FOOD SERVICE EQUIPMENT WORKPAPERS

Electric Equipment

Measure 1: Fryers-Commercial-Electric
Measure Description

Commercial Electric 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 fryers reduce energy consumption primarily through the application of controls and insulation. 

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

Energy efficient fryers that have earned the ENERGY STAR® offer shorter cook times and higher production rates. Frypot insulation reduces standby losses resulting in a lower idle energy rate.

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 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 electric fryers (fuel switching applications are not eligible). Used or rebuilt equipment is 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 Commercial Electric Fryers.

	Test Description
	Cooking Energy Efficiency

	Heavy Load Cooking Energy Efficiency ASTM F1361
	≥ 80%


Cost Effectiveness Modeling Measure Data

High efficiency electric fryers typically list for more than standard efficiency electric fryers. A typical standard efficiency fryer lists from $1,500 to $2,000. 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 Baseline model fryers and in some cases may eliminate the need for a backup fryer.

Measure data for cost effectiveness modeling are 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/day of food. The assumed price for electricity is $0.13 per kWh.

Table 1.2 Commercial Electric Fryer Cost Effectiveness Example

	Performance
	Baseline Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (kWh)
	2.30
	1.70

	Idle Energy Rate (kW)
	1.05
	1.00

	Heavy Load Cooking Energy Efficiency (%)
	75%
	80%

	Production Capacity (lbs/hr)
	65
	70

	Operating Hours/Day
	16
	16

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	150
	150

	Electric Cost ($/kWh)
	$0.13
	$0.13

	ASTM Energy to Food (kWh/lb)
	0.167
	0.167

	Daily Energy Consumption (kWh)
	49.8
	46.6

	Average Demand (kW)
	3.1
	2.9

	Estimated Demand Reduction (kW)
	-
	0.2

	Annual Energy Consumption (kWh)
	18,182
	17,016

	Estimated Energy Savings (kWh/yr)
	-
	1,166

	Annual Energy Cost ($)
	$2,364
	$2,212

	Estimated Cost Savings ($/yr)
	-
	$152

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)a
	12 years
	12 years


a 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/15) + EP
Where:
	EDAY =
	Daily Energy Consumption (kWh)

	LBFOOD =
	Pounds of Food Cooked per Day

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

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (kW)

	TON =
	Operating Hours/Day

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min)

	EP =
	Preheat Energy (kWh)


Fryers-Commercial-Electric 

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

	Frymaster
	H-14
	Electric
	$12,160

	Frymaster
	H17TC
	Electric
	$11,424

	Pitco
	SEH50
	Electric
	$7,192

	 
	
	
	

	Average Cost of Energy Efficient Fryer - Electric 
	$10,259

	 
	
	
	

	Make Energy Baseline
	Model
	Fuel Source
	Cost($)*

	Anets 
	ANE-14EL14AA
	Electric
	$5,822

	Pitco 
	SE14-SSTC
	Electric
	$5,280

	 
	
	
	 

	Average Cost of Baseline Model Fryer - Electric 
	$5,551

	 

	 

	List Price Average Incremental Cost Difference
	$4,708

	*Costs taken from published manufacturers list prices


Measure 2: Griddles-Commercial-Electric
Measure Description

Commercial electric 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 electric griddles reduce energy consumption primarily through application of advanced controls and improved temperature uniformity. This measure is focused on electric “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 electric griddles (fuel switching applications are not eligible). Used or rebuilt equipment is 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 Electric Griddles.

	Test Description
	Cooking Energy Efficiency

	Heavy Load Cooking Energy Efficiency ASTM F1275
	( 70%


Cost Effectiveness Modeling Measure Data

High efficiency electric griddles typically list for more than standard efficiency electric 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 Baseline model griddles. For example, an energy efficient, 3-foot griddle can produce as much as a 4-foot Baseline model.

Measure data for cost effectiveness modeling are 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/day of food. The assumed price for electricity is $0.13 per kWh.

Table 2.2. Commercial Electric Griddle Cost Effectiveness Example.

	Performance
	Baseline Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (kWh)
	4.00
	2.00

	Idle Energy Rate (kW)
	2.50
	2.30

	Cooking-Energy Efficiency (%)
	65%
	70%

	Production Capacity (lb/h)
	35
	40

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	100
	100

	Electric Cost ($/kWh)
	$0.13
	$0.13

	ASTM Energy to Food (kWh/lb)
	0.139
	0.139

	Daily Energy Consumption (kWh)
	47.6
	43.1

	Average Demand (kW)
	4.0
	3.6

	Estimated Demand Reduction (kW)
	-
	0.4

	Annual Energy Consumption (kWh)
	17,380
	15,743

	Estimated Energy Savings (kWh/yr)
	-
	1,637

	Annual Energy Cost ($)
	$2,259
	$2,047

	Estimated Cost Savings ($/yr)
	-
	$213

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)a
	12 years
	12 years


a 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 (kWh)

	LBFOOD =
	Pounds of Food Cooked per Day

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

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (kW)

	TON =
	Operating Hours/Day

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min)

	EP =
	Preheat Energy (kWh)


Griddles-Commercial-Electric 
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	Make Energy Efficient
	Model
	Fuel Source
	Cost ($)*

	Wells
	WELG23
	Electric
	$3,182

	Keating
	KEA-3030MEG
	Electric
	$6,094

	AccuTemp
	EGF2083A36-00
	Electric
	$7,190

	 
	 
	 
	 

	Average Cost of Energy Efficient Griddle - Electric
	$5,489

	 

	 

	Make Baseline
	Model
	Fuel Source
	Cost ($)*

	Star
	STR536TGD
	Electric
	$1,908

	APW Wyott
	EG-36H
	Electric
	$1,862

	 
	 
	 
	 

	Average Cost of Baseline Model Griddle - Electric
	$1,885

	 

	 

	List Price Average Incremental Cost Difference 
	$3,604

	*Costs taken from published manufacturers lists price


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

Measure Description

Pressureless electric 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) gas, electric, 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). Electric elements are typically located directly beneath the compartment’s floor.

With the availability of ENERGY STAR® rated models of Electric 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 electric steamers (fuel switching applications are not eligible). Used or rebuilt equipment is 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 Electric Pressureless Steamers.
	Test Description 
	Cooking Energy Efficiency

	Heavy Load (Potato) Cooking Energy Efficiency ASTM F1484
	≥50% 


Cost Effectiveness Modeling Measure Data

Measure data for cost effectiveness modeling are 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/day of food. The assumed electricity price is $.13 per kWh and the assumed combined cost for water and sewer is $5/CCF.

Table 3.2 Pressureless Electric Steamer Cost Effectiveness Example
	Performance
	Baseline Model
	Energy Efficient Model

	Pan Capacity
	3
	3

	Preheat Time (min)
	15
	15

	Preheat Energy (kWh)
	1.50
	1.50

	Idle Energy Rate (kW)
	1.00
	0.40

	Cooking-Energy Efficiency (%)
	26%
	50%

	Production Capacity (lb/h)
	70
	50

	Average Water Consumption Rate (gal/h)
	40
	3

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	100
	100

	Electric Cost ($/kWh)
	$0.13
	$0.13

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

	ASTM Energy to Food (kWh/lb)
	0.0308
	0.0308

	Residual Energy Rate (kW)
	1.91
	0.12

	Daily Energy Consumption (kWh)
	43.4
	12.8

	Average Demand (kW)
	3.6
	1.1

	Estimated Demand Reduction (kW)
	-
	2.5

	Annual Energy Consumption (kWh)
	15,824
	4,658

	Estimated Energy Savings (kWh/yr)
	-
	11,166

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

	Estimated Water Savings (gal)
	-
	162,060

	Annual Energy Cost ($)
	$2,057
	$606

	Estimated Cost Savings ($/yr)
	-
	$1,452

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

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

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)b
	12 years
	12 years


a  Water and wastewater cost are based on a rate of $2.00/CCF water and $3.00/CCF wastewater. 

