommendations for replacements are the Delfield Heating Cabinet 
and the Turbo Air Heating Cabinet. Both options have the same production capacity as the current 
heating cabinet, as depicted in table 6 above. The primary difference between the two options is that 
option 2, the Turbo Air Heating Cabinet, uses less energy compared to the current dining asset and 
option 1, meaning that the Turbo Air Heating Cabinet is the recommended replacement for the 
Portable Hot Box. 

 

Table 8: Product alternative for the Doyon 10-Rack Oven on a normalized 10 Rack basis 

 CURRENT 
CONVECTION OVEN 

LAND 
ECSF-ES 

CONVECTION OVEN 
REVENT 
ONE39 

RACK OVEN 
REVENT 

724A 

ANNUAL ENERGY USAGE 31,000 kWh 1,800 kWh 6.6 mmBTU 
(2,000 kWh) 

14.2 mmBTU 
(4,200 kWh) 

ANNUAL OPERATING COST $2,447 $140 $32 $70 

ANNUAL ENERGY SAVINGS -- 29,160 kWh 100 mmBTU 
(20,000 kWh) 

90 mmBTU 
(27,000 kWh) 

ANNUAL COST SAVINGS -- $2,310 $2,415 $2,380 

CAPITAL COST -- $8,230 $25,030 $18,400 

PAYBACK PERIOD 
[YEARS] -- 3.5 10.4 7.74 
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The Doyon Oven is an oven in the South Dining Einstein’s Bagel Shop. This is the fourth-largest electric 
consumer, consuming 30,953.00 kWh annually while costing the University $2,445.21 annually in 
utility bills. The recommendations for this asset include both electric and gas options. These options 
will save up to $2,400 in utility bills and up to 4,000 kWh equivalent in energy consumption, as seen 
in table 7, above.  

The recommended replacement is the first option, the Land Convection Oven. This product is close 
in production capacity size, at 12 racks, and uses the least amount of energy of the three options. The 
Land Convection Oven saves the University $2,306.54 annually on utility bills and decreases energy 
consumption by 29,160.81 kWh annually on a normalized scale. It also has the smallest payback period 
of 3.5 years compared to the other two options. The product information and specification sheets can 
be found in Appendix C, below.  

The second option was not recommended because the University is moving away from natural gas 
dining assets and moving towards electrical assets. The utility cost savings for this option is higher 
than the recommended product, however, that’s because natural gas is less expensive compared to 
electricity, so the annual operational cost savings of a gas product will be higher than that of an electric 
product. This option is also not recommended because of the payback period. It will take 
approximately 10 years for this option to start making a profit off the energy savings.  

The third option was not recommended because it has twice the production capacity, as seen in Table 
A.2. The product is also very expensive and has a payback period of 7.7 years. Because it is a natural 
gas kitchen product, it does save the University $2,377.68 annually on a normalized basis, however, 
it saves the least amount of energy.  

Table 9: Product alternative for the Lincoln Overture on a normalized 3.99 sq. ft 

 CURRENT 

CONVEYORIZED 
ELECTRIC OVEN 

LINCOLN 
2501/1345 2500SERIES 

HIGH H VENTLESS 
CONVECTION OVEN 

TURBO CHEF 
HCS-9500-12-V 

VENTLESS 
COUNTERTOP 

CONVECTION OVEN 
VOLLRATH 

P04-20818L-R JP018 

ANNUAL ENERGY USE 
[KWH/YEAR] 24,530 10,600 16,250 6,720 

ANNUAL OPERATING 
COST 

[$/YEAR] 
$1,940 $834 $1,280 $530 

ANNUAL ENERGY 
SAVINGS 

[KWH/YEAR] 
-- 13,970 8,280 17,800 

ANNUAL COST 
SAVINGS 
[$/YEAR] 

-- $1,100 $655 $1,410 

CAPITAL COST 
[$] -- $5,610 $9,240 $1,800 

PAYBACK PERIOD 
[YEARS] -- 5 14 1.25 
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The recommendations for the Conveyor Oven are the same for the Pizza Conveyor Oven in the 
above section. 

Table 10: Product alternative for the Cook Tec Induction Cooker on a normalized 2.92 sq. ft 

 CURRENT 
ACCUTEMP GAS FLAT TOP 

ACCUTEMP PRODUCTS 
GGF*****24 

ACCUTEMP ELECTRIC 
FLAT TOP 

ACCUTEMP PRODUCTS 
EGF*****24 

ANNUAL ENERGY USE 8,760 kWh 13.1 mmBTU 
(3,840.40 kWh) 1,440 kWh 

ANNUAL COST OF OPERATION 
[$/YEAR] $690 $64 $113 

ANNUAL ENERGY SAVINGS  -- 16.8 mmBTU 
(5,000 kWh) 7,320 kWh 

ANNUAL COST SAVINGS -- $630 $580 

CAPTIAL COST -- $4,420 $4,000 
PAYBACK PERIOD -- 7 years 7 years 

 

The Cook Tec Induction Cooker is the fifth largest electric energy consumer, consuming 8,760 kWh 
annually. The possible options for recommendation compare gas and electric Flat top induction 
cookers. Both options save the university up to $630 annually on a normalized basis. The two options 
are the AccuTemp Gas Flat Top and the AccuTemp Electric Flat Top, both manufactured by Accutemp 
Products, as seen in Table A.3.   

It is recommended that the AccuTemp Electric Flat top is the replacement. As mentioned previously, 
the University is working towards electrifying the dining facilities, so the electric option helps the 
University move towards that goal. Secondly, the electric option does consume less energy, saving 
7,322.66 kWh annually on a normalized basis, while the gas option saves 4,919.6 kWh (16.7mmBTU) 
annually. This option also has a smaller capital cost and will take approximately 7 years to make a 
profit off the energy savings. The product information and specification sheets for this option can be 
found in Appendix C, below.  

