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TEST PROCEDURE DEVELOPMENT
FOR RESIDENTIAL DISHWASHERS

oy Natascha S. Castro Wechanicai Engimeer. Building and Fire Research Laboratory, National Instituse of Standards & T echmology

[t has been recognized that the current Department of Energy (DOE)dishwash-
er test procedure s inadequate in testing soil sensing dishwashers. This paper
discusses proposed changes to this test procedure, including several altemative
testing options that were analyzed, with the goai of obtaining reliable efficiency
factors which consumers could use in making purchasing decisions. Results of
studies, conducted to determine the effect of the proposed revisions on calculat-
ed energy factors, are presented. In particular, tests of 1 soil sensing dishwash-
er, using the proposed test procedure and the current test procedure, are pre-
sented. [ssues concerning manufacturers and energy conservation groups are
also discussed.

Deficiencies in the Current Test Procedure

Design modifications in recent vears and changing consumer dishwasher
usage have established the need for additional test procedure revisions. [n
1996, the National Institute of Standards and Technology (NIST) evaluated the
current test procedure. The results proved the DOE test procedure 10 be an inad-
equate evaluation technique for comparing the performance of soil sensing
dishwashers to conventional dishwashers (3], although no waiver request was
submitted for soil sensing dishwashess, the results of the 1996 study deemned it
necessary 10 change the test oocedure, and specificaily, 10 resolve unrealistic
measurements of representative energy use. [n addition. NIST identified several
other aspects of the test procedure that needed improvernent, such as updating
references and improving repeatability between laboratories.

To ensure that all major issues were addressed, NIST and DOE met with
members of the Association of Home Appliance Manufacturers (AHAM) 10 dis-
cuss the results of the initial review, additional ideas. and concemns regarding
the test procedure. The comments resulting from these meetings, combined
with discussions with energy conservation groups, were used to identify major
isstes and to formulate a proposal for resolving deficiencies in the rest proce-
dure [4]. ’

Five major issues were identified:

* discrepancies in class destgnation for compact and standard

dishwashers

* anunrealistically high energy factor for soil sensing dishwashers

* whether to include stand-by power use in energy consumption
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012, 1999, at Purdue University, West Lafavette, [N. It was named winqer of the Dana Chase, St., Memorial Award. which is pre-
sented to the author(s) of the best paper delivered at the conference.

+ the need to reevaluate the representative average use cveles

* improving test procedure clarity and repeatability.

The driving forces behind each issue are presented, along with a discussion
of the proposed revisions to the dishwasher fest orocedure,

Compact vs. Standard Class Designation
The current dishwasher test procedurs designates o product classes, standard
and compact. that are defined based on the exterior width of the unit dccord-
ng 10 Part 430.32(0), a compact dishwasher is less than 339 ¢m (22 in) in
exterior width, while a standard disnwasher is “2qual ' or greater than 33.9
cm (22 in) in exterior width.” One of the comments submitted by AHAM pro-
posed that the definition of compact and standard dishwashers be hased on
washing load capacity. Under the current definition, NIST determined that two
models are paradoxically labeled and one dishwasher is evidently misclassified,
based on comparable models. ‘

Whirlpool Corporation' (Benton Harbor, MI) manufactures an under-
counter dishwasher under the Roper Brand. model RUDOSOOES, This dish-
washer has an eight-place-setting capacity. however, because it is only 43.7 cm

(18 in) wide, it is classified a5 2 compact dishwasher. General Electric(GE)!
(Loutsvitle, KY), also sells a dishwasher with a capacity of zight-place settings;
however, the GE model GSM2100Z is an under-sink dishwasher that $359¢m
(22 in) wide with a fuil-size. bottom rack and a 1op rack that is only one-third
the size of the bottom rack. This unit is labeled 2 a standacd dishwasher.

The “DishDrawer” model manufactured by Fisher & Pavkel! which can be
purchased with one drawer or two drawers, fs another dishwasher that presents
a potential for mislabeling. This model is greater than 539 cm (22 in) wide
and would therefore be labeled a standard dishwasher under the current class
distinction. The two drawer svstem operates as wo, stacked dishwashers shar-
(ng the same plumbing and washing svstern and can be run together or inde-
pendently. The single-drawer system only has a loading capacity of approxi-
mately six-place settings; however, because of the width-based definition, the
unit would be labeled as a standard dishwasher.

[t is important that the definition of dishwasher class be 1 measure that
proves useful to consumers when making purchasing decisions and that the
dishwashers be held to the appropriate minimum energy standard for their

measurements intended class. The minimum energy standards developed for compact dish-
Table 1: Conventional Dishwasher Water and Energy Data
Cycle Water Usage Water Energy Machine Energy Total Energy Energy Factor Current Modified
Type (Gallons) (kWh) (kWh) (kWh) (Cycle/kWh) EAOC EAOC
-Normal 10.02 17 0.58 2.28
Trunc-Normal — 10.01 1.63 0.47 2.16 0.45 $49.98 $40.98
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Table 2: Soil Sensing Dishwasher Water and Energy Data

I
? ‘
j Cycle Water Usage Water energy Machine energy Total Energy Carrent Modified Current  Vodifed
Type (Gailons) {kWh) {kwh) (kwh) Energy Factor Energy Factor EAOC BAQC
L (Cycte/kWh) (Cycle/kWh)
? Normal +84 0.81 0.62 A3 — — —
L
Trunc 5.29 0.39 0.33 4 ).70 — $32.34 —
Normal
MAX 9.45 139 0.92 50 —_ — —_— —
Normal
Trunc 9.71 b3 0.85 43 — 057 — 332,36

washers have higher snergy sfficiency requirements than siandard dishwash-
&, [t is. therefore, critical that the clags definition be specific enough so com-
parable dishwashers are identified n the same class and held to the appropri-
1 mintmum energy standard. [t is, therefore. suggested that the definition of
standard and compact dishwashers be hased on woading capacity.

The Federa e Commission (FTC) deines 2 compact dishwasher a5 2
counter-iop dishwasher with a capacity of fewer than sight-place settings. A
standard dishwasher is then defined as aaving 2 capacity of eight-place settings
or more. To determine the effect of classifvi
dishwasher as 2 standard dishwasher, it cessary 1o see how such a dish-
washer would be tested. [n the existing standard. the test procedure designates
that an eight-place-setting load. olus six-serving pieces. be used in dishwashers
with water heating capabilities for ‘ests of the normal cvele, at temperatures
below 50°C (140°F). NIST find based definition 10 be approprate
tor making the oroduct class distinction, However. 10 ensure that ail standard

“pacty ‘ot the test oad. [t is proposed that 2 modified

dist
version of the FTC definition be adopted into the dishwasher test procedure.

The new class designations [2], Section 430320, would read as ¢

follows;

L Compact Dishwasher (capacity less than eight-place Sertings plus six-
Serring pueces as specified i section 6 | L of AH Standard pW-1;
] Decy ) )

it Standard Dishuwasher leapacity equal to or greater than esghi-place
Seiings plus si-serving pieces as specified in section 6.1.1 of the AHAM
Sandard DW- 1),

The effect of this change would be that 2 few models. such 15 the GE model
G331800Z and Whirlpool mode! RUDOSOOEB, would be re-classified as stan-
dard dishwashers and thereby decteasing the energy-factor requirement from
O.17 cycles/M] (0,62 eycles/kWh) 16 0.13 cvcles/MJ (0.46 cycles/kWh), Con-
versely, those dishwashers not capable of handling the eight-place setting plus
six-serving-piece load, such as the Fisher & Paykel modelDD60L, would be
required to meet an energy factor increased from 0.13 cvcles/MJ (0.46
cycles/kWh) 1o 0.17 cycles/MJ (0,62 cveles/kiWh),

Soil Sensing Technology in Dishwashers

Soil sensing technology has made the current test procedure ineffective in col-
lecting representative energy and water consumption data. Under the curent
test procedure, the absence of soils in the test cycle triggers a shortened cycle for
all adaptive dishwashers. T herefore, the energy factors obtained for these soil
sensing models are verv high and not representative of the performance when
2 soiled load is present. Some manufacturers have claimed lower energy fac-
tors (lower energy efficiency values) than those obtained using the current test
procedure because they realize that the results are not representative of energy

factors that consumers are likely 10 expertence under normal use.

Various testing options were evajuated. including performance tests and
tield studies. 1t is believed that the most realistic measure of energy con-
sumption is collected by funning a performance test in conjunction with
an energy est. This would zive consumers the abilitv w0 balance efficiency
and performance when making purchasing decisions. However. the prob-
lems ussociated with performance rests are significant. Apart from the issue
fining an appropriate soil load. there s 4 common problem of estab-
lishing repeatability and iesting consistency between laboratories for per-
tormance based tests. [n addition, there is 1 significant increase in test bur-
den—once manutacturers introduced soils into a machine, th
dishwasher could no longer be sold 2s “new

The second option investigated is conducting field studies to obtain real
world data regarding tvpical cvcle times for soil sersing dishwashers. Test bur-
den would not be high for those manufacturers who toutinely collect such data
for analysis: however, it would be difficult to sstablish a test population that
would be uniform for ail manufacturers. [t was thus necessary to find an alter-
native test procedure for soil sensing dishwashers that would provide reiiable
data without greatly increasing test burden or cost to manufacturers,

The DOE proposes to resolve this problem by modifving the definition of
dishwashers 10 specify two tvpes of dishwashers, conventional and soil sensing,
and adding new definitions for these two pes. A method could then be devel-
oped 1o collect representative energy and water consumption values for soil
sensing dishwashers. AHAM suggested 2 method 10 collect representative data
bv forcing soil sensing dishwashers into 1 maximum normal-response cycle,
Manutacturers would test a dishwasher in accordance with the current DOE
test procedure in the normal cvele and record the energy and water consump-
tion values for the “minimum sensor normal” 1 Miin 30d Vi, respective-
ly. DEMs would then adjust the dishwasher cvele to reflect maxdmum soil load-
ing and repeat the test, recording the energy and water consumption values for
the “maximum sensor normal” as Mgy and Vi, respectively. Each manu-
facturer would provide keystroke instructions on how to force a dishwasher into
A maximum-sensor normal response.

The next step would be 1 weight energy and water consumption values,
according o the percentage of people who do and do not pre-treat their dishes.
The electrical energy consumption per cycle for the machine is expressed in
KWh per cycle and defined as:

p e y s V7
M= (M ¥ (7 +j'”ma;x" 1 -P)] Ny
where, P equals the fraction of people who pre-treat dishes and (1-P) equals
the fraction of people who do not pre-treat dishes.
Similarly the water consumption per cvcle for the machine is expressed in
kWh per cycle and defined as:
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V= "}sz LiP) = '/',n c/1-P)]
Istng the same weighting racrozs (Pand {-P}.

This suggestion has been reviewed and the DOE proposes to adopt it into
*he test procegure with changes. The DOE proposes [0 inciude 4 ciause stating
that if 2 manufacturer does qor provide 4 way to artificiaily force 2 maximum
response. a soil load shail be introduced, us specified in the AHAM DW-1 L pertor-
mance test {0 obtain the maximum eNergy consumpion.