  (1 CCF = 748 gallons)
b 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 - LBSFOOD/PC – TP/60) + RESIDUALRATE x (TON - LBSFOOD ÷ PC - TP)+ EP

Where:

	EDAY =
	Daily Energy Consumption (kWh)

	LBFOOD =
	Pounds of Food Cooked per Day

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

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (kW)

	TON =
	Operating Hours/Day

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min)

	EP =
	Preheat Energy (kWh)

	RESIDUALRATE =
	Residual Energy Rate (kW)


Pressureless Steamers-Commercial-Electric (Connectionless/Boilerless)
APPENDIX A

	Make Energy Efficient
	Model
	Fuel Source
	Cost($)*

	AccuTemp
	208D12
	Electric
	$9,597

	AccuTemp
	208D12
	Electric
	$9,597

	AccuTemp
	208D6
	Electric
	$9,199

	AccuTemp
	208D6
	Electric
	$9,199

	AccuTemp
	208D8
	Electric
	$9,597

	AccuTemp
	208D8
	Electric
	$9,597

	AccuTemp
	240D12
	Electric
	$9,597

	AccuTemp
	240D12
	Electric
	$9,597

	AccuTemp
	240D6
	Electric
	$9,199

	AccuTemp
	240D6
	Electric
	$9,199

	AccuTemp
	240D8
	Electric
	$9,597

	AccuTemp
	240D8
	Electric
	$9,597

	Groen
	VRC-6E
	Electric
	$9,202

	Market Forge
	ET-3E
	Electric
	$6,975

	Market Forge
	ET-6E
	Electric
	$8,758

	Market Forge
	STP-6E
	Electric
	$22,282

	Vulcan
	PX-3
	Electric
	$6,630

	Vulcan-Hart
	PX-5
	Electric
	$9,290

	 
	 
	 
	 

	Average Cost of Energy Efficient Steamer - Electric 
	$9,817

	 

	 

	Make Baseline
	Model
	Fuel Source
	Cost($)*

	Southbend 
	R2
	Electric 
	$5,395

	Cleveland 
	21CET82083MCS
	Electric 
	$5,940

	 
	 
	 
	 

	Average Cost of Baseline Model Steamer - Electric 
	$5,668

	 

	 

	List Price Average Incremental Cost Difference 
	$4,150

	*Costs taken from published manufacturers list prices


Measure 4: Convection Oven-Commercial-Electric
Measure Description

Commercial electric 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 electric 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 electric 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 Electric Convection Ovens.

	Test Description
	Cooking Energy Efficiency

	Heavy Load (Potato) Cooking Energy Efficiency ASTM F1496
	( 70%


Cost Effectiveness Modeling Measure Data

High efficiency electric ovens typically list for more than standard efficiency electric 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.

Measure data for cost effectiveness modeling are 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/day of food. The assumed electric price is $0.13 per kWh.

Table 4.2 Electric Convection Oven Cost Effectiveness Example.

	Performance
	Baseline Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (kWh)
	1.50
	1.00

	Idle Energy Rate (kW)
	2.00
	1.50

	Heavy Load Cooking Energy Efficiency (%)
	65%
	70%

	Production Capacity (lb/h)
	70
	80

	Operating Hours/Day
	12
	12

	Operating Days/Year
	365
	365

	Pounds of Food Cooked per Day
	100
	100

	Electric Cost ($/kWh)
	$0.13
	$0.13

	ASTM Energy to Food (kWh/lb)
	0.0732
	0.0732

	Daily Energy Consumption (kWh)
	33.4
	27.2

	Average Demand (kW)
	2.8
	2.3

	Estimated Demand Reduction (kW)
	-
	0.5

	Annual Energy Consumption (kWh)
	12,193
	9,931

	Estimated Energy Savings (kWh/yr)
	-
	2,262

	Annual Energy Cost ($)
	$1,585
	$1,291

	Estimated Cost Savings ($/yr)
	-
	$294

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)a
	12 years
	12 years


a 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 (kWh)

	LBFOOD =
	Pounds of Food Cooked per Day

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

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (kW)

	TON =
	Operating Hours/Day

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min)

	EP =
	Preheat Energy (kWh)


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

	Vulcan
	VC4ED
	Electric
	$8,020

	Wolf Range
	WOLWKED1
	Electric
	$7,619

	 
	 
	 
	 

	Average Cost of Energy Efficient Convection Oven 
	$7,820

	 

	

	Make Baseline
	Model
	Fuel Source
	Cost ($)*

	Duke
	E-101E
	Electric
	$4,934

	Baker's Pride
	BAKBCOE1
	Electric
	$5,280

	 
	 
	 
	 

	Average Cost of Baseline Model Convection Oven 
	 
	 
	$5,107

	 

	 

	List Price Average Incremental Cost Difference
	$2,713

	*Costs taken from published manufacturers lists price


Measure 5: Combination Oven-Commercial-Electric
Measure Description

An oven can be simply described as a fully enclosed, insulated chamber used to heat food. Commercial electric 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 electric 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 electric 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 Electric Combination Ovens.

	Test Description
	Cooking Energy Efficiency

	Heavy Load Cooking Energy Efficiency ASTM F1639-05
	( 60%


Cost Effectiveness Modeling Measure Data

High efficiency electric combination ovens typically list for more than standard-efficiency electric combination 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 electric price is $0.13 per kWh.

Table 5.2. Electric Combination Oven Cost Effectiveness Example.

	Performance
	Baseline Model
	Energy Efficient Model

	Preheat Time (min)
	15
	15

	Preheat Energy (kWh)
	3.00
	1.50

	Idle Energy Rate (kW)
	7.50
	3.00

	Cooking-Energy Efficiency (%)
	44%
	60%

	Production Capacity (lb/h)
	80
	100

	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

	Electric Cost ($/kWh)
	$0.13
	$0.13

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

	ASTM Energy to Food (kWh/lb)
	0.0732
	0.0732

	Daily Energy Consumption (kWh)
	105.6
	55.2

	Average Demand (kW)
	8.8
	4.6

	Estimated Demand Reduction (kW)
	-
	4.2

	Annual Energy Consumption (kWh)
	38,561
	20,130

	Estimated Energy Savings (kWh/yr)
	-
	18,432

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

	Estimated Water Savings (gal)
	-
	87,600

	Annual Energy Cost ($)
	$5,013
	$2,617

	Estimated Cost Savings ($/yr)
	-
	$2,396

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

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

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)b
	12 years
	12 years


a  Water and wastewater cost are based on a rate of $2.00/CCF water and $3.00/CCF wastewater. 

  (1 CCF = 748 gallons)
b 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 (kWh)

	LBFOOD =
	Pounds of Food Cooked per Day

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

	EFFICIENCY = 
	Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Idle Energy Rate (kW)

	TON =
	Operating Hours/Day

	PC =
	Production Capacity (lbs/hr)

	TP =
	Preheat Time (min)

	EP =
	Preheat Energy (kWh)


Combination Oven-Commercial-Electric
APPENDIX A

	Make Energy Efficient
	Model
	Fuel Source
	Cost ($)*

	Rational/ Henny Penny 
	SCC62
	Electric 
	$24,100

	 
	 
	 
	 

	Average Cost of Energy Efficient Combination Oven
	$24,100

	

	

	Make Baseline
	Model
	Fuel Source
	Cost ($)*

	Alto Shaam 
	605ML/STD
	Electric 
	$8,004

	Garland Moisture Plus 
	MP-ES10 D
	Electric 
	$6,428

	 
	 
	 
	 

	Average Cost of Baseline Model Combination Oven 
	 
	 
	$7,216

	

	 