 

Table 11: Product alternative for the Alto – Shaam Slow Cooker on a normalized 33 cu. ft basis 

 CURRENT 1 2 3 
NAME 

MANUFACTURE 
MODEL 

Alto-Shaam Slow 
Cooker 

Alto-Shaam 

Heating Cabinet 
Traulsen 

RIH123L-FHS 

Heating Cabinet 
Turbo Air Inc 

PRO-26-2H2-G 

Heating Cabinet 
Turbo Air 

Pro-26H2 -G-PT 
ANNUAL ENERGY USE 

[KWH/YEAR] 15,330 5,400 3,720 3,600 

ANNUAL OPERATING COST 
[$/YEAR] $1,150 $420 $300 $285 

ANNUAL ENERGY SAVINGS 
[KWH/YEAR] - 9,980 11,610 11,730 

ANNUAL COST SAVINGS - $790 $920 $930 
CAPITAL COST - $10,700 $5,700 $7,300 

PAYBACK PERIOD 
[YEARS] - 14 6 8.0 
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The Alto-Shaam Slow Cooker, located in the 1899 Restaurant, is the next largest electric consumer. 
This product consumes 15,334.38 kWh annually, costing NAU $1,150.52 per year in utility bills. The 
possible options for recommendations, seen in table 10 above, save NAU up to $930 annually on a 
normalized basis and up to 11,700 kWh. For this dining asset, the recommended replacement is the 
Heating Cabinet PRO-26-2H2-G manufactured by Turbo Air Inc.  

The Turbo Air PRO-26-2H2-G (recommended option) and the Turbo Air PRO-26H2-G-PT (option 3) are 
very similar when it comes to energy savings and cost savings. The recommended option saves the 
University $917.27 annually and decreases the energy consumption by 11,611.07 kWh annually on a 
normalized basis, while the third option saves the University $926.89 annually and decreases the 
energy consumption by 11,732.76 kWh annually on a normalized basis. The energy savings and cost 
savings are similar, so the deciding factor was the payback periods. The recommended option has a 
capital cost of $5,682.94 and a payback period of 6.2 years, while the third option has a capital cost 
of $7,326.25 and a payback period of 8.0 years. Because of the smaller payback period, the Turbo Air 
PRO-26-2H2-G Heating Cabinet is the recommended replacement. The product information and 
specification sheets for this product can be found in Appendix C, below.  

 

Table 12: Product alternative for the Bread Oven on a normalized 11 Rack basis 

 CURRENT 

HAL SIZE ELECTRIC 
CONVECTION OVEN 

MOFFAT 
E33D5/P10M 

FULL-SIZE ELECTRICAL 
CONVECTION OVEN 

MOFFAT 
E32D5/P12M 

ANNUAL ENERGY USE 
[KWH/YEAR] 14,650 9,030 9,210 

ANNUAL OPERATING COST 
[$/YEAR] $1,150 $710 $730 

ANNUAL ENERGY SAVINGS 
[KWH/YEAR] -- 5,529.75 5,352.62 

ANNUAL COST SAVINGS 
[$/YEAR] -- $436.85 $422.86 

CAPITAL COST 
[$] -- $5,493.81 $5,575.71 

PAYBACK PERIOD -- 12.5 years 13 years 
 

The Duke Bread Oven is the next largest electric energy consumption in the NAU Dining facilities. This 
product consumes 14,635.50 kWh annually and costs the University $1,150.52 annually in utility bills. 
There are two possible recommendations for this dining asset: the Half Size Electric Convection Oven 
and the Full-Size Electrical Convection Oven, where both options are manufactured by Moffat. Such 
as the Alto-Shaam Slow Cooker, the Bread Oven recommendations are very similar when it comes to 
energy savings and cost savings. The Half-Size oven saves the University $436.85 and 5,529.75 kWh 
annually on a normalized basis, while the Full-Size oven saves $422.86 and 5,352.62 kWh annually on 
a normalized basis.  



16 
 

Although similar on a normalized basis, the recommended option is the Half-Size Electric Convection 
Oven. This option has a production capacity closer to the current asset, as seen in Table A.5 while 
consuming the least amount of energy. The payback period is 12.5 years, meaning that Northern 
Arizona University will not be making a profit off the energy cost savings.  

The product information and specification sheets for the Half Size Electric Convection Oven can be 
found in Appendix C. 

Normalized Results and Recommendations for Gas-Use Dining Assets 
Tables 13 through 22 demonstrate the normalized results and recommendations for the top 10 gas-
use dining assets. For many of the assets, a gas recommendation is required because of its use. For 
example, the gas ranges and stoves were asked by the NAU Dining Facilities to remain a gas asset 
when considering recommendations because it is much more efficient and easier to cook with. It also 
limits overheating the electrical components of the assets when powered on for several hours of the 
day. The non-normalized data for each gas use recommendation can be found in Appendix B, below. 
The specification sheets for each recommended gas product can be found in Appendix D.  

