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SUMMARY

CRX L2

Fruits must be of high quality when harvested to assure quality
during storage and shelf life. Quality is often associated with the fruit
appearence, firmness, texture, color. Overripe [ruit may become insipid,
off-flavors, possess short transit, storage, and shelf life.

Successful long storage and high quality of fruits reguires  select at
the proper maturity and prompt storage after harvest. The rate of
respiration of overripe fruit is cause (o accelerating ripennss  of
immature fruit.

A fruit ripeness grading svstem was designed and constructed using
the color sensor, it's performance was evaluated. The ripeness grading
system is composed of color sensor., A/D converter, sample & hold,
buffer, amplifier. Analysis of 1)81‘3§n1n10n was carried and RGB values of
per‘isimfnon by fruit ripeness grading svstem were measured and color
chart was prepared.

Also, postharvest automatic system was designed and constructed.
Cold storage at 0T was carried and contents of Kiwi were analyzed.
Concentrations of CO2 by resipiration were measured at 5C, 10TC, 15T

and postharvest schedule was made.
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91 2.73 0.05 2.81
2 3.06 0.05 3.04
3 3.04 0.03 3.06
4 3.05 0.01 3.05
71 ¢ 1 3.37 1.37 3.37
2 3.37 1.23 3.37
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THte] AlvPE RAL WHEE 23 Sof viehhilrh FAE dF5A, F&
(Bdutn]), AefF MERY, F7el eolded gdrE IY 6oM B
+ Hie} Zo] AHRA, dEA, FR(BAYE), AHF, Y cL2
ZAFo] 7 wurh Vitce WIHE 4)= FH(EBLE), d5A4, ¥

. AAF, MARAPL woldded, FEUF(E 5)2 vl £+4& U
Elfoleh. pHel WHEHE 6)2 dFADFH-(Bdtu] > 3> 248>

Hgol wolgdn, AtEe WHHE 7)) EOAdzMANE>LdFANY
F(atutnl)e] wolgitt. EBIE(E 8)= MAZADYZADA|fF>H8(
gutn)) o] woldeh olE AE Helstd E 9o Frh dNt #{F U
Aetm] B/F0 B4 vlay Azte E 102 Zoh B 094 Re
vielzto] |abuinjyt {7 QR GHCE BAE 34.7~55.2 W=
1.0~1.6 Brix%, Vit.ct 9.5~18(mg%) et om £2§ar pH g,
E vy £E0|grt. o] A3 AERE AN E St ¢ 4]
21e] 713 0] HlFo] WE & Vit c¥go] &1, $HHNA 35~58% F
7}BIEE £ 5o] FrisEl: A2t dloelel AztHch EY o] F3fole
229 Fol diElE HEHL AuidAtE st Helxgion ¥
ol BAtnshA] o2 ANt FRF3} FYY o] YL ¥
ostedch. wtel 78 RGBS EHT Zze E 113 Pl Hojd 2
uie} o] ti2 EFof v|stel 2AZ YEAL 6ol A, Rtol
F7}eH= RGB3EY Alo|2RE] EFH S5 ol & 4 Arh

rE

¢

(i

¢

fr

o

gl

J}{L -1

re.

rr

4, £ trzro] RGB &3 W Color Chart] =%}

dutgoz Mg olgy Y] =YL st HEY Color
Chart7} o] &E B2 +HF AP 97 7|&c] =& &9 Color Chart
£ zAdslodnt. Color Chart: FE EwWate] HFAz} vzl 2 3
ao] HMATE vithsle Ao A, AT =W Datad 7| 2T Ak
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Al £

A]’%Ol ;{i, = o )

= VE (gggﬁi MAE | 8 8 lge | MuEy
9/12 621 50 42 52,5 35.5
9/20 61.5 55 38 48.5 31
9/23 59.5 38.5 32 32 26
9/ 26 57 33 31.5 290.5 27.5
10/3 39.5 26 255 27 17
10/17 34 25.5 24.5 33 20.5
10/25 44 19.5 43.5 34 22.5

