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Abstract

The most important practical feature that represents the performance of a washing
machine is its ability to remove stains or soils from clothes. There are various tests to
measure a washing machine’s ability to remove stains or soils from clothes. The results of
these tests are dependent upon the kind of soiled fabrics used. Moreover, these results may
reflect some aspects of the effectiveness of a washing machine in cleaning clothes due to the
paritcular compositions of chemicals which comprise soils in soiled fabrics and the particular
conditions in which the results are evaluated. After selecting factors presumed to have a
major effect on the cleaning ability of a washing machine and choosing most widely used
soiled fabrics, we use experimetal statistics methods to screen real factors from them that
influence the cleaning ability of a washing machine in a statistically significant manner for
each soiled fabric. Using the least number of experimental rules required to extract the
necessary information, we then proceed to present the study on the relations between the sets
of selected factors and the soiled fabrics. We would then suggest which soiled fabrics is the
best for evaluating the performance in cleaning clothes of a washing machine based on the

above study.
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Table 1. Caharacteristics of artificially soiled fabrics

T
Test fabric ! Material Contents of soils Initial reflectance(2%)
EMPA116 cotton 100%  |blood, milk, carbon black 13
EMPAI101 cotton 100% Jfarbon black, olive oil 19
I T
CFT AS3 Lcotton 100% |chololate milk, soot 35
T —
; groundnut oil, kaolinite, flame soot,
CFT AS9 I cotton 100% iron oxideblack, iron oxideyellow- 44
| |ing
: !
1 .. . .
wfk10D ! cotton 100% (kaohmte,.f'la.me soot, iron oxide- 50
| |black, artificial sebum
! f
i \o]eic acid, trioleine, cholesterol
Japan } |oleate, liquid paraffin, squalene,
tton 1009
wet soiled fabric* f cotton % cholesterol, gelatin, clay, carbon 38
1 black

2. MEfey
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ek,
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orErctn BA4% EMPALL6 3 wik 10D, AS3 s} AS
9, EMPA101 3 Q&5 oA LE 77 E3F-A 5t
AgE Ygich

3. M™Ze ME

* o]3} wet type 0.8 £9)

A zpA ND-300A(INTEC Co., LTD, Japan) & A&
ol 27k Az o} 4 AZelA BASAR, T HFAL
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6% AHAZe] 93¥ W wyol Fujupalgd o}, 2 Q=Ate} 4 —3— Table 2ol A A4 vle} 2Hct,
Table 2. Factor and levels of two level experiment
\\ factor A B C D I E F G H
level \ water level | voltage opigigon ligt‘i%r time temperature ggtlg;lgteg{ hardness
(=) low 180 (volt) 45(%) 1:08 3(min.) | 10(°C) 0.5(times) } 10(ppm)
(+) high | 220(volt) 74(%) 1:20 | 25(min) | 50(C) | 3.0(times) | 300(ppm)
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% 1 A Bt L (dummy load)oll ojs) Mgk A o

A FFL £ Aol AHLT AlEtr)e) 2 49 3ol
Ao FFEAEEE 71T 0.599) 3,02 =5t
Few, Fxe] wish: 10ppm el 4o A9 ojem
25 AHE3Eld, 300ppm o] A4 dsRgS A}
&3te] =3,

Table 3. Experimental design of two-level experiment

- T

‘\\\\kfactor} Yates ? Confounding ) A B C 2 D E ! F [ ¢ | H

run no, "~ _ order | effects ‘r ;

o t t t t

1| 1| - - A B R A
2 A | o - i + + +
3 i B A A B + + -
4 1‘ AB | CF/DG | S e N e - - - —
5 | C | ol + | - -+ - -
6 I AC BF o+ ] - + | - - - + _
7 | BC | I R e e + +
8 | ABC | F N [ R ! +
s D i B S A R
10 . AD BG I R T G
1 | AD | AG I O l’ e N
12 | ABD ; G o+ ‘ TH - | - - .
13 . FG N -+ L+
14 i ACD \ + L=+t - -1 -+
15 ., BCD EH e
16 | ABcD | DF/CG |+ |+ Lo+ |+ =+ _
17 . E | S | - - -
18 ; AE ‘ : + { _ ; — ‘i — + [ + : + { -
19 . BE e T A T S B S S
20 ABE | e T
o B R R
22 I ACE | GH + ] - f + | -+ J -+ 1+
23 | BCE | DH e R T e R
24 | ABCE ' EF T T ! T I
e I
26 | ADE | FH L+ - ! -] - "
27 ' BDE | CH -+ R I - -
28 | ABDE | EG |+ o+ } -] - i + _
® | B | oBH | - o~ o+ o+ o+ Lo x| -
30 - ACDE | o+ - : + % + : + ; - - _
31 ‘ BCDE | H - ! + ! + 1+ | + : -l - +
32 [ABCDE AH |+ I+ 1+ } + J + 5 + I\ + +

(A: water level B: voltage C: operation rate D: liquor ratio E: time F: temperature

G: amout of detergent H: hardness)
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BE 2% FiHol disled mAthe] HAbY 154
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313}, ofw| Table 3ol A48 ve}zto] Yates of A
Ak (Yates order) & A-8-31ed, 2+ gqle] fzbel
& 3hie] BERY £4A 78 + UARFE Ak
=38 33lAtol4ke] A Eof metEle e vebhd
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225 29147ke] mEAEo® x|l AL A4
3lgich =3 27 o] Ake] mFABol E Al vrElE A
- & o5 o] FHEI Lol 3 AL Fol

|Etoll il & wlf ojgf o] vln|sicia AZHE
AL s abol| 4 A &3 o

]

m Zao H aF

1. 8atef £ZZIM (Homogeneity of Variance)z}

X574 (Normality) 712 4%

iAol 2ehke] FRARR AHAY A el
AR =R ¢howd ol24 FAAY Al s Y +
ew, 9o F rtAo] SFElojoful AYAA7L FA
A gejatelel glcka & 4 glch e &Y AR
I AFES 2y FAlH e R 352 shodghony, o
F EAHeE HET APL A9 & AA Urh
2 ol FALAHA T2 v F ARl £ A4
el A3 nol A 6F 23 Fo i Al Holl
A F 7hAe] ARlE oty o F Aok

Table 4 o+ Burr-Foster Q testol] &3 SFAL4]
73571 715, Table 5+ Shapiro-Wilk test ol &3}

BEKBREE

Table 4. Homogeneity of Variance of 6 artificially
soiled fabrics

Soiled fabric F Statistics
EMPA116 % 7.8347E-002
EMPA101 | 7.3818E-002

AS3 1.6209E-001
AS9 4.9185E-002
wik10D 5.7145E-002
wet type 4.6499E-002

A4 AFAAE MAFAh A Table 40 A4
5 Skl g AoE v, AS3E A9g 5%
of Qg Rol g F FF Aol 2Akt F
o] F4ke 2% EAAo R fFo3A (FYEFE o=
0.01) Fdslcks ¢ & + AUch wabsd AS3 ¢ F-
test A3} Sl AlFS 2gch o] AS3 8lF
2427} chE 2Q T EFHE e A o] vl - dof
A, F AezReld & 2dx & HE AAYL
H] % ofe) kg six|A|at, ZH7e] i e iz o) M)A
< %9 g vHE Aol ®e T TAAE AR
e M Balo] gleks 2&Hck & TadkAEH
of 3 AAE i, 2ai’izlz} Ao ofs 27
7t &9 AA 2dA A ] Avjets aliAlge 2
32} 2ste]o] Aol = H Aoz dokd 4 glow
2D AS3E TFATE 23A4EY ol FAEA
& AdJAgle HAE A E 1 Hglel s
Reld,

HFA 7} 8|4l Table 59 ZHzs} ko] 6
ATLUE mFolM FARCR {3 (frel4
@=0.05) 2Awdo] AT EE Aote AFAAE
ek whebd] 2 A 49 AS3E A% mE A
& o] F-testofl j3 2919 &7 9 mF2}tLo] EAH
o2 Fo3A ofeigleta AT 4 gl

e

a2 N oy

2. ZtE MiERIXlof Liet @A Eo| BiZEY

£ Ao ALST 8714 QA Faniel mEE
ol o 29ixe] vhe-EA4-S 7 &slgc}, Table 6
L 8T ARAA B 6F 23] & 32
5], 33 winAge Fuipbabgdel o3 HEARE
£ vepd Zoln], Table 72 o|o]| w& F-test 3}
2 Jehd Aol ol wle] HAAEARE F(32,2)=
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Table 5. Normality of 6 artificially soiled fabrics (x0.01)
lestfabricl  pvpang | EMPAILO AS9 wfk10D wet type
run no. ~

1 | 9999 | 9.203 9.997 9.999 9.997 9.458
2 90 | 9.938 9.997 9.999 9.310 9.426

3 | 8972 | 8.108 7.990 9.986 9.950 8.369

4 . 9.835 |  9.975 9.999 9.999 9.943 8.479

5 | 9.968 8.848 |  9.999 9.999 7.948 7.546
6 L 9710 9.933 9.999 9.999 8.966 9.977

7 9.943 8.644 9.999 9.999 8.966 9.977

8 7.725 9.459 9.999 9.999 8.621 9.996

9 9.165 9.450 9.975 9.999 9.852 8.119
10 9.890 9.78 | 9.999 9.999 8.656 9.118
11 7.776 8.269 9.998 9.999 8.827 9.580
12 8.371 9.803 9.999 9.999 9.560 8.369
13 9.771 9.996 9.999 9.998 7.557 9.509
14 | 9.038 8.174 9.999 9.999 8.906 9.889
15 8.417 9.570 9.999 9.999 8.732 9.652
16 9.998 8.800 9.999 9.999 9.817 9.311
17 9.204 8.986 9.999 9.999 7.900 9.273
18 | 8.677 9.461 9.999 9.999 8.724 8.001
19 | 8.775 9.863 9.999 9.999 8.819 9.565
20 . 896 | 8269 |  9.999 9.999 |  9.837 9.284
21 | 9.999 9.854 | 9.9% 9.999 9.631 9.376
22 | 9.999 8.409 |  9.999 9.999 9.112 9.815
23 8315 | 8.348 9.999 9.999 9.660 8.180
24 | 9.889 |  9.79 9.999 9.999 8.471 8.466
25 | 9.987 | 9.603 9.999 9.999 9.449 7.796
2 8197 8.830 9.999 9.999 7.781 9.999
27 l 9.9 | 9.991 9.999 9.999 9.938 8.065
28 | 9.308 | 9.952 9.999 9.999 8.295 9.026
29 9.998 | 9.3 |  9.999 9.999 9.386 9.299
30 | 86% | 9.7 9.999 9.999 9.973 8.066
31 o 9.069 { 9.710 9.999 9.999 9.992 8.213
32 | sz | em 9.999 9.999 8.810 9.653

4.01(a=0.0504)clm2, Fztel 4.018c} & F&
Hol w3 AEe EAHoE fFodlckn £ 4 ek
o] wj 3xfolAtel wE G FX YubHo g Foldlz
% 797} wkon, Rt EoH dl4e] ofF
Avk AAZ ze{sr] dE=2 o|Fel ws(con-
founding) 2<Qlxlzke] mIAE-E FAog mAEly
o =}, AAEE Fubiabgdel ofs Yo Ae,
&) FF 350 AHEE 3 gl K/S C 9608 9 7l
Woll £3F Zolw mh | AFPAAD A 2o afzte]

Agto] w& K/SAlo] &3 Hrhy ek Algke] Zztol
A3 AAEe} o] ¥L AWAS Bolve oz el
o vz AAE A5ALE AT FEA Tl o] 57
G5 AE 2 &stnz} 317 Y43 Aolch, 2 23z
2 o AAg ais] vl ofgat i