Table 13: Product alternative for the Gas Range Stove/Oven on a normalized 4 Burner basis 

   CURRENT 24" COMMERCIAL 
RANGES W/OVEN 

CPG 
351S24N 

STEP- UP 4- BURNER 
RANGE 

CPG 
HPSU424 

24" HOT PLATE WITH 
CABINET BASE 

CPG 
35124CPG6BOBNAT/LP 

ANNUAL ENERGY USE 
[MMBTU/YR] 340 .307 .307 .225 

YEARLY OPERATING 
COST 

[$/YR] 
$1,620 $1,490 $1,490 $1,100 

CAPITAL COST -- $1,310 $1,100 $1,500 

ANNUAL ENERGY 
SAVINGS 

[MMBTU/YR] 
-- 31 31 110 

ANNUAL COST SAVINGS 
[$/YEAR] -- $150 $150 $550 

PAYBACK PERIOD 
[YEARS] -- 9 7 3 

 

The Gas Range Stove/Oven manufactured by Southbend is the top gas-consuming dining asset at 
NAU. This product consumes 340 mmBTU annually, costing the university $1,620 annually in utility 
bills. Because this product is a range and stove, the recommendations are expected to be natural 
gas recommendations, as asked by the Dining Facility Services at NAU. The possible recommended 
replacements would save the university up to $1,500 in operational costs and up to 110 mmBTU 
annually in energy consumption.  

The recommended product for replacing the South Bend Gas Range Stove is the 24” Hot Plate with 
Cabinet Base, manufactured by CPG. This product decreases the gas consumption by 110 mmBTU 
per year and saves the university $550 annually. Due to the large energy cost savings, the payback 
period would only be 3 years. This product also operates at the same production capacity as the 
original dining asset, at 4 burners.  
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The other two options were not considered for replacement because they don’t decrease the 
amount of gas consumed annually as much as the 24” Hot Plate. They save 31 mmBTU and $150 
annually on energy savings, while the third option saves nearly four times the amount. 

 

Table 14: Product alternative for the 4-Burner Gas Stove on a normalized 4 burner 

 CURRENT 

24" COMMERCIAL 
RANGES W/OVEN 

CPG 
351S24N 

STEP- UP 4- BURNER 
RANGE 

CPG 
HPSU424 

24" HOT PLATE WITH 
CABINET BASE 

CPG 
35124CPG6BOBNAT/LP 

ANNUAL ENERGY 
USE 

[MMBTU/YR] 
400  263 263 193 

ANNUAL OPERATING 
COST 

[$/YEAR] 
$3,220 $1,280 $1,280 $940 

CAPITAL COST -- $1,310 $1,100 $1,500 

ANNUAL ENERGY 
SAVINGS 

[MMBTU/YR] 
-- 136 136 206 

ANNUAL COST 
SAVINGS -- $1,940 $1,940 $2,300 

PAYBACK PERIOD -- 0.7 years 0.5 years 0.7 years 
 

The 4- burner gas stove consumes the second most of gas-based energy, consuming 400 mmBTU 
annually, costing NAU over $3,200 in utility bills a year. The possible recommendations will decrease 
the energy consumption by 136 to 206 mmBTU a year, saving NAU $1,900 - $2,300 a year, as seen in 
Table 14, above. Like the previous gas use dining asset, the recommendations are also gas use because 
it is a range stove. 

The product that is recommended for replacement is option 3, the 24” Hot Plate with Cabinet Base, 
manufactured by CPG. This product has the highest cost and energy savings with $2,300 and 206 
mmBTU being conserved annually. This product does have the highest payback period, however the 
time it will take for the product to “pay for itself” is less than a year.  

The other two options were not picked because the energy savings were less than the 24” Hot Plate. 
These options do save the university $1,940 in annual utility costs while decreasing the energy 
consumption by 136 mmBTU per year, however, they save the least amount of money and energy.  
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Table 15: Product alternative for the 8-burner Gas Range on a normalized 8 Burner basis 

   

CURRENT 

6-BURNER GAS RANGE 
STOVE 

CPG 
36RRBNL 

6-BURNER GAS   
RANGE/HOT PLATE 

CPG 
36RSBNL 

ANNUAL ENERGY 
CONSUMPTION 
[MMBTU/YR] 

394 290 290 

ANNUAL OPERATING COST 
[$/YEAR] $1,900 $1,410 $1,410 

CAPITAL COST -- $2,800 $1,270 

ANNUAL ENERGY SAVINGS 
[MMBTU/YR] -- 105 105 

ANNUAL COST SAVINGS 
[$/YR] -- $512 $512 

PAYBACK PERIOD 
[YEARS] -- 5.4 2.5 

 

The 8-burner gas range stove is the third-highest gas consumption dining asset at NAU. It consumes 
394 mmBTU of gas energy on an annual basis, costing $1,900 to operate. This product also does not 
utilize all 8 burners, instead uses a maximum of 6 burners. The possible recommendations are based 
on the maximum of 6 burners used, instead of the 8-burners production capacity. Both possible 
recommendations decrease the energy consumption by 105 mmBTU per year, saving the university 
$512 per year of operational costs. Both possible recommendations are also manufactured by CPG 
and are part of the same series. The difference between the two recommendations is the capital cost 
and payback period. The second option, 6- burner Gas Range Stove/Hot Plate has a payback period of 
2.5 years, while option 1 has a payback period of 5.4 years. Because of this, the 6- burner Gas Range 
Stove/Hot Plate, option 2, is the recommended replacement. 

