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1. Executive Summary

1.1. CASE Team Proposal Objective

The Codes and Standards Enhancement (CASE) Team, herein referred to as the CASE Team, presents
recommendations to support the California Energy Commission’s (CEC) efforts to update California’s
Appliance Efficiency Regulations (Title 20). Three California Investor-Owned Utilities (IOUs), Pacific Gas
and Electric Company, San Diego Gas and Electric, and Southern California Edison sponsored this effort.
The program prepares and submits proposals for cost-effective enhancements to improve the energy
and water efficiency of appliances sold in California. The CASE Report provides a technical and cost-
effective analysis of the standards for commercial steamer appliances.

The CEC will evaluate proposals submitted by the CASE Team and other stakeholders. They may choose
to revise or reject these proposals. For more information about the rulemaking schedule and how to
participate in the process, see the CEC’s Appliance Efficiency Regulations — Title 20 website.

Sections 2 through 10 of this report cover the proposed appliance standards for commercial steamers
and the supporting analysis. Section 11 responds to the questions in the Request for Information
docketed by the CEC on November 14, 2023 (California Energy Commission 2023).

1.2. Commercial Steamer Types

Commercial steamers are appliances designed to cook various food products quickly and efficiently.
Typically found in restaurants, hotels, cafeterias, and other foodservice locations, these devices handle
large quantities of food over extended periods. While officially labeled as “steam cookers,” they are
commonly referred to as “steamers” by manufacturers and industry stakeholders. The CASE Team uses
steamers throughout the report to describe these appliances.

Commercial steamers have two categories: atmospheric steam cookers, or “pressureless steam
cookers,” and pressure steam cookers. Atmospheric steam cookers heat water to generate steam at
212°F to cook food products. These steamers are praised for their adaptability and versatility in diverse
commercial kitchen environments because they cook various food products rapidly and evenly. Pressure
steam cookers superheat water to produce steam, reaching up to 250°F. This high heat enables quicker
cooking of dense food products, such as pasta or large cuts of meat. The least common steamer heating
technology is direct steam, typically used by large institutional settings like universities and hospitals,
and relies on built-in steam systems to heat food products.

The commercial steamer classification has a category specific to atmospheric steam cookers, which can
be subcategorized into boilerless and steam generator steamers. Boilerless steamers produce steam
within the cooking cavity instead of inside a boiler or steamer. Steam generator products have a built-in
steam boiler or generator that swiftly delivers high temperatures with quick recovery times.
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Figure 1: Steam Generator Atmospheric Steamer (Left) and Pressure Steamer (Right)

Source: https://www.gofoodservice.com/p/market-forge-etp-10g (left), https://www.katom.com/learning-center/steamers-
buyers-guide.html (right)

1.3. CASE Team Proposed Standards

The CASE Team proposes performance standards for most commercial steamers, including steam
generator and boilerless product classes. The CASE Team recommends exempting certain product
classes, such as pressure steamers, from standards due to the lack of available performance data to
establish appropriate standard levels without compromising consumer utility. The CASE Team
recommends test-and-list requirements for gas and electric pressure steamers and vacuum steamers to
support consumer choice and provide the opportunity for future performance standards.

Specifically, the CASE Team proposes the scope and definitions aligned with the U.S. Environmental
Protection Agency (US EPA) ENERGY STAR® Commercial Steam Cooker Specification V1.2 to provide a
well-understood and consensus-based description. The CASE Team proposes adopting the most recent
American Society for Testing and Materials (ASTM) test procedures, aligning them with the ENERGY
STAR Specification, and ensuring performance levels are consistent with the ENERGY STAR Commercial
Steam Cooker Specification V1.2 to harmonize with standards adopted by other states.

The proposed standards and the test-and-list requirements address water use, cooking energy, and idle
energy for all product classes. This proposal covers products powered by electricity, natural gas, and
propane. It includes definitions for multiple product classes, reflecting the diversity of commercial
steam-cooking applications. Furthermore, the test procedures are grounded in those developed by the
industry.

The following products would not be subject to the proposed standards or the test-and-list requirement:
e Steamers with less than three pans or using non-standard pan sizes.
e Steamers utilizing direct steam.

e Combination ovens.
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e Humidified holding cabinets, steam kettles, and cook-and-holds.

Commercial steamers within the proposal’s scope would be required to comply with existing CEC
certification and marking requirements. Although the requirements are similar, participation in the
ENERGY STAR program is not mandatory for compliance.

The proposed effective date is March 1, 2026, allowing sufficient time for pre-rulemaking and
rulemaking activities and complying with the one-year required by California statute between adoption
and effective dates.