Table 8 o= Table 72] F-test 35 F 23129
Fa 79} 2 olxb7te] mEatgoll s 8 oFsigch

1) EMPA116

EMPALL6 9 A%, A4, &5, 45, Az, A
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Table 6. Mean detergencies of 6 artificially soiled fabrics (%)
|
testfabricl  pvpAlG | EMPAIL01 AS3 AS9 wfk10D wet type

run no. i

1 | 4.19 3.38 2.27 10.01 8.58 12.82

2 L 32,60 12.07 2.95 34.65 24.77 32.77

3 4045 20.57 1 11.99 59.39 46.96 28.28

4 C 1464 467 3.59 22.78 20.26 19.88

5 L2913 | 1060 | 7.36 42.97 29.80 24.86

6 1961 | 7.03 | 2.10 32.79 20.49 24.59

7 ; 7.56 5.59 | 2.05 16.73 15.41 25.16

8 ‘ 3.23 8.33 | 1.70 15.20 10.34 23.48

9 18.47 6.59 | 3.72 37.74 31.06 27.63

10 28.04 9.33 2.28 46.24 37.82 24.55

11 533 | 1159 | 2.37 22.93 16.82 24.05

12 751 7.09 2.68 25.96 21.27 23.76

13 30.71 ‘ 13.01 4.96 43.02 35.99 38.73

14 3.71 | 4.51 0.86 9.44 9.60 17.78

15 j 12.99 { 4.7 1.96 27.13 21.76 20.88

16 D348 | 26.92 7.83 49.33 48.52 35.39

17 19.72 | 9.36 4.28 23.16 27.43 25.81

18 52.88 | 2827 31.54 62.12 58.20 50.17

19 ' 6270 | 2515 30.60 | 56.44 66.02 51.05

20 1 8.24 | 7.55 5.34 22.93 18.53 18.97

21 1 7.58 i 11.24 4.65 23.14 24.35 27.41

22 Co2L14 1 1012 5.04 28.19 26.22 31.12

23 33.77 16.10 | 8.31 | 43.92 43.09 41.09

24 35.82 19.60 6.29 { 43.69 43.05 40.65

25 18.59 15.83 8.49 | 36.60 40.30 | 45.64

2 9.9¢ 1735 | 85 |  29.51 2490 | 38.78

27 o 4231 2258 1 12,63 ¢ 41.48 58.54 . 47.89

28 o372 D 1892 | 1953 | 49.90 54.95 52.02

29 | 6379 0 3644 | 3722 | 5311 61.63 52.19

30 | 1940 | 6.00 3.3 | 18.18 29.46 29.98

31 o659 | 75 692 | 1194 16.86 27.72

32 ’ 60.53 i 24.70 36.37 | 46.71 59.59 56.45
ol Foz FEANL fFosed, ol AAbEel g kg ELAAS A st olgsHn e
Ao| & oz vepgtow], o1 9o 9], g, o A sRAEFL gekn @ 4 ek wheba st
H]g} e A 0];(]—0]] ek Wb AL ko] gl R A Bl ARE Hrlele HA s, ARl JAH

Zjehgeh, & 2AdA Btz g gAY Ae HVht FEAEL AR Wl a8 AYsA o

\U_OJ; ar by Wzt slAE weles FHsed 2 F ok Bk
2 ) e ALt 7 sketa wiqlol el 7} EMPA116 o] #2 2<2l#zke] 13%8-¢ Table 7
3 ule4d-S _y_oh;],_‘l‘_y_ X 2 9} o] EMPAILL6 9 2 F @3} Fig. 1~-67bA18] 128 4o 3 343

1o g3 ol el
3 9ol el kAo
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Table 7. F statistics of 6 artificially soiled fabrics (%)
= 7 T T T T T
e fabricl pvpane | EmPAIl | AS3 AS9 | wikOD | wet type
run no. e |
1 7975.6193 ; 9018.7855 219314688 69524 .0469 30758.0517 33785.8183
2 2.2657 ! 2.6661 13.4808 8.6468 37.2039 | 2.4081E-002
3 | 15.7987 | 43.6720 | 132.7816 38.6206 141.4113 31.6557
4 1.7014E-001 | 12.5312 73.4528 1.5863 9.7505 3.0134
5 | 8.7398E-001 | 3.2831 35.9474 343.1923 100.8885 1.3602
6 § 12.1164 | 7.1246 14.1667 36.1593 31.0088 | 4.1460E-001
7 ; 11.0504 | 1.5015E-001 49.6747 18.8775 23.6943 8.4383
8 | 1067.8314 1284.5195 2357.1709 3751.7637 1626.3653 718.3487
9 7.8036E-001 52.8332 1247564 7.2037 203. 2459 226.7589
10 | 5.3023 | 7.5877TE-002 37.2643 12.7018 51.1831 3.8848
11 1.7954E-001 | 3.5687E-002 17.9131 29.6374 7.3188 1.1708
12 1082.3795 654.0160 2823 .8205 4157.5513 1824 5578 1130.4177
13 272.6992 | 64.4385 1262.1085 10.4148 86.4127 | 4.5398E-001
14 1.2477 | 3.5804E-001 6.8182 34.0579 | 4.4247E-001 | 2.3475
15 5.7754E-002 8.5430 2.1235 214.2828 5.7074 38.5013
16 4.8806 17.5377 | 4.7216E-002 27.4423 | 6.8300E-001 1.3585
17 [ 521.4014 699.1789 | 4036.4129 | 527.0094 1786.2812 1680.7732
18 1.1099 11,2039 34.2912 71.6617 2.7647 | 6.5899E-003
19 | 152.7190 | 12.0537 32.6739 215.0075 116.8946 | 43.9383
20 | 4.8411E-001 | 1.5780 8.4990 5.6377 | 8.8014E-001 1.5972
21 3.5713E-001 | 17.5168 13.4716 | 53.7015 23.3571 | 51.9742
22 107.9637 48.0279 | 57.4204 | 24.6720 109.5564 | 42.1690
23 ! 3.4399 | 3.0109E-001 | 1.7496 | 4105183 | 15.1706 | 6.9376
24 | 36.9608 | 31.2299 1013.4395 | 5.5543 | 37.7539 | 33.1382
25 6.2414 { 4.8768 280.7544 | 111.1812 1.3087 58.8437
26 5.3092 | 72.2861 20,0183 | 63.9489 24.9757 23.7763
27 7.6980E-001 f 24.3797 ! 29.3113 I 9.8224 5.9204 1.3687
28 ‘ 143.0410 ] 52.3744 1696.9990 | 212.2382 166.1347 92.5343
29 i 12.2225 | 5.6747 696.9515 ! 17.1087 | 3.4241 | 13.3789
30 | 2.5861 | 21.1940 10.5289 | 29.1236 8.9557 | 4.6090
31 l 579.2873 | 191.7465 207.6586 | - 2859.0694 1264.9533 78.3108
32 i 5.3994 | 1.2044 ' 21.1934 l 1.1018 12.9501 10.1922
A= EMPA116 3 wfk10D oll4] Vebd w5285 4 o] o1 olf Aletze HAAo A Fr1 e
IHaE 4 UEE At =A, FEAEAE s, ML Fo AFHE u-Fol Frstd A Fol

dgdo] gicka BAH A& Huizhe] mEzHgol
of-$- & oz vepgtek(Fig. 1), & b2 77
g Frke AA =] /MBS Aoz JldH
= A AbE A dulete] LE Gl A FA 8o
F747) dhEA]l AR5 FrHE ofvldke A ohdet
e A#E Bolun ek ol AgEet AT 24
goll 4, 71A12H4-3 MA = Aol FeHA7F TAfdt