 

Table 16: Product alternative for the Pitco Frilator Fryers on a normalized 55 lb basis 

 CURRENT 
ELECTRIC FRYER 

PITCO 
SE14R 

ELECTRIC FRYER 
PITCO 
SE184 

ELECTRIC FRYER 
FRYMASTER 

RE#17 

ANNUAL ENERGY USE 
[-/YEAR] 

182.5 mmBTU 
(53,500 kwh) 1750 1800 2030 

YEARLY COST OF 
OPERATION 

[$/YR] 
$888.78 $140 $142 $160 

ANNUAL ENERGY 
SAVINGS 

[KWH/YR] 
-- 51,750 51,700 51,400 

ANNUAL COST SAVINGS  -- $750 $750 $730 

CAPITAL COST -- $11,000 $9,200 $8,200 
PAYBACK PERIOD -- 15 12 11 



19 
 

 

The Pitco Frilator Fryers are the next top gas energy consumer at NAU. It consumes 182.5 mmBTU, or 
53,500 kWh in equivalency, costing the university $900 a year. Because this is a fryer, electrical 
recommendations were made. These recommendations decrease the amount of energy produced by 
a maximum of 52,700 kWh a year, saving the university $750. The annual cost savings are low 
compared to other assets because the cost of electricity is greater than the cost of natural gas. 

The recommended product for replacement is the SE184 Electric Fryer, manufactured by Pitco. This 
is being recommended because it saves the most energy, decreasing the consumption by 51,700 kWh 
a year. Option 1 does save 750 kWh/y more, however, the payback period for option 2 is three years 
less than option 1, giving it a payback period of 12 years.  

 

Table 17: Product alternative for the Bakers Pride Chargrill on a normalized 7.5 sq. ft basis 

 CURRENT 

GAS COUNTERTOP 
CHAR BROILER 

CPG 
CBR36 

LOW PROFILE 
RADIANT 

CHARBROILER 
VULCAN 

VCRB36-1 

INFRARED 
CHARBROILER 

VULCAN 
VTEC36 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
360 300 210 120 

ANNUAL COST OF 
OPERATION $1,760 $1,480 $1,030 $600 

ANNUAL ENERGY 
SAVINGS 
[MMBTU] 

-- 58 150 240 

ANNUAL COST 
SAVINGS -- $280 $730 $1,560 

CAPITAL COST -- $1,610 $2,910 $5,410 
PAYBACK PERIOD -- 6 4 5 

 

The next largest gas-consuming asset is the Bakers Pride Chargrill. This asset consumes 360 mmBTU 
annually, costing $1,760 to operate. The possible recommendations save 58 – 240 mmBTU per year 
in energy savings and $280 - $1,560 annually in operational costs. The recommended product for 
replacement is the Infared Charbroilier manufactured by Vulcan because it has the largest energy 
and cost savings at 240 mmBTU and $1,560 saved on an annual basis. This product is slightly larger 
compared to the original asset, however, it does save the most energy and money out of the three 
options. 
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Table 18: Product alternative for the Miniature Gas Flat Top on a normalized 1.75 sq. ft basis 

 CURRENT 
GAS GRIDDLE 

TAYLOR COMPANY 
L821-23 

GAS 
VULCAN-HART 
VCCG24-IC02 

ANNUAL ENERGY 
CONSUMPTION 
[MMBTU/YR] 

164.2 9.07 10.4 

ANNUAL COST OF OPERATION 
[$/YR] $798.68 $44.17 $50.65 

ANNUAL ENERGY SAVINGS 
[MMBTU/YR] -- 155.13 153.8 

ANNUAL COST SAVINGS 
[$/YR] -- $754.51 $748.03 

CAPITAL COST -- $unavailable $2798.69 
PAYBACK PERIOD 

[YEARS] -- -- 4 

 

The Miniature Gas Flat Top is the next highest gas energy consumer, consuming 164.2 mmBTU a year 
of gas. Because of the size, there were not many recommendations that could be made with a cooking 
surface area under 4 sq. ft. The recommendations do, however, save up to 155 mmBTU of energy a 
year as well as $750 a year in operational costs.  

The Gas Griddle manufactured by Taylor Company is a dual-energy product, meaning that it will 
collectively consume more energy than what is being displayed in Table 18, above. The product also 
does not have an associated cost because it requires it to be purchased straight from the Taylor 
Company vendor website, which does not give rapid price quotes. For these reasons, the Taylor 
Company gas griddle is not recommended for replacement. The product that is being recommended 
for replacement is the Gas Griddle manufactured by Vulcan -Hart. This asset decreases the energy 
consumption by 150 mmBTU/y and saves the university $750 a year. It also has a payback period of 4 
years, and it is a single energy use asset. 

 

Table 19: Product alternative for the Gas Dual Fryer on a normalized 60lb basis 

 CURRENT 
ELECTRIC FRYER 

RESFAB 
CR-60ATV 

ELECTRIC FRYER 
PITCO FRIALATOR 

SE184 
ANNUAL ENERGY 
CONSUMPTION 

51 mmBTU 
[15,000kwh] 2,600 kWh 3,680 kWh 

ANNUAL COST OF OPERATION 
[$/YR] $2488.57 $206 $290 

ANNUAL ENERGY SAVINGS 
[KWH/YR] -- 12,380 11,320 

COST SAVINGS 
[$/YR] -- $2280 $2,200 

CAPITAL COST -- Unavailable $9,200 
PAYBACK PERIOD 

[YEARS] 
 Unavailable 4 
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The Gas Dual Fryers uses the next largest gas energy at NAU, using 51 mmBTU/yr, or 15,000 kWh in 
equivalent energy. This product costs $2,500 annually to operate as well. The recommendations are 
electric, saving up to 12,000 kWh of energy. The cost savings is relatively low for energy being saved 
because, as mentioned previously, gas is cheaper than electricity.  

The recommendation for replacement is the Pitco SE184 Electric Fryer. This asset saves the least 
amount of energy between the two possible recommendations, however, previous fryers have been 
recommended to be replaced with this product. It decreases the energy consumption by 11,320 
kWh/year and saves $2,200 in operational costs annually, with a payback period of 4 years. There is 
not a payback period calculated for the RESFAB Electric Fryer for reasons such as the Miniature Gas 
Flat Top options.  

