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Measure 1: Fryers-Commercial-Gas
Measure Description

Commercial fryers are among the most common pieces of cooking equipment in commercial food service facilities. Recent advances in equipment design have produced fryers that operate more efficiently, quickly, safely and conveniently. Energy efficient commercial gas fryers reduce energy consumption primarily through advanced burner and heat exchanger design. 

With the availability of Energy Star® rated models of gas fryers, it is fairly straightforward to differentiate between high efficiency and standard efficiency models. This measure is focused on 14-inch open deep fat gas fryers with a nominal shortening capacity between 35 and 50 pounds. 

Fryer performance is determined by applying the ASTM Standard Test Method for the Performance of Open Deep Fat Fryers (F1361-05). 
 The ASTM standard test method is considered to be the industry standard for quantifying the efficiency and performance of open deep-fat fryers. 

Market Applicability

This measure is applicable to any small commercial cooking application. Includes (but not limited to) casual dining and quick service restaurants, hotels, motels, schools, colleges and recreational facilities. 

Terms and Conditions

This incentive applies towards the purchase of new or replacement energy efficient commercial gas fryers (fuel switching applications are not eligible). Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 1.1. 

Table 1.1. Energy Efficiency Requirements for Open Commercial Gas Fryers.

	Test Description
	Cooking Energy Efficiency

	Heavy Load Cooking-Energy Efficiency ASTM F1361-05
	( 50%


Cost Effectiveness Modeling Measure Data

High efficiency gas fryers typically list for more than standard-efficiency gas fryers. However, high-efficiency designs are often bundled with other features such as all-stainless steel construction and high-quality components and controls. In addition to lower operating costs, high-efficiency fryers exhibit higher production rates and shorter recovery times than base-model fryers and in some cases may eliminate the need for a backup fryer.

Measure data for cost effectiveness modeling have been developed based on average equipment characteristics for California utility customer participants for the Food Service Equipment program. Unitized cost effectiveness determinants are summarized in Table 1.2. Annual energy use was calculated based on preheat, idle, and cooking-energy efficiency and production capacity test results from applying ASTM F1361-05. Annual energy use in this example is based on the fryer operating for 16 hours a day, 365 days per year, with one preheat daily and cooking 150 pounds per day of food. The assumed gas price is $1.00 per therm.

Table 1.2. Gas Fryer Cost-Effectiveness Example.

	Performance
	Base Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (Btu)
	16,000
	15,500

	Idle Energy Rate (Btu/hr)
	14,000
	9,000

	Cooking-Energy Efficiency (%)
	35%
	50%

	Production Capacity (lb/hr)
	60
	65

	Operating Hours/Day
	16
	16

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	150
	150

	Gas Cost ($/therm)
	$1.00
	$1.00

	ASTM Energy to Food (Btu/lb)
	570
	570

	Daily Energy Consumption (Btu)
	445,786
	307,481

	Annual Energy Consumption (therms)a
	1,627
	1,122

	Estimated Energy Savings (therms/yr)
	-
	505

	Annual Energy Cost ($)
	$1,627
	$1,122

	Estimated Cost Savings ($/yr)
	-
	$505

	Incremental Measure Costb
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)c
	12 years
	12 years


a 1 therm = 100,000 Btu.

b Incremental measure cost was determined through communications with local manufacturers and distributors to determine the retail cost to purchase a qualifying model over the baseline standard.
c The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.

Daily Energy Consumption Calculation and Definitions

EDAY = LBFOOD x EFOOD ÷ EFFICIENCY + IDLERATE x (TON - LBFOOD/PC – TP/60) + EP

Where:

	EDAY =
	Daily Energy Consumption (BTU/day)

	LBFOOD =
	Pounds of Food Cooked per Day (lbs/day)

	EFOOD =
	ASTM Energy to Food (BTU/lb--BTU/pound of energy absorbed by food product during cooking)

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (BTU/hr)

	TON =
	Operating Hours/Day (hr/day)

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min/day)

	EP =
	Preheat Energy (BTU/day)