=2

T,

Aashe $2e ARYe) BT BYATOY
SERES

Aok AlZAbelel LEASE Folg AoE vrkat
oH(Fig. 2), & Askol 44si A=ss) Aol 4
S5 9 Aoz Mok, ABAZ] FE H$ WY
Aol &8 AAE HSEIE A9 Molx gAY &
slef Aste] EobAE MAES} FasHE AFE Bo]
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Table 8. Main and two way interactions of 6 artificially soiled fabrics

s -._test fabric [ ‘1 g
rank of . EMPA1l6 | EMPA101 AS3 AS9 | wifkloD wet type
F statistics“\*a\ ; |

1 ‘ G F E G G E
o F E G F E G

3 H G F H F F

4 i E H E/G E H E/G
TS ) H/F c/D C D H
s B/E c/D E/F B/E E/G D/E

7 J E/G D . B/H E/H B C/E

8 . o/H E/G D/E E/G B/E B/E

9 ] E/F G/H H/B A/E G/H G/H

0 B B D F/H C E/H

11 B/H E/F A/B C/E c/D E/F

12 A/C C/H G/H D/H A/D B
13 B/C D/F B/C B E/F D

14 D/E C/E A/D A/C A F/H
- 15 A/H A/B C B/D A/C B/H

16 F/H B/E AJE D/F F/H A/H

17 A/D A/E B/E G/H B/C B/C

18 | D/F E/H C/H B/C C/E D/H
= A/C A/H B/H D/H c/D

20 1 ~ B/H F/H A/D A/H T
o= D/E B/D D/E A/B i

e A/C c/D BD | -

23 L= - A C/H C/H -

2 I C/E A e I

25 R . - D e

26 o i‘ - E/H B B

27 T | ‘/ — - - —

28 e ! — — — —
——T—‘—r—fi—-]%—,————'——r—-— ~ — ~ I
N e I Rl R I
I ! - - ,1er e j e j o

32 ‘ — — i - g ] B -

(A: water level B: voltage C: operation rate D: liquor ratio E: time F: temperature
G: amount of detergent H: hardness)

Y

Lok kel MEAZbe] 28 2 A4S Atas HEog sk Ae FAS E 4 gop = o] =
o 37t Felo] vehdg o 4 ok 2z, A A L3ste] AHEE Az & HH 2L 49
k3t AZke) - QlAbe] FE AL o shAl Vebdret & AlollE o] IR 7 o4 o] xituictel

= o] & Alolg] mEahgo] Folalm iz, o] F qaia 2|5 27t Ab&ste] ejslok & Holct
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Fig. 1. Two way interactions between operation rate and liquor ratio.
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u
& 30/
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(b) wfk10D

Fig. 2. Two way interactions between voltage and time.

A7y} A Aele] azaHgE A Fo3er]
(Fig. 3), ol& & AgolM AR AlA7} WA &
HErE 2HPsha dong, I o] FoPdFE AL
o] ofo] Frhsta ubgA|Ate] AolASS Fas) ¥4
a3} AA Autgsol T4 Aoz Add w2
A} #zoll Akl Bt dubdAle] B4 23
sluz, AAe Fopabgel of g FeEAl FAZE Al
glo) ofdt EA4EAE mejsled, AAAE A E s

o] % olatel WH&EE AHeE 2ol MY Hel

o},

=3 A A g A ralele] nEAEE Foi Ao g
vtebuteh(Fig. 4), & 10ppm o] 429l 745~ Al Fol
0.5uhell Al 3ul2 FrlE wlef MAEE G2t FoH
o) ubsl 300 ppm 9] 755 AHERE Aol AA B
Fotol wel 43 AARs ARt ole AAMGE
Fof| 23 A4 AFH e Aol o vk A
Alabs Ecka shzlch

A7 ap 2% Alolo] mFatgol {-2i% 2L (Fig. 5)
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Fig. 3. Two way interactions between time and amount of detergent.
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< sof L o300
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S
g 40F |
[
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201
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70
T
80 F—e—10 | Hard
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!
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'
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Fig. 4. Two way interactions between amount of detergent and hardness.