ES5 3 24zt wsjer
Ag g
Als{QUR} = = =F= )
MAE | F R | gl | EEA | Az

g9/12 8.30 83850 8330 87.0 83.80
9/20 88.30 88.70 87.40 8.2 85.70
9B 89.21 80.08 8327 83.66 85.40
10/3 83.30 88.10 87.60 883 85.50
10/17 83.08 87.63 87.50 87.35 86.59
1725 87.50 87.01 87.12 87.10 8.5
10/30 87.11 8.75 .78 87.06 8583

- 30 -




X 6 53 pHel Wzt

- Ai E
dHER Ty = s %j‘}jmlg'@ U= | Mz
g/12 B.46 6.30 6.38 6.42 6.64
9/20 6.14 6.17 6.21 6.02 6.14
8/23 6.16 . 6.14 6.17 6.23 6.50
9/26 6.18 6.13 6.13 6.16 6.10
10/3 5.96 5.94 6.06 6.04 5.86
10/17 6.05 5.97 6.00 6.20 6.02
10/ 25 5.95 5.08 6.10 6.13 582
10/ 30 5.88 5.80 6.09 6.32 5.90
¥ 7 54 ixzel #HE
* Al =
EEM I mas | | 1T |eea | Muxy

9/12 0.540 0.860 0.530 0.630 0.810
g/20 0.720 0.990 0.590 0.780 1.170
9/23 0.780 0.900 0.650 0.820 1.130
9/26 0.792 0.855 0.675 0.860 1.035
10/3 0.765 0.990 0.614 0.675 1.845
10/17 0.845 0.720 0.630 0.820 1.395
10/25 1.530 0.945 0.630 0.810 0.765
10/ 30 1.635 1.125 0.585 1.035 1.305
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X8 5 €xe] H3l

Al )

BEEN Tnas e = | TT, ¥ es | vuxy
9/12 0.654 0.430 0.042 0.120 0.283
9/20 0.012 0.031 0.063 1.562 0.227
9/23 0.025 0.250 0.085 0.350 0.565
9/26 0.020 0.128 0.175 0.275 1.390
10/3 0.007 0.046 0.057 0.022 1.602
10/17 0.183 0.016 0.050 0.049 1.568
10/25 0.719 0.025 0.020 0.008 0.007
10/30 0.720 0.031 . 0.030 0.061 0.389
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=9
27 (2Hatuta)) 28
ME QSN N

£ (g) 118.3~211.0 83.6~155.83
EHE (Brix %) 11.1~16.5 10.1~14.9
Vit.C{mg%) 34.0~61.5 24 5~43.5
=282 %) 87.8~88.7 87.3~90.5
pH 6.00~6.39 5.90~6.30

AT (%) 0.53~0.68 0.72~0.99
= 0.02~0.18 0.03~0.12
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11 RGBZLl &3t FFE s=vla
= = 2 At
=T RGB 9/22 9/25 9/29 10/25 10/30
R 2.95 3.54 3.45 3.47 2.95
2% G 2.98 2.61 2.59 2.51 2.64
B 3.05 2.44 2.53 2.44 2.77
R 3.39 4.4 3.56 3.7 3.09
® w7 (gta e G 2.82 2.24 2.56 2.43 2.59
B 2.81 1.75 2.5 2.4 2.73
R 366 1 435 3.65 .. 3.69 . 35
B 2.39 1.87 2.47 2.42 2.6
R _4.07 3.84 3.84 3.39 a2
R G 2.57 2.45 2.49 2.5 2.52
B 2.06 2.18 2.47 2.54 2.68
R 3.93 4.03 3.47 3.49 3.35
22 G 2.56 2.41 2.59 2.44 248
B 2.06 2 2.54 2.52 2.65