Fryers-Commercial-Gas

APPENDIX A

	Make Energy Efficient
	Model
	Fuel Source
	Cost($)*

	Frymaster
	MJH50
	Gas
	$6,700

	Frymaster
	PMJ-H50
	Gas
	$13,784

	Infinity
	G2840F
	Gas
	$8,980

	Infinity
	G2842BF
	Gas
	$12,700

	Infinity
	G2842F
	Gas
	$10,650

	Pitco
	SGH50
	Gas
	$7,192

	Ultrafryer Systems
	PAR3-14
	Gas
	$6,606

	Average Cost of Energy Efficient Fryer -Gas
	$10,001

	 
	 
	 
	 

	 
	 
	 
	 

	Make Energy Baseline
	Model
	Fuel Source
	Cost($)*

	Imperial Fryer /Filter 
	IFSSP50 
	Gas 
	$6,441

	Frymaster
	GF14- SD
	Gas
	$5,970

	Average Cost of Baseline Model Fryer - Gas 
	 
	 
	$6,206

	 
	 
	 
	 

	 
	 
	 
	 

	List Price Average Incremental Cost Difference
	$3,796

	*Costs taken from published manufacturer list prices


Measure 2: Griddles-Commercial-Gas
Measure Description

Commercial gas griddles are used throughout the hospitality industry, typically occupying a central position on the short order line. Its versatility ranges from crisping and browning, to searing, and to warming or toasting. For a high production kitchen, the temperature uniformity of the griddle surface is important to assure that the food is evenly cooked. 

Recent advances in griddle design have produced equipment that exhibits greater uniformity, are better controlled and provide higher production rates. Energy efficient commercial gas griddles reduce energy consumption primarily through advanced burner design and controls. This measure is focused on gas-fired “flat” (single-sided) griddles. 

Griddle performance is determined by applying the ASTM Standard Test Method for the Performance of Griddles (F1275). 
 The ASTM standard test method is considered to be the industry standard for quantifying the efficiency and performance of griddles. 

Market Applicability

This measure is applicable to any small commercial cooking application. Includes (but not limited to) casual dining and quick service restaurants, hotels, motels, schools, colleges and recreational facilities. 

Terms and Conditions

This incentive applies towards the purchase of new or replacement energy efficient commercial gas griddles (fuel switching applications are not eligible). Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 2.1. 

Table 2.1. Energy Efficiency Requirements for Commercial Gas Griddles.

	Test Description
	Cooking Energy Efficiency

	Heavy Load Cooking-Energy Efficiency
	( 38%


Cost Effectiveness Modeling Measure Data

Compared to standard models, a high-efficiency gas griddle could save 7 to 20 million Btu annually. High efficiency gas griddles typically list for more than standard-efficiency gas griddles. However, high-efficiency designs are often bundled with other features such as all-stainless steel construction and high-quality components and controls. In addition to lower operating costs, high-efficiency griddles exhibit better uniformity and higher production rates than base-model griddles. For example, an energy-efficient, 3-foot griddle can produce as much as a 4-foot base-model.

Measure data for cost effectiveness modeling have been developed based on average equipment characteristics for California utility customer participants for the Food Service Equipment program. Unitized cost effectiveness determinants are summarized in Table 2.2. Annual energy use was calculated based on preheat, idle, and cooking-energy efficiency and production capacity test results from applying ASTM F1275. Annual energy use in this example is based on the griddle operating for 12 hours a day, 365 days per year, with one preheat daily and cooking 100 pounds per day of food. The assumed gas price is $1.00 per therm.

Table 2.2. Gas Griddle Cost-Effectiveness Example.

	Performance
	Base Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (Btu)
	21,000
	15,000

	Idle Energy Rate (Btu/h)
	19,000
	16,000

	Cooking-Energy Efficiency (%)
	32%
	38%

	Production Capacity (lb/h)
	25
	45

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	100
	100

	Gas Cost ($/therm)
	$1.00
	$1.00

	ASTM Energy to Food (Btu/lb)
	475
	475

	Daily Energy Consumption (Btu)
	316,688
	292,444

	Annual Energy Consumption (therms)a
	1,156
	1,067

	Estimated Energy Savings (therms/yr)
	-
	88

	Annual Energy Cost ($)
	$1,156
	$1,067

	Estimated Cost Savings ($/yr)
	-
	$88

	Incremental Measure Costb
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)c
	12 years
	12 years


a 1 therm = 100,000 Btu.

b Incremental measure cost was determined through communications with local manufacturers and distributors to determine the retail cost to purchase a qualifying model over the baseline standard.
c The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.

