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determine that they do not apply to a par-
ticular model. Depending upon a manufac-
turer’s approach for conducting field testing, 
additional data may be required. Manufac-
turers are encouraged to communicate with 
the Department prior to the commencement 
of field tests which may be used to support a 
petition for waiver. Section 6.3 provides an 
example of field testing for a clothes washer 
with an adaptive water fill control system. 
Other features, such as the use of various 
spin speed selections, could be the subject of 
field tests. 

6.2 Nonconventional Wash System Energy 
Consumption Test. The field test may consist 
of a minimum of 10 of the nonconventional 
clothes washers (‘‘test clothes washers’’) and 
10 clothes washers already being distributed 
in commerce (‘‘base clothes washers’’). The 
tests should include a minimum of 50 energy 
test cycles per clothes washer. The test 
clothes washers and base clothes washers 
should be identical in construction except 
for the controls or systems being tested. 
Equal numbers of both the test clothes wash-
er and the base clothes washer should be 
tested simultaneously in comparable set-
tings to minimize seasonal or consumer 
laundering conditions or variations. The 
clothes washers should be monitored in such 
a way as to accurately record the average 
total energy and water consumption per 
cycle, including water heating energy when 
electrically heated water is used, and the en-
ergy required to remove the remaining mois-
ture of the test load. The field test results 
should be used to determine the best method 
to correlate the rating of the test clothes 
washer to the rating of the base clothes 
washer. 

6.3 Adaptive water fill control system field 
test. Section 3.2.3.1 defines the test method 
for measuring energy consumption for 
clothes washers which incorporate control 
systems having both adaptive and alternate 
cycle selections. Energy consumption cal-
culated by the method defined in section 
3.2.3.1 assumes the adaptive cycle will be 
used 50 percent of the time. This section can 
be used to develop field test data in support 
of a petition for waiver when it is believed 
that the adaptive cycle will be used more 
than 50 percent of the time. The field test 
sample size should be a minimum of 10 test 
clothes washers. The test clothes washers 
should be totally representative of the de-
sign, construction, and control system that 
will be placed in commerce. The duration of 
field testing in the user’s house should be a 
minimum of 50 energy test cycles, for each 
unit. No special instructions as to cycle se-
lection or product usage should be given to 
the field test participants, other than inclu-
sion of the product literature pack which 
would be shipped with all units, and instruc-
tions regarding filling out data collection 
forms, use of data collection equipment, or 

basic procedural methods. Prior to the test 
clothes washers being installed in the field 
test locations, baseline data should be devel-
oped for all field test units by conducting 
laboratory tests as defined by section 1 
through section 5 of these test procedures to 
determine the energy consumption, water 
consumption, and remaining moisture con-
tent values. The following data should be 
measured and recorded for each wash load 
during the test period: wash cycle selected, 
the mode of the clothes washer (adaptive or 
manual), clothes load dry weight (measured 
after the clothes washer and clothes dryer 
cycles are completed) in pounds, and type of 
articles in the clothes load (e.g., cottons, lin-
ens, permanent press). The wash loads used 
in calculating the in-home percentage split 
between adaptive and manual cycle usage 
should be only those wash loads which con-
form to the definition of the energy test 
cycle. 

Calculate: 

T=The total number of energy test cycles 
run during the field test 
Ta = The total number of adaptive control 
energy test cycles 
Tm = The total number of manual control en-
ergy test cycles 

The percentage weighting factors: 

Pa = (Ta/T)×100 (the percentage weighting for 
adaptive control selection) 
Pm = (Tm/T)×100 (the percentage weighting for 
manual control selection) 

Energy consumption (HET, MET, and DE) 
and water consumption (QT), values cal-
culated in section 4 for the manual and 
adaptive modes, should be combined using Pa 
and Pm as the weighting factors. 

[62 FR 45508, Aug. 27, 1997; 63 FR 16669, Apr. 
6, 1998, as amended at 66 FR 3330, Jan. 12, 
2001; 68 FR 62204, Oct. 31, 2003; 69 FR 18803, 
Apr. 9, 2004; 77 FR 13937, Mar. 7, 2012; 77 FR 
20292, Apr. 4, 2012] 

APPENDIX J2 TO SUBPART B OF PART 
430—UNIFORM TEST METHOD FOR 
MEASURING THE ENERGY CONSUMP-
TION OF AUTOMATIC AND SEMI-AUTO-
MATIC CLOTHES WASHERS 

Manufacturers may use Appendix J1 to cer-
tify compliance with existing DOE energy 
conservation standards until the compliance 
date of any amended standards that address 
standby and off mode power consumption for 
residential clothes washers. After this date, 
all residential clothes washers shall be test-
ed using the provisions of Appendix J2. 

1. DEFINITIONS AND SYMBOLS 

1.1 Active mode means a mode in which the 
clothes washer is connected to a mains 
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power source, has been activated, and is per-
forming one or more of the main functions of 
washing, soaking, tumbling, agitating, rins-
ing, and/or removing water from the cloth-
ing, or is involved in functions necessary for 
these main functions, such as admitting 
water into the washer or pumping water out 
of the washer. Active mode also includes 
delay start and cycle finished modes. 

1.2 Active washing mode means a mode in 
which the clothes washer is performing any 
of the operations included in a complete 
cycle intended for washing a clothing load, 
including the main functions of washing, 
soaking, tumbling, agitating, rinsing, and/or 
removing water from the clothing. 

1.3 Adaptive control system means a clothes 
washer control system, other than an adapt-
ive water fill control system, which is capa-
ble of automatically adjusting washer oper-
ation or washing conditions based on charac-
teristics of the clothes load placed in the 
clothes container, without allowing or re-
quiring consumer intervention or actions. 
The automatic adjustments may, for exam-
ple, include automatic selection, modifica-
tion, or control of any of the following: Wash 
water temperature, agitation or tumble 
cycle time, number of rinse cycles, and spin 
speed. The characteristics of the clothes 
load, which could trigger such adjustments, 
could, for example, consist of or be indicated 
by the presence of either soil, soap, suds, or 
any other additive laundering substitute or 
complementary product. 

NOTE: Appendix J2 does not provide a 
means for determining the energy consump-
tion of a clothes washer with an adaptive 
control system. A waiver must be obtained 
pursuant to 10 CFR 430.27 to establish an ac-
ceptable test procedure for each such clothes 
washer. 

1.4 Adaptive water fill control system means a 
clothes washer water fill control system 
which is capable of automatically adjusting 
the water fill level based on the size or 
weight of the clothes load placed in the 
clothes container, without allowing or re-
quiring consumer intervention or actions. 

1.5 Bone-dry means a condition of a load of 
test cloth which has been dried in a dryer at 
maximum temperature for a minimum of 10 
minutes, removed and weighed before cool 
down, and then dried again for 10 minute pe-
riods until the final weight change of the 
load is 1 percent or less. 

1.6 Clothes container means the compart-
ment within the clothes washer that holds 
the clothes during the operation of the ma-
chine. 

1.7 Cold rinse means the coldest rinse tem-
perature available on the machine. 

1.8 Combined low-power mode means the ag-
gregate of available modes other than active 
washing mode, including inactive mode, off 

mode, delay start mode, and cycle finished 
mode. 

1.9 Compact means a clothes washer which 
has a clothes container capacity of less than 
1.6 ft3 (45 L). 

1.10 Cycle finished mode means an active 
mode which provides continuous status dis-
play, intermittent tumbling, or air circula-
tion following operation in active washing 
mode. 

1.11 Deep rinse cycle means a rinse cycle in 
which the clothes container is filled with 
water to a selected level and the clothes load 
is rinsed by agitating it or tumbling it 
through the water. 

1.12 Delay start mode means an active mode 
in which activation of active washing mode 
is facilitated by a timer. 

1.13 Energy test cycle for a basic model 
means: 

(A) The cycle selection recommended by 
the manufacturer for washing cotton or 
linen clothes, and includes all wash/rinse 
temperature selections for each of the tem-
perature use factors (TUFs) offered in that 
cycle, and 

(B) If the cycle selection described in Part 
(A) does not include all wash/rinse tempera-
ture selections for each of the TUFs avail-
able on the clothes washer, the energy test 
cycle shall include, in addition to Part (A), 
the alternate cycle selection(s) offering 
these remaining wash/rinse temperature se-
lection(s), tested only at the wash/rinse tem-
perature selection(s) for each TUF not avail-
able on the cycle selection described in Part 
(A). 

Where multiple alternate cycle selections 
offer a wash/rinse temperature selection for 
which a TUF has been developed, and that is 
not available on the cycle selection rec-
ommended by the manufacturer for washing 
cotton or linen clothes described in Part (A), 
the alternate cycle selection certified by the 
manufacturer to have the highest energy 
consumption for that TUF, as measured ac-
cording to section 2.13, shall be included in 
the energy test cycle, so that each TUF that 
is available on the clothes washer has been 
tested once. 

(C) All cycle selections included under 
Part (A) and all cycle selections included 
under Part (B) shall be tested using each ap-
propriate load size as defined in section 2.8 
and Table 5.1 of this appendix. 

(D) For any cycle selection tested under 
(A) or (B), the manufacturer default settings 
shall be used, except for the temperature se-
lection, if necessary. This includes wash con-
ditions such as agitation/tumble operation, 
soil level, spin speed(s), wash times, rinse 
times, and all other wash parameters or op-
tional features applicable to that cycle, in-
cluding water heating time for water heating 
clothes washers. 
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(E) Each wash cycle included as part of the 
energy test cycle shall include the entire ac-
tive washing mode and exclude any delay 
start or cycle finished modes. 

(F) The energy test cycle shall not include 
any cycle, if available, that is dedicated for 
cleaning, deodorizing, or sanitizing the 
clothes washer, and is separate from clothes 
washing cycles. 

1.14 IEC 62301 means the test standard pub-
lished by the International Electrotechnical 
Commission, entitled ‘‘Household electrical 
appliances–Measurement of standby power,’’ 
Publication 62301, Edition 2.0 2011–01 (incor-
porated by reference; see § 430.3). 

1.15 Inactive mode means a standby mode 
that facilitates the activation of active mode 
by remote switch (including remote control), 
internal sensor, or timer, or that provides 
continuous status display. 

1.16 Integrated modified energy factor means 
the quotient of the cubic foot (or liter) ca-
pacity of the clothes container divided by 
the total clothes washer energy consumption 
per cycle, with such energy consumption ex-
pressed as the sum of: 

(a) The machine electrical energy con-
sumption; 

(b) The hot water energy consumption; 
(c) The energy required for removal of the 

remaining moisture in the wash load; and 
(d) The combined low-power mode energy 

consumption. 
1.17 Integrated water factor means the 

quotient of the total weighted per-cycle 
water consumption for all wash cycles in gal-
lons divided by the cubic foot (or liter) ca-
pacity of the clothes washer. 

1.18 Load usage factor means the percentage 
of the total number of wash loads that a user 
would wash a particular size (weight) load. 

1.19 Lot means a quantity of cloth that has 
been manufactured with the same batches of 
cotton and polyester during one continuous 
process. 

1.20 Manual control system means a clothes 
washer control system which requires that 
the consumer make the choices that deter-
mine washer operation or washing condi-
tions, such as, for example, wash/rinse tem-
perature selections and wash time, before 
starting the cycle. 

1.21 Manual water fill control system means a 
clothes washer water fill control system 
which requires the consumer to determine or 
select the water fill level. 

1.22 Modified energy factor means the 
quotient of the cubic foot (or liter) capacity 
of the clothes container divided by the total 
clothes washer energy consumption per 
cycle, with such energy consumption ex-
pressed as the sum of the machine electrical 
energy consumption, the hot water energy 
consumption, and the energy required for re-
moval of the remaining moisture in the wash 
load. 

1.23 Non-water-heating clothes washer means 
a clothes washer which does not have an in-
ternal water heating device to generate hot 
water. 

1.24 Off mode means a mode in which the 
clothes washer is connected to a mains 
power source and is not providing any active 
or standby mode function, and where the 
mode may persist for an indefinite time. An 
indicator that only shows the user that the 
product is in the off position is included 
within the classification of an off mode. 

1.25 Roll means a subset of a lot. 
1.26 Spray rinse cycle means a rinse cycle in 

which water is sprayed onto the clothes for a 
period of time without maintaining any spe-
cific water level in the clothes container. 

1.27 Standard means a clothes washer which 
has a clothes container capacity of 1.6 ft3 (45 
L) or greater. 

1.28 Standby mode means any mode in 
which the clothes washer is connected to a 
mains power source and offers one or more of 
the following user oriented or protective 
functions that may persist for an indefinite 
time: 

(a) To facilitate the activation of other 
modes (including activation or deactivation 
of active mode) by remote switch (including 
remote control), internal sensor, or timer; 

(b) Continuous functions, including infor-
mation or status displays (including clocks) 
or sensor-based functions. 
A timer is a continuous clock function 
(which may or may not be associated with a 
display) that provides regular scheduled 
tasks (e.g., switching) and that operates on a 
continuous basis. 

1.29 Symbol usage. The following identity 
relationships are provided to help clarify the 
symbology used throughout this procedure. 
C—Capacity 
C (with subscripts)—Cold Water Consump-

tion 
D—Energy Consumption for Removal of 

Moisture from Test Load 
E—Electrical Energy Consumption 
F—Load Usage Factor 
H—Hot Water Consumption 
HE—Hot Water Energy Consumption 
ME—Machine Electrical Energy Consump-

tion 
P—Power 
Q—Water Consumption 
RMC—Remaining Moisture Content 
S—Annual Hours 
TUF—Temperature Use Factor 
V—Temperature-Weighted Hot Water Con-

sumption 
W—Mass of Water 
WC—Weight of Test Load After Extraction 
WI—Initial Weight of Dry Test Load 

Subscripts: 
a or avg—Average Test Load 
B—Part B of the Energy Test Cycle 
c—Cold Wash (minimum wash temp.) 
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corr—Corrected (RMC values) 
h—Hot Wash (maximum wash temp. ≤135 °F 

(57.2 °C)) 
ia—Inactive Mode 
LP—Combined Low-Power Mode 
m—Extra Hot Wash (maximum wash temp. 

>135 °F (57.2 °C)) 
n—Minimum Test Load 
o—Off Mode 
oi—Combined Off and Inactive Modes 
T—Total 
w—Warm Wash 
ww—Warm Wash/Warm Rinse 
x—Maximum Test Load 

The following examples are provided to 
show how the above symbols can be used to 
define variables: 
EmX = ‘‘Electrical Energy Consumption’’ for 

an ‘‘Extra Hot Wash’’ and ‘‘Maximum 
Test Load’’ 

HEmin = ‘‘Hot Water Energy Consumption’’ 
for the ‘‘Minimum Test Load’’ 

Pia = ‘‘Power’’ in ‘‘Inactive Mode’’ 
Qhmin = ‘‘Water Consumption’’ for a ‘‘Hot 

Wash’’ and ‘‘Minimum Test Load’’ 
TUFm = ‘‘Temperature Use Factor’’ for an 

‘‘Extra Hot Wash’’ 
1.30 Temperature use factor means, for a par-

ticular wash/rinse temperature setting, the 
percentage of the total number of wash loads 
that an average user would wash with that 
setting. 

1.31 Thermostatically controlled water valves 
means clothes washer controls that have the 
ability to sense and adjust the hot and cold 
supply water. 

1.32 Uniformly distributed warm wash tem-
perature selection(s) means (A) multiple warm 
wash selections for which the warm wash 
water temperatures have a linear relation-
ship with all discrete warm wash selections 
when the water temperatures are plotted 
against equally spaced consecutive warm 
wash selections between the hottest warm 
wash and the coldest warm wash. If the 
warm wash has infinite selections, the warm 
wash water temperature has a linear rela-
tionship with the distance on the selection 
device (e.g. dial angle or slide movement) be-
tween the hottest warm wash and the coldest 
warm wash. The criteria for a linear rela-
tionship as specified above is that the dif-
ference between the actual water tempera-
ture at any warm wash selection and the 
point where that temperature is depicted on 
the temperature/selection line formed by 
connecting the warmest and the coldest 
warm selections is less than ±5 percent. In 
all cases, the mean water temperature of the 
warmest and the coldest warm selections 
must coincide with the mean of the ‘‘hot 
wash’’ (maximum wash temperature ≤135 °F 
(57.2 °C)) and ‘‘cold wash’’ (minimum wash 
temperature) water temperatures within ±3.8 
°F (±2.1 °C); or (B) on a clothes washer with 
only one warm wash temperature selection, 

a warm wash temperature selection with a 
water temperature that coincides with the 
mean of the ‘‘hot wash’’ (maximum wash 
temperature ≤135 °F (57.2 °C)) and ‘‘cold 
wash’’ (minimum wash temperature) water 
temperatures within ±3.8 °F (±2.1 °C). 

1.33 Warm rinse means the hottest rinse 
temperature available on the machine. 

1.34 Warm wash means all wash tempera-
ture selections that are below the maximum 
wash temperature ≤135 °F (57.2 °C) and above 
the minimum wash temperature. 

1.35 Water factor means the quotient of the 
total weighted per-cycle water consumption 
for cold wash divided by the cubic foot (or 
liter) capacity of the clothes washer. 

1.36 Water-heating clothes washer means a 
clothes washer where some or all of the hot 
water for clothes washing is generated by a 
water heating device internal to the clothes 
washer. 

2. TESTING CONDITIONS 

2.1 Installation. Install the clothes washer 
in accordance with manufacturer’s instruc-
tions. For combined low-power mode testing, 
the product shall be installed in accordance 
with Section 5, Paragraph 5.2 of IEC 62301 
(incorporated by reference; see § 430.3), dis-
regarding the provisions regarding batteries 
and the determination, classification, and 
testing of relevant modes. 

2.2 Electrical energy supply. 
2.2.1 Supply voltage and frequency. Maintain 

the electrical supply at the clothes washer 
terminal block within 2 percent of 120, 120/ 
240, or 120/208Y volts as applicable to the par-
ticular terminal block wiring system and 
within 2 percent of the nameplate frequency 
as specified by the manufacturer. If the 
clothes washer has a dual voltage conversion 
capability, conduct test at the highest volt-
age specified by the manufacturer. 

2.2.2 Supply voltage waveform. For the com-
bined low-power mode testing, maintain the 
electrical supply voltage waveform indicated 
in Section 4, Paragraph 4.3.2 of IEC 62301. If 
the power measuring instrument used for 
testing is unable to measure and record the 
total harmonic content during the test 
measurement period, it is acceptable to 
measure and record the total harmonic con-
tent immediately before and after the test 
measurement period. 

2.3 Supply Water. 
2.3.1 Clothes washers in which electrical en-

ergy consumption or water energy consumption 
are affected by the inlet water temperature. (For 
example, water heating clothes washers or 
clothes washers with thermostatically controlled 
water valves.). The temperature of the hot 
water supply at the water inlets shall not ex-
ceed 135 °F (57.2 °C) and the cold water supply 
at the water inlets shall not exceed 60 °F 
(15.6 °C). A water meter shall be installed in 
both the hot and cold water lines to measure 
water consumption. 
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2.3.2 Clothes washers in which electrical en-
ergy consumption and water energy consump-
tion are not affected by the inlet water tempera-
ture. The temperature of the hot water sup-
ply shall be maintained at 135 °F ±5 °F (57.2 
°C ±2.8 °C) and the cold water supply shall be 
maintained at 60 °F ±5 °F (15.6 °C ±2.8 °C). A 
water meter shall be installed in both the 
hot and cold water lines to measure water 
consumption. 

2.4 Water pressure. The static water pres-
sure at the hot and cold water inlet connec-
tion of the clothes washer shall be main-
tained at 35 pounds per square inch gauge 
(psig) ±2.5 psig (241.3 kPa ±17.2 kPa) when the 
water is flowing. The static water pressure 
for a single water inlet connection shall be 
maintained at 35 psig ±2.5 psig (241.3 kPa 
±17.2 kPa) when the water is flowing. A water 
pressure gauge shall be installed in both the 
hot and cold water lines to measure water 
pressure. 

2.5 Instrumentation. Perform all test meas-
urements using the following instruments, 
as appropriate: 

2.5.1 Weighing scales. 
2.5.1.1 Weighing scale for test cloth. The scale 

shall have a resolution of no larger than 0.2 
oz (5.7 g) and a maximum error no greater 
than 0.3 percent of the measured value. 

2.5.1.2 Weighing scale for clothes container 
capacity measurement. The scale should have 
a resolution no larger than 0.50 lbs (0.23 kg) 
and a maximum error no greater than 0.5 
percent of the measured value. 

2.5.2 Watt-hour meter. The watt-hour meter 
shall have a resolution no larger than 1 Wh 
(3.6 kJ) and a maximum error no greater 
than 2 percent of the measured value for any 
demand greater than 50 Wh (180.0 kJ). 

2.5.3 Watt meter. The watt meter used to 
measure combined low-power mode power 
consumption shall comply with the require-
ments specified in Section 4, Paragraph 4.4 of 
IEC 62301. If the power measuring instrument 
used for testing is unable to measure and 
record the crest factor, power factor, or max-
imum current ratio during the test measure-
ment period, it is acceptable to measure and 
record the crest factor, power factor, and 
maximum current ratio immediately before 
and after the test measurement period. 

2.5.4 Temperature measuring device. The de-
vice shall have an error no greater than ±1 °F 
(±0.6 °C) over the range being measured. 

2.5.5 Water meter. The water meter shall 
have a resolution no larger than 0.1 gallons 
(0.4 liters) and a maximum error no greater 
than 2 percent for the water flow rates being 
measured. 

2.5.6 Water pressure gauge. The water pres-
sure gauge shall have a resolution of 1 pound 
per square inch gauge (psig) (6.9 kPa) and 
shall have an error no greater than 5 percent 
of any measured value. 

2.6 Test cloths. 

2.6.1 Energy Test Cloth. The energy test 
cloth shall be made from energy test cloth 
material, as specified in section 2.6.4 of this 
Appendix, that is 24 ±1⁄2 inches by 36 ±1⁄2 
inches (61.0 ±1.3 cm by 91.4 ±1.3 cm) and has 
been hemmed to 22 ±1⁄2 inches by 34 ±1⁄2 inches 
(55.9 ±1.3 cm by 86.4 ±1.3 cm) before washing. 
The energy test cloth shall be clean and 
shall not be used for more than 60 test runs 
(after preconditioning as specified in 2.6.3 of 
this appendix). All energy test cloth must be 
permanently marked identifying the lot 
number of the material. Mixed lots of mate-
rial shall not be used for testing a clothes 
washer. 

2.6.2 Energy Stuffer Cloth. The energy stuff-
er cloth shall be made from energy test cloth 
material, as specified in section 2.6.4 of this 
Appendix, and shall consist of pieces of ma-
terial that are 12 ±1⁄4 inches by 12 ±1⁄4 inches 
(30.5 ±0.6 cm by 30.5 ±0.6 cm) and have been 
hemmed to 10 ±1⁄4 inches by 10 ±1⁄4 inches (25.4 
±0.6 cm by 25.4 ±0.6 cm) before washing. The 
energy stuffer cloth shall be clean and shall 
not be used for more than 60 test runs (after 
preconditioning as specified in section 2.6.3 
of this Appendix). All energy stuffer cloth 
must be permanently marked identifying the 
lot number of the material. Mixed lots of 
material shall not be used for testing a 
clothes washer. 

2.6.3 Preconditioning of Test Cloths. The new 
test cloths, including energy test cloths and 
energy stuffer cloths, shall be pre-condi-
tioned in a clothes washer in the following 
manner: 

2.6.3.1 Perform 5 complete normal wash- 
rinse-spin cycles, the first two with AHAM 
Standard detergent Formula 3 and the last 
three without detergent. Place the test cloth 
in a clothes washer set at the maximum 
water level. Wash the load for ten minutes 
with a minimum fill of 20 gallons of soft 
water (17 ppm hardness or less) using 27.0 
grams + 4.0 grams per pound of cloth load of 
AHAM Standard detergent Formula 3. The 
wash temperature is to be controlled to 135 
°F ±5 °F (57.2 °C ±2.8 °C) and the rinse tem-
perature is to be controlled to 60 °F ±5 °F 
(15.6 °C ±2.8 °C). Repeat the cycle with deter-
gent and then repeat the cycle three addi-
tional times without detergent, bone drying 
the load between cycles (total of five wash 
and rinse cycles). 

2.6.4 Energy test cloth material. The energy 
test cloths and energy stuffer cloths shall be 
made from fabric meeting the following spec-
ifications. The material should come from a 
roll of material with a width of approxi-
mately 63 inches and approximately 500 
yards per roll. However, other sizes may be 
used if they fall within the specifications. 

2.6.4.1 Nominal fabric type. Pure finished 
bleached cloth made with a momie or gran-
ite weave, which is nominally 50 percent cot-
ton and 50 percent polyester. 
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2.6.4.2 The fabric weight specification shall 
be 5.60 ±0.25 ounces per square yard (190.0 ±8.4 
g/m2). 

2.6.4.3 The thread count shall be 65 × 57 per 
inch (warp × fill), ±2 percent. 

2.6.4.4 The warp yarn and filling yarn shall 
each have fiber content of 50 percent ±4 per-
cent cotton, with the balance being poly-
ester, and be open end spun, 15/1 ±5 percent 
cotton count blended yarn. 

2.6.4.5 Water repellent finishes, such as 
fluoropolymer stain resistant finishes shall 
not be applied to the test cloth. The absence 
of such finishes shall be verified by: 

2.6.4.5.1 AATCC Test Method 118–2007, (in-
corporated by reference; see § 430.3), for each 
new lot of test cloth (when purchased from 
the mill) to confirm the absence of 
Scotchguard TM or other water repellent fin-
ish (required scores of ‘‘D’’ across the board). 

2.6.4.5.2 AATCC Test Method 79–2010, (in-
corporated by reference; see § 430.3), for each 
new lot of test cloth (when purchased from 
the mill) to confirm the absence of 
ScotchguardTM or other water repellent fin-
ish (time to absorb one drop should be on the 
order of 1 second). 

2.6.4.6 The moisture absorption and reten-
tion shall be evaluated for each new lot of 

test cloth by the Standard Extractor Re-
maining Moisture Content (RMC) Test speci-
fied in section 2.6.5 of this Appendix. 

2.6.4.6.1 Repeat the Standard Extractor 
RMC Test in section 2.6.5 of this Appendix 
three times. 

2.6.4.6.2 An RMC correction curve shall be 
calculated as specified in section 2.6.6 of this 
Appendix. 

2.6.4.7 The maximum shrinkage after pre-
conditioning shall not be more than 5 per-
cent of the length and width. Measure per 
AATCC Test Method 135–2010, (incorporated 
by reference; see § 430.3). 

2.6.5 Standard Extractor RMC Test Procedure. 
The following procedure is used to evaluate 
the moisture absorption and retention char-
acteristics of a lot of test cloth by measuring 
the RMC in a standard extractor at a speci-
fied set of conditions. Table 2.6.5 of this Ap-
pendix is the matrix of test conditions. In 
the table, ‘‘g Force’’ represents units of 
gravitational acceleration. When this matrix 
is repeated 3 times, a total of 60 extractor 
RMC test runs are required. For the purpose 
of the extractor RMC test, the test cloths 
may be used for up to 60 test runs (after pre-
conditioning as specified in section 2.6.3 of 
this Appendix). 

TABLE 2.6.5—MATRIX OF EXTRACTOR RMC TEST CONDITIONS 

‘‘g Force’’ 
Warm soak Cold soak 

15 min. spin 4 min. spin 15 min. spin 4 min. spin 

100 
200 
350 
500 
650 

2.6.5.1 The standard extractor RMC tests 
shall be run in a North Star Engineered 
Products Inc. (formerly Bock) Model 215 ex-
tractor (having a basket diameter of 20 
inches, height of 11.5 inches, and volume of 
2.09 ft3), with a variable speed drive (North 
Star Engineered Products, P.O. Box 5127, To-
ledo, OH 43611) or an equivalent extractor 
with same basket design (i.e. diameter, 
height, volume, and hole configuration) and 
variable speed drive. Table 2.6.5.1 shows the 
extractor spin speed, in revolutions per 
minute (RPM), that shall be used to attain 
each required g-force level. 

TABLE 2.6.5.1—EXTRACTOR SPIN SPEEDS FOR 
EACH TEST CONDITION 

‘‘g Force’’ RPM 

100 ..................................................................... 594 ±1 
200 ..................................................................... 840 ±1 
350 ..................................................................... 1111 ±1 
500 ..................................................................... 1328 ±1 
650 ..................................................................... 1514 ±1 

2.6.5.2 Test Load. Test loads shall be com-
prised of randomly selected cloth at the be-
ginning, middle and end of a lot. Test cloths 
shall be preconditioned in accordance with 
section 2.6.3 of this Appendix. The load size 
shall be 8.4 lbs. It is acceptable to use two 
test loads for standard extractor RMC tests, 
with each load used for half of the total 
number of required tests. 

2.6.5.3 Procedure. 
2.6.5.3.1 Using a dryer that complies with 

the temperature requirements specified in 
section 2.12 of this Appendix, dry the test 
cloth until it is ‘‘bone-dry’’ according to the 
definition in section 1.5 of this Appendix. 
Record the ‘‘bone-dry’’ weight of the test 
load (WI). 

2.6.5.3.2 Prepare the test load for soak by 
grouping four test cloths into loose bundles. 
Bundles are created by hanging four cloths 
vertically from one corner and loosely wrap-
ping the test cloth onto itself to form the 
bundle. Bundles should be wrapped loosely to 
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ensure consistency of water extraction. Bun-
dles are then placed into the water to soak. 
Eight to nine bundles will be formed depend-
ing on the test load. The ninth bundle may 
not equal four cloths but can incorporate en-
ergy stuffer cloths to help offset the size dif-
ference. 

2.6.5.3.3 Soak the test load for 20 minutes 
in 10 gallons of soft (<17 ppm) water. The en-
tire test load shall be submerged. The water 
temperature shall be 100 °F ±5 °F (37.8 °C ±2.8 
°C) at all times between the start and end of 
the soak. 

2.6.5.3.4 Remove the test load and allow 
each of the test cloth bundles to drain over 
the water bath for a maximum of 5 seconds. 

2.6.5.3.5 Manually place the test cloth bun-
dles in the basket of the extractor, distrib-
uting them evenly by eye. The draining and 
loading process shall take no longer than 1 
minute. Spin the load at a fixed speed cor-
responding to the intended centripetal accel-
eration level (measured in units of the accel-
eration of gravity, g) ±1g for the intended 
time period ±5 seconds. The timer shall begin 
when the extractor meets the required spin 
speed for each test. 

2.6.5.3.6 Record the weight of the test load 
immediately after the completion of the ex-
tractor spin cycle (WC). 

2.6.5.3.7 Calculate the remaining moisture 
content of the test load as (WC–WI)/WI. 

2.6.5.3.8 It is not necessary to drain the 
soak tub if the water bath is corrected for 
water level and temperature before the next 
extraction. 

2.6.5.3.9 It is not necessary to dry the test 
load in between extraction runs. However, 
the bone dry weight shall be checked after 
every 12 extraction runs to make sure the 
bone dry weight is within tolerance (8.4 ±0.1 
lb). 

2.6.5.3.10 The test load must be soaked and 
extracted once following bone drying, before 
continuing with the remaining extraction 
runs. This extraction shall be performed at 
the same spin speed used for the extraction 
run prior to bone drying, for a time period of 
4 minutes. Either warm or cold soak tem-
perature may be used. 

2.6.5.3.11 The remaining moisture content 
of the test load shall be measured at five g 
levels: 100 g, 200 g, 350 g, 500 g, and 650 g, 
using two different spin times at each g 
level: 4 minutes and 15 minutes. 

2.6.5.4 Repeat section 2.6.5.3 of this Appen-
dix using soft (<17 ppm) water at 60 °F ±5 °F 
(15.6 °C ±2.8 °C). 

2.6.6 Calculation of RMC correction curve. 
2.6.6.1 Average the values of 3 test runs, 

and fill in Table 2.6.5 of this appendix. Per-
form a linear least-squares fit to determine 
coefficients A and B such that the standard 
RMC values shown in Table 2.6.6.1 of this ap-
pendix (RMCstandard) are linearly related to the 
RMC values measured in section 2.6.5 of this 
appendix (RMCcloth): 

RMCstandard ∼ A * RMCcloth + B 

where A and B are coefficients of the linear 
least-squares fit. 

TABLE 2.6.6.1—STANDARD RMC VALUES (RMC STANDARD) 

‘‘g Force’’ 

RMC percentage 

Warm soak Cold soak 

15 min. spin 
(percent) 

4 min. spin 
(percent) 

15 min. spin 
(percent) 

4 min. spin 
(percent) 

100 ........................................................................................................ 45.9 49.9 49.7 52.8 
200 ........................................................................................................ 35.7 40.4 37.9 43.1 
350 ........................................................................................................ 29.6 33.1 30.7 35.8 
500 ........................................................................................................ 24.2 28.7 25.5 30.0 
650 ........................................................................................................ 23.0 26.4 24.1 28.0 

2.6.6.2 Perform an analysis of variance with 
replication test using two factors, spin speed 
and lot, to check the interaction of speed 
and lot. Use the values from Table 2.6.5 and 
Table 2.6.6.1 of this Appendix in the calcula-
tion. The ‘‘P’’ value of the F-statistic for 
interaction between spin speed and lot in the 
variance analysis shall be greater than or 
equal to 0.1. If the ‘‘P’’ value is less than 0.1, 
the test cloth is unacceptable. ‘‘P’’ is a theo-
retically based measure of interaction based 
on an analysis of variance. 

2.6.7 Application of the RMC correction curve. 
2.6.7.1 Using the coefficients A and B cal-

culated in section 2.6.6.1 of this Appendix: 

RMCcorr = A × RMC + B 

2.6.7.2 Apply this RMC correction curve to 
measured RMC values in sections 3.8.2.6, 
3.8.3.2, and 3.8.3.4 of this Appendix. 

2.7 Test Load Sizes. Maximum, minimum, 
and, when required, average test load sizes 
shall be determined using Table 5.1 of this 
Appendix and the clothes container capacity 
as measured in sections 3.1.1 through 3.1.5 of 
this Appendix. Test loads shall consist of en-
ergy test cloths, except that adjustments to 
the test loads to achieve proper weight can 
be made by the use of energy stuffer cloths 
with no more than 5 stuffer cloths per load. 
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2.8 Use of Test Loads. Table 2.8 of this Ap-
pendix defines the test load sizes and cor-
responding water fill settings which are to be 
used when measuring water and energy con-

sumptions. Adaptive water fill control sys-
tem and manual water fill control system 
are defined in section 1 of this Appendix: 

TABLE 2.8—TEST LOAD SIZES AND WATER FILL SETTINGS REQUIRED 

Manual water fill control system Adaptive water fill control system 

Test load size Water fill setting Test load size Water fill setting 

Max .......................................... Max ........................................ Max ........................................ As determined by the Clothes 
Washer. 

Min ........................................... Min ......................................... Avg Min.

2.8.1 The test load sizes to be used to meas-
ure RMC are specified in section 3.8.1 of this 
Appendix. 

2.8.2 Test loads for energy and water con-
sumption measurements shall be bone dry 
prior to the first cycle of the test, and dried 
to a maximum of 104 percent of bone dry 
weight for subsequent testing. 

2.8.3 Load the energy test cloths by grasp-
ing them in the center, shaking them to 
hang loosely and then put them into the 
clothes container prior to activating the 
clothes washer. 

2.9 Pre-conditioning of Clothes Washer. 
2.9.1 Non-water-heating clothes washer. If the 

clothes washer has not been filled with water 
in the preceding 96 hours, pre-condition it by 
running it through a cold rinse cycle and 
then draining it to ensure that the hose, 
pump, and sump are filled with water. 

2.9.2 Water-heating clothes washer. If the 
clothes washer has not been filled with water 
in the preceding 96 hours, or if it has not 
been in the test room at the specified ambi-
ent conditions for 8 hours, pre-condition it 
by running it through a cold rinse cycle and 
then draining it to ensure that the hose, 
pump, and sump are filled with water. 

2.10 Wash time setting. If one wash time is 
prescribed in the energy test cycle, that 
shall be the wash time setting; otherwise, 
the wash time setting shall be the higher of 
either the minimum or 70 percent of the 
maximum wash time available in the energy 
test cycle, regardless of the labeling of sug-
gested dial locations. If the clothes washer is 
equipped with an electromechanical dial con-
trolling wash time, reset the dial to the min-
imum wash time and then turn it in the di-
rection of increasing wash time to reach the 
appropriate setting. If the appropriate set-
ting is passed, return the dial to the min-
imum wash time and then turn in the direc-
tion of increasing wash time until the set-
ting is reached. 

2.11 Test room temperature. For all clothes 
washers, maintain the test room ambient air 
temperature at 75 ±5 °F (23.9 ±2.8 °C) for ac-
tive mode testing and combined low-power 
mode testing. Do not use the test room am-
bient air temperature conditions specified in 

Section 4, Paragraph 4.2 of IEC 62301 for com-
bined low-power mode testing. 

2.12 Bone dryer temperature. The dryer used 
for bone drying must heat the test cloth and 
energy stuffer cloths above 210 °F (99 °C). 

2.13 Energy consumption for the purpose of 
certifying the cycle selection(s) to be included in 
Part (B) of the energy test cycle definition. 
Where multiple alternate cycle selections 
offer a wash/rinse temperature selection for 
which a TUF has been developed, and that is 
not available on the cycle selection rec-
ommended by the manufacturer for washing 
cotton or linen clothes described in Part (A) 
of the energy test cycle definition, the alter-
nate cycle selection with the highest energy 
consumption for that TUF, as measured ac-
cording to this section, shall be included in 
the energy test cycle. 

2.13.1 For the TUF being considered under 
this section, establish the testing conditions 
set forth in section 2 of this test procedure. 
Select the applicable cycle selection and 
temperature selection. Use the manufacturer 
default settings for agitation/tumble oper-
ation, soil level, spin speed(s), wash times, 
rinse times, and all other wash parameters 
or optional features applicable to that cycle 
selection, including water heating time for 
water heating clothes washers. 

2.13.2 Use the clothes washer’s maximum 
test load size, determined from Table 5.1, for 
testing under this section. 

2.13.3 For clothes washers with a manual 
water fill control system, user-adjustable 
adaptive water fill control system, or adapt-
ive water fill control system with alternate 
manual water fill control system, use the 
water fill selector setting resulting in the 
maximum water level available for each 
cycle selection for testing under this section. 

2.13.4 Each wash cycle tested under this 
section shall include the entire active wash-
ing mode and exclude any delay start or 
cycle finished modes. 

2.13.5 Measure each cycle selection’s elec-
trical energy consumption (EB) and hot 
water consumption (HB). Calculate the total 
energy consumption for each cycle selection 
(ETB), as follows: 

ETB = EB + (HB × T × K) 
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Where: 
EB is the electrical energy consumption, ex-

pressed in kilowatt-hours per cycle. 
HB is the hot water consumption, expressed 

in gallons per cycle. 
T = temperature rise = 75 °F (41.7 °C) 
K = Water specific heat in kilowatt-hours per 

gallon per degree F = 0.00240 kWh/gal- °F 
(0.00114 kWh/L- °C) 

3. TEST MEASUREMENTS 

3.1 Clothes container capacity. Measure the 
entire volume which a clothes load could oc-
cupy within the clothes container during ac-
tive mode washer operation according to the 
following procedures: 

3.1.1 Place the clothes washer in such a po-
sition that the uppermost edge of the clothes 
container opening is leveled horizontally, so 
that the container will hold the maximum 
amount of water. For front-loading clothes 
washers, the shipping bolts and door seal 
shall remain in place during the capacity 
measurement. 

3.1.2 Line the inside of the clothes con-
tainer with 2 mil (0.051 mm) plastic sheet. 
All clothes washer components which occupy 
space within the clothes container and which 
are recommended for use with the energy 
test cycle shall be in place and shall be lined 
with 2 mil (0.051 mm) plastic sheet to prevent 
water from entering any void space. 

3.1.3 Record the total weight of the ma-
chine before adding water. 

3.1.4 Fill the clothes container manually 
with either 60 °F ±5 °F (15.6 °C ±2.8 °C) or 100 
°F ±10 °F (37.8 °C ±5.5 °C) water, with the door 
open. For a top-loading, vertical-axis clothes 
washer, fill the clothes container to the up-
permost edge of the rotating portion, includ-
ing any balance ring. For a front-loading, 
horizontal-axis clothes washer, fill the 
clothes container to the uppermost edge that 
is in contact with the door seal. For all 
clothes washers, any volume which cannot 
be occupied by the clothing load during oper-
ation must be excluded from the measure-
ment. Measure and record the weight of 
water, W, in pounds. 

3.1.5 The clothes container capacity is cal-
culated as follows: 

C = W/d 

Where: 

C = Capacity in cubic feet (liters). 
W = Mass of water in pounds (kilograms). 
d = Density of water (62.0 lbs/ft3 for 100 °F 

(993 kg/m3 for 37.8 °C) or 62.3 lbs/ft3 for 60 
°F (998 kg/m3 for 15.6 °C)). 

3.2 Procedure for measuring water and energy 
consumption values on all automatic and semi- 
automatic washers. All energy consumption 
tests shall be performed under the energy 
test cycle(s), unless otherwise specified. 
Table 3.2 of this Appendix defines the sec-
tions below which govern tests of particular 

clothes washers, based on the number of 
wash/rinse temperature selections available 
on the model, and also, in some instances, 
method of water heating. The procedures 
prescribed are applicable regardless of a 
clothes washer’s washing capacity, loading 
port location, primary axis of rotation of the 
clothes container, and type of control sys-
tem. 

3.2.1 Inlet water temperature and the wash/ 
rinse temperature settings. 

3.2.1.1 For automatic clothes washers, set 
the wash/rinse temperature selection control 
to obtain the wash water temperature selec-
tion desired (extra hot, hot, warm, or cold) 
and cold rinse, and open both the hot and 
cold water faucets. 

3.2.1.2 For semi-automatic washers: 
(1) For hot water temperature, open the 

hot water faucet completely and close the 
cold water faucet; 

(2) For warm inlet water temperature, 
open both hot and cold water faucets com-
pletely; 

(3) For cold water temperature, close the 
hot water faucet and open the cold water 
faucet completely. 

3.2.1.3 Determination of warm wash water 
temperature(s) to decide whether a clothes 
washer has uniformly distributed warm wash 
temperature selections. The wash water tem-
perature, Tw, of each warm water wash se-
lection shall be calculated or measured. 

(1) For non-water heating clothes washers, 
calculate Tw as follows: 
Tw( °F) = ((Hw × 135 °F)+ (Cw × 60 °F))/(Hw + 

Cw) 
or 

Tw( °C) = ((Hw × 57.2 °C)+ (Cw × 15.6 °C))/(Hw 
+ Cw) 

Where: 
Hw = Hot water consumption of a warm 

wash. 
Cw = Cold water consumption of a warm 

wash. 
(2) For water-heating clothes washers, 

measure and record the temperature of each 
warm wash selection after fill. 

3.2.2 Total water consumption during the 
energy test cycle shall be measured, includ-
ing hot and cold water consumption during 
wash, deep rinse, and spray rinse. 

3.2.3 Clothes washers with adaptive water fill/ 
manual water fill control systems. 

3.2.3.1 Clothes washers with adaptive water 
fill control system and alternate manual water 
fill control systems. If a clothes washer with 
an adaptive water fill control system allows 
consumer selection of manual controls as an 
alternative, then both manual and adaptive 
modes shall be tested and, for each mode, the 
energy consumption (HET, MET, and DE) and 
water consumption (QT), values shall be cal-
culated as set forth in section 4 of this Ap-
pendix. Then the average of the two values 
(one from each mode, adaptive and manual) 
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for each variable shall be used in section 4 of 
this Appendix for the clothes washer. 

3.2.3.2 Clothes washers with adaptive water 
fill control system. 

3.2.3.2.1 Not user adjustable. The max-
imum, minimum, and average water levels 
as defined in the following sections shall be 
interpreted to mean that amount of water 
fill which is selected by the control system 
when the respective test loads are used, as 
defined in Table 2.8 of this Appendix. The 
load usage factors which shall be used when 
calculating energy consumption values are 
defined in Table 4.1.3 of this Appendix. 

3.2.3.2.2 User adjustable. Four tests shall be 
conducted on clothes washers with user ad-
justable adaptive water fill controls which 
affect the relative wash water levels. The 
first test shall be conducted with the max-
imum test load and with the adaptive water 
fill control system set in the setting that 
will give the most energy intensive result. 
The second test shall be conducted with the 
minimum test load and with the adaptive 

water fill control system set in the setting 
that will give the least energy intensive re-
sult. The third test shall be conducted with 
the average test load and with the adaptive 
water fill control system set in the setting 
that will give the most energy intensive re-
sult for the given test load. The fourth test 
shall be conducted with the average test load 
and with the adaptive water fill control sys-
tem set in the setting that will give the least 
energy intensive result for the given test 
load. The energy and water consumption for 
the average test load and water level shall be 
the average of the third and fourth tests. 

3.2.3.3 Clothes washers with manual water fill 
control system. In accordance with Table 2.8 
of this Appendix, the water fill selector shall 
be set to the maximum water level available 
on the clothes washer for the maximum test 
load size and set to the minimum water level 
for the minimum test load size. The load 
usage factors which shall be used when cal-
culating energy consumption values are de-
fined in Table 4.1.3 of this Appendix. 

TABLE 3.2—TEST SECTION REFERENCE 

Max. wash temp. available ≤135 °F (57.2 °C) >135 °F (57.2 °C)** 

Number of wash temp. selections 1 2 >2 3 >3 

Test sections required to be followed ............................................... ................ ................ ................ 3.3 3.3 
................ 3.4 3.4 ................ 3.4 
................ ................ 3.5 3.5 3.5 

3.6 3.6 3.6 3.6 3.6 
................ ................ * 3.7 * 3.7 * 3.7 

3.8 3.8 3.8 3.8 3.8 

* Only applicable to machines with warm rinse. 
** Only applicable to water heating clothes washers on which the maximum wash temperature available exceeds 135 °F (57.2 

°C). 

3.3 ‘‘Extra Hot Wash’’ (Max Wash Temp >135 
°F (57.2 °C)) for water heating clothes washers 
only. Water and electrical energy consump-
tion shall be measured for each water fill 
level and/or test load size as specified in sec-
tions 3.3.1 through 3.3.3 of this Appendix for 
the hottest wash setting available. 

3.3.1 Maximum test load and water fill. Hot 
water consumption (HmX), cold water con-
sumption (CmX), and electrical energy con-
sumption (EmX) shall be measured for an 
extra hot wash/cold rinse energy test cycle, 
with the controls set for the maximum water 
fill level. The maximum test load size is to 
be used and shall be determined per Table 5.1 
of this Appendix. 

3.3.2 Minimum test load and water fill. Hot 
water consumption (Hmn), cold water con-
sumption (Cmn), and electrical energy con-
sumption (Emn) shall be measured for an 
extra hot wash/cold rinse energy test cycle, 
with the controls set for the minimum water 
fill level. The minimum test load size is to 
be used and shall be determined per Table 5.1 
of this Appendix. 

3.3.3 Average test load and water fill. For 
clothes washers with an adaptive water fill 
control system, measure the values for hot 
water consumption (Hma), cold water con-
sumption (Cma), and electrical energy con-
sumption (Ema) for an extra hot wash/cold 
rinse energy test cycle, with an average test 
load size as determined per Table 5.1 of this 
Appendix. 

3.4 ‘‘Hot Wash’’ (Max Wash Temp ≤135 °F 
(57.2 °C)). Water and electrical energy con-
sumption shall be measured for each water 
fill level and/or test load size as specified in 
sections 3.4.1 through 3.4.3 of this Appendix 
for a 135 °F (57.2 °C) wash, if available, or for 
the hottest selection less than 135 °F (57.2 
°C). 

3.4.1 Maximum test load and water fill. Hot 
water consumption (HhX), cold water con-
sumption (ChX), and electrical energy con-
sumption (EhX) shall be measured for a hot 
wash/cold rinse energy test cycle, with the 
controls set for the maximum water fill 
level. The maximum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 
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3.4.2 Minimum test load and water fill. Hot 
water consumption (Hhn), cold water con-
sumption (Chn), and electrical energy con-
sumption (Ehn) shall be measured for a hot 
wash/cold rinse energy test cycle, with the 
controls set for the minimum water fill 
level. The minimum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.4.3 Average test load and water fill. For 
clothes washers with an adaptive water fill 
control system, measure the values for hot 
water consumption (Hha), cold water con-
sumption (Cha), and electrical energy con-
sumption (Eha) for a hot wash/cold rinse en-
ergy test cycle, with an average test load 
size as determined per Table 5.1 of this Ap-
pendix. 

3.5 ‘‘Warm Wash.’’ Water and electrical en-
ergy consumption shall be determined for 
each water fill level and/or test load size as 
specified in sections 3.5.1 through 3.5.2.3 of 
this Appendix for the applicable warm water 
wash temperature(s) with a cold rinse. 

3.5.1 Clothes washers with uniformly distrib-
uted warm wash temperature selection(s). The 
reportable values to be used for the warm 
water wash setting shall be the arithmetic 
average of the measurements for the hot and 
cold wash selections. This is a calculation 
only; no testing is required. 

3.5.2 Clothes washers that lack uniformly dis-
tributed warm wash temperature selections. For 
a clothes washer with fewer than four dis-
crete warm wash selections, test all warm 
wash temperature selections. For a clothes 
washer that offers four or more warm wash 
selections, test at all discrete selections, or 
test at 25 percent, 50 percent, and 75 percent 
positions of the temperature selection device 
between the hottest hot (≤135 °F (57.2 °C)) 
wash and the coldest cold wash. If a selection 
is not available at the 25, 50 or 75 percent po-
sition, in place of each such unavailable se-
lection use the next warmer setting. Each re-
portable value to be used for the warm water 
wash setting shall be the arithmetic average 
of all tests conducted pursuant to this sec-
tion. 

3.5.2.1 Maximum test load and water fill. Hot 
water consumption (HwX), cold water con-
sumption (CwX), and electrical energy con-
sumption (EwX) shall be measured with the 
controls set for the maximum water fill 
level. The maximum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.5.2.2 Minimum test load and water fill. Hot 
water consumption (Hwn), cold water con-
sumption (Cwn), and electrical energy con-
sumption (Ewn) shall be measured with the 
controls set for the minimum water fill 
level. The minimum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.5.2.3 Average test load and water fill. For 
clothes washers with an adaptive water fill 

control system, measure the values for hot 
water consumption (Hwa), cold water con-
sumption (Cwa), and electrical energy con-
sumption (Ewa) with an average test load 
size as determined per Table 5.1 of this Ap-
pendix. 

3.6 ‘‘Cold Wash’’ (Minimum Wash Tempera-
ture Selection). Water and electrical energy 
consumption shall be measured for each 
water fill level and/or test load size as speci-
fied in sections 3.6.1 through 3.6.3 of this Ap-
pendix for the coldest wash temperature se-
lection available. For a clothes washer that 
offers two or more wash temperature set-
tings labeled as cold, such as ‘‘Cold’’ and 
‘‘Tap Cold’’, the setting with the minimum 
wash temperature shall be considered the 
cold wash. If any of the other cold wash tem-
perature settings add hot water to raise the 
wash temperature above the cold water sup-
ply temperature, as defined in section 2.3 of 
this Appendix, those setting(s) shall be con-
sidered warm wash setting(s), as defined in 
section 1.34 of this Appendix. If none of the 
cold wash temperature settings add hot 
water for any of the water fill levels or test 
load sizes required for the energy test cycle, 
the wash temperature setting labeled as 
‘‘Cold’’ shall be considered the cold wash, 
and the other wash temperature setting(s) 
labeled as cold shall not be required for test-
ing. 

3.6.1 Maximum test load and water fill. Hot 
water consumption (HcX), cold water con-
sumption (CcX), and electrical energy con-
sumption (EcX) shall be measured for a cold 
wash/cold rinse energy test cycle, with the 
controls set for the maximum water fill 
level. The maximum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.6.2 Minimum test load and water fill. Hot 
water consumption (Hcn), cold water con-
sumption (Ccn), and electrical energy con-
sumption (Ecn) shall be measured for a cold 
wash/cold rinse energy test cycle, with the 
controls set for the minimum water fill 
level. The minimum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.6.3 Average test load and water fill. For 
clothes washers with an adaptive water fill 
control system, measure the values for hot 
water consumption (Hca), cold water con-
sumption (Cca), and electrical energy con-
sumption (Eca) for a cold wash/cold rinse en-
ergy test cycle, with an average test load 
size as determined per Table 5.1 of this Ap-
pendix. 

3.7 ‘‘Warm Wash/Warm Rinse.’’ Water and 
electrical energy consumption shall be deter-
mined for each water fill level and/or test 
load size as specified in sections 3.7.2.1 
through 3.7.2.3 of this Appendix for the appli-
cable warm wash temperature selection as 
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described in section 3.7.1 or 3.7.2 of this Ap-
pendix and the hottest available rinse tem-
perature selection. 

3.7.1 Clothes washers with uniformly distrib-
uted warm wash temperature selection(s). Test 
the warm wash/warm rinse cycle at the wash 
temperature selection with the temperature 
selection device at the 50 percent position 
between the hottest hot (≤135 °F (57.2 °C)) 
wash and the coldest cold wash. 

3.7.2 Clothes washers that lack uniformly dis-
tributed warm wash temperature selections. For 
a clothes washer with fewer than four dis-
crete warm wash selections, test all warm 
wash temperature selections for which a 
warm rinse is available. For a clothes washer 
that offers four or more warm wash selec-
tions, test at all discrete selections for which 
a warm rinse is available, or test at 25 per-
cent, 50 percent, and 75 percent positions of 
the temperature selection device between 
the hottest hot (≤135 °F (57.2 °C)) wash and 
the coldest cold wash. If a selection is not 
available at the 25, 50, or 75 percent position, 
in place of each such unavailable selection 
use the next warmer setting. Each reportable 
value to be used for the warm wash/warm 
rinse setting shall be the arithmetic average 
of all tests conducted pursuant to this sec-
tion. 

3.7.2.1 Maximum test load and water fill. Hot 
water consumption (HwwX), cold water con-
sumption (CwwX), and electrical energy con-
sumption (EwwX) shall be measured with the 
controls set for the maximum water fill 
level. The maximum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.7.2.2 Minimum test load and water fill. Hot 
water consumption (Hwwn), cold water con-
sumption (Cwwn), and electrical energy con-
sumption (Ewwn) shall be measured with the 
controls set for the minimum water fill 
level. The minimum test load size is to be 
used and shall be determined per Table 5.1 of 
this Appendix. 

3.7.2.3 Average test load and water fill. For 
clothes washers with an adaptive water fill 
control system, measure the values for hot 
water consumption (Hwwa), cold water con-
sumption (Cwwa), and electrical energy con-
sumption (Ewwa) with an average test load 
size as determined per Table 5.1 of this Ap-
pendix. 

3.8 Remaining Moisture Content: 
3.8.1 The wash temperature will be the 

same as the rinse temperature for all test-
ing. Use the maximum test load as defined in 
Table 5.1 of this Appendix for testing. 

3.8.2 For clothes washers with cold rinse only: 
3.8.2.1 Record the actual ‘‘bone dry’’ weight 

of the test load (WIX), then place the test 
load in the clothes washer. 

3.8.2.2 Set water level selector to maximum 
fill. 

3.8.2.3 Run the energy test cycle. 

3.8.2.4 Record the weight of the test load 
immediately after completion of the energy 
test cycle (WCX). 

3.8.2.5 Calculate the remaining moisture 
content of the maximum test load, RMCX, 
defined as: 

RMCX = (WCX ¥ WIX)/WIX 

3.8.2.6 Apply the RMC correction curve de-
scribed in section 2.6.7 of this Appendix to 
calculate the corrected remaining moisture 
content, RMCcorr, expressed as a percentage, 
which shall be the final RMC used in section 
4.3 of this Appendix: 

RMCcorr = (A × RMCX + B) × 100% 

Where: 

A and B are the coefficients of the RMC cor-
rection curve as defined in section 2.6.6.1 
of this Appendix. 

RMCX = As defined in section 3.8.2.5 of this 
Appendix. 

3.8.3 For clothes washers with cold and warm 
rinse options: 

3.8.3.1 Complete sections 3.8.2.1 through 
3.8.2.4 of this Appendix for cold rinse. 

Calculate the remaining moisture content 
of the maximum test load for cold rinse, 
RMCCOLD, defined as: 

RMCCOLD = (WCX ¥ WIX)/WIX 

3.8.3.2 Apply the RMC correction curve de-
scribed in section 2.6.7 of this Appendix to 
calculate the corrected remaining moisture 
content for cold rinse, RMCCOLD,corr, expressed 
as a percentage, as follows: 

RMCCOLD,corr = (A × RMCCOLD + B) × 100% 

Where: 

A and B are the coefficients of the RMC cor-
rection curve as defined in section 2.6.6.1 
of this Appendix. 

RMCCOLD = As defined in section 3.8.3.1 of 
this Appendix. 

3.8.3.3 Complete sections 3.8.2.1 through 
3.8.2.4 of this Appendix for warm rinse. Cal-
culate the remaining moisture content of the 
maximum test load for warm rinse, 
RMCWARM, defined as: 

RMCWARM = (WCX ¥ WIX)/WIX 

3.8.3.4 Apply the RMC correction curve de-
scribed in section 2.6.7 of this Appendix to 
calculate the corrected remaining moisture 
content for warm rinse, RMCWARM,corr, ex-
pressed as a percentage, as follows: 

RMCWARM,corr = (A × RMCWARM + B) × 100% 

Where: 

A and B are the coefficients of the RMC cor-
rection curve as defined in section 2.6.6.1 
of this Appendix. 

RMCWARM = As defined in section 3.8.3.3 of 
this Appendix. 

3.8.3.5 Calculate the corrected remaining 
moisture content of the maximum test load, 
RMCcorr, expressed as a percentage, which 
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shall be the final RMC used in section 4.3 of 
this Appendix: 

RMCcorr = RMCCOLD,corr × (1 – TUFww) + 
RMCWARM,corr × (TUFww) 

Where: 

RMCCOLD,corr = As defined in section 3.8.3.2 of 
this Appendix. 

RMCWARM,corr = As defined in section 3.8.3.4 of 
this Appendix. 

TUFww is the temperature use factor for 
warm rinse as defined in Table 4.1.1 of 
this Appendix. 

3.8.4 Clothes washers that have options 
such as multiple selections of spin speeds or 
spin times that result in different RMC val-
ues and that are available in the energy test 
cycle, shall be tested at the maximum and 
minimum extremes of the available options, 
excluding any ‘‘no spin’’ (zero spin speed) 
settings, in accordance with requirements in 
section 3.8.2 or 3.8.3 of this Appendix, as ap-
plicable. The calculated RMCcorr,max extraction and 
RMCcorr,min extraction at the maximum and min-
imum settings, respectively, shall be com-
bined as follows and the final corrected RMC 
to be used in section 4.3 of this Appendix 
shall be: 

RMCcorr = 0.75 × RMCcorr,max extraction + 0.25 × 
RMCcorr,min extraction 

Where: 

RMCcorr,max extraction is the corrected remaining 
moisture content using the maximum 
spin setting, calculated according to sec-
tion 3.8.2 or 3.8.3 of this Appendix, as ap-
plicable. 

RMCcorr,min extraction is the corrected remaining 
moisture content using the minimum 
spin setting, calculated according to sec-
tion 3.8.2 or 3.8.3 of this Appendix, as ap-
plicable. 

