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ENERGY STAR® Program Requirements 1 
for Residential Climate Controls  2 

 3 
Partner Commitments 4 

 5 
  

Following are the terms of the ENERGY STAR Partnership Agreement as it pertains to the manufacture 7 
and labeling of ENERGY STAR qualified products. The ENERGY STAR Partner must adhere to the 8 
following partner commitments: 9 
 10 
Note:  This Draft 3 Version 1.0 Residential Climate Controls Specification includes revisions based on 11 
stakeholder comments on the previous Draft 2 document.  The majority of detailed comments were 12 
received on the following areas: Usability Metric; humidity sensor requirements; and technical 13 
requirements. In response to these comments, EPA is proposing revised requirements. Explanatory text 14 
associated with proposed specification changes is provided in note boxes found throughout the 15 
document.   16 
 17 
Stakeholders are encouraged to also review the Draft 2 Version 1.0 Residential Climate Controls 18 
Comment Response document, which provides summaries of key stakeholder comments and EPA 19 
responses.  This document also includes comments from stakeholders on the Usability Test and the 20 
Remote Interface Discussion document and can be found on the ENERGY STAR Web site at 21 
www.energystar.gov/newspecs. (Click on “Climate Controls”). 22 
 23 
Stakeholders are encouraged to provide feedback on this latest proposal by May 7, 2012.  EPA will host a 24 
stakeholder webinar on April 17, 2012 from 1 to 3 pm EDT to discuss this Draft 3 Version 1.0 ENERGY 25 
STAR® Residential Climate Controls specification. If you would like to participate in this discussion, 26 
please RSVP to ClimateControls@energystar.gov by April 13, 2012.  Conference call and log-in 27 
information will be provided to attendees prior to the meeting.  28 
 29 
Qualifying Products 30 
1. Comply with current ENERGY STAR Eligibility Criteria, which define performance requirements and 31 

test procedures for Climate Controls. A list of eligible products and their corresponding Eligibility 32 
Criteria can be found at www.energystar.gov/specifications.  33 

2. Prior to associating the ENERGY STAR name or mark with any product, obtain written 34 
certification of ENERGY STAR qualification from a Certification Body recognized by EPA for Climate 35 
Controls. As part of this certification process, products must be tested in a laboratory recognized by 36 
EPA to perform testing for Climate Controls. A list of EPA-recognized laboratories and Certification 37 
Bodies can be found at www.energystar.gov/testingandverification.   38 

 39 
Using the ENERGY STAR Name and Marks 40 
3. Comply with current ENERGY STAR Identity Guidelines, which define how the ENERGY STAR name 41 

and marks may be used. Partner is responsible for adhering to these guidelines and ensuring that its 42 
authorized representatives, such as advertising agencies, dealers, and distributors, are also in 43 
compliance. The ENERGY STAR Identity Guidelines are available at www.energystar.gov/logouse.  44 

4. Use the ENERGY STAR name and marks only in association with qualified products. Partner may not 45 
refer to itself as an ENERGY STAR Partner unless at least one product is qualified and offered for 46 
sale in the U.S. and/or ENERGY STAR partner countries.  47 

5. Provide clear and consistent labeling of ENERGY STAR qualified Climate Controls.  48 
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 49 
5.1. Partner must use the ENERGY STAR mark via a permanent or temporary label on the top or 50 

front of the product. All temporary labeling must be affixed to the product with an adhesive or 51 
cling-type application. 52 

 53 
5.2. Partner must use the ENERGY STAR mark in product literature (i.e., user manuals, spec sheets, 54 

etc.). 55 
 56 
5.3. Partner must use the ENERGY STAR mark on product packaging for products sold at retail. 57 
 58 
5.4. Partner must use the ENERGY STAR mark on the manufacturer’s Internet site where 59 

information about ENERGY STAR qualified models is displayed. 60 
 61 

If additional information about the ENERGY STAR program or other products is provided by the 62 
Partner on its website, Partner must comply with the ENERGY STAR Web Linking Policy, which 63 
can be found at www.energystar.gov/partners 64 
 65 

Note:  As with many other electronic products, manufacturers have been given the option of using a 66 
temporary ENERGY STAR label on the product.   67 
 68 
Verifying Ongoing Product Qualification 69 
6. Participate in third-party verification testing through a Certification Body recognized by EPA for 70 

Climate Controls, providing full cooperation and timely responses. EPA/DOE may also, at its 71 
discretion, conduct tests on products that are referred to as ENERGY STAR qualified. These 72 
products may be obtained on the open market, or voluntarily supplied by Partner at the government’s 73 
request. 74 

 75 
Providing Information to EPA 76 
7. Provide unit shipment data or other market indicators to EPA annually to assist with creation of 77 

ENERGY STAR market penetration estimates, as follows: 78 

7.1. Partner must submit the total number of ENERGY STAR qualified Climate Controls shipped in 79 
the calendar year or an equivalent measurement as agreed to in advance by EPA and Partner.  80 

7.2. Partner shall exclude shipments to organizations that rebrand and resell the shipments 81 
(unaffiliated private labelers). 82 

7.3. Partner must provide unit shipment data segmented by meaningful product characteristics (e.g., 83 
type, capacity, presence of additional functions) as prescribed by EPA.  84 

7.4. Partner must submit unit shipment data for each calendar year to EPA or an EPA-authorized 85 
third party, preferably in electronic format, no later than March 1 of the following year. 86 

Submitted unit shipment data will be used by EPA only for program evaluation purposes and will be 87 
closely controlled. If requested under the Freedom of Information Act (FOIA), EPA will argue that the 88 
data is exempt. Any information used will be masked by EPA so as to protect the confidentiality of the 89 
Partner.  90 

8. Report to EPA any attempts by recognized laboratories or Certification Bodies (CBs) to influence 91 
testing or certification results or to engage in discriminatory practices.   92 

9. Notify EPA of a change in the designated responsible party or contacts within 30 days using the My 93 
ENERGY STAR Account tool (MESA) available at www.energystar.gov/mesa. 94 

  95 
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Performance for Special Distinction 96 
In order to receive additional recognition and/or support from EPA for its efforts within the Partnership, the 97 
ENERGY STAR Partner may consider the following voluntary measures, and should keep EPA informed 98 
on the progress of these efforts: 99 
 100 
 Provide quarterly, written updates to EPA as to the efforts undertaken by Partner to increase 101 

availability of ENERGY STAR qualified products, and to promote awareness of ENERGY STAR and 102 
its message. 103 

 Consider energy efficiency improvements in company facilities and pursue benchmarking buildings 104 
through the ENERGY STAR Buildings program. 105 

 Purchase ENERGY STAR qualified products. Revise the company purchasing or procurement 106 
specifications to include ENERGY STAR. Provide procurement officials’ contact information to EPA 107 
for periodic updates and coordination. Circulate general ENERGY STAR qualified product information 108 
to employees for use when purchasing products for their homes. 109 

 Feature the ENERGY STAR mark(s) on Partner website and other promotional materials. If 110 
information concerning ENERGY STAR is provided on the Partner website as specified by the 111 
ENERGY STAR Web Linking Policy (available in the Partner Resources section of the ENERGY 112 
STAR website), EPA may provide links where appropriate to the Partner website. 113 

 Ensure the power management feature is enabled on all ENERGY STAR qualified displays and 114 
computers in use in company facilities, particularly upon installation and after service is performed. 115 

 Provide general information about the ENERGY STAR program to employees whose jobs are 116 
relevant to the development, marketing, sales, and service of current ENERGY STAR qualified 117 
products. 118 

 Provide a simple plan to EPA outlining specific measures Partner plans to undertake beyond the 119 
program requirements listed above. By doing so, EPA may be able to coordinate, and communicate 120 
Partner’s activities, provide an EPA representative, or include news about the event in the ENERGY 121 
STAR newsletter, on the ENERGY STAR website, etc. The plan may be as simple as providing a list 122 
of planned activities or milestones of which Partner would like EPA to be aware. For example, 123 
activities may include: (1) increasing the availability of ENERGY STAR qualified products by 124 
converting the entire product line within two years to meet ENERGY STAR guidelines; (2) 125 
demonstrating the economic and environmental benefits of energy efficiency through special in-store 126 
displays twice a year; (3) providing information to users (via the website and user’s manual) about 127 
energy-saving features and operating characteristics of ENERGY STAR qualified products; and (4) 128 
building awareness of the ENERGY STAR Partnership and brand identity by collaborating with EPA 129 
on one print advertorial and one live press event. 130 

 Join EPA's SmartWay Transport Partnership to improve the environmental performance of the 131 
company's shipping operations. The SmartWay Transport Partnership works with freight carriers, 132 
shippers, and other stakeholders in the goods movement industry to reduce fuel consumption, 133 
greenhouse gases, and air pollution. For more information on SmartWay, visit 134 
www.epa.gov/smartway.  135 

 Join EPA’s Green Power Partnership. EPA's Green Power Partnership encourages organizations to 136 
buy green power as a way to reduce the environmental impacts associated with traditional fossil fuel-137 
based electricity use. The partnership includes a diverse set of organizations including Fortune 500 138 
companies, small and medium businesses, government institutions as well as a growing number of 139 
colleges and universities. For more information on Green Power, visit www.epa.gov/greenpower. 140 

141 

http://www.epa.gov/smartway�
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ENERGY STAR® Program Requirements 
for Residential Climate Controls 

