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domestic water heating. The CCPF
reflects the system’s performance during
the portion of the year that the outdoor
air temperature is above 65 °F and the
system will be providing space cooling
and/or water heating. CHPF deals with
the other portion of the year when the
outdoor air temperature is below 65 °F
and the system will be providing space
heating and/or water heating. Both
combined performance factors shall be
calculated by means of a bin analysis as
used for calculating the Heating
Seasonal Performance Factor as
described in 10 CFR Part 430, Subpart
B, Appendix M, ¶ 5.2. The only changes
to the actual referenced bin analysis are
to extend it to account for the water
heating functions, and to have it reflect
calendar hours in addition to cooling
and heating load hours, so that the
water heating load can be fully
accounted for.

The Seasonal Energy Efficiency Ratio
(SEER) shall also be calculated by
means of the bin analysis used for the
Heating Seasonal Performance Factor,
the CCPF and the CHPF. This is a slight
departure from the referenced
procedures method for calculating a
SEER for units with single-speed

compressors, but yields a nearly
identical result and provides a directly
comparable base for use in determining
energy savings associated with water
heating.

The Heating Seasonal Performance
Factor (HSPF) shall also be calculated in
the manner referenced above, with the
exception that it is based on seasonal
hours as opposed to fractional hours.

The Combined Cooling Performance
Factor (CCPF) shall be calculated using
the same general approach as presented
in the Department/ARI/ASHRAE
standards for non-water-heating
equipment. The procedure relates the
space cooling and water heating loads
and the performance of the heat pump
to outdoor air temperature. The output
of the heat pump is balanced against the
building and water heating load at each
outdoor temperature bin above 65 °F to
determine: (a) The fractional heat pump
operating time spent in each
temperature bin performing space
cooling only; (b) the fractional heat
pump operating time spent in each
temperature bin performing combined
space cooling and water heating; (c) the
fractional heat pump operating time
spent in each temperature bin

performing dedicated water heating; and
(d) the heat pump energy consumption
rate for each mode of operation for each
temperature bin.

The energy input to the domestic
water is assumed to be distributed by
temperature bin in proportion to the
total hours of occurrence per bin. The
performance of the heat pump by bin,
and by mode of operation, is based on
interpolation of test data taken at
representative operating conditions. The
total energy consumption of the heat
pump will be increased as a result of the
domestic water heating load. There will,
however, be a net energy savings, which
is expressed in terms of a Combined
Cooling Performance Factor for space
cooling and water heating, designated
CCPF. CCPF is the sum of the total
space cooling load and the total
domestic water heating load during the
cooling season, divided by the sum of
the total energy consumption used for
space cooling and water heating over
the same period, expressed in Btu/Wh.

The Combined Cooling Performance
Factor for space cooling and water
heating shall be calculated similarly to
the SEER:
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The terms Q(Tj) and E(Tj) are the
system energy outputs and inputs
respectively for the jth outdoor

temperature bin as defined in the cited
Department regulations, and are
composed of the various building and

water heating loads and system energy
inputs as follows:
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Where BL(Tj) is the building space cooling load at the jth outdoor bin temperature. Q̇hw(Tj) is the water heating load
in Btu/hr at the jth outdoor bin temperature and is calculated from the hot water drawn from the water heater tank.
It does not include the tank standby losses. The term ndwcj is the number of extra hours for dedicated water heating
with the outdoor temperature above 65 °F, distributed among the first three outdoor temperature bins inversely proportional
to the building load. In equation form:
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where Ndwc is the number of extra hours for dedicated water heating with the outdoor temperature above 65 °F. E(Tj)
is the total system energy input for the jth outdoor bin temperature, and is made up of the individual energy inputs
for the applicable operating modes as follows:
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where:


