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Verification Testing — Clothes Dryers in Australia

Verification Testing
Household Clothes Dryersin Australia

| ntroduction

This s the second report released by the Nationa Appliance and Equipment Energy
Efficiency Committee (NAEEEC) to report the outcome of an extensive independent testing
program. This report details the results of testing two household clothes dryers. However,
when cong dering these results, they need to be placed in the context of the wider testing
program commissioned by NAEEEC to cover al gppliances subject to mandatory [abelling
and minimum energy performance standards.

A report on refrigerators and freezers has been released at the same time as this report.
NAEEEC will progressively release separate reports for domestic air conditioners and
clothes washers later in 2001 from this round of testing. NAEEEC aso expects to release
reports relating to eectric storage hot water units and dishwashers in 2002.

Whowe are ?

NAEEEC comprises officids from government agencies with an interest in product energy
efficiency drawn from dl jurisdictionsin Austrdiaand in New Zedand. Thiscommitteeis
regpongible for implementing the nationa greenhouse gas and energy efficiency programs on
behdf of dl Audrdian governments.

The Nationd Association of Testing Authorities (NATA) in Audrdiais responsible for
accrediting member laboratories to measure compliance to Australian Standards and,
amongst other things, test the range of gppliances subject to mandatory gppliance labelling
and minimum energy performance standards.

Why conduct verification testing ?

The nationd energy efficiency program is built on appliance labelling mandated by each Sate
and territory under electrica safety regulation. For more than 10 years, NAEEEC members
have tested gppliancesto verify manufacturer clams. NAEEEC and its predecessors have
commissioned independent test [aboratories who are accredited by NATA to undertake
these tests to measure the energy use and performance of appliances and to confirm the
accuracy of comparative efficiency |abels attached to those appliances.

In 1999, NAEEEC and NATA agreed to conduct amajor review of the independent
laboratories’ capacity to test appliances to the exacting Australian and New Zealand
appliance performance Standards. NAEEEC took this decision to demonsirate the capacity
of NATA laboratories to test compliance with the minimum efficiency levels specified for
refrigerators, freezers and eectric storage water heaters from late 1999 aswell asfor the
new energy labdling requirements commencing in 2000.
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In circumstances where governments are requiring suppliers to improve the energy efficiency
of their products and consumers to pay potentially more for energy efficient products,
NAEEEC wanted to transparently demondtrate the capacity of testing authorities to
accurately measure compliance with the new regulatory requirements.

What was tested ?

NAEEEC agreed to fund NATA and its member |aboratories to undertake a
comprehengve testing program of al regulated appliance typesin every independent NATA
accredited laboratory in Audtrdia. This program consisted of 13 products from 6 different
product types being tested by 6 different laboratories resulting in 53 test reports. The main
focuswasto identify testing issues within each Standard that may require recons deration by
the relevant Standards Committees.

This*“round robin” test program was undertaken with the ass stlance and expertise of the
NATA who provided witnesses at each of the tests conducted in each laboratory. The initid
round of testing was commenced in October 1999 with thefind testsin thisinitid round
completed in late March 2000. A program of follow-up testsis continuing in response to
specific questions and queries raised by the origina results for four of the Sx gppliance

types.

The round robin tested both the repeatability (the ability to obtain the same result on the
same machine in the same laboratory) and reproducibility (the ability to obtain the same
result on the same machine in a different laboratory) of the various test sandards. The
round robin sought to identify issues within each Standard that may require reconsderation
by the rdlevant Standards Committee.

What will change ?

For appliances other than refrigerators and freezers, NAEEEC is proposing changes to
some of the test sandards as a result testing undertaken for the round robin. NAEEEC will
share the results (subject to some confidentidity constraints) with other stakeholders as part
of the process of continudly improving public confidence in both gopliance labdling and
minimum energy performance standards. The results will be released progressively in 2001
and NAEEEC proposesto assist suppliers laboratories by alowing tests to be undertaken
on the same units used in the “round robin” in their own |aboratories.