 

Table 20: Product alternative for the S-Series Range on a normalized 4- Burner basis 

 CURRENT 

24" HOT PLATE WITH 
CABINET BASE 

CPG 
35124CPG6BOBNAT/LP 

COUNTERTOP 
RANGE 

AVANTO CHEF 
CAG-R-4-24 

STEP-UP 
COUNTERTOP 

RANGE 
CPG 

CK-HPSU424 
ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
290 190 220 260 

ANNUAL COST OF 
OPERATION $1,400 $940 $1,100 $1,300 

ANNUAL ENERGY 
SAVINGS 
[MMBTU] 

-- 94 68 24 

ANNUAL COST 
SAVINGS -- $430 $300 $90 

CAPITAL COST -- $1,500 $580 $1,200 
PAYBACK PERIOD -- 3 2 13 

 

The S-Series Range stove is the next top gas-consuming dining asset. This product consumes 290 
mmBTU annually and costs $430to operate. The possible recommendations decrease the annual 
energy consumption by a maximum of 94 mmBTU, and the annual cost of operation by $1,500. The 
recommendation for this product is the 24” Hot Plate with Cabinet Base manufactured by CPG. This 
product has been recommended for previous 4-burner ranges and stoves, and it saves the most 
energy and money, as seen in table 20, above. This product saves up to 94 mmBTU annually, $430 on 
operational costs, and has one of the lowest payback periods.  
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Table 21: Product alternative for the Fryer on a normalized 55 lb basis 

 CURRENT 
ELECTRIC FRYER 

PITCO 
SE14R 

ELECTRIC FRYER 
PITCO 
SE184 

ELECTRIC FRYER 
FRYMASTER 

RE#17 
ANNUAL ENERGY USE 

[-/YEAR] 
182.5 mmBTU 
(53,500 kwh) 1750 1800 2030 

YEARLY COST OF 
OPERATION 

[$/YR] 
$888.78 $140 $142 $160 

ANNUAL ENERGY SAVINGS 
[KWH/YR] -- 51,750 51,700 51,400 

ANNUAL COST SAVINGS  -- $750 $750 $730 
CAPITAL COST -- $11,000 $9,200 $8,200 

PAYBACK PERIOD -- 15 12 11 
 

The recommendation for the gas fryers is the same as the recommendations for the Pitco Frilator 
Fryers seen above. The recommendation is the Pitco SE184 Electric Fryer. 

 

Table 22: Product alternative for the Southbend Charbroiler on a normalized 5 sq. ft basis 

 CURRENT 

LOW PROFILE 
RADIANT 

CHARBROILER 
VULCAN 

VCRB36-1 

INFRAFED 
CHARBROILER 

VULCAN 
VTEC36 

MEDIUM-DUTY 
RADIANT GAS 
COUNTERTOP 
CHARBROILER 

WOLF 
ACB36-NAT 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
263 141 83 144 

ANNUAL COST OF 
OPERATION 

[$] 
$1,260 $685 $400 $700 

ANNUAL ENERGY 
SAVINGS 
[MMBTU] 

-- 122 180 120 

ANNUAL COST 
SAVINGS -- $570 $850 $550 

CAPITAL COST -- $1,940 $3,610 $3,120 
PAYBACK PERIOD 

[YEARS] -- 3 4 6 

 

The tenth-largest gas consumer is the Southbend Charbroiler. This asset consumes 263 mmBTU per 
year, costing $1,260 to operate, as seen in table 22, above. The possible recommendations for 
replacements decrease the amount of energy consumed by a maximum of 180mmBTU per year, 
saving $3,600 in operational costs. The recommendations are gas-based products, however, all 
recommendations reduce the number of gas emissions produced by the Southbend Charbroiler 
currently being used. 

The recommendation for replacement is the Low Profile Radiant Charbroiler manufactured by 
Vulcan. This product has a similar production capacity as the current asset, around 5.0 sq. ft. This 
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product also saves $570 annually on operational costs and decreases the amount of gas energy 
consumed by 122 mmBTU per year. This product does not save the most on energy consumption and 
operational costs, and this is because the Infrared charbroiler does. The Infrared charbroiler was not 
picked because it has a production capacity almost twice the size of the current asset. It was asked 
that the recommended replacements do have a similar production capacity to the current assets, 
meaning that the infrared charbroiler was not chosen for the replacement.  

 

Somat Systems  
There is a set of dining assets that operate as a system that consumes the greatest amount of energy. 
These dining assets are the Somat Extractor, Somat Pulper, and Somat Grinder. These products work 
together to separate and grind food waste as a composting project. The Somat sets were purchased 
by Green Fund to combat the amount of food waste NAU produces annually by recycling the waste 
and composting it. This would help the university move towards a more green and clean campus. 
There are two sets of these products, one located at the Hot Spot in the Student Union, and one 
located in the Dub Bois Center in the South Campus Dining Center.  

While one Somat set is operating, it is collectively consuming 72,520 kWh in energy annually and costs 
$5,724 to operate annually. When both sets are operating, it is collectively consuming 145,000 kWh 
annually and costs $11,450 a year to operate.  

Because of the high energy consumption of these assets, a deeper analysis is recommended. The team 
did attempt to install electric power meters on this set, specifically the Somat Extractor in the Hot 
Spot, however, due to COVID-19 there was a shortage in labor, thus the meters were not able to be 
installed. It is highly recommended that power meters be installed on these assets to analyze the true 
daily energy usage during the peak periods of campus dining. In addition to the analysis of energy 
consumption, a study on the effects of composting associated with reduced landfill and fertilizer 
emissions versus the electrical emissions from the food waste processing is recommended.  