1.4. Market Analysis

The CASE Team studied commercial steamers in the California marketplace and engaged in discussions
with manufacturers and industry representatives. The CASE Team presents the results to demonstrate
that the proposed standards are technically feasible.

The CASE Team reviewed the V1.2 ENERGY STAR qualified products list and the State Appliance
Standards Database (SASD) to assess the availability of existing products from various manufacturers
that comply with the proposed standards. Currently, ENERGY STAR estimates that V1.2 qualifying
products represent 39% of the market for all steamer sales. Additionally, nine manufacturers make
products recognized under the V1.2 criteria, representing most commercial steamer manufacturers and
most steamer sales. The CASE Team concludes that the proposed standards would not cause any loss of
consumer utility.

A significant factor influencing the adoption of these standards is that consumers might choose
combination ovens as an alternative to meet their steam cooking needs. A combination oven has three
different cooking modes in one appliance: convection, steam, and combination, i.e., convection and
steam. This feature enables greater versatility in the kitchen, accommodating steaming, baking, stewing,
and other cooking methods within a single appliance. The CASE Team estimates the market adoption
rate for ENERGY STAR-certified combination ovens exceeds 70%. While consumer preference may drive
the steam cooking market toward combination ovens, the CASE Team is confident the proposed
standards are unlikely to accelerate this industry trend.

1.5. Per Unit Water and Energy Savings

The CASE Team used information from the California Electronic Technical Reference Manual (eTRM) to
develop the appropriate inputs for the different types of steamers, including the number of operational
days, operational hours per day, cooking efficiency, pounds of food cooked per day, and ASTM energy to
food. Assumptions for preheating time and energy, idle energy rate, cooking efficiency, cooking water
consumption, and idle water consumption vary from baseline to energy efficiency models. The CASE
Team conducted the analysis using the widely adopted six-pan model.

The CASE Team calculated annual energy and water savings for a single-compartment four- to six-pan
boilerless countertop unit or a freestanding six- to ten-pan dual-compartment steam generator unit. The
table below presents the per unit energy savings by product class of commercial steamers.
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Table 1 Annual Per Unit Water and Energy Savings

Product Class Per unit savings Per unit savings Per unit savings

Electricity Natural gas Water
(kWh/yr-unit) (therm/yr-unit) (gal/yr-unit)

Electric Boilerless 4,358 - 6,257

Electric Steam 4,811 i 15,377

Generator

Gas Boilerless - 395 2,152

Gas Steam . 790 65,443

Generator

1.6. Cost Effectiveness

The CASE Team calculated the effectiveness and potential effects on consumers by comparing the
benefits and costs of the proposed standards. All steamers studied by the CASE Team were assumed to
have a 12-year useful life. The proposed standards are cost effective for steamers with electric or gas
steam generators, as confirmed by the lifecycle benefit-cost ratio being greater than one for both
product classes. The table below does not calculate paybacks or benefit-cost ratios for boilerless
products due to the lack of incremental cost data. Efficient unit without a water connection have lower
averaging costs and are inherently cost-effective. Electric and gas boilerless products are typically more
efficient than steam generators because they generate steam directly in the cooking compartment. As a
result, these units are less complex with less internal parts, thereby more affordable and cost-effective

choice for consumers.

Table 2 Per Unit Lifetime Economic Impacts for Products Purchased in the First Year

Product Design Life Present Present Net Present Simple Lifecycle
Class (years) Value of Value of Value Payback Benefit-Cost
Benefits Incremental (2024 5) Period Ratio
(20249) Costs (years)
(2024 $)
Flectric 12 13,372.10 - 13,372.10 . Infinite
Boilerless
Electric
Steam 12 14,698.61 3,024.00 11,674.61 1.98 4.86
Generator
Gas -
. 12 9,604.18 - 9,604.18 - Infinite
Boilerless
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Product Design Life Present Present Net Present Simple Lifecycle
Class (years) Value of Value of Value Payback | Benefit-Cost
Benefits Incremental (2024 ) Period Ratio
(2024S9) Costs (years)
(2024 S)
Gas Steam 12 17,228.29 805.00 16,423.29 0.45 21.40
Generator

1.7. Statewide Impacts

The CASE Team estimates 1,862 commercial steamer shipments to California annually. The CASE Team
determined the number of units shipped for each product category using the CEC’s total California
inventory multiplied by the market share percentage of each product class. National American
Association of Food Manufacturers (NAFEM) data analysis indicates that 55% of steamers sold in the US
are boilerless, and the remaining 45% are steam generators (NAFEM 2002). The CASE Team assumes
that the proportion of steam generator steamers to boilerless steamers is the same in California as it is
nationally.