& second matter relates 10 the percentages 1o be used in pro-rating the
S 40d Eqpy values (energy consumption). it was proposed by AHAM that
the Soap and Detergent Association (SDA) supply data based on survevs of the

aumper of persons who pre-treated their soiled dishes with water and the nurm-
2er of persons who scrape the soiled dishes o load them directly into the disn-
washer. The >Uooomng argument for the use of this data is that pre-ireated
dishes have lower soif levels that mgger lower energy consumption in soil sens-
\ng dishwashers. Manufacturers have claimed that in studies. persons who pre-
ireat their dishes have dishwashers that operae in the minimum cvcle. Con-
versely, it is believed that for persons who do "xoc pre-treat their dishes. the hign
soil level will trigger 2 maximum response. The SDA report, based on 1995
data, states that 79 percent of the people surveved pre-treat their dishes ¢ using
water 1o rinse scrub or soak the Hishes) and 21 percent of those surveved do
nothing or merely scrape their plates. The SDA also noted that ! because these
results are based ﬁn consumer perception and {nerpretation. there are inher-
201 uncartainties. The DDA stated that the namnoua not be used as quantita-
Ve qaia representative of consumer practicss {5

The DOE agrees that given the disclaimer Wbm the SDA report and other
expressed concerms, the 1995 SDA data is not sufficient for determining the per-
centages of pre-treatment. For this reason. we colleced additional daa ¢ from 2
08Q Proctor and Gamble survey, showi Ng 73 percent pre-treating and 27 per-

0t 00t pre-ireating, which supports AHAM's statement that : he number of

Dersons who pre-ireat their dishes has ’JI ressed over the past 10 vears
dishwasher-user su onducted in 1999 by Dethr
Northwest Epefmj Eiiciency Aliiance and the Consortium for |
found that 63 percent

‘eir ishes as “somewhat clean.”
with small particies of food |

of msoondeﬂts cated h
eft. or “very clean,” with ail or almost il of the
jood gone. However, w“en Dethman and Associates calculared 2 cleaniiness
score based on 1 series o { questions. the "exu ts showed 33 percent of the dishes
were rated a5 “somewhar clean” or wery clean.” This highlights the subiective
nature of these surveys and the varations in the way the questions were ore-
ented. This data was therefore used as a2 qualitative indication and not a5 2

Juantitative meastire of consumer practices. 6]

Lacking more or° ise data at this time, the DOE is proposing io '"se the fol-
lowing compromise figures a5 1 reasonable surrogate for average soil loading:
“0 percent 1o represent the percentage of the population who pre-ireal their
dishes and 30 percent 10 represent Vhe percentage who do not pre-treat their

dishes. Since the determination of these percentages is critical to the test proce-

dure formula for the soil sensin ¢ dishwashers. the DOE is especiallv interested
in receiving comments on the orooosed percentages. Once this data is present-

ed. the DOE intends to review the values and adjust the weighting factors s
needed.

Stand-By Power
The exisiing test procedure was only designed to measure energy Consumption
during the st cvcle, .iowever. the drive to provide more advanced features in
the high-end models (2.3 innovative soil sensing control schemes and dis-
plavs) caused a shift lmm ﬂecﬁfmmf controls to electro-mechanical conteols
using transtormers. Using ‘ranstormers, Lbejsmfbne" CONSUMES energy sven
when the dishwasher is not running a cvcle (stand-by). The transformer DIo-
vided power 10 the controls needed for ‘he timers and display lights. and
iowed manufacturers i store | information about previous cycles 10 be used in
the adaptive control schemes. [n one such model, the stand-by energy use was
measured 0 be 7.09 J/5 (7.0 ). When pro-rated for the estimated amount of
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time the dishwasher is on smnd—byn ‘e resuiting stand-bv energy use is 2113
Wi/vear 138.7 kWhyvear

The second gene" tion of controls shows 2 decrease in the use of irans-
fOrmers. 15 MICToprocessors are wtroduced. These IUCTODIOCESSOTS continiie o
require stand-by power but on 4 smaller scale. AHAM 1epotts ¢hat on average,
electronics packages with 1 ‘ranstormer consume 8 I/sec 16 W), mid-range
slectronics consume 3 /s 10 3.3 /5 (3 W 10 3.5 W), und low- JOWeT £l8Ctronics
consurme as Emle s L3002 /’S (15 W10 2W). When pro-rated for the vear,
the aWerage energy use for the mid-range and low- DOWET 2leCITONICS (s esumat-
2d 10 be 97.9 W/ve rand 32.6 Mjvear, respectivelv, (272 kWhyvear and 146
KWhyvear) and are obtained as follows:

Representative Time in Stand- by Hode:
*8.760 hours/veur - /204 cycles/vear = 90 minutes/cvcle)
Hoursvear

= 3.304 stand-bv

Annual Energy Consumotion in Stand-8v Mode:
» Transtormer: | 8,364 stand-hy Rours/ vear *7.09 Isec) = 2113 Mlfvear
+Mid-range: (¢ ,wyl stand-bv hours/vear * V,~>,,'

*Low-power: (8,364 stand-bv hours vear =

T

This issue of <t"vp S0 Known s “invisible
energy “leaking,” - many resi emm apol x:mcea h thave @

incorporated into
improving, the \u“f‘\df ”creas
electronics packages and therebv :crsumno ; ‘
test procedure is 'e igned 10 coliec: represeniaive data for otal annual 2
use 1 calculate the % Loperating cost (FAOC) which cons:
can use 10 make thei auch:m g decisions. Tm issue must be addressed for
..h appliances that have the potential for stand-bv power consumption, includ-
ng dishwashers. The “m :ec'ded 10 address this issue in 2 Notice of Proposed
Rulemuking (NOPR) for 4

£s 0 establish uniform measure-
ment procedures rather ti;zm 10 address each st procedure individually.

=
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5
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Representative Average-Use
Historically, the Procier & Gamble (PG st urvey data has been used 15 the sofe
gauge of consumer dishwashing practices. [n 1983, the DOE amended ‘L*e
dishwasher test procedure to reduce the representative average-use from
cvcles per vear 10 322 cvcles per vear based on a P&G survev of consurmer dish-
washing practices, That survey was hased on data co ollected prior 10 1982, New
v data was soli omm the SDA for more recent v’eﬂ's [n response. the
SDA provided comparable survey results for selected vears from 1986 10 1996,
Averaging the survey results for this decade of survey data indicates Lm 2
aumber of cycles consumers use on a vearly basis has :Lecreasea from the cur-
rent value of 322 cycles per vear 1 264 cycles per vear. The DOE proposes 1o
use this data to support a revision of the “eoresenmve average use to 264
cvcles per vear. This change effectively lowers the estimated anaual aoe*mmg
cost (EAQC) which is the product of the representative average-use cycles, the
energy consumption (KWh/cvcle). and the representative average unit cost in
dollars per kWh.

Improving Test Clarity and Repeatability
The DOE also proposes that the olerance for the dishwasher and ambient term-
wemtu re in westing ¢ d itions be tightened from the current range of between
2L17Cand 29.4°C (70°F and 85°F) to between 21.1°C and 26.7°C (70°F and
30° C) The average tml energy consumption of a dishwasher ested at 29.4°C
(85°F) with a standard test load was measured | by NIST 10 be 17 6-percent
lower than the same test of the normal cycle tested at 21.1°C (70°F). This
etfect could cause significant variations in results between laboratories and
should be minimized. [t is noted that AHAM performance tests are conducted in
the temperature range of 21.1°C and 26.7°C (70°F and 80°F).