	List Price Average Incremental Cost Difference
	$16,884

	*Costs taken from published manufacturers lists price


Measure 6: Insulated Hot Food Holding Cabinets-Commercial
Measure Description

Commercial insulated hot food holding cabinet models that meet program requirements incorporate better insulation, reducing heat loss, and may also offer additional energy saving devices such as magnetic door electric gaskets, auto-door closures, or dutch doors. The insulation of the cabinet also offers better temperature uniformity within the cabinet from top to bottom. This means that qualified hot food holding cabinets are more efficient at maintaining food temperature while using less energy.
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 electric Hot Food Holding Cabinets. This measure does not include cook and hold equipment. All measures must be electric hot food holding cabinets that are fully insulated and have solid doors, in full, three-quarter, and half sizes respectively. Used or rebuilt equipment is not eligible. Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 6.1.
Table 6.1 Energy Efficiency Requirements for Hot Food Holding Cabinets

	Description
	Qualifying Operating Energy Rate

	For full size cabinets
	Maximum Idle Energy Rate of 20 Watts/ft3

	For three-quarter size cabinets
	Maximum Idle Energy Rate of 20 Watts/ft3

	For half size cabinets
	Maximum Idle Energy Rate of 20 Watts/ft3


Cost Effectiveness Modeling Measure Data

Energy usage calculations are based on 15 hours a day, 365 days per year operation at a typical temperature setting of 150°F. Note that the different sizes for the holding cabinets (half size and three-quarter size) have proportional operating energy rates. Operating energy rate for the full size holding cabinets was obtained in accordance with the American Society for Testing and Materials (ASTM) Standard F2140. Electrical energy cost is estimated at $0.13 per kWh. 
The California Energy Commission (CEC) Title 20 code effective January 1, 2006 requires all hot food holding cabinets sold in California meet the ENERGY STAR® specifications for energy efficiency. The energy savings calculations listed in Tables 6.2.1, 6.2.2, and 6.2.3 use the ENERGY STAR® specification as the baseline for potential energy savings. The ENERGY STAR® specification is based on Maximum Idle Energy Rate (MIER) of 40 Watts/ft3.

Table 6.2.1 Insulated Hot Food Holding Cabinet Cost Effectiveness Example
Full Size Holding Cabinets

	Performance
	Baseline

(ENERGY STAR®)
	Qualifying Model MIER 20 Watt ft3 

	Operating Energy Rate
	0.8 kW
	0.4 kW

	Annual Energy Use
	4,380 kWh
	2,190 kWh

	Annual Energy Costa
	$569
	$285

	Coincident Peak Reduction
	-
	0.4 kW

	Annual Energy Savings
	-
	2,190 kWh

	Annual Energy Cost Savings
	-
	$285

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)a
	12
	12


Table 6.2.2 Insulated Hot Food Holding Cabinet Cost Effectiveness Example

Three-Quarter Size Holding Cabinets

	Performance
	Baseline

(ENERGY STAR®)
	Qualifying Model MIER 20 Watt ft3

	Operating Energy Rate
	0.6 kW
	0.3 kW

	Annual Energy Use
	3,285 kWh
	1,643 kWh

	Annual Energy Costa
	$427
	$214

	Coincident Peak Reduction
	-
	0.3 kW

	Annual Energy Savings
	-
	1,643 kWh

	Annual Energy Cost Savings
	-
	$214

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)a
	12
	12


Table 6.2.3 Insulated Hot Food Holding Cabinet Cost Effectiveness Example

Half Size Holding Cabinets

	Performance
	Baseline

(ENERGY STAR®)
	Qualifying Model MIER 20 Watt ft3

	Operating Energy Rate
	0.4 kW
	0.2 kW

	Annual Energy Use
	2,190 kWh
	1,095 kWh

	Annual Energy Costa
	$285
	$142

	Coincident Peak Reduction
	-
	0.2 kW

	Annual Energy Savings
	-
	1,095 kWh

	Annual Energy Cost Savings
	-
	$142

	Incremental Measure Cost
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL)a
	12
	12


a The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.
Insulated Hot Food Holding Cabinets-Commercial
APPENDIX A

	Make Energy Efficient 

(< 20 Watts/ft3)
	Model
	Fuel Source
	Cost($)*

	Carter-Hoffmann
	BR96
	Electric
	$9,006

	Cres Cor
	CCB-120A
	Electric
	$8,980

	Cres Cor
	CCB-150
	Electric
	$9,584

	Cres Cor
	EB-150
	Electric
	$5,722

	Cres Cor
	H137S96BC
	Electric
	$5,670

	Cres Cor
	H137WSUA12C
	Electric
	$6,178

	Cres Cor
	H161FUA11CM
	Electric
	$8,446

	Cres Cor
	H339SS12188C
	Electric
	$3,938

	FEW
	MTU-12
	Electric
	$4,884

	 
	 
	 
	 

	Average Cost of Energy Efficient Hot Food Holding Cabinet
	$6,934

	 

	 

	Make Baseline ENERGY STAR® 

(< 40 Watts/ft3)
	Model
	Fuel Source
	Cost($)*

	Cres Cor
	H137WSUA5C
	Electric 
	$4,000

	Hatco  Corporation
	FSHC-6W1
	Electric 
	$3,434

	Hatco  Corporation
	FSHC-7
	Electric 
	$3,434

	Henny Penny
	HHC-900
	Electric 
	$5,279

	InterMetro Industries
	C190
	Electric 
	$2,517

	InterMetro Industries
	MBQ-72
	Electric 
	$4,025

	 
	 
	 
	 

	Average Cost of Baseline Model Hot Food Holding Cabinet
	$3,782

	 

	 

	List Price Average Incremental Cost Difference
	$3,153

	*Costs taken from published manufacturers lists price


Measure 7: Ice Machine-Commercial-Air Cooled
Measure Description

Commercial icemakers represent approximately 11 percent of all commercial refrigeration energy use. The average annual energy use of a 500 lb./day air-cooled icemaker is 5,000 kWh with a potential increase in efficiency of 15 percent (less than a two-year payback)
. Approximately 64 percent of the commercial ice machine market is self-contained cube making units; the rest are ice making heads and remote condensing units. The PG&E Food Service Technology Center (FSTC) estimates that there are more than 200,000 ice machines in California, with up to 100,000 in PG&E service territory. 


Icemakers use a substantial amount of energy in order to freeze water and maintain the ice as separate cubes. Reductions are possible with the use of high efficiency motors in condenser fans and compressors, thicker insulation and reduced evaporator thermal cycling. The energy use in a commercial icemaker varies from product to product, depending on the condenser and the type of ice produced
. 
[image: image1]
Market Applicability

Hospitals account for 39.4 percent of all commercial icemaker purchases, followed by hotels (22.3 percent), restaurants (13.8 percent), retail outlets (8.5 percent), schools (8.5 percent), offices (4.3 percent), and grocery stores (3.2 percent)8.

Terms and Conditions:

This incentive applies towards the purchase of new or replacement energy efficient Air-cooled ice machines. Used or rebuilt equipment is not eligible. Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 7.1.

This specification covers machines generating 60 grams (2 oz.) or lighter ice cubes, as well as flaked, crushed, or fragmented ice machines that meet the energy efficiency thresholds by Ice harvest (IHR) rate listed in Table 7.1. Only air cooled machines (icemaker heads, self-contained unites, and remote condensing units) are eligible for incentives. The efficiency specification is an adapted version of the Federal Energy Management Program (FEMP) specification, approximating the top 25 percent of products on the market, based on energy performance. 
Performance data is based on ARI Standard 810. 

Table 7.1 Energy Efficiency Requirements for Commercial Air Cooled Ice Machines

	Product Type
	Ice Harvest Rate 

(lbs per 24 hrs.)*
	Incentive Threshold kWh/100 lbs ice 

(or Less)**

	Air Cooled
	101-200
	              9.4 

	Air Cooled
	201-300
	              8.5 

	Air Cooled
	301-400
	              7.2 

	Air Cooled
	401-500
	              6.1 

	Air Cooled
	501-1000
	              5.8 

	Air Cooled
	1001-1500
	              5.5 

	Air Cooled
	> 1500
	              5.1 


*   The ice harvest rate (IHR or capacity in lbs) is the amount of ice produced in 24 hours. 