Commercial steamers meeting the proposed standards are widely available. The proposed standards do
not pose any significant barriers to manufacturing compliant equipment as most manufacturers make
both baseline and compliant equipment.

The proposed standards would result in a first-year statewide savings of 3.49 gigawatt hours (GWh) of
electricity, 0.21 million therms of natural gas, and 19.32 million gallons of water. The statewide savings,
which vary based on product class, are estimated to be 41.92 GWh of electricity, 2.55 million therms of
natural gas, and 231.84 million gallons of water after a complete stock turnover that will not occur until
2038.

Table 3 Estimated California Statewide Savings in the Year of Stock Turnover

Year of Electricity | Natural Gas Water GHG Utility Bill
Stock (GWh/yr) (million (million | Emissions Savings
Turnover therms/yr) | gallons/yr) (MT (million
CO2e/yr) | 2024 $/yr)
TOTAL 2038 41.92 2.55 231.84 19,077.07 11.58

The CASE Team calculated the embedded energy savings (savings from reduced water use) using the
indoor energy factor of 5,440 kWh/million gallons of water included in Appendix A. With water savings
of 232 million gallons per year at complete stock turnover, the embedded energy savings would be 1.3
GWh/yr. The incremental capital costs in the first full year of implementation are $0.4 million, and utility
bill savings in the first year are $0.8 million.
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2. Introduction

Manufacturers and industry stakeholders commonly refer to these appliances as steamers, although
they are officially known as steam cookers. Restaurants, hotels, cafeterias, and other establishments
serving large quantities of food use commercial steamers to cook vegetables, rice, potatoes, and
seafood quickly. These products can consume substantial amounts of water and energy to reach the
temperature required for steam cooking. Steamers are supplied with cold water, eliminating indirect
energy usage from water heating equipment. Connectionless steamers are not attached to the building
water or sewer system and require manual water filling. Steamers generate steam through two ways:
heating water above 212°F in the bottom of the cooking compartment, or heating water in a separate
compartment and then injecting steam into the cooking cavity. Products providing the most speed and
largest volumes rely on pressurized steam. Steamers vary in water consumption and intended use based
on design and technology and serve diverse purposes or market applications.

Over the past two decades, developing and promoting more efficient products has drastically reduced
commercial steamer water and energy consumption. Closed-system designs, improved gaskets, and
increased insulation allow for more efficient use of steam without sacrificing speed or performance. As
of 2022, ENERGY STAR® estimates that 39% of the commercial steamers sold in the United States meet
the current V1.2 criteria. The 2022 California Green Building Code (California Green Building Standards
Code 2022) requires connectionless or boilerless products and establishes water consumption
requirements aligning with this proposal. Although some commercial steamer models comply with these
voluntary codes, many models sold on the market greatly exceed these limits. In addition, the California
Plumbing Code has requirements regarding water discharge temperatures to the sanitary sewer
(California Code Regulations Title 17, § 30856).

California does not regulate the energy use of commercial steamers. Adopting mandatory water and
energy efficiency criteria through Title 20 Codes and Standards Development would reduce water and
energy waste for commercial steamers while maintaining consistency with related plumbing code
requirements.

The CASE Team proposes a comprehensive approach to attaining water and energy savings by installing
and using more efficient commercial steamers. This approach recommends:

e Mandatory appliance standards: In Title 20, establish energy and water performance standards
for commercial steamers based on ENERGY STAR V1.2 and align with multiple other state
standards for this product category. The proposal would also include maximum water
consumption levels based on the LEED V4 requirements to capture significant water savings. The
proposed standards would cover most commercial steamer categories, including boilerless and
steam-generating products.

e Mandatory test-and-list requirements: In Title 20, establish energy and water performance test
requirements based on industry-developed procedures. These test-and-list requirements
provide consumers with additional information about product performance and enable the
development of future standards for product categories that currently lack sufficient
performance data. These proposed requirements would apply to pressure steamers outside the
current scope of the ENERGY STAR program.

e Building codes: In Title 24, explore provisions to address drain water tempering and heat
recovery requirements. These provisions could decrease the total energy used to produce steam
by providing pre-heating and simultaneously reducing the amount of water lost to tempering.
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Less-efficient steamers use more hot water and thus require greater tempering. The proposed
standards would address some water waste associated with drain water tempering. However,
building codes are uniquely suited to addressing interactive system effects between the
steamer, drain, and domestic water systems.