Discussion 
Although this energy audit results in 20 recommendations for replacements of the top 10 critical 
energy consumers for both gas and electric dining assets, more opportunities exist for this project. 
One recommendation for future work would be continuing the recommendation process for all dining 
assets that are older than 15 years. These assets will be nearing the end of their life cycle, decreasing 
product efficiency, and increasing carbon emissions put off by these products. Another 
recommendation is to continue the recommendation process for the top 20 gas and electric energy 
consumers. Although the recommendations for the top 10 energy consumers for gas and electric 
dining assets are beneficial to the university, continuing the process for the top 20 and 30 electric and 
gas energy consumers would greatly benefit the university’s goal for decreasing the carbon emissions 
put off by the dining facilities. 

The next steps of this project would be to present the information and results to the NAU Dining 
Facilities who will then bring it to the attention of Sodexo, the company paying the utility costs. This 
discussion will start the process of replacing energy intensive assets, thus decreasing the overall 
carbon emissions produced by NAU and its dining facilities.  
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Conclusions 
In conclusion, there were twenty critical energy users that were considered for recommendation. These 
assets, not including the Somat system, were compared with up to three possible replacements in terms 
of the payback period, the annual energy savings, and the annual operational cost savings. Some of the 
products are Energy Star products, while the rest of the recommended products come from NAU vendor 
websites.  

One of the major restrictions throughout the energy audit is the need for as many dining assets to convert 
from gas to electric assets. Electric assets will consume much less energy on an annual basis; however, 
because electricity is more expensive than gas, the operational cost savings were much less than if they 
were compared to a gas asset. The cost for an electric product is also higher than a gas product, meaning 
that the payback period for these assets will be larger than those of the gas in comparison.  

One of the most surprising results from the energy audit was the amount of energy the Somat Systems 
consumed. They consumed the largest amount of electrical energy, consuming approximately 11,000 kWh 
of electricity annually when the entire system is running together. This was a Green Fund purchase to 
reduce the amount of food waste and landfill emissions coming from NAU; however more work needs to 
be done to determine if the reduction of landfill and fertilizer emissions counteract the amount of 
emissions put off by these systems on an annual basis. 
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Appendix 
Appendix A: Un-Normalized Electric Asset Recommendations 
Table A. 1: Pizza Oventor Recommendation Data 

 CURRENT 

CONVEYORIZED ELECTRIC 
OVEN 

LINCOLN 
2501/1346 2500 SERIES 

HIGH H VENTLESS 
CONVEYOR OVEN 

TURBO CHEF 
HCS-9500-12-V 

VENTLESS 
COUNTERTOP 

CONVEYOR OVEN 
VOLLRATH 

P04-20818L-R JP018 

DURATION OF USE 7 7 7 7 

ENERGY 9.6 kW 5.616 kW 8.286 kW 5.64 kW 

PRODUCTION CAPACITY 3.99 sq.ft 5.421 sq.ft 5.2 sq.ft 8.55 sq.ft 

ANNUAL ENERGY 
CONSUMPTION 

24,528 kWh/year 14,348.88 kWh/year 21,170.00 kWh/year 14,410.20 kWh/year 

ANNUAL OPERATING 
COST 

$1,937.71/year $1,128.03/year $1,672.43/year $1,138.40/year 

CAPITAL COST -- $7,621.00 $12,042.00 $3,846.60 

 

Table A. 2: Doyon 10 Rack Recommendation Data 

 CURRENT 
CONVECTION OVEN 

LAND 
ECSF-ES 

CONVECTION OVEN 
REVENT 
ONE39 

RACK OVEN 
REVENT 

724A 
DURATION OF USE 4 4 4 4 

IDLE ENERGY -- 1.47kW  3,516 TBU/hr 19,942 BTU/hr  

ENERGY 21.2 kW  12.3 kW  88,813 BTU/hr  335,600 BTU/hr 

PRODUCTION CAPACITY 10 Racks 12 Rack 
105.9 lb/hr 

8 Rack 
127.0 lb/hr 

20 Rack 
294.7 lb/hr 

ANNUAL ENERGY 
CONSUMPTION -- 2,132.51 kWh/yr 

5,307,596.4 BTU/yr 
(1,555.046 kWh/yr) 

28,444,413.5 BTU/yr 
(8,332.95 kWh/yr) 

ANNUAL OPERATING 
COST -- $168.47/yr $25.37/yr $138.52/yr 

 
CAPITAL COST 

-- $9,877.00/each $20,023.26/each $36,790.70/each 

 

Table A. 3: Cook Tec Induction Cooker Recommendation Data 

 CURRENT 

CONVEYORIZED 
ELECTRIC OVEN 

LINCOLN 
2501/1345 2500SERIES 

HIGH H VENTLESS 
CONVECTION OVEN 

TURBO CHEF 
HCS-9500-12-V 

VENTLESS COUNTERTOP 
CONVECTION OVEN 

VOLLRATH 
P04-20818L-R JP018 

DURATION OF USE 7 7 7 7 
PRODUCTION 

CAPACITY 
[SQ.FT] 

3.99 5.421 5.2 8.55 

ANNUAL ENERGY USE 
[KWH/YEAR] 24,528.00 14,348.88 21,170.44 14,410.20 

ANNUAL OPERATING 
COST 

[$/YEAR] 
$1,937.71 $1,128.03 $1,672.43 $1,138.41 

CAPITAL COST  $7,612 $12,042 $3,846 
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Table A. 4: Cook Tec Induction Cooker Recommendation Data 