& P kAo 487} A7k A el wel o A
2)7] wjfolc},

2) EMPA101

EMPAL01 & &%, A7}, A&z, A=, odu], =gt
o] £o2 FEMr}t Ao} EMPALIGoIA] ub-gAl
& vEbE AERAAE Yol duE FoJT FEAS 2
ole Aoz velukch =ebal "bst Aulol oiF uk

o] 9l Ze g dol EMPALI6ol| v]ajAl= oju

Ax 7|1A¥ o7t bsslokn & 4 gloh =y gt

wag 1&%744734* Skl 519 o] o B
Ashohs Aol wlZe] % W), 1 ASHAT AF
ah Aol ubatxslekn Az,

Azt mE AL Lush HErre] wEFgol
i vehstes) SAE/A, AQANT, A
Am, AZ/EERS LzAEFel oelglA vehd
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Fig. 5. Two way interations between time and temperature.

EMPAL16 & 7AF}E AE& Ho|i ek

3) AS3

AS3ellAME A7h, AAF, &%, Ax, Agh AH],
AR, FHY F£oZ 8 U Kol A7 FaAs}
Al =of, o F walel gk ukgAol Qe Zez
Bt (v, AL AlAE, 2EwRele AlYE )
Bt #olEX b A2k AAE, £S89 ohu] o
Fapgel o] EubSE Bo|x glov, £HE, 59
59 Fades i He ez Jepygty, ¢4 oA
g vie} o] F-test o] 7127139l SHAM Y 714
FEAIFIA 3t g, o] Azle Aol AL A8
of & oz Agzzlc}

4) AS9

ASY = AR, &5, A, A7), 2AE, A, 4
H, ofele] oz, g glzlol] o] R-2 7 ubgA
1 ldsldel 2} Mgt £9, Hule] Fazs
- edafaio] Hold, oFakaio] E QIAE]] |7kt
A%, AZEt A Go] mEatgo] v FsiAl e}
v glew, meld ol& AAH QAR nE S
o JFHE oAz He e o 5 gich am
2 71AEe] Hrt my 3 A4S H s el e
HstA Edhcha & 4 ok

5) wfk10D

wikl0D = AA=, A7k, 25, A= 59 33A

[«

a
-0

N
“

3

o

A Wolfe} ], Hgh, $HE, +9 59 7)AA
AAEol Alg Fashe Fo)Fololx] wgedejo] 2
Aoz depgeh o2 eodxe) sk vms) 2 ),
ARl FE 3ol SN F gho] Axbzh wsabgol o3
ueh geidez amz, sutd 2, AAH B8
o Biaal Fohieh o] Se] FRHQ Metysu sl
M A Aoz YA = ALz falg
EXAEAE Anste] 27wabgol 50% HE2 oS
Fev) o]t EMPALIG# 22 Feba oaiuch 64
4ot AEAHE 9 4+ 2k PHow B8Y &
A Aoz weloh

AEAEL v, oFE LI L5 shabAA 2 471/
ARG, /AR, AAF/AE, £AE/A5e 2
Ba4gol folsiglon], S5 499} duizke] sz}
Bl 27 vehtn Yck(Fig. 6). & o4ulsh 2 o)
T 499l 4ol Aol glont, Aulrt 4 W 49
7hgobaol wet 2.6]e] MRS} o} b shE A
€ solw glek ol Aulst F A S5l o oo
27} wpe 4900 ARl YB3 A sy, o
Ml7h Ag ASolE 252 nhslela AHEs) s
A AR ¥ & gk AA ARARE wa, xas)
olxie] Al=tAle] BAlolEle] Bl o 2z A
= wetel QI 20iEs) AlHo] Inthew 2 He
bl Aol gl LATE A9 AEto] qkeo} Wb}

oo

L
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Fig. 6. Two way interations between time and temperature.
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