  
Version 1.0  

Eligibility Criteria  
Draft 3 147 

 148 
 149 

Following is the Draft 3 Version 1.0 product specification for ENERGY STAR qualified Residential 150 
Climate Controls.  A product must meet all of the identified criteria if it is to earn the ENERGY STAR. 151 

1) Definitions 152 

A. Climate Control:

1 

 A device that controls heating, ventilation, and air-conditioning (HVAC) 153 
equipment to regulate the temperature and humidity of the room or space in which it is installed.  154 
A Climate Control enables the customer to schedule comfort and energy-saving periods; for 155 
when the occupant is home, away or asleep, respectively.  An energy-saving setpoint is 156 
automatically initiated during energy-saving periods and a comfort setpoint during occupied 157 
periods. Climate Controls may be capable of controlling one or more zones of a conditioned 158 
space.  Climate Controls include the following:  159 

Communicating Climate Control

2 

:  A Climate Control with the ability to communicate with 160 
sources external to the HVAC system for purposes of energy management and remote 161 
control.  External sources include but are not limited to: (1) customer signals from home 162 
computer or mobile device, (2) utility price signals and display messages, and, (3) home 163 
energy management device signals.  Examples of capabilities provided by such systems 164 
include: Internet-enabled scheduling, remote Heating, Ventilating, and Air Conditioning 165 
(HVAC) control; messaging and energy rate alert display.  The communication link may be 166 
wired or wireless.   167 
Residential (Communicating) Climate Control:

3 

  A Climate Control intended for installation in 168 
homes and dwellings.  This device includes fan modes and a default program schedule 169 
suitable for typical residential usage. 170 
Line Voltage (Communicating) Climate Control:

4 

  A device that controls HVAC equipment to 171 
regulate the temperature of the room or space in which it is installed by controlling the line-172 
voltage HVAC electrical load directly or indirectly through a line-voltage operating circuit. 173 
Low Voltage (Communicating) Climate Control:

B. 

  A device that controls HVAC equipment to 174 
regulate the temperature of the room or space in which it is installed by controlling the 175 
applied energy in a National Electrical Code (NEC) Class 2 circuit. 176 

Setpoint

C. 

: The temperature setting in degrees Fahrenheit or degrees Celsius for any given time 177 
period. 178 
Recovery, Adaptive:

D. 

 A Climate Control algorithm that initiates recovery in advance of the 179 
programmed time to result in the room temperature reaching the comfort setpoint at or near the 180 
programmed time. 181 
Recovery, Heat Pump with Auxiliary Heat:

E. 

 A Climate Control algorithm that that minimizes the 182 
use of auxiliary heat to maximize energy savings. 183 
Short Term Hold:

F. 

 This mode temporarily overrides the program setpoint. Short Term Hold shall 184 
be active only until the next scheduled program event. 185 
Long Term Hold: This mode suspends the Climate Control program schedule until the long term 186 
hold mode is cancelled by the user. 187 
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G. Remote Interface (RI):

 192 

 A user interface for the Residential Climate Control that is independent 188 
from the traditional on-product user interface.  Remote Interfaces, include, but are not limited to, 189 
mobile device and PC web interfaces and apps capable of remotely managing the Climate 190 
Control.   191 

Note:  As signaled in the Remote Interfaces discussion, EPA has included a definition for Remote 193 
Interface (RI).  Definitions that are no longer needed have been removed for simplicity and clarity. 194 

H. 

1 

Heating Ventilation and Air Conditioning (HVAC) System Definitions 195 
Heat Pump

2 

:  A Heat Pump is a mechanical apparatus that normally consists of one or more 196 
factory-made assemblies that include an indoor conditioning coil(s), compressor(s) and a 197 
reversing mechanism to transfer heat to the premises from the outside air, ground or water 198 
in heating mode and from the premises to the outside air, ground or water in cooling mode. 199 
Non-Heat Pump HVAC

3 

:  For the purpose of this specification, non-heat pump HVAC 200 
encompasses all other HVAC equipment including, but not limited to fossil-fuel heat, central 201 
air conditioning, electric resistance heating and evaporative coolers.  202 
Dual Fuel Heat Pump

4 

: For the purpose of this specification, a Dual Fuel Heat Pump 203 
integrates a heat pump with a fossil fuel furnace. To maximize efficiency of the system, the 204 
furnace is utilized for cold outdoor temperatures and the heat pump for milder 205 
temperatures. The Climate Control monitors outdoor temperature and selectively utilizes 206 
the two heat sources to optimize energy efficiency. 207 
Auxiliary Heat:

2) Qualifying Products 210 

 Electric resistance heat used to supplement the heat pump during periods of 208 
low temperature or rapid recovery. 209 

ENERGY STAR qualified Residential Climate Controls must either be (1) a Communicating Climate 211 
Control, as defined in Section 1.A above, or be (2) field upgradeable to a Communicating Climate Control 212 
by installation of a communication module.  Simultaneous availability of compatible communication 213 
modules is not required.  Manufacturers are free to offer communications modules at a later date, for 214 
example when warranted by market conditions.   215 

Note: Qualifying product criteria for scheduling that is duplicative of Technical Criteria has been removed.  216 
Similarly, packaging criteria to indicate HVAC compatibility has been moved to Other Criteria. 217 

3) Energy Efficiency Criteria 218 
 219 
Only those products referenced in Section 2, above, that meet the criteria below may qualify as ENERGY 220 
STAR. 221 

A. 

1. 

Technical Criteria 222 

Schedule periods

2. 

 - The product must enable 7-day program scheduling with a minimum of 223 
four possible schedule periods each day. 224 

Default schedule

  230 

 - The product must provide a default, pre-programmed schedule with 225 
comfort periods and energy savings periods for when occupants are gone or asleep.  This 226 
default schedule is intended to drive significant energy savings and shall be fully 227 
customizable in order to fit varying lifestyles and schedules.  Detailed requirements for this 228 
schedule are provided in Tables 2 and 3, below.  229 
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Note The default pre-programmed schedule, specified in Section 3 does not include differing weekday 231 
and weekend settings.  EPA has revised the above language for consistency with the Section 3 criteria. 232 
In response to stakeholder feedback, EPA has removed a prescriptive reference to specific schedule 233 
period nomenclature.  Stakeholders may elect to use event or activity based nomenclature or other 234 
identification/naming conventions that they deem appropriate. 235 
In response to stakeholder feedback, EPA has removed the product packaging requirement to identify the 236 
product as for Residential use, only.  Note that removal of this prescriptive requirement, while providing 237 
additional flexibility for manufacturers, does not alter the residential scope for this ENERGY STAR 238 
specification.  239 

3. Temperature Stability

4. 

 – The product shall be capable of maintaining room temperature 240 
within ± 1°F of the setpoint temperature in accordance with NEMA DC 3-2008 section 4.5.2 241 
Differential Tests.  This may be a configurable setting. 242 

Outdoor Temperature

Note:  The requirement for outdoor temperature data has been relaxed such that it applies only to 246 
products that support dual fuel heat pump installations.  There are various acceptable options for this 247 
data, including, for example, remote temperature sensor data and temperature data sourced from local 248 
weather forecasts.   249 

 – Products that support dual fuel heat pump installations shall have 243 
access to and shall use outdoor temperature data to provide automatic cutover to/from the 244 
backup heat source based on installer configurable cutover temperatures. 245 

The requirement to monitor and display humidity levels may pose a financial burden for climate control 250 
manufacturers and only facilitates seasonal energy savings in certain regions. Therefore, EPA will not 251 
require the climate control to display relative humidity. EPA notes that there is significant individual 252 
savings potential associated with Residential Climate Controls that includes the ability to control HVAC 253 
equipment based on temperature and humidity in certain use cases, e.g. unoccupied homes in hot humid 254 
regions. Thus, EPA proposes to encourage manufacturers to include this feature set in certain models, 255 
and will consider a humidity sensor field on the Qualified Product List. 256 

5. Selectable Recovery Algorithms

Exception – When a Communicating Climate Control is interconnected with a system 263 
capable of remotely managing recovery, it is permissible for recovery to be controlled by 264 
the remote system. 265 

 – The product shall be equipped with installer selectable 257 
recovery algorithms. When configured for non Heat Pump HVAC installations, the default 258 
recovery algorithm shall comply with the definition for Recovery, Adaptive (Section 1C). 259 
When configured for Heat Pump installations, that use electric resistance auxiliary heat, the 260 
default recovery algorithm shall comply with the definitions for Recovery, Adaptive and 261 
Recovery, Heat Pump with Auxiliary Heat (Section 1D).   262 

Note:  Stakeholders have advised EPA that advanced energy management systems are capable of 266 
reducing energy consumption through remote management of the Residential Climate Control.  These 267 
systems may dynamically vary recovery rates, recovery periods and setback setpoints to minimize energy 268 
usage for homes on an individual basis.  Thus, EPA has included an exception that allows control 269 
systems to manage recovery in Connected Climate Controls. 270 

6. 

a. Connected Climate Controls shall consume no more than 2.0 watts of average power, 272 
evaluated in accordance with Table 1.   273 

Power Consumption 271 

b. Climate Controls that do not include connected capability shall consume no more than 274 
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1.0 watt of average power, evaluated in accordance with Table 1. 275 

c. Climate Controls that are powered solely by batteries are exempt from power 276 
consumption limits. 277 

 278 
Table 1: Residential Climate Control – Power Consumption Measurement 

Product Average Power 
(W) Measurement Parameters 

Climate Control 1.0 • 5-minute measurement period 
• Away mode cycled 1x  

Connected 
Climate Control 2.0 

• 5-minute measurement period 
• Away mode cycled 1x  
• Connection to device external to HVAC 

system, at least 1x  

Note:  It is EPA’s intention to encourage certification of Climate Controls with modular communication 279 
options that allow users to install or upgrade communications at a later date.  (See section 3.B.2)  280 
However, this presents a challenge in the context of the power consumption limit for communicating units.  281 
How can a unit demonstrate that it meets this power consumption requirement with a communications 282 
module that does not yet exist?  EPA seeks stakeholder input on this point.   283 

7. Default HVAC Schedule

Note:  Stakeholders have requested that EPA allow manufacturers to determine how best to describe or 288 
name Climate Control schedule periods.  In this draft, EPA has retained the default HVAC requirement, 289 
but has removed the prescriptive requirement to use specific schedule period nomenclature. 290 

 – Residential Climate Controls shall be shipped from the factory 284 
with an active, default program schedule, as defined in Tables 2 and 3, below.  A minimum 285 
of four possible schedule periods is required.  Default day and night (setback) periods must 286 
be at least 8 hours in duration. 287 

 291 
Table 2: Residential Climate Control Setpoints 

Setting Setpoint (Heat) Setpoint (Cool) 
Morning ≤ 70°F ≥ 78°F 

Day Set-back at least 8°F Set-up at least 7°F 

Evening ≤ 70°F ≥ 78°F 

Night Set-back at least 8°F ≥ 78°F 
 292 
 293 

Table 3: Residential Climate Control – Acceptable Schedule Periods and Setpoints 
Setting Time Setpoint (Heat) Setpoint (Cool) 
Morning 6 a.m. 70°F 78°F 

Day 8 a.m. 62°F 85°F 
Evening 6 p.m. 70°F 78°F 

Night 10 p.m. 62°F 78°F 
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B. 

1. 

Communication Criteria 294 

Open Access

2. 

 – Suitable documentation such as an application programming interface 295 
(API) or Interface Specification shall be available to 3rd party developers to enable access 296 
to the product’s data reporting and remote management capabilities, as defined below in 297 
Sections 3.B.3 and 3.B.4. 298 

Connectivity Standards

 Standards included in the Smart Grid Interoperability Panel (SGIP) Catalogue of 302 
Standards, and/or  303 

 – The following types of standards are recommended for 299 
connection outside of the HVAC system, using both built-in connectivity and/or modular 300 
connectivity: 301 

 Standards being considered for inclusion in the SGIP Catalogue of Standards, 304 
and/or 305 

 Standards adopted by the American National Standards Institute (ANSI) or a well 306 
established international standards organization, such as: 307 

- International Organization for Standardization (ISO) 308 
- International Electrotechnical Commission (IEC) 309 
- International Telecommunication Union (ITU) 310 
- Internet Engineering Task Force (IETF) 311 

More robust criteria may be considered in a future revision as relevant standardization 312 
efforts mature. 313 

Note:  Stakeholders have informed EPA that they are interested in protecting the user experience from 314 
poorly designed 3rd party apps or interfaces.  EPA supports a market solution to this concern, and 315 
considers current examples of app qualification programs for smart phones such as the Android Market 316 
and iPhone App store to be acceptable models for manufacturer control of Residential Climate Control 317 
RIs.  EPA has also clarified that the API or similar documentation may be limited to exposing only Data 318 
Reporting and Remote Management functionality as defined below.  319 
In order to drive both open access and interoperability, EPA encourages the use of appropriate open 320 
communication standards, and strives to include consistent criteria across different ENERGY STAR 321 
product categories.  As such, in this draft, EPA has added a recommendation for the use of standards 322 
included within or being considered for inclusion within the SGIP Catalogue of Standards and/or adopted 323 
by a well established Standards Developing Organization (SDO).   324 
A previous proposal to phase in requirements to comply with NIST SGIP recommendations have been 325 
removed from this draft, based on the uncertainty of the development timeline for such standards, 326 
American National Standards, and those developed by a recognized international standards body such as 327 
IEC or ISO, which EPA encourages the use of.  EPA will continue to monitor the NIST Smart Grid 328 
Interoperability Standards Project’s work and may consider criteria associated will this body of work in 329 
future revisions, to encourage standardization, interoperability, communications security and open 330 
access.    331 

3. Security

a. Basic authentication and authorization so that only authorized devices or software 333 
applications can access the product, and 334 

 – The product shall facilitate secure communications, including: 332 

b. Security measures to protect against unauthorized access. 335 

4. Data Reporting

• Unique Thermostat ID 340 

 – The product shall be capable of collecting and transmitting the following 336 
thermostat settings and data points on a periodic basis to connected devices external to the 337 
HVAC system.  The product must be capable of recording data at least once every 60 338 
seconds and transmitting data at least once every 5 minutes. 339 
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• Room Temperature in °F or °C (0.1 °F resolution) 341 
• Active Cool and Heat setpoints in °F or °C 342 
• HVAC mode setting (off, Heat, Cool, auto) 343 
• Active HVAC mode (off, Heat, Cool) 344 
• Fan mode setting (off, on, auto) 345 
• Active Fan mode (off, on) 346 
• Current Hold mode type and state (e.g. Long Term – on) 347 
• Current Away mode status (on, off) 348 
• All Programmable settings, including program schedules & setpoints, hold modes, fan 349 

modes, HVAC modes and installer settings. 350 
• Current Humidity reading and control mode 351 

4. Remote Management

• Time synchronization 355 

 – The product shall respond to the following remote control 352 
commands from authorized devices or software applications within 5 seconds.  This 353 
criterion assumes receipt of the signal within 1 second of its transmission.  354 

• Active Cool and Heat setpoints in °F or °C 356 
• HVAC mode (off, Heat, Cool, auto) 357 
• Current Humidity reading and control mode 358 
• Fan mode (off, on, auto) 359 
• Select hold mode type and status (e.g. Long Term – on) 360 
• Select away mode status (on, off) 361 
• All program schedule settings including times and setpoints for active and inactive 362 

schedules 363 
• Select active program schedule 364 

Note:  To ensure the product is capable of responding to remote requests in near real-time, EPA has 365 
retained the 5 second response time criteria, but has revised the language to indicate that it is assumed 366 
that network latency is such that the requesting signal is received no later than 1 second after its 367 
transmission. 368 

C. 

1. Installation instructions must utilize graphics and text, as appropriate, to guide the 370 
installer through both installation and configuration of the Residential Climate Control.  371 
These instructions shall include necessary installation steps and connection diagrams for 372 
all supported HVAC systems, both heat pump and non heat pump. 373 

Ease of Installation Criteria 369 

2. Availability of Documentation – Installer documentation must be posted on the 374 
manufacturer’s Web site in electronic format and must be available for at least 10 years 375 
after cessation of product manufacture. 376 

3. HVAC Wiring Terminal Designations shall be clearly labeled.  It is recommended that 377 
Low Voltage Climate Controls use labels that comply with Table 5-1 in NEMA DC 3-2008. 378 
EPA notes that Low Voltage Climate Controls that use wired or wireless digital data 379 
interfaces between the Climate Control and the controlled HVAC equipment do not follow 380 
NEMA DC 3-2008. Line Voltage Climate Controls shall be marked to identify the Line, Load 381 
and Earth terminals.  382 
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Note:  In response to stakeholder concerns that wiring terminal criteria were overly prescriptive and 383 
would drive up product cost, the HVAC wiring terminal criteria have been made less strenuous.  Labels 384 
that comply with Table 5-1 in NEMA DC 3-2008 are recommended, but no longer mandatory.   385 

4. Batteries – The product shall use commonly available batteries free of special handling 386 
and/or hazardous waste disposal requirements. This requirement is only applicable to 387 
products that use non-rechargeable batteries. 388 

5. Battery Life – The product shall be designed for a typical battery life of a minimum of 12 389 
months. This requirement is only applicable to products that use non-rechargeable 390 
batteries. 391 

Note: In response to stakeholder concerns, battery requirements have been revised to clarify applicability 392 
only to products that use non-rechargeable batteries. 393 

D. 