In another effort 10 increase the repeatability of testing between

laborato-
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was tested in the normal and ¢

ies. the DOE oroposes 0 incorporate more detailed requirements for test
charmber instailation and thar the changes be adopted into the dishwasher test
orocedure, using che wording proposed by AHAM. The revised instailation
nstructions Wil support uniformity mong ‘esting [aboratories without 1 sig-
adicant addition to the test burden. They are:

<. Testing conditions: 2.1 nstailation. The dishwasher must he
instailed in accordance J/Zl/) z‘be manufacturer’s msiructions. nder-
counter and under-simk dishwashers must he mstailed in a est areq us

Joilows: 4 standiard or compact under-counter dismoasher must be lested

n a reciangular enciosure constructed of nominal 9.5mm (0.37 in) Dby-
wood pamied black. The enciosure must consist of 4 top. @ bottom, a back,
and lwo sides. If the dishwasher is Drovided with a counteriop as part of the
appliance. the top must be omitted. The enclosure must be brought inio the
closest contact wnth the appliance as the configuration of the dishvasher
will allow.

it is 2 common industry practice 1o run a conamomno cycle for dishwash-
ers before conductng 2 test. This ensures that the water lines and sump arez of
the pump are primed, which Setter Jdpproximates normal household condi-
tons. The DOE proposes that this shouidsbe included 1 part of the test proce-
dure, 10 establish consistency between tests and laboratories.

To clarifv the rest “rocedue and increase repeatabi litv, the DOE proposes o
introduce 3 new section. “Instrumentaticn.” 1o consolidate all measurement
spectfications and 1o hase wolerances on nominal ¢ values, Within this section.
the DOE proposes o add specifications for 'emperature measurement devices
which were previousty aot stated.

Test Results and Discussion

NIST tested two dishwashers using the proposed test ﬂmﬂﬂue 1o deterrming the
atfect of the revisions: 2 conventional model with 2 predetermined wash
sequerice and a soil sensing model with adaptive controls 1o reduce energy

consumnption,

All tests were conducted using 48.9°C (120°F) inlet water and an eight-
place setting olus six-serving-piece test load. The con('eﬂiionai dishwasher
runcated-normal cycle. The soil sensing dish-

wasner was tesied In the normal and truncated-normaj cvcle followed by two
ests of the maximum-normal and maximum-: ‘runcated-normal cveles. A
sequence of key strokes was provided bv the manufacturer 10 force minimum
na maximum normal responses. This test was conducted wice and the
results :wemged

The results of testing the conventional ngﬂWuSﬂef and the soil sensing
dishwasher are presented in Table | and Table . respectively, The modifica-
tions discussed in this paper do not adect the zenera[ estmv requirements for
conventional dishwashers. However, ov updating the representative Qverage use
cycles 10 264, the calculated EAOC s etfectively reciuced by 18 percent, from
$49.98 10 $40.98.

For the soif sensing dishwasher, the esting requirements are greater. The
current test procedure caﬂs for testing the normat and truncated-normai cvcle
The current EAOC calculation is the product of: 1) the sner gy consumption in
the normal and truncated-normal cvele 2) he cost of energy, $0.25/M]
130.07/kWh). and 3) the representative aver age use cveles. 322, The result is an
estimated annual operating cost of $32.34, In :mi sensing dishwashers. this
only represents the dishwasher's minimum resporse,

For the revised test procedure. the maximum = 25pOnse energy consumption
is also measured. In addition to updating the repeesentative average use 1o 264
cveles per vear. a 70/30 ratio was used 1o uombme the minimum and maxg-
MUM energy use values, respectively. The result 4 negligible increase in the
EAOC. from 332,34 10 $32.36.

All standard dishwasher models are required 70 « “«wum compliance with
the minimum energy standard of §.13 cvelesME (0,46 cveles/kWh). For ne
conventonal dxsnwasnev the caleulated energy factor, 0.123 cycles/MJ (0.4

meyk“v‘ﬂ is slightly lower than the standard. The reason this particular est
is lower than the standard is believed o be because the water pressure used
during the tests was 255 kPa (37 psi). Although the allowable pressure range is
123kPai0 258 kPa (325 pst to 375 psi), dishwashers with timer-controlled
water valves (such as in this test unit) are prone 1o higher water usage at
greater water pressures.