Daily Energy Consumption Calculation and Definitions

EDAY = LBFOOD x EFOOD ÷ EFFICIENCY + IDLERATE x (TON - LBFOOD/PC – TP/60) + EP

Where:

	EDAY =
	Daily Energy Consumption (BTU/day)

	LBFOOD =
	Pounds of Food Cooked per Day (lbs/day)

	EFOOD =
	ASTM Energy to Food (BTU/lb--BTU/pound of energy absorbed by food product during cooking)

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (BTU/hr)

	TON =
	Operating Hours/Day (hr/day)

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min/day)

	EP =
	Preheat Energy (BTU/day)


Griddles-Commercial-Gas

APPENDIX A
	Make Energy Efficient
	Model
	Fuel Source
	Cost ($)*

	AccuTemp
	GGA36
	Gas
	$6,990

	Garland
	CG36R
	Gas
	$9,740

	Imperial
	IGT-36
	Gas
	$3,204

	Imperial
	ISAE-36
	Gas
	$4,307

	Jade
	JGT2436
	Gas
	$4,850

	Wolf
	IRG36SCE
	Gas
	$8,888

	Average Cost of Energy Efficient Griddle 
	$6,330

	 
	 
	 
	 

	 
	 
	 
	 

	Make Baseline
	Model
	Fuel Source
	Cost ($)*

	Star 
	636MD
	Gas
	$1,440

	Imperial
	IMGA3628
	Gas
	$2,069

	Average Cost of Baseline Model Griddle 
	 
	 
	$1,755

	 
	 
	 
	 

	 
	 
	 
	 

	List Price Average Incremental Cost Difference
	$4,575

	*Costs taken from published manufacturer list prices 


Measure 3: Pressureless Steamers-Commercial-Gas (Connectionless/Boilerless)
Measure Description

Commercial steamers provide a fast-cooking option for preparing large quantities of food, while retaining vital nutrients in the cooked product. In addition, steamers can be used to gently rethermalize food products. Steamers come in a variety of configurations, including countertop models, wall-mounted models and floor-models mounted on a stand, pedestal or cabinet-style base. A steamer may consist of one to four stacked cavities, though two-compartment steamers are the most prevalent in the industry. The cavity is usually designed to accommodate a standard 12" x 20" hotel pan. 

The steam itself can be produced several ways. Many compartment steamers have an external (with respect to the cooking compartment) electric, gas, or service-steam powered boiler that produces potable steam under pressure. This pressurized steam is delivered to the cooking compartment as demanded by the control settings. However, in the case of a pressureless steamer, the compartment is openly connected to a condensate drain and the steam environment within the compartment cannot sustain a pressure above atmospheric (both raw steam and condensate exit the cooking cavity through this drain). 

Steam also may be produced by a steam generator located within (or directly connected to) the cooking cavity. This method differs from the boiler-based steamers in that the steam is produced at (or slightly above) the compartment operating pressure (i.e., atmospheric pressure). This strategy is not used for pressure steamers. A steamer may produce steam by boiling water poured directly into the cooking compartment prior to operation (this is the simplest form of an internal steam generator, typically referred to as a “connectionless” steamer). Gas burners are typically located directly beneath the compartment’s floor.

With the availability of ENERGY STAR® rated models of gas steamers, it is fairly straightforward to differentiate between high efficiency and standard efficiency models. Steamer performance is determined by applying the ASTM Standard Test Method for the Performance of Steam Cookers (F1484). 
 The ASTM standard test method is considered to be the industry standard for quantifying the efficiency and performance of steamers. 

Market Applicability

This measure is applicable to any small commercial cooking application. Includes (but not limited to) casual dining and quick service restaurants, hotels, motels, schools, colleges and recreational facilities. 
Terms and Conditions

This incentive applies towards the purchase of new or replacement energy efficient commercial pressureless gas steamers (fuel switching applications are not eligible). Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 3.1. 