** Based on FEMP recommendation for ice maker head

Cost Effectiveness Modeling Measure Data

In an analysis of the range of products currently on the market, ACEEE research indicates that the highest performing models on the market are 18.46 percent more efficient than the worst performing models, with a payback period of 1.1 years or less. Manufacturers have also indicated that they have the technical capability to exceed current efficiency levels through the use of high efficiency compressors and fan motors, thicker insulation, and other measures. 
First cost estimates assume a 50 percent discount from list price; payback calculations assume annual energy consumption and cost of operating at 75% of rated capacity. Calculations assume an electricity rate of $0.13 per kWh.
Table 7.2 Commercial Air Cooled Ice Machine Cost Effectiveness Example

	Performance
	IHR
	IHR
	IHR
	IHR
	IHR
	IHR
	IHR

	Ice Harvest Rate (IHR) (lbs per 24 hrs.)
	101-200
	201-300
	301-400
	401-500
	501-1,000
	1,001-1,500
	> 1,500

	Baselinea (kWh/100 Lbs)
	16
	11
	8.5
	7.6
	6.9
	6.4
	 6.1

	Incentive Thresholdb(kWh/100 Lbs)
	9.4
	8.5
	7.2
	6.1
	5.8
	5.5
	5.1

	Estimated Annual Energy for Baselinec (kWh)
	8,760
	10,038
	10,859
	12,483
	18,889
	29,200
	26,720

	Estimated Annual Energy for EE Unitc (kWh)
	5,147
	7,756
	9,198
	10,019
	15,878
	25,094
	22,340 

	Probable Demand Reductiond (kW)
	0.41
	0.26
	0.19
	0.28
	0.34
	0.47
	 0.50

	Estimated Annual Energy Savingsc (kWh)
	3,614
	2,281
	1,661
	2,464
	3,011
	4,106
	 4,380

	Estimated Annual Energy Cost Savings
	$470
	$297
	$216
	$320
	$391
	$534
	 $569

	Incremental Measure Cost 
	SEE APPENDIX A 

	Estimated Useful Life (EUL) e
	12
	12
	12
	12
	12
	12
	12


a Based on FSTC review of ARI Directory and estimate of lower 25 percentile and representation of installed base.

b Based on FEMP recommendation for icemaker head (equivalent to CEE Tier I).

c Assumes ice machine operates at 75% of capacity and median ice harvest rate.

d It has been assumed that the appliance’s probable contribution to the building’s peak demand is the average demand for the appliance. 

This is useful because the probability of an appliance drawing its average rate during the period that the building peak is set is significantly higher than for any other input rate for that appliance. 

e The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.
Ice Machine-Commercial-Air Cooled
APPENDIX A

	Make Energy Efficient
	Model
	Ice Harvest Rate (lb/24h)*
	Cost($)*

	List Price Estimate
	 
	100
	$3,328 

	Manitowoc
	SD322A
	250
	$3,512

	Manitowoc
	SD0502A
	400
	$3,954

	List Price Estimate
	 
	450
	$4,721 

	Manitowoc
	SY0604A
	650
	$6,073

	Manitowoc
	SD1002A
	1060
	$8,225

	ICE-O-Matic
	ICE-1006HA
	1109
	$8,730

	Hoshizaki
	KM1300SAH
	1296
	$8,980

	Manitowoc
	SY1404A
	1450
	$9,462

	ICE-O-Matic
	ICE-1406HA
	1466
	$9,260

	Manitowoc
	SD1892N
	1880
	$10,377

	 
	 
	 
	 

	Average Cost of 100-200 lb Energy Efficient Ice Machine 
	$3,328

	Average Cost of 201-300 lb Energy Efficient Ice Machine 
	$3,512

	Average Cost of 301-400 lb Energy Efficient Ice Machine
	$3,954

	Average Cost of 401-500 lb Energy Efficient Ice Machine
	$4,721

	Average Cost of 501-1000 lb Energy Efficient Ice Machine
	$7,149

	Average Cost of 1001-1500 lb Energy Efficient Ice Machine
	$8,931

	Average Cost of >1500 lb Energy Efficient Ice Machine
	$10,377

	

	

	Make Baseline
	Model
	Ice Harvest Rate (lb/24h)*
	Cost($)*

	Hoshizaki
	AM150
	150
	$3,070

	Manitowoc
	ICE-150HA
	171
	$2,995

	ICE-O-Matic
	ICE-220HA
	238
	$3,200

	Scotsman
	CME306AS-1C
	340
	$3,395

	Scotsman
	CME456AS-1C
	480
	$3,720

	Scotsman
	CME506AS-1F
	500
	$3,760

	Hoshizaki
	KM630MAH
	619
	$5,640

	ICE-O-Matic
	ICE-500HA
	625
	$5,125

	ICE-O-Matic
	ICE-606HA
	706
	$5,875

	Scotsman
	CME806AS-32F
	770
	$5,850

	ICE-O-Matic
	ICE-0806FA
	950
	$5,830

	Hoshizaki
	KM1300MAH
	1040
	$7,110

	Cornelius
	XAC1444-3PH
	1537
	$7,406

	Scotsman
	CME1656AS-32F
	1600
	$8,960

	 
	 
	 
	 

	Average Cost of 100-200 lb Baseline Model Ice Machine
	$3,033

	Average Cost of 201-300 lb Baseline Model Ice Machine
	$3,200

	Average Cost of 301-400 lb Baseline Model Ice Machine
	$3,395

	Average Cost of 401-500 lb Baseline Model Ice Machine
	$3,740

	Average Cost of 501-1000 lb Baseline Model Ice Machine
	$5,664

	Average Cost of 1001-1500 lb Baseline Model Ice Machine
	$7,110

	Average Cost of >1500 lb Baseline Model Ice Machine
	$8,183

	

	 

	100-200 lb ice machine**  List Price Average Incremental Cost Difference 
	$296

	201-300 lb ice machine     List Price Average Incremental Cost Difference
	$312

	301-400 lb ice machine     List Price Average Incremental Cost Difference 
	$559

	401-500 lb ice machine**  List Price Average Incremental Cost Difference
	$981

	501-1000 lb ice machine   List Price Average Incremental Cost Difference
	$1,485

	1001-1500 lb ice machine List Price Average Incremental Cost Difference 
	$1,821

	>1500 lb ice machine        List Price Average Incremental Cost Difference 
	$2,194

	*Costs taken from published manufacturers literature 

	**List Price was not available for Energy Efficient Product in the 101-200lb and 401-500lb range. 

  A ratio of baseline case to IMC for the next largest range was applied to baseline case cost of this 

  configuration as an IMC estimate.


