This final document represents the definitive view of the agency on the questions addressed and may
be relied upon by the regulated industry and members of the public.

This and other guidance documents are accessible on the U.S. Department of Energy, Energy Efficiency
& Renewable Energy web site at: http://www]l.eere.energy.gov/guidance/default.aspx?pid=2&spid=1

Guidance Type: Test Procedures
Category: Consumer Products
Product: Consumer Water Heaters
Guidance Version: FINAL

Issued: April 27, 2016

Q: How should the water supply line be set up when testing a consumer storage-type water heater?

A: The current test procedure for consumer water heaters is specified at 10 CFR 430.23(e) and 10 CFR
Part 430, Subpart B, Appendix E. This test procedure was updated in July 2015 and specifies testing
conditions and a method of test for determining the first-hour rating and uniform energy factor (UEF) of
consumer storage-type water heaters (“UEF test procedure”). DOE’s previous test method, which
specified a test method for determining the first-hour rating and the energy factor (EF) of consumer
storage-type water heaters, can be found in the 2014 version of the CFR at 10 CFR Part 430, Subpart B,
Appendix E (“EF test procedure”). This guidance applies to testing conducted under both test methods.
All section numbers refer to the respective version of Part 430, Subpart B, Appendix E.

Section 2.3 of Appendix E of both the UEF and EF test procedures requires that the temperature of the
water being supplied to the water heater be maintained at 58 °F + 2 °F (14.4 °C £ 1.1 °C) throughout the
test. Section 4.2 of Appendix E of both test procedures instructs the entity conducting testing to connect
the water heater to a water supply capable of delivering water at conditions as specified in section 2.3
(i.e., at 58 °F + 2 °F). Section 6.4.6 of the UEF test procedure and section 4.3 of the EF test procedure
include seven figures showing the piping configurations for different types of water heaters, and section
4.3 of both test procedures requires the inlet and outlet piping connections to be configured in a
manner consistent with the applicable figure. Among other requirements, each figure specifies the
location of the inlet temperature sensor and requires that the test setup include a pressure gauge,
expansion tank, check valve, and water supply installed in a location upstream of the inlet temperature
sensor (although the exact locations are not specified and are left to the discretion of the entity doing
testing).

During a test, the first measurement of the inlet water temperature occurs at 15 seconds after draw
initiation for the first-hour rating test (as stated in section 5.3.3.3 in the UEF test procedure and 5.1.4.3
in the EF test procedure), at 5 seconds after draw initiation for the simulated-use test in the UEF test
procedure (as stated in section 5.4.2), and at 15 seconds after draw initiation for the simulated-use test
in the EF test procedure (as stated in section 5.1.5). At the time of the first reading, the inlet water
temperature should be at 58 °F + 2 °F, as required by section 2.3 of both the UEF and EF test procedures.
During normal operation of a consumer storage-type water heater, it is possible that water heated by
the water heater can expand into the supply water line and expansion tank due to the thermal
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expansion of the water within the tank as it is heated. If there is heated water in the supply line and a
draw is initiated, then the water temperature at the inlet temperature sensor could be higher than 58 °F
1 2 °F at the time of the first specified measurement. As a result, in order to achieve the required inlet
temperature the entity conducting testing may need to alter slightly the test setup shown in the figures
in section 6.4.6 (UEF test procedure) or 4.3 (EF test procedure) to sufficiently reduce the temperature of
the water in the supply line so that the test condition of 58 °F + 2 °F is met. The inlet test condition of 58
°F £ 2 °F must be met in order for the test to be valid; any heated water (greater than 58 °F £ 2 °F) that
may have expanded into the water supply line and/or expansion tank may not be used.

This guidance document clarifies that the test setup specified in the applicable figure in section 6.4.6
(UEF test procedure) or section 4.3 (EF test procedure) does not need to be matched exactly, but rather
as stated in section 4.3 of both test procedures, the setup should be configured in a manner “consistent
with” the applicable figure. The requirements in section 4.3 and the figures in section 6.4.6 (UEF test
procedure) and section 4.3 (EF test procedure) are sufficiently flexible to allow the test facility discretion
to adjust various elements of the test setup, such as the location of components for which a location is
not specified (e.g., expansion tank), or by adding components not shown in the figures, as needed to
ensure that the supply water conditions contained in section 2.3 and 4.2 are met during the test.