3.9 Combined low-power mode power. Connect 
the clothes washer to a watt meter as speci-
fied in section 2.5.3 of this Appendix. Estab-
lish the testing conditions set forth in sec-
tions 2.1, 2.2 and 2.11 of this Appendix. For 
clothes washers that take some time to 
enter a stable state from a higher power 
state as discussed in Section 5, Paragraph 
5.1, note 1 of IEC 62301 (incorporated by ref-
erence; see § 430.3), allow sufficient time for 
the clothes washer to reach the lower power 
state before proceeding with the test meas-
urement. Follow the test procedure for the 
sampling method specified in Section 5, 
Paragraph 5.3.2 of IEC 62301 for testing in 
each possible mode as described in sections 
3.9.1 and 3.9.2 of this Appendix. 

3.9.1 If a clothes washer has an inactive 
mode as defined in section 1.15 of this Appen-
dix, measure and record the average inactive 
mode power of the clothes washer, Pia, in 
watts. 

3.9.2 If a clothes washer has an off mode as 
defined in section 1.24 of this Appendix, 

measure and record its average off mode 
power, Po, in watts. 

4. CALCULATION OF DERIVED RESULTS FROM 
TEST MEASUREMENTS 

4.1 Hot water and machine electrical energy 
consumption of clothes washers. 

4.1.1 Per-cycle temperature-weighted hot 
water consumption for maximum, average, and 
minimum water fill levels using each appro-
priate load size as defined in section 2.8 and 
Table 5.1 of this Appendix. Calculate for the 
cycle under test the per-cycle temperature- 
weighted hot water consumption for the 
maximum water fill level, VhX, the average 
water fill level, Vha, and the minimum water 
fill level, Vhn, expressed in gallons per cycle 
(or liters per cycle) and defined as: 
(a) VhX = [HmX × TUFm] + [HhX × TUFh] + 

[HwX × TUFw] + [HwwX × TUFww] + [HcX 
× TUFc] 

(b) Vha = [Hma × TUFm] + [Hha × TUFh] + [Hwa 
× TUFw] + [Hwwa × TUFww] + [Hca × TUFc] 

(c) Vhn = [Hmn × TUFm] + [Hhn × TUFh] + [Hwn 
× TUFw] + [Hwwn × TUFww] + [Hcn × TUFc] 

Where: 
HmX, Hma, and Hmn, are reported hot water 

consumption values, in gallons per-cycle 
(or liters per cycle), at maximum, aver-
age, and minimum water fill, respec-
tively, for the extra hot wash cycle with 
the appropriate test loads as defined in 
section 2.8 of this Appendix. 

HhX, Hha, and Hhn, are reported hot water 
consumption values, in gallons per-cycle 
(or liters per cycle), at maximum, aver-
age, and minimum water fill, respec-
tively, for the hot wash cycle with the 
appropriate test loads as defined in sec-
tion 2.8 of this Appendix. 

HwX, Hwa, and Hwn, are reported hot water 
consumption values, in gallons per-cycle 
(or liters per cycle), at maximum, aver-
age, and minimum water fill, respec-
tively, for the warm wash cycle with the 
appropriate test loads as defined in sec-
tion 2.8 of this Appendix. 

HwwX, Hwwa, and Hwwn, are reported hot 
water consumption values, in gallons 
per-cycle (or liters per cycle), at max-
imum, average, and minimum water fill, 
respectively, for the warm wash/warm 
rinse cycle with the appropriate test 
loads as defined in section 2.8 of this Ap-
pendix. 

HcX, Hca, and Hcn, are reported hot water 
consumption values, in gallons per-cycle 
(or liters per cycle), at maximum, aver-
age, and minimum water fill, respec-
tively, for the cold wash cycle with the 
appropriate test loads as defined in sec-
tion 2.8 of this Appendix. 

TUFm, TUFh, TUFw, TUFww, and TUFc are 
temperature use factors for extra hot 
wash, hot wash, warm wash, warm wash/ 
warm rinse, and cold wash temperature 
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selections, respectively, and are as de-
fined in Table 4.1.1 of this Appendix. 

TABLE 4.1.1—TEMPERATURE USE FACTORS 

Max wash temp available ≤135 °F (57.2 °C) >135 °F (57.2 °C) 

No. wash temp selections Single 2 Temps >2 Temps 3 Temps >3 Temps 

TUFm (extra hot) ........................................................... .................... .................... .................... 0.14 0.05 
TUFh (hot) ..................................................................... .................... 0.63 0.14 .................... 0.09 
TUFww (warm/warm) ..................................................... .................... .................... * 0.27 * 0.27 * 0.27 
TUFw (warm) ................................................................. .................... .................... ** 0.22/0.49 ** 0.22/0.49 ** 0.22/0.49 
TUFc (cold) .................................................................... 1.00 0.37 0.37 0.37 0.37 

* Only applicable to machines offering a warm/warm cycle. For machines with no warm/warm cycle, TUFww (warm/warm) 
should be zero. 

** For machines offering a warm/warm cycle, TUFw (warm) should be 0.22. For machines with no warm/warm cycle, TUFw 
(warm) should be 0.49. 

4.1.2 Total per-cycle hot water energy con-
sumption for all maximum, average, and min-
imum water fill levels tested. Calculate the 
total per-cycle hot water energy consump-
tion for the maximum water fill level, HEmax, 
the minimum water fill level, HEmin, and the 
average water fill level, HEavg, expressed in 
kilowatt-hours per cycle and defined as: 

(a) HEmax = [VhX × T × K]=Total energy when 
a maximum load is tested. 

(b) HEavg = [Vha × T× K]=Total energy when 
an average load is tested. 

(c) HEmin = [Vhn × T × K]=Total energy when 
a minimum load is tested. 

Where: 

VhX, Vha, and Vhn are as defined in section 
4.1.1 of this Appendix. 

T = Temperature rise = 75 °F (41.7 °C). 
K = Water specific heat in kilowatt-hours per 

gallon per degree F = 0.00240 kWh/gal- °F 
(0.00114 kWh/L- °C). 

4.1.3 Total weighted per-cycle hot water en-
ergy consumption. Calculate the total weight-
ed per-cycle hot water energy consumption, 
HET, expressed in kilowatt-hours per cycle 
and defined as: 

HET = [HEmax × Fmax] + [HEavg × Favg] + HEmin 
× Fmin] 

Where: 

HEmax, HEavg, and HEmin are as defined in sec-
tion 4.1.2 of this Appendix. 

Fmax, Favg, and Fmin are the load usage factors 
for the maximum, average, and minimum 
test loads based on the size and type of 
the control system on the washer being 
tested. The values are as shown in Table 
4.1.3 of this Appendix. 

TABLE 4.1.3—LOAD USAGE FACTORS 

Water fill control system Manual Adaptive 

Fmax = ........................................ 1 0.72 2 0.12 
Favg = ......................................... .................... 2 0.74 
Fmin = ......................................... 1 0.28 2 0.14 

1 Reference 3.2.3.3. 
2 Reference 3.2.3.2. 

4.1.4 Total per-cycle hot water energy con-
sumption using gas-heated or oil-heated water. 
Calculate for the energy test cycle the per- 
cycle hot water consumption, HETG, using 
gas-heated or oil-heated water, expressed in 
Btu per cycle (or megajoules per cycle) and 
defined as: 
HETG = HET × 1/e × 3412 Btu/kWh or HETG = 

HET × 1/e × 3.6 MJ/kWh 
Where: 
e = Nominal gas or oil water heater effi-

ciency = 0.75. 
HET = As defined in section 4.1.3 of this Ap-

pendix. 
4.1.5 Per-cycle machine electrical energy con-

sumption for all maximum, average, and min-
imum test load sizes. Calculate the total per- 
cycle machine electrical energy consumption 
for the maximum water fill level, MEmax, the 
average water fill level, MEavg, and the min-
imum water fill level, MEmin, expressed in 
kilowatt-hours per cycle and defined as: 
(a) MEmax = [EmX× TUFm] + [EhX × TUFh] + 

[EwX× TUFw] + [EwwX× TUFww] + [EcX× 
TUFc] 

(b) MEavg = [Ema × TUFm] + [Eha× TUFh] + 
[Ewa× TUFw] + [Ewwa× TUFww] + [Eca× 
TUFc] 

(c) MEmin = [Emn× TUFm] + [Ehn× TUFh] + 
[Ewn× TUFw] + [Ewwn× TUFww] + [Ecn× 
TUFc] 

Where: 
EmX, Ema, and Emn, are reported electrical 

energy consumption values, in kilowatt- 
hours per cycle, at maximum, average, 
and minimum test loads, respectively, 
for the extra hot wash cycle. 

EhX, Eha, and Ehn, are reported electrical en-
ergy consumption values, in kilowatt- 
hours per cycle, at maximum, average, 
and minimum test loads, respectively, 
for the hot wash cycle. 

EwX, Ewa, and Ewn, are reported electrical 
energy consumption values, in kilowatt- 
hours per cycle, at maximum, average, 
and minimum test loads, respectively, 
for the warm wash cycle. 
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EwwX, Ewwa, and Ewwn, are reported elec-
trical energy consumption values, in kil-
owatt-hours per cycle, at maximum, av-
erage, and minimum test loads, respec-
tively, for the warm wash/warm rinse 
cycle. 

EcX, Eca, and Ecn, are reported electrical en-
ergy consumption values, in kilowatt- 
hours per cycle, at maximum, average, 
and minimum test loads, respectively, 
for the cold wash cycle. 

TUFm, TUFh, TUFw, TUFww, and TUFc are as 
defined in Table 4.1.1 of this Appendix. 

4.1.6 Total weighted per-cycle machine elec-
trical energy consumption. Calculate the total 
weighted per-cycle machine electrical energy 
consumption, MET, expressed in kilowatt- 
hours per cycle and defined as: 
MET = [MEmax × Fmax] + [MEavg× Favg] + [MEmin× 

Fmin] 
Where: 
MEmax, MEavg, and MEmin are as defined in sec-

tion 4.1.5 of this Appendix. 
Fmax, Favg, and Fmin are as defined in Table 

4.1.3 of this Appendix. 
4.1.7 Total per-cycle energy consumption 

when electrically heated water is used. Cal-
culate for the energy test cycle the total per- 
cycle energy consumption, ETE, using elec-
trically heated water, expressed in kilowatt- 
hours per cycle and defined as: 
ETE = HET + MET 

Where: 
MET = As defined in section 4.1.6 of this Ap-

pendix. 
HET = As defined in section 4.1.3 of this Ap-

pendix. 
4.2 Water consumption of clothes washers. 
4.2.1 Per-cycle water consumption for extra 

hot wash. Calculate the maximum, average, 
and minimum total water consumption, ex-
pressed in gallons per cycle (or liters per 
cycle), for the extra hot wash cycle and de-
fined as: 
Qmmax = [HmX + CmX] 
Qmavg = [Hma + Cma] 
Qmmin = [Hmn + Cmn] 
Where: 
HmX, CmX, Hma, Cma, Hmn, and Cmn are de-

fined in section 3.3 of this Appendix. 
4.2.2 Per-cycle water consumption for hot 

wash. Calculate the maximum, average, and 
minimum total water consumption, ex-
pressed in gallons per cycle (or liters per 
cycle), for the hot wash cycle and defined as: 
Qhmax = [HhX + ChX] 
Qhavg = [Hha + Cha] 
Qhmin = [Hhn + Chn] 
Where: 
HhX, ChX, Hha, Cha, Hhn, and Chn are defined 

in section 3.4 of this Appendix. 
4.2.3 Per-cycle water consumption for warm 

wash with cold rinse. Calculate the maximum, 

average, and minimum total water consump-
tion, expressed in gallons per cycle (or liters 
per cycle), for the warm wash/cold rinse 
cycle and defined as: 
Qwmax = [HwX + CwX] 
Qwavg = [Hwa + Cwa] 
Qwmin = [Hwn + Cwn] 
Where: 
HwX, CwX, Hwa, Cwa, Hwn, and Cwn are defined 

in section 3.5 of this Appendix. 
4.2.4 Per-cycle water consumption for warm 

wash with warm rinse. Calculate the max-
imum, average, and minimum total water 
consumption, expressed in gallons per cycle 
(or liters per cycle), for the warm wash/warm 
rinse cycle and defined as: 
Qwwmax = [HwwX + CwwX] 
Qwwavg = [Hwwa + Cwwa] 
Qwwmin = [Hwwn + Cwwn] 
Where: 

HwwX, CwwX, Hwwa, Cwwa, Hwwn, and Cwwn 
are defined in section 3.7 of this Appen-
dix. 