Measure 8:  Solid Door Reach-In Refrigerator-Commercial

                     Solid Door Reach-In Freezers-Commercial 

                     Glass Door Reach-In Refrigerators-Commercial
Measure Description: Commercial Solid Door Reach-in Refrigerators and Freezers
A reach-in refrigerator is defined as an upright, refrigerated case with solid doors that holds refrigerated products. A reach-in freezer is an upright, refrigerated case with solid doors that holds frozen food products. In both units, the refrigeration system is built in (packaged) and heat is rejected from the refrigeration cycle to the building interior air
. Reach-in refrigerators and freezers are used in the food service industry by restaurants and institutional organizations, accounting for approximately 17 percent of all commercial refrigeration energy use. In 1996, the national inventory of refrigerators and freezers in place was 2.1 million units. Estimated annual sales were 233,000 units, 60 percent of which were reach-in refrigerators; the rest were reach-in freezers. The FSTC estimates that there are more than 300,000 reach-in refrigerators and freezers in California, with up to 150,000 in PG&E service area. Approximately 70 percent of these new units are replacing older units. About 30 percent are sold for use in the new construction market
. The most common solid-door, reach-in freezer is a one-door unit. Two-door units are also used extensively. The most common solid-door, reach-in refrigerator is a two-door unit; one-door units are used about half as often. The average capacity of a one-door unit is 24 cubic feet and the average capacity of a two-door unit is 48 cubic feet
.
The ENERGY STAR® voluntary specification for solid door reach-in refrigerators and freezers was launched in 2001, it identified the top 25 percent (approximately) of products on the market, based on their energy performance. With the influx of new products into the market, this percentage has increased. CEE (Consortium for Energy Efficiency, Inc.) launched an initiative for commercial reach-in, solid-door commercial refrigerators and freezers in December of 2002. The CEE initiative seeks to maximize the energy savings opportunity available through increased and sustained market share of efficient commercial refrigeration equipment
. As of January 1, 2006 California Title 20 Code requires that solid door reach-in refrigerators and freezer be manufactured at the ENERGY STAR® or CEE Tier I specification. CEE's specification has two Tiers; Tier I is the equivalent of the ENERGY STAR® specification, Tier II is 40 percent more efficient than Tier I for refrigerators and 30 percent more efficient for freezers. The most common [image: image2]technologies for improving efficiency include; efficient compressors, efficient evaporator fans, efficient condenser fans, anti sweat heaters, electric defrost, increased levels of insulation, and more efficient lighting.
Measure Description: Commercial Glass Door Reach-in Refrigerators
CEE launched an initiative for high-efficiency commercial glass-door, reach-in refrigerators in December of 2003. Commercial glass-door, reach-ins account for about 8 percent of packaged commercial refrigeration energy consumption. Nationally, an estimated 800,000 units are in place, using 4.7 billion kWh annually. Approximately 90,000 units are sold each year. 

An estimated 75-90 percent of these units are sold to bottling companies, such as Coca-Cola Bottling Companies and Pepsi Bottling Group. The bottling companies then place units on various sites, such as grocery stores, retail stores and gas stations. Beverage companies have specific requirements for this equipment, such as lighting, ease of loading and rapid cooling of beverages. 

CEE's specification has two Tiers of energy efficiency, Tier I is based on the top 25% of products in the market while Tier II is 28 percent more efficient than Tier I. Program incentives and savings calculations are be based on a two tiered approach in 2006 moving toward a CEE Tier II only specification on January 1, 2007 when California title 20 mandates ENERGY STAR® or CEE Tier I as the minimum code requirement.

Market Applicability

Restaurants account for about 80 percent of the solid door reach-in refrigerator and freezer purchases. The remaining purchasers of this equipment are mostly institutional (schools, churches, prisons, etc.) An estimated 75-90 percent of glass door reach-in refrigerator units are sold to bottling companies, such as Coca-Cola Bottling Companies and Pepsi Bottling Group and are used in a variety of retail merchandising end uses. The balance of Glass-door, reach-in units not used for selling beverages are used in commercial restaurant kitchens,  hotels, or schools.
Terms and Conditions:

This incentive applies towards the purchase of new or replacement energy efficient commercial reach-in solid door refrigerators, freezers and glass door reach-in refrigerators. In all categories, the refrigeration system shall be built-in (packaged), cases with remote refrigeration systems do not qualify. Used or rebuilt equipment is not eligible. Customers must provide proof that the appliance meets the energy efficiency specifications listed in Table 8.1. These specifications are also available at the www.cee1.org Web site.

Table 8.1 Commercial Solid Door Reach-In Refrigerators and Freezers and Glass Door Reach-In Refrigerators.

	Measure Description
	Qualifying Criteria
(Energy Consumption Under Test Conditions)

	Refrigerators Tier II CEE
	≤ 0.06 V + 1.22 kWh/day

	Freezers Tier II CEE
	≤ 0.28 V + 0.97 kWh/day

	Glass Door Reach-In Refrigerator Tier I CEE
	≤ 0.12 V + 3.34 kWh/day

	Glass Door Reach-In Refrigerator Tier II CEE
	≤ 0.86 V + 2.39 kWh/day


Products are qualified using ASHRAE standard 117-2002 at 38°F +/- 2°F.

V = Internal volume in ft3
AV = Adjusted volume = (1.63 x freezer volume in ft3) + refrigerator volume in ft3
Cost Effectiveness Modeling Measure Data For Solid Door Reach-in Refrigerators and Freezers
Refrigerators and Freezers that meet the CEE Tier II specification results are about 33 percent more efficient than Tier I and provide savings of approximately  445-3,303 kWh, this equates to a savings of $55-$429 annually.
This programs Incentives and savings calculations for the solid door reach-in refrigerators and freezers are based on CEE's Tier II specification using the new California title 20 specifications as the baseline.
Performance data based on ASHRAE Standard 117 2002 at a temperature of 38°F for refrigerators and 0°F for freezers+-2. The nominal size is based on standard widths. Each standard width may include multiple (French style) doors and/or multiple sections.

Estimated annual energy use is based on 365 days per year and the daily energy consumption for typical units as determined by applying ASHRAE 117 2002. Unitized cost effectiveness determinants are summarized in Tables 8.2.1 and 8.2.2. All estimates for energy cost of operation assume an electric rate of $0.13 per kWh. It has been assumed that the appliance’s probable contribution to the building’s peak demand is the average demand for the appliance. This is useful because the probability of an appliance drawing its average rate during the period that the building peak is set is significantly higher than for any other input rate for that appliance.

Cost Effectiveness Modeling Measure Data for Glass Door Reach-in Refrigerators

Glass Door Refrigerators that meet the CEE Tier I specification are about the top 25 percent of performing models in the market while models that meet the Tier II specification are 28 percent more efficient than Tier I models. Tier I models will provide savings of approximately 445-3,303 kWh while Tier II models will provide savings of 1,000-3000 kWh, this can equate to energy cost savings of $55-$429 annually.

This programs Incentives and savings calculations for the Glass door reach-in refrigerators are based on CEC January 1, 2006 requirements as the baseline. Performance data is based on ASHRAE Standard 117-2002 at a temperature of 38°F+-2. The nominal size is based on standard widths. Each standard width may include multiple doors and/or multiple sections. Estimated annual energy use is based on 365 days per year and the daily energy consumption for typical units as determined by applying ASHRAE 117-2002. Unitized cost effectiveness determinants for glass door reach-in refrigerators are summarized in Tables 8.2.3 and 8.2.4. All  estimates for energy cost of operation assume an electric rate of  $0.13 per kWh. It has been assumed that the appliance’s probable contribution to the building’s peak demand is the average demand for the appliance. This is useful because the probability of an appliance drawing its average rate during the period that the building peak is set is significantly higher than for any other input rate for that appliance.

Table 8.2.1 Commercial Solid Door Reach-in Refrigerator Cost Effectiveness Example
	Description
	Solid-Door Refrigerator (CEE Tier II)
	Solid-Door Refrigerator (CEE Tier II)
	Solid-Door Refrigerator (CEE Tier II)
	Solid-Door Refrigerator (CEE Tier II)

	Nominal Sizeb 
	1-Door
	1-Door
	2-Door
	3-Door

	Total Volume (ft3)
	< 19
	19-30
	31-60
	61-90

	Average Volume used in Energy Calculations
	10
	24
	44
	72

	Baseline d
	3.04
	4.44
	6.44
	9.24

	Incentive Threshold e
	1.82
	2.66
	3.86
	5.54

	Estimated Annual Energy for Baseline f
	1,110
	1,621
	2,351
	3,373

	Estimated Annual Energy for EE Unit f
	664
	971
	1,409
	2,022

	Estimated Annual Energy Saving g
	445
	650
	942
	1,351

	Estimated Annual Energy Cost Saving g
	$58
	$84
	$122
	$176

	Probable Demand Reduction h
	0.05
	0.07
	0.11
	0.15

	Estimated Incremental Cost
	SEE APPENDIX A 

	Estimated Useful Life (EUL)f
	12
	12
	12
	12


Table 8.2.2 Commercial Solid Door Reach-in Freezer Cost Effectiveness Example
	Description
	Solid-Door Freezer 
(CEE Tier II)
	Solid-Door Freezer (CEE Tier II)
	Solid-Door Freezer (CEE Tier II)
	Solid-Door Freezer (CEE Tier II)

	Nominal Sizea 
	1-Door
	1-Door
	2-Door
	3-Door

	Total Volume (ft3)
	< 19
	19-30
	31-60
	61-90

	Average Volume used in Energy Calculations
	10
	24
	44
	72

	Baseline b
	5.38
	10.98
	18.98
	30.18

	Incentive Threshold c
	3.77
	7.69
	13.29
	21.13

	Estimated Annual Energy for Baseline d
	1,964
	4,008
	6,928
	1,1016

	Estimated Annual Energy for EE Unit d
	1,376
	2,807
	4,851
	7,712

	Probable Demand Reduction e
	0.07
	0.14
	0.24
	0.38

	Estimated Annual Energy Saving
	588
	1201
	2077
	3303

	Estimated Annual Energy Cost Saving
	$76
	$156
	$270
	$429

	Estimated Incremental Cost
	SEE APPENDIX A 

	Estimated Useful Life (EUL)f
	12
	12
	12
	12


Table 8.2.3 Glass Door Reach-in Refrigerator Tier I Cost Effectiveness Example
	Description
	Glass Door Refrigerator CEE Tier I
	Glass Door Refrigerator CEE Tier I
	Glass Door Refrigerator CEE Tier I
	Glass Door Refrigerator CEE Tier I

	Nominal Sizeb 
	1-Door
	1-Door
	2-Door
	3-Door

	Total Volume (ft3)
	< 19
	19-30
	31-60
	61-90

	Average Volume used in Energy Calculations
	10
	24
	44
	72

	Baseline d
	6.49
	8.90
	12.34
	17.15

	Incentive Threshold e
	4.54
	6.22
	8.62
	11.98

	Estimated Annual Energy for Baseline f
	2,369
	3,248
	4,503
	6,261

	Estimated Annual Energy for EE Unit f
	1,657
	2,270
	3,146
	4,373

	Probable Demand Reduction h
	0.08
	0.11
	0.15
	0.22

	Estimated Annual Energy Saving g
	712
	977
	1,357
	1,889

	Estimated Annual Energy Cost Saving g
	$93
	$127
	$176
	$246

	Estimated Incremental Costg
	SEE APPENDIX A 

	Estimated Useful Life (EUL) h
	12
	12
	12
	12


Table 8.2.4 Glass Door Reach-in Refrigerator Tier II Cost Effectiveness Example
	Description
	Glass Door Refrigerator CEE Tier II
	Glass Door Refrigerator CEE Tier II
	Glass Door Refrigerator CEE Tier II
	Glass Door Refrigerator CEE Tier II

	Nominal Sizea 
	1-Door
	1-Door
	2-Door
	3-Door

	Total Volume (ft3)
	< 19
	19-30
	31-60
	61-90

	Average Volume used in Energy Calculations
	10
	24
	44
	72

	Baseline b
	6.49
	8.90
	12.34
	17.15

	Incentive Threshold c
	3.25
	4.45
	6.17
	8.58

	Estimated Annual Energy for Baseline d
	2,369
	3,248
	4,503
	6,261

	Estimated Annual Energy for EE Unit d
	1,186
	1,626
	2,254
	3,132

	Probable Demand Reduction e
	0.14
	0.19
	0.26
	0.36

	Estimated Annual Energy Saving d
	1,183
	1,622
	2,250
	3,129

	Estimated Annual Energy Cost Saving f
	$154
	$211
	$292
	$407

	Estimated Incremental Cost
	SEE APPENDIX A 

	Estimated Useful Life (EUL)g
	12
	12
	12
	12


a The nominal size is based on standard widths. Each standard width may include multiple doors and/or multiple sections. 

b Based on CEC 2005 Appliance Efficiency Regulations, effective August 1, 2004, and representation of installed base.
cTier I levels are based on ENERGY STAR® specifications for commercial solid door refrigerators and freezers. Tier II levels are based on CEE Tier II specifications for commercial solid door refrigerators and freezers.
d Based on 365 days per year and the daily energy use for typical units as determined by applying ASHRAE 117-2002.

e It has been assumed that the appliance’s probable contribution to the building’s peak demand is the average demand for the appliance. This is useful because the probability of an appliance drawing its average rate during the period that the building peak is set is significantly higher than for any other input rate for that appliance.

f  Assumes Electrical Energy Cost of $0.13 per kWh

g  The estimated useful life is based on DEER estimates for food service equipment and filed in the Energy Efficiency Policy Manual Table 4.1.
Solid Door Reach-In Refrigerator-Commercial

APPENDIX A

	Make Energy Efficient CEE Tier II
	Model
	Sections
	FT3
	Cost($)*

	TeknoGard
	TST-11R-MICRO
	1
	11.20
	$3,250

	Electrolux Home Products
	726356
	1
	19.86
	$5,800

	Continental Refrigerator
	 2R
	2
	49.19
	$5,222

	Continental Refrigerator
	 2RE
	2
	54.54
	$5,746

	McCall Refrigeration
	 SXI-2C
	2
	48.50
	$11,500

	Turbo Air Inc.
	 MSR-49NM
	2
	49.00
	$5,046

	Continental Refrigerator
	 3R
	3
	72.19
	$7,040

	Continental Refrigerator
	 3RE
	3
	79.71
	$7,905

	Continental Refrigerator
	 DL3RE
	3
	81.78
	$9,269

	Turbo Air Inc.
	 TSR-72SD
	3
	72.00
	$7,715

	Victory Refrigeration
	 RA-3D-S7
	3
	70.10
	$8,750

	Victory Refrigeration
	 RA-3D-S7-HD
	3
	70.10
	$9,100

	Victory Refrigeration
	 RS-3D-S7
	3
	70.10
	$14,980

	Victory Refrigeration
	 RS-3D-S7-HD
	3
	70.10
	$15,450

	Victory Refrigeration
	 RSA-3D-S7
	3
	70.10
	$12,960

	Victory Refrigeration
	 RSA-3D-S7-HD
	3
	70.10
	$13,440

	Victory Refrigeration
	 VR-3
	3
	68.70
	$6,440

	Victory Refrigeration
	 VSR-3
	3
	68.70
	$6,870

	 
	 
	 
	 
	 

	Average Cost of CEE Tier II 1-Section <19 ft3
	$3,250

	Average Cost of CEE Tier II 1-Section
	$5,800

	Average Cost of CEE Tier II 2-Section
	$6,879

	Average Cost of CEE Tier II 3-Section
	$9,993

	 

 

 

 

 

	 

 

 

 

 

	Make Baseline ENERGY STAR®
	Model
	Sections
	FT3
	Cost($)*

	True 
	 T-19
	1
	17.60
	$3,033

	True 
	 T-23
	1
	20.70
	$3,879

	True 
	 TS-23
	1
	22.60
	$4,072

	True 
	 T-23-2
	2
	22.50
	$4,305

	True 
	 T-35
	2
	33.10
	$4,670

	True 
	 T-49
	2
	44.00
	$5,161

	True 
	 TBB-2
	2
	19.60
	$3,637

	True 
	 TBB-2-S
	2
	19.60
	$4,333

	True 
	 TS-23-2
	2
	22.50
	$4,522

	True 
	 TS-49
	2
	44.00
	$5,429

	True 
	 T-72
	3
	63.10
	$6,971

	True 
	 TS-72
	3
	63.10
	$7,318

	 
	 
	 
	 
	 

	Average Cost of Baseline ENERGY STAR® 1-Section <19 ft3
	$3,033

	Average Cost of Baseline ENERGY STAR® 1-Section
	$3,976

	Average Cost of Baseline ENERGY STAR® 2-Section
	$4,580

	Average Cost of Baseline ENERGY STAR® 3-Section
	$7,145

	 

 

 

 

 

	 

 

 

 

 