This report provides supporting analysis for the first two components of the comprehensive approach,
which focuses on performance standards for all commercial steamer types within the scope of the
ENERGY STAR program. Pressure steamers would be required to test using industry-accepted
procedures and list performance results to inform consumer purchases and create future performance
standards.
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3. Product and Technology Description

Commercial steamers fall into two major classifications. The first type is an atmospheric steamer, which
typically operates around 212°F and provides the cooking temperature and speed to support most
commercial food service applications, including restaurants and specific types of large-scale meal
preparation institutions. Due to their versatile cooking applications, atmospheric steamers are the most
common steamers on the market. Because this product circulates hot steam throughout the cooking
compartment, it is also called a convection steamer.

Pressure steamers, the second category of commercial steamers, generate superheated steam and
typically function within a 5-15 pounds per square inch (psi) range. This operational pressure facilitates
cooking at temperatures as high as 250°F, shortening the cooking duration. Institutions with high-
volume food service needs often prefer these products, as they efficiently handle large throughputs
(WebstaurantStore Commercial Food Steamer Guide n.d.).

Commercial steamers generate steam through various technological approaches. However, atmospheric
and pressure steamers use specific technologies to create steam. Direct steam products connect to a
building's existing steam supply, but the supply must be potable for safe operation. Direct steam
products can be pressure or atmospheric and found in large institutional settings like hospitals or other
buildings with existing steam systems. These products are outside the scope of the proposed standards
because the steam generation is separate from the appliance operation.

Steam generator products have a built-in steam boiler or generator that can quickly deliver high
temperatures with fast recovery times. Electric resistance elements or natural gas burners heat the
boiler or generator. The steam is injected into the cooking cavity from the boiler or steam generator by
opening a valve. While atmospheric products can use either boilerless or boiler/steam-generator
technologies, pressure steamers rely on boilers or steam generators to provide the temperature and
heat necessary for pressure steaming.

Boilerless commercial steamers produce steam within the cooking cavity instead of inside a boiler or a
steam generator. These products are unsuitable for consecutive cooking of multiple batches of fast-
cooked items with less than a five-minute cooking time, as they take longer to regain steam when the
door opens. Boilerless products generate steam in the bottom of the cooking compartment by heating
water with an electric resistance heating element or a gas burner heat exchanger. These Steamers
distribute steam evenly throughout the cooking compartment using perforated grates or a convection
fan. These cookers generate atmospheric steam and are available in various sizes, from smaller
countertop units to larger institutional designs. They are the most used type of steamers across all
industries.

Commercial steamer capacity depends on the number of 12x20-inch food pans (commonly known as
"hotel pans") that fit into its cooking compartment. Each pan can produce approximately 72 four-ounce
portions of food per cooking cycle (WebstaurantStore Commercial Food Steamer Guide n.d.). The
proposed standards cater to products that utilize three or more pans. They are categorized based on
different capacities, which reflect the varying idle rates for compartments of proportional sizes. Larger
compartments typically have higher idle energy usage, corresponding to the unit size.

The proposed standards and test-and-list requirements do not apply to application-specific or small
countertop appliances like tortilla steamers due to their niche application and relatively low market
share. The proposal does not include humidified holding cabinets, steam kettles, or cook-and-hold units.

13 | Statewide IOU Draft CASE Report: Commercial Steamers | May 21, 2024



These products offer distinct functionalities and are not comparable to those targeted by the proposed
requirements.

The energy for steam generation can come from electricity, natural gas, or propane, excluding direct
steam products that rely on building steam systems. Steam generators, boilers, and boilerless products
are available in electric and gas. Both fuel types can be used for different throughputs and form factors,
regardless of size. Smaller countertop steamers are usually electric. Consumers prefer electric steamers
for countertop use because they take up less space than gas steamers, which have large burners and
heat exchangers. The electric heating element is at the bottom of the cooking compartment, making it
more compact.

Steamers can be plumbed directly into the building’s water supply and drainage system. Others, known
as connectionless products, depend on manual water filling into the cavity for steam generation.
Plumbed steamers are the most common type of product used in commercial kitchens. They are
connected directly to the water input lines and discharge water into the sanitary sewer after use. These
products require professional installation, which can increase the cost. However, once installed, they do
not need additional labor to fill or empty water from the machine. Plumbed steamers have a continuous
water source, eliminating the potential for overheating due to lack of water. Larger capacity products
like floor models and pressure steamers usually have plumbing connections to ensure the highest
throughputs and automation. Plumbed products can be atmospheric or pressure and are available in all
form factors. These products may require water filtration to reduce limescale buildup and may generally
use more water than connectionless products.