As illustrated in Figure 1, there are three approaches to demonstrate acceptable ease of use 395 
for Residential Climate Controls: 396 

Residential Climate Control Ease of Use Criteria:   394 

• Path 1 – Prescriptive Ease of Use

• 

 – Compliance with both core prescriptive ease of use 397 
criteria and additional prescriptive ease of use criteria. 398 

Path 2 – Performance -Based Ease of Use

• 

 – Compliance with both core prescriptive 399 
ease of use criteria and performance-based ease of use criteria. 400 

o Compliance with both core prescriptive ease of use criteria and a limited set of 402 
performance-based ease of use criteria without the use of the RI, and 403 

Path 3 – Performance -Based Ease of Use with Remote Interface: 401 

o Compliance with the entire performance-based ease of use criteria, with users 404 
interacting with the product only with an associated RI. 405 

Note EPA is proposing modified criteria that allow for streamlined qualification testing of Connected 406 
Residential Climate Controls associated with at least one RI.  EPA believes that these changes will 407 
enable qualification of lower cost Climate Controls and increase consumer choice by encouraging 408 
more complex and interactive tasks to be performed from RIs on devices such as PCs, smartphones 409 
& tablets that are likely to foster a favorable user experience.   410 
Connected Residential Climate Controls that may be managed by Remote Interfaces (RIs) have 411 
come to market in greater number over the last few years. EPA believes this emerging shift to remote 412 
energy management presents significant opportunities for energy savings. Recognizing this market 413 
shift, EPA is proposing allowing Residential Climate Controls with remote interfaces to earn the 414 
ENERGY STAR.  415 
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Figure 1 – Ease of Use: Paths to Demonstration of Compliance 416 
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Tasks 1 – 6 

 (Section 3.D.4.b) 

Communicating 
Residential Climate 

Control  
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1 Core Prescriptive Ease of Use Criteria: A Climate Control shall meet the following criteria to 418 
earn the ENERGY STAR.  Note that these criteria apply to all Residential Climate Controls.  419 
a. Programmed Settings – The product shall store all programmed settings for the 420 

equipment it is designed to control in non-volatile memory in case of an external power 421 
outage or battery failure. 422 

b. Date & Time – The product shall be capable of maintaining the correct date & time 423 
without user input, including automatic adjustment for US Daylight Savings Time (DST) 424 
that is enabled by default.  The product shall permit automatic daylight savings time 425 
adjustment to be disabled.  Correct date & time shall be maintained through power 426 
outages of 7 days or less duration.  Minimum timekeeping accuracy shall be ±0.5s per 427 
24-hour period.  When connected with an external app, device, or system that includes 428 
date & time synchronization, this synchronization shall take precedence. 429 

c. Energy Saving Mode – This easily accessible mode shall use Default Heat and Cool 430 
setpoints of 62°F and 85°F, respectively.  The Heat setback setpoint may be user 431 
configurable but not to a value greater than 65°F.  Similarly, the Cool setback setpoint 432 
may be user configurable but not to a value less than 80°F.  Ease of access to this 433 
mode shall be verified either by compliance with performance-based ease of use 434 
criteria or by compliance with requirement 3.D.2.a for the prescriptive path. 435 

d. Low-Battery Indicator – The product shall include a low-battery indicator that 436 
activates at least 2 months prior to critical battery depletion. This requirement is only 437 
applicable to products that use non-rechargeable batteries. 438 

Note: In response to a stakeholder comment, EPA has clarified that the low battery indicator is not 439 
applicable to products that use rechargeable batteries, because they are continually recharged by the 440 
climate control. 441 

2 Additional Prescriptive Ease of Use Criteria – Residential Climate Controls that are 442 
evaluated for ease of use by the Path 1 – Prescriptive Path shall meet requirements a 443 
through g to earn the ENERGY STAR. 444 
a. Access to Energy Saving Mode – The energy saving mode, requirement 3.B.3, shall 445 

be activated and cancelled by single user operations.  This mode shall simultaneously 446 
activate the setback setpoint and place the Residential Climate Control in Long Term 447 
Hold.  The mode shall be given a descriptive label; EPA recommends use of the term 448 
“Away.” 449 

b. Setpoint Adjustability – The product shall provide the user the ability to raise or lower 450 
the setpoint with a single user action.  Setpoint changes made while the product is 451 
following a program schedule shall activate a Short Term Hold indicator that informs 452 
the user that the change will be overridden at the start of the next schedule period. 453 

c. Operating Mode – The product shall provide indication of current operating mode, as 454 
follows: 455 

• Following program schedule, Away, Long-Term Hold, Short Term Hold. 456 
• HVAC mode (Heat, Cool, Auto, Off) 457 
• Fan mode (Auto, On) 458 
• Program (configuration/setup) mode 459 
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d. Current Status – Climate Controls shall include visual indication that controlled HVAC 460 
equipment is actively providing heating or cooling. 461 

e. Relative Cost Indication – When configured to control Heat Pump systems with 462 
electric resistance auxiliary heat, Climate Controls shall convey high relative cost when 463 
auxiliary heat is energized.  The following examples are given for reference but 464 
stakeholders are encouraged to use other effective methods for communicating this 465 
information. 466 

 467 
Example 1: 468 
 469 
Heat Pump Systems with electric resistance auxiliary heat 470 
$  Stage 1 Heat or Cool Active 471 
$$  Stage 2 Heat or Cool Active 472 
$$$$ Electric Resistance Auxiliary Heat Active 473 
 474 

Example 2: 475 

 476 
 477 

f. Character Size – The product display shall have primary and secondary characters 478 
(i.e., numbers) that are at least 16mm and 4.75mm in height, respectively.  In the 479 
default display mode or screen, primary characters shall indicate current room 480 
temperature. 481 

g. Temperature Resolution – The product shall operate in Fahrenheit with a minimum 482 
resolution for indoor temperature display and setpoint of 1°F.  If Celsius operation is 483 
included, the product shall provide a minimum resolution for indoor temperature display 484 
and setpoint of 0.5°C. 485 

Note:  EPA received feedback from stakeholders indicating that energy rate tiers may not be widely 486 
available for a considerable amount of time, thus reducing this requirement’s applicability and usefulness. 487 
In addition, EPA received no clear indication from utilities that this feature would be helpful.  Given that, 488 
EPA has removed the proposal to require energy rate tier indication in the additional prescriptive ease of 489 
use criteria. 490 

3 Performance-Based Ease of Use Criteria – In addition to compliance with section 3.D.1 491 
core prescriptive ease of use criteria, Residential Climate Controls that are evaluated for 492 
ease of use by the Path 2 – Performance-Based Ease of Use shall be evaluated against 493 
tasks 1 – 6, as defined in Appendix A – Residential Climate Controls Performance-Based 494 
Ease of Use Metric. 495 

  496 
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4 Performance-Based Ease of Use Criteria with Remote Interface – In addition to compliance 497 
with section 3.D.1 core prescriptive ease of use criteria, Residential Climate Controls that 498 
ship with at least one RI may be evaluated for ease of use by Path 3 – Performance-Based 499 
Ease of Use with Remote Interface, as follows: 500 
a. The Residential Climate Control without the RI, shall rate acceptably when evaluated 501 

against ease of use tasks 2 – 4 and 6, as defined in Appendix A – Residential Climate 502 
Controls Performance-Based Ease of Use Metric, and 503 

b. The Residential Communicating Climate Control, with users interacting with the product 504 
only through the associated RI, shall rate acceptably when evaluated against tasks 1-6, 505 
as defined in Appendix A – Residential Climate Controls Performance-Based Ease of 506 
Use Metric. 507 

 508 
 509 

4) Other Criteria 510 

A. Indicate supported HVAC equipment - Product packaging and installation instructions shall clearly 511 
indicate the types of HVAC systems supported.  For Low-voltage Climate Controls, this 512 
information shall include the number of controlled heating and cooling stages. 513 

B. Climate Controls shall contain restricted levels of the following materials, where the maximum 514 
concentration values tolerated by weight in homogeneous materials are: lead (0.1%), mercury 515 
(0.1%), cadmium (0.01%), hexavalent chromium (0.1%), polybrominated biphenyls (PBB) (0.1%), 516 
or polybrominated diphenyl ethers (PBDE) (0.1%).  Batteries are exempt. The following 517 
exemptions are granted for components in Climate Controls: 518 

1. Copper alloy containing up to 4% lead by weight. 519 

2. Electrical or electronic components containing lead in a glass or ceramic other than 520 
dielectric ceramic in capacitors, e.g. piezoelectronic devices, or in a glass or ceramic 521 
matrix. 522 

3. Lead in dielectric ceramic in capacitors for a rated voltage of 125V AC or 250 V DC or 523 
higher. 524 

For purposes of third-party certification, hazardous materials requirements shall not be reviewed 525 
when products are initially qualified or during subsequent verification testing. Instead, consistent 526 
with the RoHS Directive, manufacturers shall maintain documentation on file that products meet 527 
these requirements. EPA reserves the right to request this documentation at any time. 528 

These requirements apply to models qualified for sale in the U.S. as ENERGY STAR. 529 
 530 
  531 
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Note: In response to stakeholder comments on other specifications related to third party certification, EPA 532 
has clarified that these requirements are exempt from the ENERGY STAR third-party certification 533 
process. Further, also in response to stakeholder comment, EPA added language making clear that the 534 
non-energy requirements proposed here are not intended for international adoption. 535 
In developing these requirements, EPA seeks to avoid associating the ENERGY STAR label with poor 536 
quality or otherwise undesirable products.  EPA drew from existing standards for hazardous materials. 537 
EPA looked to the RoHS Directive for a hazardous materials limit because electronics manufacturers 538 
have extensive experience with designing products free from certain hazardous materials in compliance 539 
with RoHS. Most global manufacturers have been in compliance with RoHS since 2006, when the 540 
directive first took effect. 541 
EPA intends to harmonize with the RoHS Directive by adding language in Section 4.B allowing the same 542 
exemptions as those outlined in the current RoHS Directive.   The exemptions proposed in this section 543 
are harmonized with exemptions for consumer electronics, 6(c), 7(c)-I. and 7(c)-II in the revised RoHS 544 
Directive.  EPA seeks stakeholder assistance in identifying whether these exemptions apply to climate 545 
controls, and whether other exemptions should be included.  EPA does not intend to require 546 
documentation of the need for exemption beyond what is needed by the Partner to demonstrate 547 
compliance with the RoHS Directive. 548 
 549 
5) Test Criteria 550 

Note:  Climate Controls must be evaluated by EPA-recognized labs, with test reports approved by an 551 
EPA-recognized Certification Body. More information is available on the following ENERGY STAR 552 
webpage: http://www.energystar.gov/testingandverification.  553 