	1-Section <19 ft3
	List Price Average Incremental Cost Difference
	$217

	1-Section
	List Price Average Incremental Cost Difference
	$1,825

	2-Section
	List Price Average Incremental Cost Difference
	$2,299

	3-Section
	List Price Average Incremental Cost Difference
	$2,849

	*Costs taken from published manufacturers list prices


Solid Door Reach-In Freezers-Commercial 
APPENDIX A
	Make Energy Efficient CEE Tier II
	Model
	Sections
	FT3
	Cost($)*

	List Price Estimate
	
	1
	12.00
	$6,629

	List Price Estimate
	
	1
	24.00
	$6,682

	Beverage Air
	 EF48-1AHS
	2
	46.20
	$7,409

	Beverage Air
	 EF48-1AS
	2
	46.20
	$7,030

	Beverage Air
	 KF48-1AS
	2
	49.00
	$6,717

	Continental Refrigeration
	 2F
	2
	49.19
	$6,674

	Continental Refrigeration
	 2FE
	2
	54.54
	$7,419

	Continental Refrigeration
	 DL2F
	2
	50.47
	$7,657

	Continental Refrigeration
	 DL2FE
	2
	55.96
	$7,950

	Hoshizaki America, Inc.
	 FH2-AAC
	2
	46.10
	$7,300

	Traulsen & Co., Inc.
	 ALT232WUT-FHS
	2
	51.60
	$12,391

	Traulsen & Co., Inc.
	 ALT232WUT-HHS
	2
	51.60
	$12,769

	Traulsen & Co., Inc.
	 RLT232WUT-FHS
	2
	51.60
	$13,838

	Traulsen & Co., Inc.
	 RLT232WUT-HHS
	2
	51.60
	$14,269

	Turbo Air Inc.
	 MSF-49NM
	2
	49.00
	$6,384

	Turbo Air Inc.
	 TSF-49SD
	2
	49.00
	$6,792

	Victory Refrigeration
	 FA-2D-S7
	2
	46.50
	$7,830

	Victory Refrigeration
	 FA-2D-S7-HD
	2
	46.50
	$8,070

	Victory Refrigeration
	 FS-2D-S7
	2
	46.50
	$13,200

	Victory Refrigeration
	 FS-2D-S7-HD
	2
	46.50
	$13,560

	Victory Refrigeration
	 FSA-2D-S7
	2
	46.50
	$11,660

	Victory Refrigeration
	 FSA-2D-S7-HD
	2
	46.50
	$12,020

	Beverage Air
	 EF74-5AHS
	3
	69.50
	$10,115

	Beverage Air
	 EF74-5AS
	3
	69.50
	$9,546

	Beverage Air
	 PF3-5AHS-XDX
	3
	64.40
	$17,062

	Beverage Air
	 PF3-5AS-XDX
	3
	64.40
	$15,675

	Nor-Lake Incorporated
	 NF803SSS/8
	3
	80.00
	$8,565

	Nor-Lake Incorporated
	 NF806SSS/8
	3
	80.00
	$10,392

	Turbo Air Inc.
	 TSF-72SD
	3
	72.00
	$9,618

	Victory Refrigeration
	 FS-3D-S7-EW
	3
	79.60
	$19,580

	Victory Refrigeration
	 FS-3D-S7-EW-HD
	3
	79.60
	$20,170

	Victory Refrigeration
	 FSA-3D-S7-EW
	3
	79.60
	$17,220

	Victory Refrigeration
	 FSA-3D-SA7-EW-HD
	3
	79.60
	$17,680

	Average Cost of CEE Tier II Freezer 1-Section <19 Ft3
	$6,871

	Average Cost of CEE Tier II Freezer 1-Section
	$6,927

	Average Cost of CEE Tier II Freezer 2-Section
	$9,547

	Average Cost of CEE Tier II Freezer 3-Section
	$14,148


Solid Door Reach-In Freezers-Commercial
	Make Baseline ENERGY STAR®
	Model
	Sections
	FT3
	Cost($)*

	Continental Refrigeration
	 DL1FSE
	1
	16.22
	$5,888

	Beverage Air
	 KF24-1AS
	1
	23.00
	$4,886

	Beverage Air
	 PF1-1AS-XDX
	1
	22.10
	$7,695

	Continental Refrigeration
	 1F
	1
	20.05
	$4,913

	Continental Refrigeration
	 1FE
	1
	21.00
	$5,400

	Continental Refrigeration
	 DL1F
	1
	20.57
	$5,610

	Continental Refrigeration
	 DL1FE
	1
	22.00
	$5,837

	Continental Refrigeration
	 DL1FX
	1
	31.72
	$7,110

	Hoshizaki America, Inc.
	 FH1-AAC
	1
	20.85
	$5,490

	Hoshizaki America, Inc.
	 FH1-SSB
	1
	20.60
	$7,510

	Traulsen & Co., Inc.
	 G12000
	1
	24.20
	$6,054

	Traulsen & Co., Inc.
	 G12001
	1
	24.20
	$6,054

	Traulsen & Co., Inc.
	 G12010
	1
	24.20
	$5,819

	Make Baseline ENERGY STAR®
	Model
	Sections
	FT3
	Cost($)*

	Traulsen & Co., Inc.
	 G12011
	1
	24.20
	$5,819

	Victory Refrigeration
	 VF-1
	1
	20.50
	$4,780

	Victory Refrigeration
	 VF-1-HD
	1
	20.50
	$5,420

	Victory Refrigeration
	 VF-2
	1
	44.90
	$6,570

	Beverage Air
	 PF2-1AS-XDX
	2
	48.20
	$11,717

	Continental Refrigeration
	 2FE-PT
	2
	54.54
	$9,952

	Continental Refrigeration
	 2F-PT
	2
	49.19
	$9,579

	Continental Refrigeration
	 2FSE
	2
	30.32
	$6,255

	Continental Refrigeration
	 DL1FX-PT
	2
	31.72
	$9,785

	Continental Refrigeration
	 DL2FSE
	2
	31.72
	$6,633

	Hoshizaki America, Inc.
	 FH2-AAC-HD
	2
	46.10
	$7,790

	Hoshizaki America, Inc.
	 FH2-SSB
	2
	45.05
	$9,630

	Hoshizaki America, Inc.
	 FH2-SSB-HD
	2
	45.05
	$10,310

	Hoshizaki America, Inc.
	 HUF68A
	2
	20.20
	$7,120

	Hoshizaki America, Inc.
	 HWF68A
	2
	20.20
	$7,400

	Traulsen & Co., Inc.
	 G22000
	2
	46.00
	$8,056

	Traulsen & Co., Inc.
	 G22001
	2
	46.00
	$8,056

	Traulsen & Co., Inc.
	 G22002
	2
	46.00
	$8,056

	Traulsen & Co., Inc.
	 G22003
	2
	46.00
	$8,056

	Victory Refrigeration
	 VF-2-HD
	2
	44.90
	$7,280

	Beverage Air
	 KF74-5AS
	3
	72.00
	$9,376

	Continental Refrigeration
	 3F
	3
	72.19
	$9,087

	Continental Refrigeration
	 3FE
	3
	73.00
	$10,333

	Continental Refrigeration
	 3FE-PT
	3
	79.71
	$13,461

	Continental Refrigeration
	 3F-PT
	3
	72.19
	$12,953

	Continental Refrigeration
	 3FS
	3
	57.75
	$12,235

	Continental Refrigeration
	 DL3F
	3
	74.06
	$10,736

	Continental Refrigeration
	 DL3FE
	3
	81.78
	$11,155

	Continental Refrigeration
	 DL3FE-PT
	3
	81.78
	$16,339

	Continental Refrigeration
	 DL3F-PT
	3
	74.06
	$15,723

	Traulsen & Co., Inc.
	 G31010
	3
	69.10
	$10,834

	Traulsen & Co., Inc.
	 G31011
	3
	69.10
	$10,834

	Traulsen & Co., Inc.
	 G31012
	3
	69.10
	$10,834

	Traulsen & Co., Inc.
	 G31013
	3
	69.10
	$10,834

	Traulsen & Co., Inc.
	 G31300
	3
	69.10
	$11,124

	Traulsen & Co., Inc.
	 G31301
	3
	69.10
	$11,124

	Traulsen & Co., Inc.
	 G31302
	3
	69.10
	$11,124

	Traulsen & Co., Inc.
	 G31303
	3
	69.10
	$11,124

	Traulsen & Co., Inc.
	 G31310
	3
	69.10
	$10,749

	Traulsen & Co., Inc.
	 G31311
	3
	69.10
	$10,749

	Victory Refrigeration
	 FA-3D-S7-HD
	3
	70.10
	$11,450

	Victory Refrigeration
	 FS-3D-S7-HD
	3
	70.10
	$18,750

	Victory Refrigeration
	 FSA-3D-S7-HD
	3
	70.10
	$16,190

	Victory Refrigeration
	 VF-3
	3
	68.70
	$8,350

	Victory Refrigeration
	 VF-3-HD
	3
	68.70
	$10,120

	 
	 
	 
	 
	 

	Average Cost of Baseline ENERGY STAR® Freezer 1-Section <19 ft3
	$5,888

	Average Cost of Baseline ENERGY STAR® Freezer 1-Section
	$5,935

	Average Cost of Baseline ENERGY STAR® Freezer 2-Section
	$8,480

	Average Cost of Baseline ENERGY STAR® Freezer 3-Section
	$11,824

	 

	 

	1-Section <19 ft3**
	List Price Average Incremental Cost Difference
	$741

	1-Section**
	List Price Average Incremental Cost Difference
	$747

	2-Section
	List Price Average Incremental Cost Difference
	$1,067

	3-Section
	List Price Average Incremental Cost Difference
	$2,324

	*Costs taken from published manufacturers lists price

	**List Price was not available for Tier II Energy Efficient product. A ratio of baseline case to IMC for  2-Section freezer  was applied to baseline case cost of this configuration as an IMC estimate


Glass Door Reach-In Refrigerators-Commercial

APPENDIX A
	Make Energy Efficient CEE Tier II
	Model
	Sections
	FT3
	Cost($)*

	Beverage Air
	UC85-1**
	1
	2.40
	$1,535

	Traulsen-(Hobart)
	UHT48 (CU48)
	1
	13.10
	$4,310

	Traulsen-(Hobart)
	UHT60 (CU60)
	1
	16.70
	$4,713

	List Price Estimate
	
	1
	24.00
	$6,963

	Victory Refrigeration
	RA-2D-S7-GD
	2
	46.50
	$7,830

	List Price Estimate
	
	3
	70.00
	$8,015

	 
	 
	 
	 
	 

	Average Cost of CEE Tier II Glass Door Refrigerator 1-Section <19 ft3
	$3,519

	Average Cost of CEE Tier II Glass Door Refrigerator 1-Section
	$5,816

	Average Cost of CEE Tier II Glass Door Refrigerator 2-Section
	$7,830

	Average Cost of CEE Tier II Glass Door Refrigerator 3-Section
	$8,594

	  

	  

	Make Energy Efficient CEE Tier I
	Model
	Sections
	FT3
	Cost($)*

	Turbo Air
	TGM-5R
	1
	4.70
	$1,131

	Beverage Air
	CR5-1W-G
	1
	4.81
	$2,907

	True 
	GDM-10PT
	1
	8.10
	$3,246

	True 
	GDM-12FC
	1
	10.10
	$2,851

	Hussmann Corp
	BCH10
	1
	12.39
	$2,366

	Turbo Air
	MSR-23G-1
	1
	20.00
	$4,153

	True 
	GDM-23RF
	1
	20.10
	$3,989

	Victory Refrigeration
	VM-1
	1
	21.00
	$3,500

	Victory Refrigeration
	RA-1D-S7-GD
	1
	21.50
	$6,070

	True 
	TS23G
	1
	22.60
	$4,655

	True 
	GDM-26
	1
	23.00
	$3,092

	Randell Manufacturing
	2011
	1
	23.10
	$5,475

	Beverage Air
	DMC*4**
	2
	28.30
	$7,426

	 Beverage Air
	ER48-1A*g
	2
	46.70
	$7,426

	Victory Refrigeration
	RA-2D-S7-GD
	2
	46.50
	$7,830

	Beverage Air
	MT72-***-55******
	3
	72.00
	$6,398

	 
	 
	 
	 
	 

	Average Cost of CEE Tier I Glass Door Refrigerator 1-Section <19 ft3
	$2,500

	Average Cost of CEE Tier I Glass Door Refrigerator 1-Section
	$4,795

	Average Cost of CEE Tier I Glass Door Refrigerator 2-Section
	$7,830

	Average Cost of CEE Tier I Glass Door Refrigerator 3-Section
	$6,398


	Make Baseline
	Model
	Sections
	FT3
	Cost($)*

	Beverage Air
	CT96
	1
	5.83
	$2,139

	Turbo Air
	TGM-11RV
	1
	10.00
	$1,965

	Beverage Air
	MT12-1-B
	1
	10.38
	$2,162

	Turbo Air
	TGM-14R
	1
	14.00
	$2,165

	True 
	T-19G
	1
	19.00
	$3,686

	True 
	TS-23G
	1
	23.00
	$4,655

	True 
	TS-49G
	2
	49.00
	$6,401

	True 
	TSD-33G
	2
	33.00
	$5,474

	True 
	TSD-47G
	2
	47.00
	$6,097

	Cornelius
	COR67VMST
	3
	67.00
	$5,815

	Hussmann
	ARV-1050
	3
	69.00
	$6,450

	 
	 
	 
	 
	 

	Average Cost of Baseline Glass Door Refrigerator 1-Section <19 ft3
	$2,108

	Average Cost of Baseline Glass Door Refrigerator 1-Section
	$4,171

	Average Cost of Baseline Glass Door Refrigerator 2-Section
	$5,991

	Average Cost of Baseline Glass Door Refrigerator 3-Section
	$6,133

	  

	  

	Tier II to Baseline 1-Section <19 ft3
	List Price Average Incremental Cost Difference
	$1,412

	Tier II to Baseline 1-Section**
	List Price Average Incremental Cost Difference
	$2,793

	Tier II to Baseline 2-Section
	List Price Average Incremental Cost Difference
	$1,839

	Tier II to Baseline 3-Section**
	List Price Average Incremental Cost Difference
	$1,883

	 

	 

	Tier I to Baseline 1-Section <19 ft3
	List Price Average Incremental Cost Difference
	$392

	Tier I to Baseline 1-Section
	List Price Average Incremental Cost Difference
	$624

	Tier I to Baseline 2-Section
	List Price Average Incremental Cost Difference
	$1,839

	Tier I to Baseline 3-Section
	List Price Average Incremental Cost Difference
	$266

	*Costs taken from published manufacturers list prices
	 

	** List Price was not available for Tier II Energy Efficient product. A ratio of base case to IMC for 1-Section 20 ft3 was applied to baseline case cost of this configuration as an IMC estimate


� American Society for Testing and Materials. Standard Test Method for the Performance of Open Deep Fat Fryers. ASTM Designation F1361-05, in Annual Book of ASTM Standards, West Conshohocken, PA.


� American Society for Testing and Materials. Standard Test Method for the Performance of Griddles. ASTM Designation F1275 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 F1484-05, 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 F1496 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.


� American Society for Testing and Materials. Standard Test Method for the Performance of Convection Ovens. ASTM Designation F1639-05. in Annual Book of ASTM Standards, West Conshohocken, PA.


� CEE Commercial Ice Machine Program FAQ


� Source: Energy Savings Potential for Commercial Refrigeration Equipment, ADL 1996.


� Source: Energy Savings Potential for Commercial Refrigeration Equipment, ADL 1996.


� Source: EPA 2003.


� Source: Energy Savings Potential for Commercial Refrigeration Equipment, ADL 1996.


� Program fact sheet for commercial refrigeration listed on www.CEE1.org Web site.
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