4.2.5 Per-cycle water consumption for cold 
wash. Calculate the maximum, average, and 
minimum total water consumption, ex-
pressed in gallons per cycle (or liters per 
cycle), for the cold wash cycle and defined 
as: 

Qcmax = [HcX + CcX] 
Qcavg = [Hca + Cca] 
Qcmin = [Hcn + Ccn] 

Where: 

HcX, CcX, Hca, Cca, Hcn, and Ccn are defined in 
section 3.6 of this Appendix. 

4.2.6 Total weighted per-cycle water consump-
tion for extra hot wash. Calculate the total 
weighted per-cycle water consumption for 
the extra hot wash cycle, QmT, expressed in 
gallons per cycle (or liters per cycle) and de-
fined as: 

QmT =[Qmmax × Fmax] + [Qmavg × Favg] + [Qmmin 
× Fmin] 

Where: 

Qmmax, Qmavg, Qmmin are defined in section 
4.2.1 of this Appendix. 

Fmax, Favg, Fmin are defined in Table 4.1.3 of 
this Appendix. 

4.2.7 Total weighted per-cycle water consump-
tion for hot wash. Calculate the total weight-
ed per-cycle water consumption for the hot 
wash cycle, QhT, expressed in gallons per 
cycle (or liters per cycle) and defined as: 

QhT = [Qhmax × Fmax] + [Qhavg × Favg] + [Qhmin × 
Fmin] 

Where: 

Qhmax, Qhavg, Qhmin are defined in section 4.2.2 
of this Appendix. 

Fmax, Favg, Fmin are defined in Table 4.1.3 of 
this Appendix. 

4.2.8 Total weighted per-cycle water consump-
tion for warm wash with cold rinse. Calculate 
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the total weighted per-cycle water consump-
tion for the warm wash/cold rinse cycle, QwT, 
expressed in gallons per cycle (or liters per 
cycle) and defined as: 
QwT = [Qwmax × Fmax] + [Qwavg × Favg] + [Qwmin 

× Fmin] 
Where: 
Qwmax, Qwavg, Qwmin are defined in section 4.2.3 

of this Appendix. 
Fmax, Favg, Fmin are defined in Table 4.1.3 of 

this Appendix. 
4.2.9 Total weighted per-cycle water consump-

tion for warm wash with warm rinse. Calculate 
the total weighted per-cycle water consump-
tion for the warm wash/warm rinse cycle, 
QwwT, expressed in gallons per cycle (or li-
ters per cycle) and defined as: 
QwwT = [Qwwmax × Fmax] + [Qwwavg × Favg] + 

[Qwwmin × Fmin] 
Where: 
Qwwmax, Qwwavg, Qwwmin are defined in section 

4.2.4 of this Appendix. 
Fmax, Favg, Fmin are defined in Table 4.1.3 of 

this Appendix. 
4.2.10 Total weighted per-cycle water con-

sumption for cold wash. Calculate the total 
weighted per-cycle water consumption for 
the cold wash cycle, QcT, expressed in gallons 
per cycle (or liters per cycle) and defined as: 
QcT = [Qcmax × Fmax] + [Qcavg × Favg] + [Qcmin × 

Fmin] 
Where: 
Qcmax, Qcavg, Qcmin are defined in section 4.2.5 

of this Appendix. 
Fmax, Favg, Fmin are defined in Table 4.1.3 of 

this Appendix. 
4.2.11 Total weighted per-cycle water con-

sumption for all wash cycles. Calculate the 
total weighted per-cycle water consumption 
for all wash cycles, QT, expressed in gallons 
per cycle (or liters per cycle) and defined as: 
QT = [QmT × TUFm] + [QhT × TUFh] + [QwT × 

TUFw] + [QwwT × TUFww] + [QcT × TUFc] 
Where: 
QmT, QhT, QwT, QwwT, and QcT are defined in 

sections 4.2.6 through 4.2.10 of this Ap-
pendix. 

TUFm, TUFh, TUFw, TUFww, and TUFc are de-
fined in Table 4.1.1 of this Appendix. 

4.2.12 Water factor. Calculate the water fac-
tor, WF, expressed in gallons per cycle per 
cubic foot (or liters per cycle per liter), as: 
WF = QcT/C 
Where: 
QcT = As defined in section 4.2.10 of this Ap-

pendix. 
C = As defined in section 3.1.5 of this Appen-

dix. 
4.2.13 Integrated water factor. Calculate the 

integrated water factor, IWF, expressed in 
gallons per cycle per cubic foot (or liter per 
cycle per liter), as: 

IWF = QT/C 
Where: 
QT = As defined in section 4.2.11 of this Ap-

pendix. 
C = As defined in section 3.1.5 of this Appen-

dix. 
4.3 Per-cycle energy consumption for removal 

of moisture from test load. Calculate the per- 
cycle energy required to remove the remain-
ing moisture of the test load, DE, expressed 
in kilowatt-hours per cycle and defined as: 
DE = [(Fmax × Maximum test load weight) + 

(Favg × Average test load weight) + (Fmin × 
Minimum test load weight)]× 
(RMCcorr¥4%) × (DEF) × (DUF) 

Where: 
Fmax, Favg, and Fmin are as defined in Table 

4.1.3 of this Appendix. 
Maximum, average, and minimum test load 

weights are as defined in Table 5.1 of this 
Appendix. 

RMCcorr = As defined in section 3.8.2.6, 3.8.3.5, 
or 3.8.4 of this Appendix. 

DEF = Nominal energy required for a clothes 
dryer to remove moisture from clothes = 
0.5 kWh/lb (1.1 kWh/kg). 

DUF = Dryer usage factor, percentage of 
washer loads dried in a clothes dryer = 
0.91. 

4.4 Per-cycle combined low-power mode energy 
consumption. Calculate the per-cycle com-
bined low-power mode energy consumption, 
ETLP, expressed in kilowatt-hours per cycle 
and defined as: 
ETLP = [(Pia × Sia) + (Po × So)] × Kp/295. 
Where: 
Pia = Washer inactive mode power, in watts, 

as defined in section 3.9.1 of this Appen-
dix for clothes washers capable of oper-
ating in inactive mode; otherwise, Pia = 0. 

Po = Washer off mode power, in watts, as de-
fined in section 3.9.2 of this Appendix for 
clothes washers capable of operating in 
off mode; otherwise, Po = 0. 

Sia = Annual hours in inactive mode as de-
fined as Soi if no off mode is possible, [Soi/ 
2] if both inactive mode and off mode are 
possible, and 0 if no inactive mode is pos-
sible. 

So = Annual hours in off mode as defined as 
Soi if no inactive mode is possible, [Soi/2] 
if both inactive mode and off mode are 
possible, and 0 if no off mode is possible. 

Soi = Combined annual hours for off and inac-
tive mode = 8,465. 

Kp = Conversion factor of watt-hours to kilo-
watt-hours = 0.001. 

295 = Representative average number of 
clothes washer cycles in a year. 

4.5 Modified energy factor. Calculate the 
modified energy factor, MEF, expressed in 
cubic feet per kilowatt-hour per cycle (or li-
ters per kilowatt-hour per cycle) and defined 
as: 

VerDate Mar<15>2010 16:35 Feb 18, 2014 Jkt 232032 PO 00000 Frm 00406 Fmt 8010 Sfmt 8002 Q:\10\10V3.TXT ofr150 PsN: PC150



397 

Department of Energy Pt. 430, Subpt. B, App. J2 

MEF = C/(ETE + DE) 
Where: 
C = As defined in section 3.1.5 of this Appen-

dix. 
ETE = As defined in section 4.1.7 of this Ap-

pendix. 
DE = As defined in section 4.3 of this Appen-

dix. 
4.6 Integrated modified energy factor. Cal-

culate the integrated modified energy factor, 
IMEF, expressed in cubic feet per kilowatt- 
hour per cycle (or liters per kilowatt-hour 
per cycle) and defined as: 

IMEF = C/(ETE + DE + ETLP) 

Where: 

C = As defined in section 3.1.5 of this Appen-
dix. 

ETE = As defined in section 4.1.7 of this Ap-
pendix. 

DE = As defined in section 4.3 of this Appen-
dix. 

ETLP = As defined in section 4.4 of this Appen-
dix. 

5. TEST LOADS 

TABLE 5.1—TEST LOAD SIZES 

Container volume Minimum load Maximum load Average load 

cu. ft. 
≥< 

liter 
≥< lb kg lb kg lb kg 

0–0.80 ................. 0–22.7 ................. 3.00 1.36 3.00 1.36 3.00 1.36 
0.80–0.90 ............ 22.7–25.5 ............ 3.00 1.36 3.50 1.59 3.25 1.47 
0.90–1.00 ............ 25.5–28.3 ............ 3.00 1.36 3.90 1.77 3.45 1.56 
1.00–1.10 ............ 28.3–31.1 ............ 3.00 1.36 4.30 1.95 3.65 1.66 
1.10–1.20 ............ 31.1–34.0 ............ 3.00 1.36 4.70 2.13 3.85 1.75 
1.20–1.30 ............ 34.0–36.8 ............ 3.00 1.36 5.10 2.31 4.05 1.84 
1.30–1.40 ............ 36.8–39.6 ............ 3.00 1.36 5.50 2.49 4.25 1.93 
1.40–1.50 ............ 39.6–42.5 ............ 3.00 1.36 5.90 2.68 4.45 2.02 
1.50–1.60 ............ 42.5–45.3 ............ 3.00 1.36 6.40 2.90 4.70 2.13 
1.60–1.70 ............ 45.3–48.1 ............ 3.00 1.36 6.80 3.08 4.90 2.22 
1.70–1.80 ............ 48.1–51.0 ............ 3.00 1.36 7.20 3.27 5.10 2.31 
1.80–1.90 ............ 51.0–53.8 ............ 3.00 1.36 7.60 3.45 5.30 2.40 
1.90–2.00 ............ 53.8–56.6 ............ 3.00 1.36 8.00 3.63 5.50 2.49 
2.00–2.10 ............ 56.6–59.5 ............ 3.00 1.36 8.40 3.81 5.70 2.59 
2.10–2.20 ............ 59.5–62.3 ............ 3.00 1.36 8.80 3.99 5.90 2.68 
2.20–2.30 ............ 62.3–65.1 ............ 3.00 1.36 9.20 4.17 6.10 2.77 
2.30–2.40 ............ 65.1–68.0 ............ 3.00 1.36 9.60 4.35 6.30 2.86 
2.40–2.50 ............ 68.0–70.8 ............ 3.00 1.36 10.00 4.54 6.50 2.95 
2.50–2.60 ............ 70.8–73.6 ............ 3.00 1.36 10.50 4.76 6.75 3.06 
2.60–2.70 ............ 73.6–76.5 ............ 3.00 1.36 10.90 4.94 6.95 3.15 
2.70–2.80 ............ 76.5–79.3 ............ 3.00 1.36 11.30 5.13 7.15 3.24 
2.80–2.90 ............ 79.3–82.1 ............ 3.00 1.36 11.70 5.31 7.35 3.33 
2.90–3.00 ............ 82.1–85.0 ............ 3.00 1.36 12.10 5.49 7.55 3.42 
3.00–3.10 ............ 85.0–87.8 ............ 3.00 1.36 12.50 5.67 7.75 3.52 
3.10–3.20 ............ 87.8–90.6 ............ 3.00 1.36 12.90 5.85 7.95 3.61 
3.20–3.30 ............ 90.6–93.4 ............ 3.00 1.36 13.30 6.03 8.15 3.70 
3.30–3.40 ............ 93.4–96.3 ............ 3.00 1.36 13.70 6.21 8.35 3.79 
3.40–3.50 ............ 96.3–99.1 ............ 3.00 1.36 14.10 6.40 8.55 3.88 
3.50–3.60 ............ 99.1–101.9 .......... 3.00 1.36 14.60 6.62 8.80 3.99 
3.60–3.70 ............ 101.9–104.8 ........ 3.00 1.36 15.00 6.80 9.00 4.08 
3.70–3.80 ............ 104.8–107.6 ........ 3.00 1.36 15.40 6.99 9.20 4.17 
3.80–3.90 ............ 107.6–110.4 ........ 3.00 1.36 15.80 7.16 9.40 4.26 
3.90–4.00 ............ 110.4–113.3 ........ 3.00 1.36 16.20 7.34 9.60 4.35 
4.00–4.10 ............ 113.3–116.1 ........ 3.00 1.36 16.60 7.53 9.80 4.45 
4.10–4.20 ............ 116.1–118.9 ........ 3.00 1.36 17.00 7.72 10.00 4.54 
4.20–4.30 ............ 118.9–121.8 ........ 3.00 1.36 17.40 7.90 10.20 4.63 
4.30–4.40 ............ 121.8–124.6 ........ 3.00 1.36 17.80 8.09 10.40 4.72 
4.40–4.50 ............ 124.6–127.4 ........ 3.00 1.36 18.20 8.27 10.60 4.82 
4.50–4.60 ............ 127.4–130.3 ........ 3.00 1.36 18.70 8.46 10.85 4.91 
4.60–4.70 ............ 130.3–133.1 ........ 3.00 1.36 19.10 8.65 11.05 5.00 
4.70–4.80 ............ 133.1–135.9 ........ 3.00 1.36 19.50 8.83 11.25 5.10 
4.80–4.90 ............ 135.9–138.8 ........ 3.00 1.36 19.90 9.02 11.45 5.19 
4.90–5.00 ............ 138.8–141.6 ........ 3.00 1.36 20.30 9.20 11.65 5.28 
5.00–5.10 ............ 141.6–144.4 ........ 3.00 1.36 20.70 9.39 11.85 5.38 
5.10–5.20 ............ 144.4–147.2 ........ 3.00 1.36 21.10 9.58 12.05 5.47 
5.20–5.30 ............ 147.2–150.1 ........ 3.00 1.36 21.50 9.76 12.25 5.56 
5.30–5.40 ............ 150.1–152.9 ........ 3.00 1.36 21.90 9.95 12.45 5.65 
5.40–5.50 ............ 152.9–155.7 ........ 3.00 1.36 22.30 10.13 12.65 5.75 
5.50–5.60 ............ 155.7–158.6 ........ 3.00 1.36 22.80 10.32 12.90 5.84 
5.60–5.70 ............ 158.6–161.4 ........ 3.00 1.36 23.20 10.51 13.10 5.93 
5.70–5.80 ............ 161.4–164.2 ........ 3.00 1.36 23.60 10.69 13.30 6.03 
5.80–5.90 ............ 164.2–167.1 ........ 3.00 1.36 24.00 10.88 13.50 6.12 
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TABLE 5.1—TEST LOAD SIZES—Continued 