It remains imperative that inter-laboratory varigbility in testing is minimised to acceptable
measured levels and those levels are documented so those regulators only act on those
cases of truly inaccurate labelling and standards. Regulators also want to keep the public
(and the industry) aware of these testing issues.

This report contains the comparative results for each product but identification of each
participating laboratory has been removed and the results for each product mixed to further
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protect the identity of participants. This report contains generd comments on the possible
reasons for the differences in results (where these exi<t), and the subsequent tests that have
been commissioned in order to improve the results (where gpplicable). Detailed comments
are contained in a separate |aboratory specific report, which was made available to the
participating laboratory, and to NATA.

More detall of this testing program can be found within the “ Adminidrative Guiddines for
Labdling and MEPS’ which can be down |oaded from the Austrdian Greenhouse Office
web gte:

http://mmww.greenhouse.gov.au/enerqyefficiency/appli ances/naeeec/program.htmi

What clothes dryers were tested ?

Two products were chosen for the “round robin”; a dryer that used atimer control and a
dryer that used an autosensing control. The units represented were:

Timer Dryer — Eurotech MAD500
Autosensing Dryer — Asko T760

These units were purchased at random from aretail outlet.

What laboratories participated ?

NAEEEC accepted test reports from three laboratories that tested the domestic clothes
dryers. All three laboratories are NATA accredited for clothes dryer testing and have at
various times performed check testing for NAEEEC.

While the identity of NATA accredited laboratories is not confidentia, at the request of
NATA and some of its members, NAEEEC has decided not to disclose the three
|aboratories whose results are contained in this report. Possible unwarranted commercid
advantage is the reason for not declaring the names of the participating laboratories.

What Standard was tested ?

The test were conducted as specified in AS/NZS 2442.1-1996 (including amendments 1 &
2). Mr John Greenham, an expert appointed by NATA, witnessed the tests of both
products conducted in the three laboratories.

The energy consumption test only was conducted on each of the test unitsin al three
|aboratories.
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What did the NATA Observer find ?

Laboratory Facilities— Generally

Two of the laboratories facilities were adequate to carry out clothes dryer tests. These
fadilities include factors such as ambient control, test room conditioning equipment, and
recording raw data. The third laboratory was required by NATA to upgrade controls on
environmental conditions before re-tests were carried out.

Environmental Conditions

Two laboratories were able to maintain the environmenta conditions as required by the
Standard. The third laboratory as noted above was required to upgrade environmental
controls.

Instrumentation and Calibration

All laboratories ingrumentation such as balance scales, power meters and temperature
sensors were adequate to meet the requirements of the Standard and were within the period
of re-cdibration.

Compliance by laboratories to Sandards
All laboratories complied with the requirements of the current standard as written.

What were the test results ?

Results

The following chart detail the results from the initia round robin tests conducted on the
selected clothes dryer units:

Figure 1: Initial round of tests

Clothes Dryer CEC
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Note: Labs 1 to 3 for the Asko unit do not correspond to Lab 1 to 3 for the Eurotech unit.
Notenon zero Y axisfor energy.
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Analysis of Results

Energy Consumption tests demongtrated a reasonable level of reproducibility between
laboratories. Uncorrected variations ranged from +3% to +5%. However, on advice,
NAEEEC attempted to identify the issuesthat created this variation because it felt that there
was gill room for further improvement in terms of reproducibility.

Analysis of the results suggested a number of possible causes for the observed discrepancies
between the laboratories. These possible causes were investigated in a series of follow up
tests that are detailed in the following sections.

Timer Dryer: Follow-Up Tests

Following the initid round robin tests a series of further tests were conducted a one of the
test laboratoriesto try to determine the cause of the observed discrepanciesin the timer
dryer results. The results of these follow-up tests were presented at a Standards' meeting in
May 2000.