Table 3.1. Energy Efficiency Requirements for Gas Pressureless Steamers.

	Test Description
	Cooking Energy Efficiency

	Heavy Load (Potato) Cooking-Energy Efficiency ASTM F1484
	( 38%


Cost Effectiveness Modeling Measure Data

Measure data for cost effectiveness modeling have been developed based on average equipment characteristics for California utility customer participants for the Food Service Equipment program. Unitized cost effectiveness determinants are summarized in Table 3.2. Annual energy use was calculated based on preheat, idle, and potato cooking-energy efficiency and production capacity test results from applying ASTM F1484. Annual energy use in this example is based on the steamer operating for 12 hours a day, 365 days per year, with one preheat daily and cooking 100 pounds per day of food. The assumed gas price is $1.00 per therm and the assumed combined cost for water and sewer is $5 per CCF.

Table 3.2. Gas Pressureless Steamer Cost-Effectiveness Example.
	Performance
	Base Model
	Energy Efficient Model

	Pan Capacity
	6
	6

	Preheat Time (min)
	15
	15

	Preheat Energy (Btu)
	18,000
	9,000

	Idle Energy Rate (Btu/h)
	16,000
	12,500

	Cooking-Energy Efficiency (%)
	15%
	38%

	Production Capacity (lb/h)
	140
	120

	Average Water Consumption Rate (gal/hr)
	40
	3

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	100
	100

	Gas Cost ($/therm)
	$1.00
	$1.00

	Water/Sewer Cost ($/CCF)
	$5.00
	$5.00

	ASTM Energy to Food (Btu/lb)
	105
	105

	Residual Energy Rate (Btu/hr)
	45,080
	1,658

	Daily Energy Consumption (Btu)
	762,061
	191,189

	Annual Energy Consumption (therms)a
	2,782
	698

	Estimated Energy Savings (therms/yr)
	-
	2,084

	Annual Water Consumption (gal)
	175,200
	13,140

	Estimated Water Savings (gal)
	-
	162,060

	Annual Energy Cost ($)
	$2,782
	$698

	Estimated Energy Cost Savings ($/yr)
	-
	$2,084

	Annual Water Cost ($/yr)b
	$1,171
	$88

	Estimated Water Cost Savings ($/yr)
	-
	$1,083

	Incremental Measure Costc
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)d
	12 years
	12 years


a 1 therm = 100,000 Btu.

b Water and sewer costs are based on a nominal rate of $2.00/CCF water and $3.00/CCF sewer; 1 CCF = 748 gal.

c Incremental measure cost was determined through communications with local manufacturers and distributors to determine the retail cost to purchase a qualifying model over the baseline standard.

d The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.

Daily Energy Consumption Calculation and Definitions

EDAY = LBFOOD*EFOOD/EFFICIENCY + IDLERATE*(TON - LBFOOD/PC – TP/60) + RESIDUALRATE*(TON - LBFOOD/PC - TP)+ EP

Where:

	EDAY =
	Daily Energy Consumption (BTU/day)

	LBFOOD =
	Pounds of Food Cooked per Day (lbs/day)

	EFOOD =
	ASTM Energy to Food (BTU/lb--BTU/pound of energy absorbed by food product during cooking)

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (BTU/hr)

	TON =
	Operating Hours/Day (hr/day)

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min/day)

	EP =
	Preheat Energy (BTU/day)


Pressureless Steamers-Commercial-Gas (Connectionless/Boilerless)
APPENDIX A
	Make Energy Efficient
	Model
	Fuel Source
	Cost($)*

	Market Forge
	STP-6G
	Gas
	$25,612

	Stellar
	Sirius 6
	Gas
	$9,615

	Average Cost of Energy Efficient Steamer -Gas
	$17,614

	 
	 
	 
	 

	 
	 
	 
	 

	Make Baseline
	Model
	Fuel Source
	Cost($)*

	Southbend 
	SX5G
	Gas 
	$15,170

	Groen 
	SSB-3G
	Gas
	$7,616

	Average Cost of Baseline Model Steamer - Gas 
	$11,393

	 
	 
	 
	 

	 
	 
	 
	 

	List Price Average Incremental Cost Difference
	$6,221

	*Costs taken from published manufacturer list prices 


Measure 4: Convection Oven-Commercial-Gas
Measure Description

Convection ovens are the most widely used appliances in the food service industry. Many food service operations rely heavily on the versatility of ovens. Operators can cook varieties of foods in large quantities with a single appliance. An oven can be simply described as a fully enclosed, insulated chamber used to heat food. With competition rising among equipment manufacturers, new designs that incorporate timesaving features via sophisticated control packages are being introduced.