Container volume Minimum load Maximum load Average load 

cu. ft. 
≥< 

liter 
≥< lb kg lb kg lb kg 

5.90–6.00 ............ 167.1–169.9 ........ 3.00 1.36 24.40 11.06 13.70 6.21 

Notes: (1) All test load weights are bone dry weights. 
(2) Allowable tolerance on the test load weights are ±0.10 lbs (0.05 kg). 

6. WAIVERS AND FIELD TESTING 

6.1 Waivers and Field Testing for Nonconven-
tional Clothes Washers. Manufacturers of non-
conventional clothes washers, such as 
clothes washers with adaptive control sys-
tems, must submit a petition for waiver pur-
suant to 10 CFR 430.27 to establish an accept-
able test procedure for that clothes washer if 
the washer cannot be tested pursuant to the 
DOE test procedure or the DOE test proce-
dure yields results that are so unrepresenta-
tive of the clothes washer’s true energy con-
sumption characteristics as to provide mate-
rially inaccurate comparative data. In such 
cases, field testing may be appropriate for 
establishing an acceptable test procedure. 
The following are guidelines for field testing 
which may be used by manufacturers in sup-
port of petitions for waiver. These guidelines 
are not mandatory and the Department may 
determine that they do not apply to a par-
ticular model. Depending upon a manufac-
turer’s approach for conducting field testing, 
additional data may be required. Manufac-
turers are encouraged to communicate with 
the Department prior to the commencement 
of field tests which may be used to support a 
petition for waiver. Section 6.3 of this Ap-
pendix provides an example of field testing 
for a clothes washer with an adaptive water 
fill control system. Other features, such as 
the use of various spin speed selections, 
could be the subject of field tests. 

6.2 Nonconventional Wash System Energy 
Consumption Test. The field test may consist 
of a minimum of 10 of the nonconventional 
clothes washers (‘‘test clothes washers’’) and 
10 clothes washers already being distributed 
in commerce (‘‘base clothes washers’’). The 
tests should include a minimum of 50 energy 
test cycles per clothes washer. The test 
clothes washers and base clothes washers 
should be identical in construction except 
for the controls or systems being tested. 
Equal numbers of both the test clothes wash-
er and the base clothes washer should be 
tested simultaneously in comparable set-
tings to minimize seasonal or consumer 
laundering conditions or variations. The 
clothes washers should be monitored in such 
a way as to accurately record the average 
total energy and water consumption per 
cycle, including water heating energy when 
electrically heated water is used, and the en-
ergy required to remove the remaining mois-

ture of the test load. Standby and off mode 
energy consumption should be measured ac-
cording to section 4.4 of this test procedure. 
The field test results should be used to deter-
mine the best method to correlate the rating 
of the test clothes washer to the rating of 
the base clothes washer. 

6.3 Adaptive water fill control system field 
test. (1) Section 3.2.3.1 of this Appendix de-
fines the test method for measuring energy 
consumption for clothes washers which in-
corporate both adaptive and alternate man-
ual water fill control systems. Energy con-
sumption calculated by the method defined 
in section 3.2.3.1 of this Appendix assumes 
the adaptive cycle will be used 50 percent of 
the time. This section can be used to develop 
field test data in support of a petition for 
waiver when it is believed that the adaptive 
cycle will be used more than 50 percent of 
the time. The field test sample size should be 
a minimum of 10 test clothes washers. The 
test clothes washers should be representative 
of the design, construction, and control sys-
tem that will be placed in commerce. The 
duration of field testing in the user’s house 
should be a minimum of 50 energy test cy-
cles, for each unit. No special instructions as 
to cycle selection or product usage should be 
given to the field test participants, other 
than inclusion of the product literature pack 
which would be shipped with all units, and 
instructions regarding filling out data col-
lection forms, use of data collection equip-
ment, or basic procedural methods. Prior to 
the test clothes washers being installed in 
the field test locations, baseline data should 
be developed for all field test units by con-
ducting laboratory tests as defined by sec-
tion 1 through section 5 of this Appendix to 
determine the energy consumption, water 
consumption, and remaining moisture con-
tent values. The following data should be 
measured and recorded for each wash load 
during the test period: Wash cycle selected, 
the mode of the clothes washer (adaptive or 
manual), clothes load dry weight (measured 
after the clothes washer and clothes dryer 
cycles are completed) in pounds, and type of 
articles in the clothes load (e.g., cottons, lin-
ens, permanent press). The wash loads used 
in calculating the in-home percentage split 
between adaptive and manual cycle usage 
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should be only those wash loads which con-
form to the definition of the energy test 
cycle. 

Calculate: 
T=The total number of energy test cycles 

run during the field test. 
Ta = The total number of adaptive control 

energy test cycles. 
Tm = The total number of manual control en-

ergy test cycles. 
The percentage weighting factors: 

Pa = (Ta/T) × 100% (the percentage weighting 
for adaptive control selection) 

Pm = (Tm/T) × 100% (the percentage weighting 
for manual control selection) 

(2) Energy consumption (HET, MET, and DE) 
and water consumption (QT), values cal-
culated in section 4 of this Appendix for the 
manual and adaptive modes, should be com-
bined using Pa and Pm as the weighting fac-
tors. 

[77 FR 13939, Mar. 7, 2012] 

APPENDIXES K–L TO SUBPART B OF PART 
430 [RESERVED] 

APPENDIX M TO SUBPART B OF PART 
430—UNIFORM TEST METHOD FOR 
MEASURING THE ENERGY CONSUMP-
TION OF CENTRAL AIR CONDITIONERS 
AND HEAT PUMPS 

NOTE: The procedures and calculations 
that refer to off mode energy consumption 
(i.e., sections 3.13 and 4.2.8 of this appendix 
M) need not be performed to determine com-
pliance with energy conservation standards 
for central air conditioners and heat pumps 
at this time. However, any representation re-
lated to standby mode and off mode energy 
consumption of these products made after 
corresponding revisions to the central air 
conditioners and heat pumps test procedure 
must be based upon results generated under 
this test procedure, consistent with the re-
quirements of 42 U.S.C. 6293(c)(2). For resi-
dential central air conditioners and heat 
pumps manufactured on or after January 1, 
2015, compliance with the applicable provi-
sions of this test procedure is required in 
order to determine compliance with energy 
conservation standards. 

1. DEFINITIONS 

2. TESTING CONDITIONS 

2.1 Test room requirements. 
2.2 Test unit installation requirements. 
2.2.1 Defrost control settings. 
2.2.2 Special requirements for units having 

a multiple-speed outdoor fan. 
2.2.3 Special requirements for multi-split 

air conditioners and heat pumps, and sys-
tems composed of multiple mini-split units 
(outdoor units located side-by-side) that 

would normally operate using two or more 
indoor thermostats. 

2.2.4 Wet-bulb temperature requirements 
for the air entering the indoor and outdoor 
coils. 

2.2.4.1 Cooling mode tests. 
2.2.4.2 Heating mode tests. 
2.2.5 Additional refrigerant charging re-

quirements. 
2.3 Indoor air volume rates. 
2.3.1 Cooling tests. 
2.3.2 Heating tests. 
2.4 Indoor coil inlet and outlet duct con-

nections. 
2.4.1 Outlet plenum for the indoor unit. 
2.4.2 Inlet plenum for the indoor unit. 
2.5 Indoor coil air property measurements 

and air damper box applications. 
2.5.1 Test set-up on the inlet side of the in-

door coil: For cases where the inlet damper 
box is installed. 

2.5.1.1 If the section 2.4.2 inlet plenum is in-
stalled. 

2.5.1.2 If the section 2.4.2 inlet plenum is 
not installed. 

2.5.2 Test set-up on the inlet side of the in-
door unit: For cases where no inlet damper 
box is installed. 

2.5.3 Indoor coil static pressure difference 
measurement. 

2.5.4 Test set-up on the outlet side of the 
indoor coil. 

2.5.4.1 Outlet air damper box placement 
and requirements. 

2.5.4.2 Procedures to minimize temperature 
maldistribution. 

2.5.5 Dry bulb temperature measurement. 
2.5.6 Water vapor content measurement. 
2.5.7 Air damper box performance require-

ments. 
2.6 Airflow measuring apparatus. 
2.7 Electrical voltage supply. 
2.8 Electrical power and energy measure-

ments. 
2.9 Time measurements. 
2.10 Test apparatus for the secondary space 

conditioning capacity measurement. 
2.10.1 Outdoor Air Enthalpy Method. 
2.10.2 Compressor Calibration Method. 
2.10.3 Refrigerant Enthalpy Method. 
2.11 Measurement of test room ambient 

conditions. 
2.12 Measurement of indoor fan speed. 
2.13 Measurement of barometric pressure. 

3. TESTING PROCEDURES 

3.1 General Requirements. 
3.1.1 Primary and secondary test methods. 
3.1.2 Manufacturer-provided equipment 

overrides. 
3.1.3 Airflow through the outdoor coil. 
3.1.4 Airflow through the indoor coil. 
3.1.4.1 Cooling Certified Air Volume Rate. 
3.1.4.1.1 Cooling Certified Air Volume Rate 

for Ducted Units. 
3.1.4.1.2 Cooling Certified Air Volume Rate 

for Non-ducted Units. 
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