7t R.G.BZ Sx2te] A

w2l FAME RGBS W] YHBAE HES
FAE 7 23 3 73 Zeh 3¥ 70l B vt
o] BA7t F7tdol utel RIS 7L G Z4, B2 ti: 243}
ZRoltt & Aol & viehiiz] elgtrl. FAeL R.G.BotS] 2}zte] A
3o veikten], 377 AXEA 571 Fo¥EE vehle A
A2t

Tzte] anjrte] 7l oA P 2490 wEel R.G.B2EY AUPA
E dotiy] #lsted HAFAEE 2™ 8 ~ 28 100] vehalrth 2gle]
A B uleide] gx& 6 ARUAN 52 o + dAded 7wy
EFol it G R.G.BZIZIY] Ztzie] A dAAS = 129 Yrh A
A FA 530l oY RGBS JUUAZRE Glo] 4B AA A
LElgte B g 2t o F3HEE FAE 4FELE WS e dx 6
kel AuBAE E 129 ofeiZa} Zrl

o] ZAztet Kkof ot APEYY o xolE HES] ¢35t &
oyt K=& EFoIL kel el vjad Az Ao dAUS &+ 9l
srh

o
+¥g
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Hu rlo
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L}, Color Chart®] ==t

Color Chart®] A|2h& 913t 2zt £F9 vt RAE 45322
ztzte] 53 R.G.BIE GIlo] A2 &AE LYl S8R 5532
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6
5
4
R? =0.8865
®
¢ 3
2
y =-5£-07x° +0.0000x2 ~0.0675x +8.6508
R =0.8168
1
y =-ZE-07x° +1E-04x% —0.0221x +3.8652
R =0.7501
O i i. L 1 L
100 150 200 250 300 350 400

4 (g)

a7 FAME R.G.BIL HISHUFA)

- 37 -



)

<+

3.0

7&

11 ‘ 12 ‘ 123 ‘ l.-l ‘ 135 ‘ l:6 l 17
G (Brix % )

y = 1.4554 + 0.15332x R"2 = 0.207(linear)

y= -25955+ 6.5884x - 0.49916x2 + 1.2804e-2x"3  R”A2 = (0.220(polynomial 3rd)

y =3.4329 - 0.14422x + 1.1133¢-2x*2 RA2 = 0.21((potynomial 2nd)

y= - 1.7091 + 4.6359*LOG(x) RA2 = 0.204(logarithm)

y=1.9915* 1OA(1.8271¢-2x) RA2 = 0.210(exponential)
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K

<+

3R

i !
N 3
3.6 ; ;

30 " : . ; L N : 5
10 i1 12 13 14 15

ot ( Brix % )

17

y = 4.7303 - 8.4488e-2x RA2 = (1.289 (lincar)
y = 27.037 - 5.5383x + 0.43861x"2 - 1.1623e-2x"3 RA2 = 0.391(polynomial 3rd)
y = (1.35998 + (.57308x - 2.46(05¢-2xA2 RA2 = 0.355(polynomial 2nd)

y = 64110+ -2.4992*LOG(x) RA2 =(.272(logarithm)
y =4.9792 * 10M(-1.0547e-2x) RA2 = (1.288(exponential)

gl 9 whgop 6o AbMTA

_39._



26

2.4 e
3
(*_ 22
- ;
2.0 .......
——a—— Blue :
i
18 L . : R : . ; - R
10 ] 12 i3 14 IR 16 17

St ( Brix % )
y =3.3573 - 7.5519e-2x RA”2 =0.236(linear)
y = 14.603 - 2.7242x + 0.20606x"2 - 5.3003e-3x"3 R"2 = (0.246(polynomial 3rd)
y = 2.4382 + 6.2786¢-2x - 5.1751e-3x"2 R"2 = 0.239(polynomial 2nd)

y = 4.9167 + -2.2840*LOG(x) R"2 =0.232(logarithm)

y = 3.6623 * 107(-1.4493e-2x) R”2 = 0.231(cxponcntial)
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X 12