Ovens represent the largest appliance category in terms of the types of units manufactured of any of the major cooking equipment categories. This versatility and diversity mean that they can be found in almost any type of food service operation. A recent US study showed that 95% of commercial (non-institutional) operations reported using at least one type of oven; 98% of noncommercial (institutional) operations reported the same. The percentage of operations, commercial and institutional, using general bake ovens was 52% and 56%, respectively. Fifty percent of the operations in the commercial sector reported using convection ovens as compared to 83% of noncommercial operations.
 

Oven performance is determined by applying the ASTM Standard Test Method for the Performance of Convection Ovens (F1496). 
 The ASTM standard test method is considered to be the industry standard for quantifying the efficiency and performance of convection ovens. This measure is focused on standard full-size and half-size gas-fired convection ovens.

Market Applicability

This measure is applicable to any small commercial cooking application. Includes (but not limited to) casual dining and quick service restaurants, hotels, motels, schools, colleges and recreational facilities. 

Terms and Conditions

This incentive applies towards the purchase of new or replacement energy efficient commercial gas convection ovens (fuel switching applications are not eligible). Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 4.1. 

Table 4.1. Energy Efficiency Requirements for Gas Convection Ovens.

	Test Description
	Cooking Energy Efficiency

	Heavy Load (Potato) Cooking-Energy Efficiency ASTM 1496
	( 40%


Cost Effectiveness Modeling Measure Data

Compared to standard models, a high-efficiency gas convection oven could save 30 million Btu annually. High efficiency gas ovens typically list for more than standard-efficiency gas ovens. However, high-efficiency designs are often bundled with other features such as all-stainless steel construction and high-quality components and controls. In addition to lower operating costs, high-efficiency ovens frequently exhibit better baking uniformity and higher production capacities.

Measure data for cost effectiveness modeling have been developed based on average equipment characteristics for California utility customer participants for the Food Service Equipment program. Unitized cost effectiveness determinants are summarized in Table 4.2. Annual energy use was calculated based on preheat, idle, and cooking-energy efficiency and production capacity test results from applying ASTM F1496. Annual energy use in this example is based on the oven operating for 12 hours a day, 365 days per year, with one preheat daily and cooking 100 pounds per day of food. The assumed gas price is $1.00 per therm.

Table 4.2. Gas Convection Oven Cost-Effectiveness Example.

	Performance
	Base Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (Btu)
	19,000
	11,000

	Idle Energy Rate (Btu/h)
	18,000
	12,000

	Cooking-Energy Efficiency (%)
	30%
	40%

	Production Capacity (lb/h)
	70
	80

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	100
	100

	Gas Cost ($/therm)
	$1.00
	$1.00

	ASTM Energy to Food (Btu/lb)
	250
	250

	Daily Energy Consumption (Btu)
	288,119
	199,500

	Annual Energy Consumption (therms)a
	1,052
	728

	Estimated Energy Savings (therms/yr)
	-
	323

	Annual Energy Cost ($)
	$1,052
	$728

	Estimated Cost Savings ($/yr)
	-
	$323

	Incremental Measure Costb
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)c
	12 years
	12 years


a 1 therm = 100,000 Btu.

b Incremental measure cost was determined through communications with local manufacturers and distributors to determine the retail cost to purchase a qualifying model over the baseline standard.
c The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.
Daily Energy Consumption Calculation and Definitions

EDAY = LBFOOD x EFOOD ÷ EFFICIENCY + IDLERATE x (TON - LBFOOD/PC – TP/60) + EP

Where:

	EDAY =
	Daily Energy Consumption (BTU/day)

	LBFOOD =
	Pounds of Food Cooked per Day (lbs/day)

	EFOOD =
	ASTM Energy to Food (BTU/lb--BTU/pound of energy absorbed by food product during cooking)

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (BTU/hr)

	TON =
	Operating Hours/Day (hr/day)

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min/day)

	EP =
	Preheat Energy (BTU/day)


Convection Oven-Commercial-Gas
APPENDIX A
	Make Energy Efficient
	Model
	Fuel Source
	Cost ($)*

	Blodgett
	DFG100
	Gas
	$8,757

	Montague
	HX63A
	Gas
	$8,750

	Vulcan
	SG4D
	Gas
	$9,938

	Vulcan
	VC4GD
	Gas
	$8,020

	Average Cost of Energy Efficient Convection Oven 
	$8,866

	 
	 
	 
	 

	 
	 
	 
	 

	Make Baseline
	Model
	Fuel Source
	Cost ($)*

	Imperial 
	ICV 
	Gas
	$6,340

	Bakers Pride 
	BCO-1
	Gas
	$5,105

	Average Cost of Baseline Model Convection Oven 
	$5,723

	 
	 
	 
	 

	 
	 
	 
	 

	List Price Average Incremental Cost Difference
	$3,144

	*Costs taken from published manufacturer list prices 


Measure 5: Combination Oven-Commercial-Gas
Measure Description

An oven can be simply described as a fully enclosed, insulated chamber used to heat food. Commercial combination ovens offer even more options with their ability to add steam to the oven cavity. In addition to baking and roasting, a combination oven is also capable of steaming, proofing and rethermalizing various food products. Foods can be cooked in a convection oven dry heat only mode, a steam only mode and a combination of dry heat and steam modes. The programmability of combination ovens also allows food to be cooked partially in one mode at a certain temperature, and then finished in another mode and at a separate temperature. For example, a turkey can be cooked in combination mode at low temperature for several hours, and then stepped to a higher temperature in dry heat mode to finish.

Fifty percent of the operations in the commercial sector reported using combination ovens as compared to 83% of noncommercial operations.
 With competition rising among equipment manufacturers, new designs that incorporate timesaving features via sophisticated control packages are being introduced.

Oven performance is determined by applying the ASTM Standard Test Method for the Performance of Combination Ovens (F1639-05). 
 The ASTM standard test method is considered to be the industry standard for quantifying the efficiency and performance of combination ovens. This measure is focused on standard gas-fired combination ovens.

Market Applicability

This measure is applicable to any small commercial cooking application. Includes (but not limited to) casual dining and quick service restaurants, hotels, motels, schools, colleges and recreational facilities. 

Terms and Conditions

This incentive applies towards the purchase of new or replacement energy efficient commercial gas combination ovens (fuel switching applications are not eligible). Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 5.1. 

Table 5.1. Energy Efficiency Requirements for Gas Combination Ovens.

	Test Description
	Cooking Energy Efficiency

	Heavy Load Cooking-Energy Efficiency ASTM F1639-05
	( 40%


Cost Effectiveness Modeling Measure Data

Compared to standard models, a high-efficiency gas combination oven could save  40 million Btu annually. High efficiency gas combination ovens typically list for more than standard-efficiency gas ovens. . However, high-efficiency designs are often bundled with other features such as all-stainless steel construction and high-quality components and controls. In addition to lower operating costs, high-efficiency combination ovens frequently exhibit higher production capacities.

Measure data for cost effectiveness modeling have been developed based on average equipment characteristics for California utility customer participants for the Food Service Equipment program. Unitized cost effectiveness determinants are summarized in Table 5.2. Annual energy use was calculated based on preheat, idle, and cooking-energy efficiency and production capacity test results from applying ASTM F1639-05. Annual energy use in this example is based on standard 10 pan oven operating for 12 hours a day, 365 days per year, and cooking 200 pounds per day of food. The assumed gas price is $1.00 per therm.

Table 5.2. Gas Combination Oven Cost-Effectiveness Example.