A. A representative unit, based on the definition for Basic Model provided in Section 1, shall be 554 
selected to test energy performance for qualification to ENERGY STAR. 555 

B. Except as noted in Table 3 below, compliance with Section 3 Energy Efficiency Criteria shall be 556 
determined through the examination of the product, product packaging, and/or product 557 
documentation. 558 

Table 3: Test Method for Temperature Stability 559 
ENERGY STAR Requirement Test Method Reference 

Temperature Stability NEMA DC 3-2008 section 4.5.2 
Performance Based Ease of 

Use  
Test Method – Performance Based Ease of Use 

(Appendix B) 

Power Consumption Test Method – Power Consumption – Climate 
Controls (Appendix C) 

 560 
6) Effective Date 561 
 562 
The date that products must meet the requirements specified under the Version 1.0 Residential Climate 563 
Controls specification will be defined as the effective date of the agreement.  The ENERGY STAR 564 
Version 1.0 specification for Residential Climate Controls shall go into effect immediately upon final 565 
release.  566 
 567 
Note:  Since this is a new specification, EPA will make it effective immediately upon completion – inviting 568 
manufacturers to qualify products as ENERGY STAR and providing consumers with differentiation 569 
immediately. A specific date will be added when we approach finalization. 570 
 571 
Products Qualified Under Previous Specifications: When ENERGY STAR specifications are revised, 572 
EPA does not automatically grant continued qualification to products submitted under previous 573 
specification versions.  Any product sold, marketed, or identified by the manufacturing Partner as 574 

http://www.energystar.gov/testingandverification�
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ENERGY STAR must meet the specification in effect on the date of manufacture of the product. 575 
 576 
7) Future Specification Revisions 577 
 578 
ENERGY STAR reserves the right to change the specification should technological and/or market 579 
changes affect its usefulness to consumers or industry or its impact on the environment. In keeping with 580 
current policy, revisions to the specification will be discussed with stakeholders. In the event of a 581 
specification revision, please note that ENERGY STAR qualification is not automatically granted for the 582 
life of a product model. To qualify as ENERGY STAR, a product model must meet the ENERGY STAR 583 
specification in effect on the model’s date of manufacture. 584 
  585 
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  586 
 Appendix A 587 
   588 
 Performance-Based Ease of Use Criteria 589 
  590 
 591 

1) Overview 592 
This document details Performance-Based Ease of Use criteria for ENERGY STAR Residential Climate 593 
Controls seeking to earn the ENERGY STAR by demonstrating ease of use through a performance based 594 
path.  This criteria is based on groundbreaking research, testing and analysis performed by a team led by 595 
Alan Meier, a senior scientist in the Energy Analysis Department, Lawrence Berkley National Laboratory.  596 
Criteria in this document leverage the LBNL body of work into: 597 

A. a set of six typical tasks designed to evaluate Climate Controls through ease of use testing, and 598 
B. an ease of use metric used to calculate numerical ease of use scores, and 599 
C. performance-based ease of use criteria to asses products’ individual task and cumulative ease 600 

of use compliance, and 601 
D. test administrator requirements and script to standardize the interaction between administrators 602 

and the individuals who will be performing ease of use tasks on Climate Control test samples. 603 
Note: This document relies heavily on the work of the following researchers: 604 
 605 
• Alan Meier – Senior Scientist, Lawrence Berkeley National Laboratory – Energy Analysis Department 606 
• Cecilia Aragon – Staff Scientist, Lawrence Berkeley National Laboratory – Advanced Computing for 607 
Science, Computational Research Division 608 
• Therese Peffer – Research Coordinator, Enabling Technologies, California Institute for Energy and 609 
Environment 610 
• Daniel Perry – Master’s Student, UC Berkley 611 
• Marco Pritoni – Ph.D. Student, UC Davis  612 
 613 
Details of the performance based ease of use criteria were moved into this appendix in order to make this 614 
requirements document easier to use and understand. The criteria units must meet are essentially 615 
defined by the tasks users will perform during the test, and thus the tasks are included here as part of the 616 
specification.  The test administrator script is based directly on the required tasks, and therefore is also 617 
included in the specification.  Some details of the test method, (such as the selection of the user group), 618 
are included in the test method itself, and located in the following appendix.  This document builds on the 619 
performance-based usability requirements released on November 20, 2010 as part of the usability 620 
framework. 621 
The Performance-Based Ease of Use Test Method, located in the following Appendix, shall be used for 622 
evaluating product compliance with the performance-based ease of use criteria in this Appendix. 623 

2) Ease of Use Tasks 624 

The following tasks are referenced by the ENERGY STAR Residential Climate Controls specification – 625 
Eligibility Criteria, sections 3D2 and 3D3 for Residential Climate Control ease of use testing: 626 
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A. Task 1: Set Date & Time – The UUT shall be provided in HVAC Heat mode with the default 627 
program schedule active and the default or home screen displayed. Date & time shall be set to 628 
12:00 AM, January 1, 1999.  The individual user shall be provided with the current date in the 629 
Month, Day, Year format and a digital clock displaying current time.  The user shall be 630 
instructed to set the current date and time in the UUT. 631 
Certain Climate Control models automatically set and maintain the date and time.  If the UUT 632 
automatically sets and maintains the date and time, user group testing shall be waived for Task 633 
1 and the UUT shall be assigned a score of 100, the maximum available, for Task 1. 634 

B. Task 2: Identify Room Temperature – The UUT shall be provided in HVAC Heat mode with the 635 
default or home screen displayed – the individual user shall be instructed to identify and read 636 
aloud the current room temperature. 637 

C. Task 3: Identify Setpoint – The UUT shall be provided in HVAC Heat mode with the default or 638 
home screen displayed – the individual user shall be instructed to identify and read aloud the 639 
active setpoint (target temperature). 640 

Note:  After preliminary testing performed in 2011, EPA discovered that certain users found the 641 
compound sentence structure of task 2 to be confusing. Given that, EPA has separated Task 2 into Tasks 642 
2 and 3. 643 

D. Task 4: Turn on Heat – The UUT shall be provided in HVAC Off mode with the default or home 644 
screen displayed – the individual user shall be instructed to set the UUT to HVAC Heat mode at 645 
an active setpoint of 68°F. 646 

E. Task 5: Modify Program Schedule – The UUT shall be provided in HVAC Heat mode with the 647 
program schedule defined in Table A-1 below active and the default or home screen displayed 648 
– the individual user shall be instructed to configure and save the following day and time 649 
changes (Table A-2) to the default Climate Control schedule as well as set the UUT to follow 650 
the modified schedule in HVAC Heat mode: 651 

Table A-1: Residential Climate Control - Schedule Periods and Setpoints 652 
Setting  Time  Setpoint (Heat)  Setpoint (Cool)  
Morning  6 a.m.  70°F  78°F  

Day  8 a.m.  62°F  85°F  
Evening  6 p.m.  70°F  78°F  

Night  10 p.m.  62°F  78°F  

Table A-2: Residential Climate Control – Program Modifications 653 

Time Setpoint 
(Heat) 

9:00 a.m. (Saturday) to 11:00 p.m. (Saturday) 68°F 
11:00 p.m. (Saturday) to 6 a.m. (Sunday) 65°F 

Tables A-3 and A-4 below specify acceptable programmed ranges for programmed times and 654 
setpoints, respectively. These ranges include a ±1°F tolerance for the programmed temperatures, 655 
a ±10 min tolerance for programmed times, and shall be used in assessing successful completion 656 
of Task 5. 657 

  658 
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Table A-3: Residential Climate Control – Compliant Programmed Times 659 

Time Tolerance Compliant 
Programmed Time 

±10 min 
8:50 – 9:10 a.m. 

10:50 – 11:10 p.m. 
5:50 – 6:10 a.m. 

Table A-4: Residential Climate Control – Compliant Programmed Setpoints 660 

Temperature 
Tolerance 

Compliant 
Programmed 

Setpoint 

±1°F 
67 – 69°F 
64 – 66°F 

 661 
F. Task 6: Activate/Cancel Energy Saving Mode – The UUT shall be provided in HVAC Cool 662 

mode with the program schedule configured to maintain a temperature of 78°F during 663 
performance of this task  and the default or home screen displayed. The individual user shall be 664 
instructed to configure the UUT to the Energy Saving Mode required by Section 3D1c of the 665 
ENERGY STAR Residential Climate Controls specification – Eligibility Criteria, then verbally 666 
announce, “Savings activated.” After activation of this mode, the user shall be instructed to 667 
return the UUT to follow the default program schedule in HVAC Cool mode and verbally 668 
announce, “Savings cancelled.” 669 

Note: Given stakeholder concerns regarding use of the Climate Control to convey rate information, the 670 
associated ease of use task has been removed. 671 

3) Ease of Use Metric 672 
The ease of use metric shall be used to calculate ease of use test scores. 673 

𝑀𝑖 =
200𝑠

1 + 𝑒𝑥𝑖
 

where 674 
𝑖 = 𝑡𝑎𝑠𝑘 𝑛𝑢𝑚𝑏𝑒𝑟 

𝑥𝑖 = 𝑡𝑖/𝑘𝑖 

𝑡𝑖 = 𝑡𝑖𝑚𝑒 𝑡𝑜 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑡𝑎𝑠𝑘 𝑖 (𝑠𝑒𝑐𝑜𝑛𝑑𝑠) 

𝑘𝑖 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑓𝑜𝑟 𝑡𝑎𝑠𝑘 𝑖 

𝑠 = 0 𝑖𝑓 𝑡𝑎𝑠𝑘 𝑖𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑑 𝑒𝑟𝑟𝑜𝑛𝑒𝑜𝑢𝑠𝑙𝑦  

𝑠 = 1 𝑖𝑓 𝑡𝑎𝑠𝑘 𝑖𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑑 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑙𝑦 

Notes: 675 
• Score range is 0 to 100, higher score is better 676 
• 𝑘𝑖 is different for each task; the lower the k value, the more it matters to 677 

the score that the task be completed quickly. 678 
  679 
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Table 5: Residential Climate Control – Ease of Use Task Parameters 680 
 681 

Task Number Target Time to 
Complete (s) ki 

Maximum Time to 
Attempt (s) 

1 – Set Date & Time 120 k1 = 194 600 
2 – Identify Room Temperature  5 k2 = 8.0 30 
3 – Identify Setpoint 5 k2 = 8.0 30 
4 – Turn On Heat 10 k3 = 16 120 
5 – Modify Program Schedule 180 k4 = 291 900 
6 – Activate/Cancel Energy 
Saving Mode 15 k5 = 24 120 

Note: In this release, EPA has retained the ease of use metric as originally proposed, with the intent to 682 
reexamine it based on the results of the round robin testing.  In light of this, the maximum time to attempt 683 
each task has been extended, in order to collect as much data as possible.  EPA retains such a limit to 684 
ensure that the total time it may take a lab to complete the test is predictable.  As long as a metric 685 
including k values is retained, there will be a point past which successful completion of a task will not 686 
result in a significantly better score than non-completion.  In this case, it would make sense to retain 687 
maximum time to attempt each task. 688 
Another possible strategy for making the total test time predictable is to impose a total test time rather 689 
than limits for each task.  This has the advantage of eliminating users’ experiences of being told they are 690 
out of time, which may affect their performance on subsequent tasks.  If combined with a metric based on 691 
total time to complete all tasks, it also would allow users to familiarize themselves with the device during 692 
any individual task, without the score for that task being affected. However, any tasks not completed 693 
during the total time limit would have to be deemed unsuccessful.  EPA invites stakeholder ideas on the 694 
best way to limit how long it takes to run the complete test on a unit.  695 
While EPA has not adjusted the numeric value of the ki parameters, the Agency may do so prior to 696 
release of the Draft Final specification based on stakeholder feedback and available test data.  This 697 
adjustment is part of the specification, not the test method, and would not affect lab accreditation.  It 698 
would also not effect whether data collected using v1.0 of the test method (included in this release) could 699 
eventually be used for qualification. 700 

4) Performance-based Ease of Use Criteria – A product shall comply with both Criterion A and B to 701 
qualify for ENERGY STAR. 702 

Criterion A: For each task, the average ease of use score 𝑀𝑖(𝑎𝑣𝑔) shall be ≥ 40. As an 703 
example, Task 1 average ease of use score shall be calculated as follows: 704 

𝑀1(𝑎𝑣𝑔) =  
𝑀1(𝑢𝑠𝑒𝑟 1)+𝑀1(𝑢𝑠𝑒𝑟 2) + ⋯+ 𝑀1(𝑢𝑠𝑒𝑟 𝑛)

𝑛
 

Where 705 
𝑀1(𝑢𝑠𝑒𝑟 1) = task 1 ease of use score for user 1 706 
𝑛 = 𝑝𝑎𝑛𝑒𝑙 𝑠𝑖𝑧𝑒 

Criterion B: The total composite ease of use score 𝑀𝑐  shall be ≥ 70. 𝑀𝑐 shall be calculated 707 
as follows: 708 

𝑀𝑐 = (𝑀1(𝑎𝑣𝑔) + 𝑀2(𝑎𝑣𝑔) + ⋯+ 𝑀𝑥(𝑎𝑣𝑔))/𝑥 
 709 
Where 710 

𝑥 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑎𝑠𝑘𝑠 

  711 
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5) Test Administrator Requirements 712 

A. Test administrators shall follow the test procedure in Appendix B and read from the script in 713 
Section 7 of this appendix. 714 

B. Test administrators shall not influence the individual users in any way, including: 715 
1. Verbal statements or cues beyond the scripts outlined below; 716 
2. Body movements or hand gestures that could assist or dissuade an individual completing a 717 

task; or 718 
3. Facial expressions or eye movements that would indicate what buttons to push or where to 719 

find specific information beyond what is read to the individual user. 720 

C. Administrators shall either instruct individual users not to observe the product, or shall prevent 721 
them from doing so until the start of the first task. 722 

D. Written instructions shall be provided to individual users immediately prior to the start of each 723 
task. In order to ensure test impartiality, individual users waiting to begin testing shall be 724 
prevented from hearing the verbal instructions given by the test administrator to the current 725 
individual user or from seeing the test setup. 726 

E. The individual user shall turn his back to the product while reading the task instructions. He 727 
may turn to face the product when he or she indicates that he or she is ready to begin the task. 728 

F. For the Test Administrator Script in Section 7 of this document: 729 
1. text to be read aloud is in quotation marks and italic font; 730 
2. for each task, the instructions that shall be provided as a printout are in quotation marks 731 

and italic font; 732 
3. specific, individualized directions to be given by the test administrator are in parentheses 733 

and non-italic font (e.g., location of the clock in the room); and 734 
4. specific commands to be used within the test (e.g., times up) are in italic bold font. 735 

6) Test Administrator Script 736 

A. Introduction Script 737 
“Good Morning/Afternoon I’d like to begin by thanking you, in advance, for your participation in 738 
this important test program. Your participation will help us ensure that ENERGY STAR 739 
Residential Climate Controls save energy and money with energy saving modes that are simple 740 
to use and configure. You will be helping us evaluate a Residential Climate Control for ease of 741 
use.  These devices are often called Programmable Thermostats and are used to control 742 
heating, ventilation, and air conditioning equipment. I will ask you to perform six tasks that 743 
require interaction with the device.  The Climate Control will be evaluated based on how easily 744 
and quickly users like you can complete these tasks.  If most users can finish the tasks quickly, 745 
we will know that the unit is easy to use.  To make sure we have time to test how easy a variety 746 
of product functions are to use, we may sometimes need to ask you to move to the next task 747 
before you have completed the task you are working on.   748 
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I cannot answer any questions or influence your actions in any way.  If you do not understand 749 
the instructions for any task, please let me know and I will reread those instructions a second 750 
time.  I will also provide the same instructions in writing for each task.  After I read the 751 
instructions, please perform the task.  Once you have completed a task, please say ‘Task 752 
done’ and I will verify.  753 

If you are having trouble completing a task or wish to  stop working on a task for any reason, 754 
please say ‘I’d like to move on’  and we will move to the next task until all are completed. If we 755 
need to move to the next task to make sure you have time to test all the functions, I will say ‘We 756 
need to move to the next task.’ 757 

I may need to adjust the Climate Control between tasks, and ask you to please not observe my 758 
actions while I do so. 759 

Let’s begin.”  760 

B. Task 1 Script: Set Date & Time 761 

Before providing instructions for this task, configure the UUT in HVAC Heat mode with the time 762 
& date set to 12:00 AM, January 1, 1999 and with the default or home screen displayed.  If 763 
configuration of this incorrect date and time is not possible, for example with a UUT that 764 
automatically configures the date and time, document this, assign the product a score of 100, 765 
the maximum available, for Task 1 and skip to Task 2. 766 

”The date and time are currently incorrect on the Climate Control. When I say ‘Begin,’ please 767 
enter this date and time into the Climate Control (indicate direction where clock and calendar is 768 
located).  When finished, say ‘Task done.’ If you are having trouble completing a task or wish to 769 
stop working on a task for any reason, please say ‘I’d like to move on’.  Begin.” 770 

Start the timer.  When the individual user says “Task done” or “I’d like to move on”, stop the 771 
timer, check task correctness and record results. If the user appears to have completed the 772 
task but does not say “Task done” or “I’d like to move on,” the administrator shall say “Are 773 
you done?” Stop the timer when the user confirms that he/she is complete. If the individual 774 
user has not completed the task and the maximum time to attempt the task has been reached, 775 
the administrator shall say “Please move on to the next task”, stop the timer, check task 776 
correctness and record results. 777 

C. Task 2 Script: Identify Room Temperature 778 

Before providing instructions for this task, configure the UUT to HVAC Heat mode, with the 779 
default or home screen displayed. 780 

“When I say ‘Begin,’ please read aloud the current room temperature. When finished, say ‘Task 781 
done.’ If you are having trouble completing a task or wish to stop working on a task for any 782 
reason, please say ‘I’d like to move on’.  Begin.” 783 
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Start the timer.  When the individual user says “Task done” or “I’d like to move on”, stop the 784 
timer, check task correctness and record results. If the user appears to have completed the 785 
task but does not say “Task done” or “I’d like to move on,” the administrator shall say “Are 786 
you done?” Stop the timer when the user confirms that he/she is complete. If the individual 787 
user has not completed the task and the maximum time to attempt the task has been reached, 788 
the administrator shall say “Please move on to the next task”, stop the timer, check task 789 
correctness and record results. 790 

D.  Task 3 Script: Identify Setpoint 791 

Before providing instructions for this task, configure the UUT to HVAC Heat mode, with the 792 
default or home screen displayed. 793 