For the soil sensing dishwasher, the energy factor is dependent on the
weighting factors used for minimum and masimum energy use. Additional

calculations were made 10 see the effect of changing the percentage of pre-
reated loads on the cesulting energy factor. Table 3 \Hows how the energy-fac-

Table 3: Effect of Pre-Treatment on the Energy Factor Calculation

Load not MAX Weighted Pre-Treated MIN Energy Weighted Energy Factor
Pre-treated  Energy Use Load Load Use Load (1/A+B)
GY) (B)

007 249 2.49 0% 144 0.00 040
90% 249 2.24 10% 144 n.14 042
80% 249 1.99 20% 1.44 0.29 , 0.44
70% 249 174 30% 0.43 0.46
0% 2.49 1.49 40% 0.57 048
50% 2,49 123 50% 144 0.72 051
0% 2.49 1.00 60% 1.44 0.36 0.54
30% 249 0.75 70% 144 1.00 0.57
20% 749 030 30% 1.44 115 0.61
10% 249 0.25 90% 1.44 1.29 0.65
0% 2.49 0.00 100% 144 144 0.70

A Load not pre-treated* Max Energy Use
B= Pre-Treated load* Min Energy Use

August 1909 APPLIANCE ENGINEER

75




»

AE _APPLIANCE® ENGINEER

‘or caiculation is atfected for an assumed range of pre-ireated loads. Data

panted in boid indicates the soif sensing dishwasher compliance with the min-

{mum energy standard for an assurmed pre-treated load as low a5 30 vercent.
Test results ;

percent.

in this paper have 4 combined standard uncertainty of 3.2

Conclusion
The review of the DOE dishwasher rest procedure identitied several deficiencies,
Through testing at NIST and discussions with members of AHAM and energy
conservation groups, five major issues were identified:
sdiscrepancies in class designation for compact and standard dishwashers
*an unrealisticallv high energy factor for soil sensing dishwashers
*whether to include stand-by pawer use in energy consumption mezsurements
*the need 10 reevaluate the representative average use cvcles
*improving test clartty and repeatability.

Several modifications were proposed to address these issues. A new defini-
ton was developed 1o classify compact and siandard dishwashers based on
capacity rather than width. A method of obtaining a “real-world" sstimate of
energy consumption in soil segsing dishwashers was presented by AHAM. The
method {nvolves forcing a minimum- and maximum-aormal response, mea-
suring the energy consumption, and weighting the vaiues with an sstimate of
consumer pre-treatment practices.

On the issue of stand-by power. tests of 2 soil sensing dishwasher
showed an energy consumption of 7.02 J/sec (7.02 W) which equates to
2113 Mi/vear (38.72 KWh/vear). However, this stand-by energy use is

Circle 136 on Reader Service Card
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expected to drop dramaticaily with the introduction of low-power electron-
{cs in new designs. The DOE fecognizes that ail energy use should he
included in the estimate for annual energy consumption for all appliances
and has decided to address this issue in 2 combined proposed rule for al]
appliances that consume stand-by power,

Laboratory tests were conducted on wo residential dishwashers: 2 eonven-
tional and a soil sensing model. Tests were conducted once according o the
current DOE test procedure and a second time with the modified test procedure.
Test results showed that the modified rest procedure caused an 8-percent
reduction in the estimated annual Operating cost (EAOC) for the conventional
dishwasher due to the reduction in fepresentative average use cycles. No signif-
icant change in the EAOC was seen for the soil sensing dishwasher due to the
weighting factor for the maximum longer wash cvcle balanced with the
change in representative average use.

The modifications discussed in this paper are intended o enable 1 realistic
comparison of energy consurmption resuits for conventional and soil sensing
dishwashers. By making a better class distiniction. establishing more real-world
st cycle for the soil sensing dishwasher. updating consimer use values, and
Increasing test repeatability. it is anticipated that the modified test procedure
#ill accornplish these obiectives. AE

Note :
‘The use of manufacturers’ names and product brands does not imply endorse-
ment by the National Institute of Standards and Technology.
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