	Performance
	Base Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (Btu)
	18,000
	13,000

	Idle Energy Rate (Btu/h)
	28,000
	17,000

	Cooking-Energy Efficiency (%)
	35%
	40%

	Production Capacity (lb/h)
	80
	120

	Average Water Consumption Rate (gal/h)
	40
	20

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	200
	200

	Gas Cost ($/therm)
	$1.00
	$1.00

	Water/Sewer Cost ($/CCF)
	$5.00
	$5.00

	ASTM Energy to Food (Btu/lb)
	250
	250

	Daily Energy Consumption (Btu)
	419,857
	309,417

	Annual Energy Consumption (therms)a
	1,532
	1,129

	Estimated Energy Savings (therms/yr)
	-
	403

	Annual Water Consumption (gal)
	175,200
	87,600

	Estimated Water Savings (gal)
	-
	87,600

	Annual Energy Cost ($)
	$1,532
	$1,129

	Estimated Energy Cost Savings ($/yr)
	-
	$403

	Annual Water Cost ($/yr)
	$1,171
	$586

	Estimated Water Cost Savings ($/yr)
	-
	$586

	Incremental Measure Costb
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)c
	12 years
	12 years


a 1 therm = 100,000 Btu.

b Incremental measure cost was determined through communications with local manufacturers and distributors to determine the retail cost to purchase a qualifying model over the baseline standard.
c The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1

Daily Energy Consumption Calculation and Definitions

EDAY = LBFOOD x EFOOD ÷ EFFICIENCY + IDLERATE x (TON - LBFOOD/PC – TP/60) + EP

Where:

	EDAY =
	Daily Energy Consumption (BTU/day)

	LBFOOD =
	Pounds of Food Cooked per Day (lbs/day)

	EFOOD =
	ASTM Energy to Food (BTU/lb--BTU/pound of energy absorbed by food product during cooking)

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (BTU/hr)

	TON =
	Operating Hours/Day (hr/day)

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min/day)

	EP =
	Preheat Energy (BTU/day)


Combination Oven-Commercial-Gas
APPENDIX A
	Make Energy Efficient
	Model
	Fuel Source
	Cost ($)*

	Rational/ Henny Penny 
	SCC62
	Gas
	$27,100

	Blodgett-boilerless
	B-142G
	Gas
	$37,736

	Blodgett-boilerless
	B-14G
	Gas
	$26,750

	Vulcan 
	VCG10H
	Gas
	$33,260

	Average Cost of Energy Efficient Combination Oven 
	$31,212

	 
	 
	 
	 

	 
	 
	 
	 

	Make Baseline
	Model
	Fuel Source
	Cost ($)*

	Garland Moisture Plus 
	MP-GS10 D
	Gas
	$6,628

	Southbend Combi 
	CG-90-1
	Gas
	$12,201

	Average Cost of Baseline Model Combination Oven 
	$9,415

	 
	 
	 
	 

	 
	 
	 
	 

	List Price Average Incremental Cost Difference
	$21,797

	*Costs taken from published manufacturer list prices 


� American Society for Testing and Materials. Standard Test Method for the Performance of Open Deep Fat Fryers. ASTM Designation F 1361-05, in Annual Book of ASTM Standards, West Conshohocken, PA.


� American Society for Testing and Materials. 1999. Standard Test Method for the Performance of Griddles. ASTM Designation F 1275-99, in Annual Book of ASTM Standards, West Conshohocken, PA.


� American Society for Testing and Materials. 2005. Standard Test Method for the Performance of Steam Cookers. ASTM Designation F 1484-05, in Annual Book of ASTM Standards, West Conshohocken, PA.


� A supplement to Restaurant Business Inc., 1995. Foodservice Equipment 1000 for NAFEM. The Baking Boom, p.53-54.


� American Society for Testing and Materials. 1999. Standard Test Method for the Performance of Convection Ovens. ASTM Designation F 1496-99, in Annual Book of ASTM Standards, West Conshohocken, PA.


� A supplement to Restaurant Business Inc., 1995. Foodservice Equipment 1000 for NAFEM. The Baking Boom, p.53-54.


� Standard Test Method for the Performance of Combination Ovens. ASTM Designation F1639-05
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