The main finding of these tests was that balance readings were likely to be sgnificantly
affected by two factors:

1. Theaccumulation of condensed water within both interna and externa ducting
associated with the dryer.

2. The buoyancy effect caused by hot air accumulating in the dryer.

To overcome these problems, the Standards Committee is formulating arevision to the
current test method based on conclusions from the round robin results. The revised test
method (see appendix A) dill relies on taking the results of the interpolation using the
platform scales. However, these results are then adjusted by a correction factor equa to the
difference between the find mass (my,) as measured on the platform scaes and the find

meass (my) as measured by removing the load from the dryer and measuring its mass

Separately.

The revised test method was trided on the timer dryer at the first |aboratory. The same unit
was then shipped to the two other |aboratories and tested using the revised test method.

The results from the three participating laboratories are presented below.
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Table1: Resultsof Dryer Retesting

Reading Lab1l Lab2 Lab3
Mg Bonedry mass 4.19 4.16 4,15
El Energy consumption at reading 6-7% 379 375 3.77
M, Mass of load messured in dryer &t 6-7% 4.46 444 4.39
M; Find mess of load measured out of the dryer 440 4.42 458
M, Find mass measured in dryer (ie at 5-6%) 4.40 441 4.36
M o0 Target massat 6% 4.44 441 4.40
E2 Energy at reading 5-6% iefind energy 3.88 3.77, 3.82
AF Adjustment Factor -0.01 0.01 022
E6% Energy Consumption at 6% moisture content 3.80 3.76 381
CEC (old gandard) 628 621 629

As can be seen the results from each laboratory are very close. The maximum differencein
the energy consumption is 1.4% (x 0.7%).

Conclusions From Results Of Timer Dryer Follow up Tests

The results obtained using the proposed revised method represent a significant improvement
in reproducibility. Using the revised method, clothes dryer energy consumption tests can be
reproduced with a maximum variaion of approximately 1.5%.

Auto Sensing Dryer Follow-Up Tests

The auto sensing test method is straight forward as the dryer is operated until the
commencement of cool down then the load mass, moisture content and energy consumption
are determined at that point for the selected program.

Tests were commissioned to examine the impact of exhaust placements and humidity control
on the operation of the dryer. The results showed that smal changes in the ambient
conditions have little impact on the overdl| dryer energy efficiency. Andyssof thistest data
aso reveded that the ASKO dryer termination moisture content was variable, and seemed
to be independent of ambient humidity control and venting arrangements. Fina moisture
content varied from 3% to nearly 7% using the same program and this appeared to be
largely random in nature (the standard requires a maximum fina moisture content of 6% at
the start of the cool down period).

By plotting the data of moisture content versus energy consumption for each laboratory, it
can be seen that the variation between labsis extremely smal. Two Laboratorieslie within
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7 kWh (about 1% of energy) of the energy-performance curve of the other laboratory for
the same moisture content for the ASKO dryer. This suggeststhat if the dryer could have
been terminated at the same moisture each time, energy reproducibility would be of the
order of 1%.

Figure 2: Energy Performance Curve - Asko autosensing
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It should be noted that the energy performance curve is rather steep at the point of
termination, with a change of about 2.5% in energy for each 1% change in moisture content.
So the vaidion in find moisture content which gppearsin the origina round robin energy
graph for the ASKO machine (Figure 1) is mostly due to the varigble behaviour of the
machine under test rather than a problem with the test method as such.

Outcomes

The findings of this study were presented to the joint Austraian/New Zedand Standards
Committee that deals with clothes dryers (EL 15/4) in February 2001. The Standards
committee agreed to the following dterations

1. The Standard should mandate that the clothes load should be weighed separatdly at the
end of the program (start of cool down) to alow for any accumulated moisture and
buoyancy to be accounted for in the test method. (see proposed revisonsto the
gandard detailed in Appendix A).