Connectionless steamers generate steam from a water reservoir that requires regular refilling to prevent
overheating. These products do not need a connection, offering greater flexibility when choosing an
installation location. Connectionless steamers require additional labor to monitor and refill the water
levels. However, connectionless steamers are designed to use less water overall (Austin 2024).
Countertop models are typically connectionless, although some floor models with twelve or more pan
capacities are also connectionless. Almost all connectionless products are atmospheric, and many of
them are boilerless. However, a few boiler and pressure steamers on the market are also
connectionless. The different types of steamers are depicted below and further described in this section:
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Figure 1 Steamer Types and Inclusion in Proposal

aConnectionless

3.1. Cooking Technology Types

3.1.1. Atmospheric Steamers
Atmospheric steamers, also known as "pressureless steamers," are versatile appliances capable of
cooking a wide variety of food products quickly and evenly. These steamers heat water to generate
steam at 212°F for various cooking methods, including steaming, poaching, stewing, reheating, thawing,
or par-cooking foods. Their adaptability makes them popular in diverse commercial kitchen
environments, ranging from quick-service restaurants to large institutional settings. These steamers do
not feature an integrated pressure gauge.

Atmospheric steamers, while slower than pressure steamers, offer several advantages. They allow
operators to open and close the door at any time during cooking due to the lack of pressurization in the
steamer compartment. This feature facilitates adding ingredients, stirring, or checking the cooking
progress. These appliances are gentler on food, making them preferable for preparing delicate items like
eggs or custards. They are also ideal for defrosting large frozen items, as they produce lower heat than
pressure cookers. This lower heat setting prevents the exterior from cooking while the interior remains
frozen, resulting in more effective defrosting. One significant advantage of atmospheric steamers is their
ability to cook multiple types of food without transferring taste, a common issue in pressure steamers
due to potential flavor cross-contamination (WebstaurantStore Commercial Food Steamer Guide n.d.).

As described in the previous section, atmospheric steamers can be subcategorized into boilerless and
steam generator steamers. They cannot exceed pressures above 5 psi.
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Figure 3 Boilerless Atmospheric Connectionless
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Source:
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e64803e140-evolution-6-pan-countertop-electric-
Source: https://www.gofoodservice.com/p/market- boilerless-steamer-480v

forge-etp-10g

3.1.2. Pressure Steamers
Pressure steamers, also called non-atmospheric steamers, provide fast, high-output steam cooking and
are most suited for large institutional settings. These cookers superheat water to produce steam
reaching up to 250°F. This process makes drier food less prone to sogginess than food prepared in an
atmospheric steamer. However, the high pressure generated by these cookers can adversely affect
delicate foods such as eggs or green vegetables. Conversely, denser and more robust foods, like pasta,
potatoes, rice, and large cuts of meat, are well-suited for pressure steamers. Pressure steamers produce
high pressure, so operators cannot open the cooking compartment during steaming. These steamers
may operate more effectively at high altitudes, while atmospheric steamers, which rely on lighter
atmospheres, may struggle to reach typical cooking temperatures. A potential disadvantage of pressure
steamers is the possibility of flavor transfer when cooking different types of food in the same
compartment. Additionally, the need for these appliances to withstand high pressure often makes them
larger, heavier, and more robust than atmospheric steamers (WebstaurantStore Commercial Food
Steamer Guide n.d.). Pressure steamers have fail-safe features to provide safe operation by venting
pressure.

The ASTM F1217 specification categorizes steamers into high- and low-pressure types. One suggested
requirement in this test-and-list procedure is to specify the steamer’s pressure level. This information
lets consumers distinguish whether the steamers operate at high or low pressure.
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Figure 4 Pressure Floor Steamer with a Boiler Base

Source: https://www.katom.com/learning-center/steamers-buyers-guide.html

1/2" Feed Hose
and Control
Valve - Bottom

Figure 5 Boiler Diagram Underneath the Cooking Compartments for a steamer

Source: https://assets.welbilt.com/m/5e481b807f1068e8/original/Pressure-Steamer-MAnaual.pdf

3.2. Steam Generation Technology

All commercial steamers use various technologies to produce high temperatures by combining water
and heating technology for cooking with steam.

3.2.1. Steam Generator
Many steamers utilize steam generators to deliver on-demand steam essential for preparing large
batches and consecutive a la carte cooking. This process involves preparing individual dishes from a
menu instead of following a predetermined menu. Steam generator products include several different
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technologies to produce steam, including boilers, and are sometimes called boiler steamers instead of
boilers. See Section 3.2.4 for more comparison. These appliances are popular in restaurant settings, as
they rapidly recover heat, reducing the cooking time of frequently opened cooking compartments. Some
products may have a built-in boiler in the cabinet, making them lar