“When I say ‘Begin,’ please read aloud the current set temperature, that is the desired room 794 
temperature. When finished, say ‘Task done.’ If you are having trouble completing a task or 795 
wish to stop working on a task for any reason, please say ‘I’d like to move on’.  Begin.” 796 

Start the timer.  When the individual user says “Task done” or “I’d like to move on”, stop the 797 
timer, check task correctness and record results. If the user appears to have completed the 798 
task but does not say “Task done” or “I’d like to move on,” the administrator shall say “Are 799 
you done?” Stop the timer when the user confirms that he/she is complete. If the individual 800 
user has not completed the task and the maximum time to attempt the task has been reached, 801 
the administrator shall say “Please move on to the next task”, stop the timer, check task 802 
correctness and record results. 803 

E. Task 4 Script: Turn on Heat 804 

Before providing instructions for this task, configure the UUT to a Heat setpoint of 72°F – then 805 
to HVAC Off mode, with the default or home screen displayed.  806 

 “The Climate Control is currently turned off.  When I say ‘Begin,’ please adjust the Climate 807 
Control to heat the room to 68°F.” When finished, say ‘Task done.’ If you are having trouble 808 
completing a task or wish to stop working on a task for any reason, please say ‘I’d like to move 809 
on’.  Begin.” 810 

Start the timer.  When the individual user says “Task done” or “I’d like to move on”, stop the 811 
timer, check task correctness and record results. If the user appears to have completed the 812 
task but does not say “Task done” or “I’d like to move on,” the administrator shall say “Are 813 
you done?” Stop the timer when the user confirms that he/she is complete. If the individual 814 
user has not completed the task and the maximum time to attempt the task has been reached, 815 
the administrator shall say “Please move on to the next task”, stop the timer, check task 816 
correctness and record results. 817 

F. Task 5 Script: Modify Program Schedule 818 

Before providing instructions for this task, configure the UUT to HVAC Heat mode with the 819 
ENERGY STAR program schedule (defined in the table below) active and the default or home 820 
screen displayed. 821 

  822 
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Setting  Time  Setpoint (Heat)  Setpoint (Cool)  
Morning  6 a.m.  70°F  78°F  

Day  8 a.m.  62°F  85°F  
Evening  6 p.m.  70°F  78°F  

Night  10 p.m.  62°F  78°F  

“The Residential Climate Control unit is currently in Heat Mode. It is using a predefined 823 
schedule for heating. Please adjust the Residential Climate Control to include the following 824 
changes. This sheet has the information you will need.” 825 

Hand the individual user a sheet of paper with the following (bold text): 826 
Please configure the Climate Control so that the home is 827 
automatically heated to 68°F from 9:00 AM to 11:00 PM on 828 
Saturdays, then heated to 65°F during the overnight period 829 
starting at 11:00 PM on Saturday nights. 830 

”Please review this page which lists information that you will be asked to enter into the Climate 831 
Control.  Let me know when you are ready to proceed.” 832 

Pause until the individual user indicates his/her readiness. 833 

“When I say Begin, please modify and save the Climate Control program schedule. Then set 834 
the Climate Control to follow this heating schedule. Change only the times and temperatures as 835 
indicated on the page, with which I’ve provided you. Then, verbally announce ‘Task done.’ If 836 
you are having trouble completing a task or wish to stop working on a task for any reason, 837 
please say ‘I’d like to move on’. Begin” 838 

Start the timer.  When the individual user says “Task done” or “I’d like to move on”, stop the 839 
timer, check task correctness and record results. If the user appears to have completed the 840 
task but does not say “Task done” or “I’d like to move on,” the administrator shall say “Are 841 
you done?” Stop the timer when the user confirms that he/she is complete. If the individual 842 
user has not completed the task and the maximum time to attempt the task has been reached, 843 
the administrator shall say “Please move on to the next task”, stop the timer, check task 844 
correctness and record results. 845 

G. Task 6 Script: Activate/Cancel Energy Saving Mode 846 

Before providing instructions for this task, ensure that the UUT’s Energy Saving Mode is 847 
configured with default Heat and Cool setpoints of 62°F and 85°F.  Then, configure the UUT to 848 
follow a program schedule configured to maintain a temperature of 78°F during performance of 849 
this task.  Configure the UUT to display the default or home screen. 850 

“This Residential Climate Control has an easily accessible Energy Saving Mode that will remain 851 
on until cancelled.  This mode is typically activated when leaving the home and cancelled after 852 
returning.” 853 
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“When I say Begin, please activate the Energy Saving Mode.  Once activated, verbally 854 
announce ‘Savings activated.’  Next, cancel the Energy Saving Mode, then, verbally announce 855 
‘Savings cancelled – Task done.’  856 

If you are having trouble completing a task or wish to stop working on a task for any reason, 857 
please say ‘I’d like to move on’. Would you like me to repeat the instructions one more time?” 858 

If the answer is yes, repeat the above instructions; if no, say, “Begin” 859 

Once you say Begin, start the timer.  You will also need to verify proper setting of Away Mode 860 
as the individual user is instructed to cancel it immediately after it is activated.  When the 861 
individual user says “Away mode cancelled – Task done” stop the timer, verify task 862 
correctness and record results. If the user appears to have completed the task but does not say 863 
“Task done” or “I’d like to move on,” the administrator shall say “Are you done?” Stop the 864 
timer when the user confirms that he or she is done. If the individual user has not completed 865 
the task and the maximum time to attempt the task has been reached, the administrator shall 866 
say “We need to move to the next task”, stop the timer, check task correctness and record 867 
results. 868 

H. Exit Script 869 

"You have completed all tasks and this concludes our testing. Thank you.  We appreciate your 870 
participation in this testing program. Please return to the (insert appropriate destination—871 
example: front desk) before you leave.” 872 

  873 
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  874 
 Appendix B 875 
   876 
 Test Method – Performance-Based Ease of Use 877 
 Version 1.0 878 
 879 

1) Overview 880 
The following test method shall be used to determine product compliance with the Performance-Based 881 
Ease of Use criteria in the ENERGY STAR Eligibility Criteria for Residential Climate Controls. 882 

2) Applicability 883 
This ENERGY STAR Test Method is applicable to Residential Climate Controls subject to Performance-884 
Based Ease of Use Testing, as described in the ENERGY STAR Residential Climate Controls 885 
Specification. 886 

3) Definitions 887 
Unless otherwise specified, all terms used in this document are consistent with the definitions contained 888 
in the ENERGY STAR Eligibility Criteria for Residential Climate Controls. 889 

A. User Group: A group of persons, recruited by the test laboratory in accordance with selection 890 
criteria included in this test method. Members of this group are responsible for individually 891 
performing ease of use tasks on the UUT in accordance with this test method 892 

B. Individual User: A member of the User Group 893 
C. Test Administrator: The individual(s) facilitating Residential Climate Control ease of use testing 894 
D. UUT: Unit Under Test 895 

4) User group selection 896 

A. User Group size: 28 897 
B. User Group Composition: 898 

1 The User Group shall concurrently meet the following requirements: 899 
a. Represented Age Group; 900 
b. Gender; and 901 
c. Level of Education. 902 

2 The details for these requirements include: 903 
a. Age Groups 904 

• Age 21–34 – 28.6% of users 905 
• Age 35–49 – 28.6% of users 906 
• Age 50–64 – 28.6% of users 907 
• Age 65–79 – 14.2% of users 908 

  909 
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b. Gender composition 910 
• Male – 50% of users 911 
• Female – 50% of users 912 

c. Level of Education. 913 
• Less than High-School Education – 14% of users 914 
• High-School Graduate & Less than Bachelor’s Degree – 57% of users 915 
• Bachelor’s Degree or Higher – 29% of users 916 

3 The following limits are imposed on the user group selection: 917 
a. In each age group, the male/female split shall be 50% each, plus or minus one user. 918 
b. In each age group, at least one individual must have less than a high school education. 919 
c. In age groups 20-34, 35-49, and 50-64, no more than 3 individuals of each gender may 920 

have graduated high school but not have a bachelor's degree. 921 
d. In age group 65 to 79, no more than 2 individuals of each gender may have graduated 922 

high school but not have a bachelor's degree. 923 

Note:  As part of the first round of Ease of Use testing, EPA and DOE received feedback in the User-924 
Centered Design (UCD) report that variations in the demographics of the user are likely to be an 925 
avoidable source of lab to lab and test to test variation in scores. Therefore, EPA proposes some 926 
restrictions on how the user group demographic characteristics are correlated.  These restrictions are 927 
based on the correlation of these demographic categories in the 2010 census.  This proposal balances 928 
test reproducibility with the expense of recruiting a user group that meets all of the requirements.  EPA 929 
has also removed the requirement for a color blind individual to be included in the test, based on UCD 930 
recommendations.  The total size of the user group has been chosen to balance the expense of the test 931 
with its ability to differentiate similarly usable units.  The UCD final report is posted on the ENERGY STAR 932 
Residential Climate Controls partner webpage: 933 
http://www.energystar.gov/index.cfm?c=new_specs.climate_controls 934 

C. Individual User Criteria: 935 
1. U.S. resident 936 
2. No prior experience with the UUT or alternative user interface, if relevant 937 
3. No association or prior involvement with the HVAC or related industries, including family 938 

members associated with the company providing the UUT 939 
4. No financial interest associated with the UUT or its manufacture, including stocks, bonds or 940 

other investments 941 
5. No other conflicts of interest that could unfairly influence test results 942 