2. That the only acceptable method for determining the final moisture content for
autosensing type dryers should be based upon the mass of the |load welghed separately
at the end of the autosensing program as detailed in Appendix A (use of the balance to
determine the clothes massis not acceptable).
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3. That the method for determining energy consumption for manua and timer type dryers
be modified in accordance with Appendix A so as to account for accumulated moisture
and buoyancy.

4. For the purpose of verification testing of autosensing dryers, the taking of asingle
reading will be acceptable only if the find moisture content is equivalent to theinitia
claim used to determine the label energy consumption. Where thisis not the case two
runs may be required. Where the mass of the load is tracked using a baance and the
find moisture content of the verification run islower than the origind dam, interpolation
back to the claimed termination moisture content can be undertaken using the method
develop for timer dryers (but replacing a 6% target moisture content with the claimed
moisture content — note that many autosensing dryers cannot be stopped to take mass
measurements on a balance so a method of continuous mass measurement may be
required). If not, then one additiona run must be undertaken to return afind moisture
content such that one run is above the claimed find moisture and one run is below the
clamed fina moisture (using a different program setting as necessary). Using
interpolation between the energy consumption results of each run, the predicted energy
consumption at the moisture content of the initial claim can then be determined.

NAEEEC bedlieves the results of the additiond testing vindicate its decison to commission
tests that further analyse the reasons for the variations reported in theinitia round of testing
in 2000. Thefact that the relevant Standard Committee is working to amend the standard is
evidence of that concluson. Thelevd of confidence in the reproducibility of results between
|aboratories has been enhanced through this process.
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APPENDIX A

Proposed Revision to the Clothes Dryer Test Standard AS/NZS 2442.1:1996

1. Autosensing Dryers

The method for determining the moisture remova and energy consumption (Appendix B)
shall remain asis except that the “ performance target” (total mass = 106% of bone dry
mass) as noted in B3.2.1 (c) shdl be measured (at the point immediately prior to the cool
down period) by removing the load from the dryer and measuring the load alone on ascae.
The revised clause would be clause B3.2.1 (g) that would read as follows:

(0) Monitor the dryer as it progresses through the program. When the hester
switches off for thefind time, i.e. immediately before the cool-down period
begins, (refer to Paragraph B3.3 for methods of determining cool-down) stop
the dryer, remove the load and immediately transfer the |oad to a balance or
scae and record the final mass (my). If thefind mass myis greater than the
performance target myy, the test shal be invdid and anew run (possibly with a
different drying program setting) shall be conducted.

A new section on the verification of auto-sensing dryer energy consumption will include a
requirement to interpolate the result to the claimed fina moisture content when ng the
origina clam (ether using the timer dryer correction gpproach with a balance or undertaking
separate test runsto alow interpolation).

2. Manual and Timer Dryers

The method for determining the moisture removal and energy consumption (Appendix A)
ghdl remain asis except that:
- Theinterpolation method shal be the only method used; and
The results of the interpolation using the platform scales shdl be adjusted by afactor
equd to the difference between the find mass (m,) as measured on the platform
scales and the find mass (my) as measured by removing the load from the dryer and
measuring its mass separately.

The revised clauses would be as follows:
A3.1 Ddeethe NOTE at the end of this clause.
A3.2 Ddeeentirdy.

A3.3 (h) Add the following to the end of this clause
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Immediately following thefina reading on the plaiform scaes stop the dryer, remove the
load and immediately transfer the load to a separate balance or scae and record the
find mass (m). If the find mass m is greater than the performance target mes,, the test
shdl beinvdid and anew run (with alonger drying time ) shal be conducted.

Usang the find mass myand the mc; figures ca culate the adjustment factor (AF) as
folows: AF=m-my

A3.3(i) Alter asfollows.

12

Using the two vaues of energy, perform alinear interpolation (adjusted using the
adjustment factor (AF)) to obtain the test value of input electrica energy for a
moisture content of 6% exactly.

A suitable equation for thisis asfollows:

gma+ AF - mosw)x(E2- Ea)y

Ee%ZEl"'g (M + AF - me2) H
Kk K KKK
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