 CURRENT 
ACCUTEMP GAS FLAT TOP 

ACCUTEMP PRODUCTS 
GGF*****24 

ACCUTEMP ELECTRIC FLAT TOP 
ACCUTEMP PRODUCTS 

EGF*****24 
DURATION OF USE 5 5 5 

IDLE ENERGY  12,163.2 BTU/hr 1.37 kW 
ENERGY 4.8 kW   

PRODUCTION CAPACITY 2.92 sq.ft  
4.8 sq.ft 
31 lb/hr 

5.0 sq.ft 
53 lb/hr 

ANNUAL ENERGY 
CONSUMPTION 8,760 kWh 21.54 mmBTU 

(6,310.85 kWh) 2,461.20 kWh 

ANNUAL COST OF OPERATION $692.04/year $104.93/year $194.43/year 
CAPITAL COST  $7,267.07 $6,849.50 

 

Table A. 5: Alto-Shaam Slow Cooker Recommendation Data 

 CURRENT 
HEATING CABINET 

TRAULSEN 
RIH123L-FHS 

HEATING CABINET 
TURBO AIR INC 
PRO-26-2H2-G 

HEATING CABINET 
TURBO AIR 

PRO-26H2 - G- PT 
DURATION OF USE 6 6 6 6 

PRODUCTION CAPACITY 33 cu.ft 36 cu.ft 27 cu.ft 28 cu.ft 
DAILY ENERGY 

CONSUMPTION 
[KWH] 

42.01 16.005 8.369 8.371 

ANNUAL ENERGY 
CONSUMPTION 

[KWH] 
15,334.38  5,841.86 3,054.75 3,055.30 

ANNUAL COST OF 
OPERATION 

[$/YEAR] 
$1,150.52 $461.50 $241.33 $241.37 

CAPITAL COST - $11,721.11 $4,649.68 $6,216.21 

 

Table A. 6: Duke Bread Oven Recommendation Data 

 CURRENT 
HAL SIZE ELECTRIC CONVECTION OVEN 

MOFFAT 
E33D5/P10M 

FULL-SIZE ELECTRICAL CONVECTION 
OVEN 

MOFFAT 
E32D5/P12M 

DURATION OF USE 6 6 6 
ENERGY 6.65 kW 6.0 kW 6.5kW 

PRODUCTION CAPACITY 11 Rack 15 17 
ANNUAL ENERGY 
CONSUMPTION 14,653.50 13,140.0 14,235.0 

ANNUAL OPERATING COST $1,150.52/yr $1,038.06 $1,121.57 
CAPITAL COST -- $7,991.00 $8,617.00 
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Appendix B: Un-Normalized Gas Asset Recommendations 
Table B. 1: Gas Range Stove Recommendation Data 

 CURRENT 

24" COMMERCIAL 
RANGES W/OVEN 

CPG 
351S24N 

STEP- UP 4- BURNER 
RANGE 

CPG 
HPSU424 

24" HOT PLATE WITH CABINET 
BASE 
CPG 

35124CPG6BOBNAT/LP 
DURATION OF USE 7 7 7 7 

PRODUCTION 
CAPACITY 4 burners 4 4 4 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
337.26 306.6 306.6 224.8 

YEARLY OPERATING 
COST $1,624.47 $1,493.14 $1,493.14 1,094.97 

CAPITAL COST -- $1,309.00 $1,079.00 $1,499.00 

 

Table B. 2: Burner Gas Stove Recommendation Data 

 CURRENT 

24" COMMERCIAL 
RANGES W/OVEN 

CPG 
351S24N 

STEP- UP 4- BURNER 
RANGE 

CPG 
HPSU424 

24" HOT PLATE WITH CABINET 
BASE 
CPG 

35124CPG6BOBNAT/LP 
DURATION OF USE 6 6 6 6 

PRODUCTION 
CAPACITY 4 burners 4 burners 4 burners 4 burners 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
400 262.8 262.8 192.7 

ANNUAL COST OF 
OPERATION 

$3,224.21 $1,279.84 $1,279.84 $938.55 

CAPITAL COST -- $1,309.00 $1,079.00 $1,499.00 

 

 

Table B. 3: 8-Burner Gas Range Stove Recommendation Data 

 CURRENT 
6-BURNER GAS RANGE STOVE 

CPG 
36RRBNL 

6-BURNER TAW RANGE/HOT PLATE 
CPG 

36RSBNL 

DURATION OF USE 9 9 9 

PRODUCTION CAPACITY 8 burners* 6 burners 6 burners 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
394.2 433.6 433.6 

ANNUAL COST OF 
OPERATION $1,919.75 $2,111.73 $2,111.73 

CAPITAL COST -- $4,149.00 $1,899.00 
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Table B. 4: Fryers Recommendation Data 

 CURRENT 
ELECTRIC FRYER 

PITCO 
SE14R 

ELECTRIC FRYER 
PITCO 
SE184 

ELECTRIC FRYER 
FRYMASTER 

RE#17 
DURATION OF USE 5 5 5 5 

PRODUCTION CAPACITY 
[LB] 

55 50 60 50 

ANNUAL ENERGY 
CONSUMPTION 

[KWH/YR] 
182.5 mmBTU 1595.12kwh 2164.45kwh 1843.25 

ANNUAL COST OF 
OPERATION 

[$/YR] 
$888.78 $126.01 $170.99 $145.62 

CAPITAL COST -- $9962.68 $10066.33 $7422.18 

 

Table B. 5: Bakers Pride Chargrill Recommendation Data 

 