5) Performance-based Ease Of Use criteria 943 

Ease of use criteria, to be used with this test method, are included in Section 3 of the ENERGY STAR 944 
Program Requirements for Residential Climate Controls – Eligibility Criteria.  Performance-based ease of 945 
use criteria, including task descriptions, metric and ease of use criteria are detailed in Appendix A. 946 
  947 

http://www.energystar.gov/index.cfm?c=new_specs.climate_controls�
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6) Test Procedures 948 

E. Test Equipment  949 
Table B-1: Test Equipment 950 

Test Equipment Measurement / Units Measurement Accuracy 
(minimum) 

Humidistat Relative Humidity / % ± 5% 

Thermometer Ambient Temperature / °F ± 0.5°F 

Sound Level Meter Ambient Noise / dB SPL ± 2dB SPL 

Stopwatch Test Interval / s ± 0.5s 

7) Test Administration 951 

Ease of use testing shall be conducted by test administrator(s) who shall: 952 
A. Configure UUT 953 
B. Ensure test environment is orderly, quiet, and comfortable 954 
C. Ensure the UUT cannot be seen by the individual user prior to initiating the first task 955 
D. Provide verbal instructions to individual users in accordance with the Residential Climate 956 

Controls Test Administrator Script, included in Appendix A. 957 
E. Observe task performance 958 
F. Assess and record task success 959 
G. Measure and record time to complete 960 

Test administrators shall not offer additional guidance or assistance beyond the Residential Climate 961 
Controls Test Administrator Script. 962 
Test administrators capturing task success and time to complete shall not be visible to the user. The test 963 
administrator capturing task success, for example, may either be behind a one-way mirror, in the test 964 
room but out of sight of the user, or in a separate room watching a video feed.  965 

Note: EPA intends the test administrator that is not present in the room to keep track of the time to 966 
complete each task. Several stakeholders noted that the test administrator that reads the script should 967 
not also hold a stopwatch during the test to avoid pressuring the test participant. 968 

8) UUT Configuration 969 

The UUT(s) shall be configured for operation prior to the start of each day of ease of use testing. Multiple 970 
UUTs may be configured to make the test run faster and smoother. Correct configuration shall be verified 971 
prior to each task and test iteration. UUT configuration shall be accurately documented and shall include 972 
the following steps: 973 

A. Ensure that UUT configuration is “as shipped”; reset configuration to “as shipped” if required. 974 
B. Perform minimal configuration so that UUT functionality is representative of a typical installation. 975 

  976 
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9) Test Setup 977 

A. Residential Climate Control 978 
Setup shall be representative of typical home installations. The UUT shall be installed according to 979 
product installation instructions. If intended for wall mounting the UUT shall be affixed to a wall in its 980 
normal orientation, with the center of the device 5 feet above the floor. Use of alternate mounting 981 
heights are permitted in cases where a 5-foot height is problematic for an individual user. As an 982 
example, a mounting height of 3 ½ feet above the floor will better suit a user in a wheel chair. 983 

B. Remote Interface 984 
Setup shall be representative of typical home installations. The UUT shall be affixed to the wall as 985 
described above. A computer, smart phone, or other device that provides access to the remote 986 
interface shall be available and placed on a desk at which the user shall sit during testing. The 987 
manufacturer is responsible for providing the equipment to enable the remote interface (e.g. 988 
computer, smart phone), along with the UUT.  989 

C. Date & Time 990 

Current Date and Time shall be clearly posted. Date shall be MMM DD, YYYY format (e.g. “JAN 18, 991 
2011”). Time shall be indicated with a digital clock and shall be in HH:MM 12-hour format (e.g., “12:30 992 
PM”). 993 

D. Test Environment 994 

The test environment shall be quiet and dedicated to ease of use testing. Examples of suitable 995 
spaces include a meeting room, vacant office, or similar work space. The following environmental 996 
parameters shall be maintained during ease of use testing: 997 

1. Ambient Temperature (heating season): 70 ± 2°F 998 
2. Ambient Temperature (cooling season): 78 ± 2°F 999 
3. Relative Humidity: 20 – 60% 1000 
4. Ambient Noise: ≤ 45 dB SPL 1001 

Users shall not be permitted to access product documentation external to the physical product, before 1002 
or during the test. User documentation that is included as part of the physical product or interface 1003 
(i.e., instructions/directions included on a flip down door, help menu) or instructions or help menus, 1004 
incorporated into alternate interfaces may be accessible to the user during testing. 1005 

Note: Feedback from a usability firm applying the first draft test method (see line 1183) included 
concerns that provision of a written user manual introduces unnecessary variability into the test results.  
The test administrators observed that some users immediately examined the manual, then began the first 
task, thus skewing their time to complete result.  In addition, if a user manual is included, then the 
usability of the manual itself will affect the test results.  Given these concerns, in addition to concerns that 
manuals are often lost, and that users should not need them, EPA has decided not to allow access to 
written user documentation during the test. 

E. Data Collection 1006 
Ambient temperature, relative humidity, and ambient noise shall be measured and recorded prior to 1007 
the start of each day of ease of use testing. 1008 
Ease of use test data shall be recorded for each of the test iterations for each task, as follows: 1009 

1. Test Date 1010 
2. Start Time 1011 
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3. Task success 1012 
• s = 0, task completed incorrectly or not completed (e.g., user chooses to abandon task 1013 

or give up), or  1014 
• s = 1, task completed correctly  1015 

4. Time to complete, if s = 1 1016 
The format and method for data collection and recording shall be determined by the test laboratory. 1017 
Excel-based electronic versions of the data collection sheets shall be available on the ENERGY 1018 
STAR website. 1019 

  1020 
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  1021 
 Appendix C 1022 
   1023 
 Test Method – Power Consumption –  1024 
 Climate Controls 1025 
  1026 

1) OVERVIEW 1027 
Power consumption of the Unit Under Test (UUT) shall be measured and compared to the applicable limit 1028 
specified herein. 1029 

2) APPLICABILITY 1030 
This ENERGY STAR Test Method is applicable to both Low-Voltage and Line-Voltage Climate Controls 1031 
intended to be powered by: 1032 

A. Low-Voltage Climate Controls: 24 V, 60 Hz 1033 
B. Line-Voltage Climate Controls: 115 – 125V single-pole / 200 – 250V 2-pole, 60 Hz 1034 

3) DEFINITIONS 1035 
Unless otherwise specified, all terms used in this document are consistent with the definitions contained 1036 
in the ENERGY STAR Eligibility Criteria for Residential Climate Controls. 1037 

4) APPLICABLE STANDARD 1038 
Test setup and instrumentation for all portions of this procedure shall be in accordance with the 1039 
requirements of IEC 62301, Ed. 2.0, 2011-01, “Measurement of Household Appliance Standby Power,” 1040 
Section 4, “General Conditions for Measurements,” unless otherwise noted in this document.  In the event 1041 
of conflicting requirements, the ENERGY STAR test method shall take precedence.  The UUT shall be 1042 
tested in a stand-alone configuration without any connection to controlled HVAC elements or other 1043 
devices.  Connection to the test voltage shall be in accordance with manufacturer provided installation 1044 
instructions. 1045 

5. TEST CONDUCT 1046 
A. Supply voltage and frequency 1047 

1. Low-Voltage UUT: 24V ± 1%, 60 Hz ± 1% 1048 
2. Line-Voltage UUT:  1049 

a. single-pole: 115V ± 1%, 60 Hz ± 1% 1050 
b. 2-pole: 230 V ± 1%, 60 Hz ± 1% 1051 

B. UUT Configuration – The UUT shall be tested in its “as-shipped” configuration. For products that 1052 
offer a choice of user-configurable options, all options shall be set to their default conditions. 1053 

C. Batteries – If batteries are used, they shall be fully charged before the start of testing.  Products 1054 
powered solely by batteries are outside the scope of this test method. 1055 
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6. UUT INITIALIZATION PRIOR TO PERFORMING TEST  1057 
A. Supply power to the UUT in accordance with the product installation instructions.  No other 1058 

electrical connections shall be made with the exception of wired connections, if required to enable 1059 
communications in accordance with section 7C. 1060 

B. If the UUT is a Communicating Climate Control, configure it to enable data communications 1061 
between the UUT and a connected device external to the HVAC system. 1062 

7. TEST PROCEDURE 1063 
A. Measurement Procedure – power consumption shall be measured using the sampling method, 1064 

section 5.3.2 of IEC 62301, Edition 2.0 2011-01.  The total measurement period shall be at least 1065 
3 test periods of 5 minutes each.  If, a longer measurement period is required in order to satisfy 1066 
stability criteria as outlined in section 5.3.2 of IEC 62301, the total measurement period shall 1067 
extended in 15 minute increments (i.e. 30m, 45m, 60m…). 1068 

B. Communicating Climate Controls – Ensure that data communication between the UUT and a 1069 
connected device external to the HVAC system occurs at least 1x during each 5-minute test 1070 
period.  1071 

C. Away Mode – Configure the UUT with Away mode disabled.  Approximately halfway through each 1072 
five minute test period, change Away mode setting.  That is, at approximately 2 ½ minutes, 1073 
enable Away mode; then at approximately 7½ minutes, disable Away mode, and so on for the 1074 
duration of the test. 1075 

D. Measure and record average energy consumption for each five minute test period. 1076 
 1077 
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