CURRENT GAS COUNTERTOP CHAR 
BROILER 

CPG 
CBR36 

LOW PROFILE 
RADIANT 

CHARBROILER 
VULCAN 

VCRB36-1 

INFRARED CHARBROILER 
VULCAN 
VTEC36 

DURATION OF USE 6 6 6 6 
PRODUCTION CAPACITY 

[SQ.FT] 
7.5 6.5 6.75 8.75 

POWER INPUT 
[MMBTU/HR] 

.165 .120 .087 .066 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 

361.4 262.8 190.53 144.5 

ANNUAL COST OF 
OPERATION 

$1,760 $1,279.8 $927.88 $703.72 

CAPITAL COST -- $1,289 $2,620 $6,314 

 

Table B. 6: Miniature Gas Flat Top Recommendation Data 

 CURRENT 
GAS GRIDDLE 

TAYLOR COMPANY 
L821-23 

GAS 
VULCAN-HART 
VCCG24-IC02 

DURATION OF USE 6 6 6 

PRODUCTION CAPACITY 1.75 sq.ft 4.0 sq.ft 4.0 sq.ft 

ANNUAL ENERGY 
CONSUMPTION 
[MMBTU/YR] 

164.2 20.74 23.7 

ANNUAL COST OF OPERATION 
[$/YR] $798.68 $101 $115.42 

CAPITAL COST -- Unavailable $6397 
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Table B. 7: Gas Dual Fryer Recommendation Data 

 CURRENT 
ELECTRIC FRYER 

PITCO 
SE14R 

ELECTRIC FRYER 
PITCO 
SE184 

DURATION OF USE 5 5 5 
PRODUCTION CAPACITY 

[LB] 
55 50 60 

ANNUAL ENERGY 
CONSUMPTION 

[KWH/YR] 
51.1 mmBTU 1595.12 2164.45 

ANNUAL COST OF OPERATION 
[$/YR] $248.9 $126.01 $170.99 

CAPITAL COST -- $9,962.68 $10,066.33 

 

Table B. 8: S-Series Range Recommendation Data 

 CURRENT 

24" HOT PLATE WITH CABINET 
BASE 
CPG 

35124CPG6BOBNAT/LP 

COUNTERTOP RANGE 
AVANTO CHEF 

CAG-R-4-24 

STEP-UP COUNTERTOP 
RANGE 

CPG 
CK-HPSU424 

DURATION OF USE 6 6 6 6 
PRODUCTION 

CAPACITY 
[BURNERS] 

4 4 4 4 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
286.9 192.7 219.0 262.8 

ANNUAL COST OF 
OPERATION $1,397.15 $938.55 $1,066.53 $1,279.83 

CAPITAL COST -- $1,499.00 $579.00 $1,159.00 

 

Table B. 9: Gas Fryer Recommendation Data 

 CURRENT 
ELECTRIC FRYER 

PITCO 
SE14R 

ELECTRIC FRYER 
PITCO 
SE184 

ELECTRIC FRYER 
FRYMASTER 

RE#17 
DURATION OF USE 5 5 5 5 

PRODUCTION CAPACITY 
[LB] 

55 50 60 50 

ANNUAL ENERGY 
CONSUMPTION 

[KWH/YR] 
182.5 mmBTU 1595.12kwh 2164.45kwh 1843.25 

ANNUAL COST OF OPERATION 
[$/YR] $888.78 $126.01 $170.99 $145.62 

CAPITAL COST -- $9962.68 $10066.33 $7422.18 

 

 

 

 

 

 



30 
 

Table B. 10: Southbend Charbroiler Recommendation Data 

 CURRENT 

LOW PROFILE RADIANT 
CHARBROILER 

VULCAN 
VCRB36-1 

INFRAFED 
CHARBROILER 

VULCAN 
VTEC36 

MEDIUM-DUTY 
RADIANT GAS 
COUNTERTOP 
CHARBROILER 

WOLF 
ACB36-NAT 

DURATION OF USE 6 6 6 6 
PRODUCTION 

CAPACITY 
[SQ.FT] 

5 6.75 8.75 7.75 

POWER 
[MMBTU/HR] .120 0.087 0.066 .102 

ANNUAL ENERGY 
CONSUMPTION 

[MMBTU] 
262.8 190 145 223 

ANNUAL COST OF 
OPERATION 

[$] 
$1,256.18 $930 $700 $1,088 

CAPITAL COST -- $2,620 $6,310 $4,840 
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Appendix C: Specification Sheets for Electric Recommended Assets 

 

Figure C. 1: Specification Sheet for Conveyor Oven Recommendations, Source Adapted From [4] 
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Figure C. 2: Specification Sheet for Portable Hot Box Recommendations, Source Adapted from [5] 



33 
 

 

Figure C. 3: Specification Sheet for Doyon Oven Recommendation, Source Adapted from [6] 
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Figure C. 4: Specification Sheet for Induction Cooker Recommendation, Source Adapted from [7] 
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Figure C. 5: Specification Sheet for Alto Shaam Slow Cooker Recommendation, Source Adapted from [8] 
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Figure C. 6: Specification Sheet for Bread Oven Recommendation, Source Adapted from [9] 
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Appendix D: Specification Sheets for Gas Recommended Assets 

 

Figure D. 1: Specification Sheet for Gas Assets (1) through (3) and (8) Recommendation, Source Adapted from [10] 
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Figure D. 2: Specification Sheets for Gas Assets (1), (7), and (9) Recommendations, Source Adapted from [11] 
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Figure D. 3: Specification Sheet for Bakers Pride Chargrill Recommendation, Source Adapted from [12] 
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Figure D. 4: Specification Sheet for Miniature Gas Flat Top Recommendation, Source Adapted from [13] 
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Figure D. 5: Specification Sheet for Southbend Chargrill Recommendation, Source Adapted from [14] 
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