F53H U=

o} RGBZEE] A

2 %

-5 (@ u )

gAY

A #F

L

A

oln

L

Red

y=—25.955 +6.5884x
—0.49916x*+0.012804x°,
R*=0.220

Blue
y=14.603 —2.7242x

+0.20606x%—0.0053003x°,
R2=(.246

Green

y=21.037-5. ::383x
+0.43861x2—0.011623%°,
R*=0.39]

\Red

y=9.2407—1.1216x
+0.06574%~0.0011009x°,
R*=0.093

Blue

y=—3.1839 +1.2152x
—0.085525x% +0.0019484x°,
R*=10.063

Green

y=284.810— 18 931x
+1.4700x%—0.038016x°,
=0.389

T

|

|

|
iRed
} y=12.936—1.6717x -
I

|

R*=10.007

Blue

»=-1.8970 +O 76921x
—0 049314x* —0.0010395x",
=0.006

Green

y=-15.078 +4.0322x
R*:=(.041

+0.10674x%~0.0022643x°,

-0.29206x%~0.0069227%°, .

Red

y=-—59.608 +12 657x ,
--0.83375x2+0.018152+°,
R:=0.076

Blue
| »=235.125-6. 6275~c

+0.44164x°~0.0097363%°, |
=0.064

Green

v=43.587 —7.6946x ,
+0.48628x2~0.010147x",
I R?=0.077

!
L

. ————

-0

(]
of

Ll

y=—180.56 +38.013x
~2.6008x%+0.058905x",
R*=0.715

-3417.8 +685.75x
—45.768x%4-1.0170x°,
R*=0.981

y=1628.4-332.93x
+22.707%°—0.515732°,
R*=0.905

v=217.84—43.657x
 +2.9565x°~0.066708x",
R*=(.183 ;

y=-402.70 +88.376x
—6.4035x2—0.15454x°,
R*=0.055

y=14.858-2. 4383x
+0.17801x°—0.0043217+°,
=0.024

y=-39.167 +9.1978x
—0.65822°+0.015484°,
R*=(.624

y=21.996 ~2.7986x
+0.12103%°~0.0011887",
R%=10.300

y=105.82— 22 560x

y=-—11.164 +3 3495x

y=19.225-2.8131x

y=-307.98 +61.904x

3 +1.6590x°—0.040659x°, —0.25090x%—0.0062264x°, +0.162402°—0.003099x°, —4.0915%°+0.089910x",
=(.221 R?=(.259 R*=0.173 R*=0.305
y=6.6063—0.52857x y=—1.3545+1.2977x y=—462.88+94.520% y=10.444 —1.3087x
4 +0.028531x2 —0.00039209x],  +0.10870x*—0.0029677x°, —6.3739x°+0.14298%°, +0.084133%° —0.0018297x°

R*=0.569

R*=0.324

R*=0.575

R*=0.63




13 414 Al 7@ FIFEN-F)

sa Co!ori a A 8 | BE | oM | %E | 4%
1 310 | 440 | 188 t 15.60 | 15.50 15.50011 1,050

| 2 at| sz [.208 0 1680 || 1486 | 14900 vjged
100019 | 3 J 341 | 9.02 | 218 | 1450 E 16,50 | 14500 | 1080
4 285 | 308 | 214 | 14.00 | 16,00 | 14.000 | 0805

5 k- 3s |-noo | 308 | 127 | 187 |19.700 | 0000

3.46 | 3.64 232 _En..-,o 14.40 | 14.400 | 0.865

poo—— e

3.88 !' 384 | 220 | 1420 1220 | 14200 | 0945

1B80~169| 3.57 ’ 3.84 219 | 14.10 14,10 | 14100 | 0.840

3.61 \ 3.44 237 | 1380 | 13.80 | i3.800 | 1.350

3.83 [ 3.46 2.34 13.60 | 13,60 | 13,600 | 0.810

w82 | 2% 144 144 |14.400 | D048

- m— - —— o —-—

362 | 220 | 1390 1 12980 | 13900 | 0.720

130-150| 3 (@SN 2.62 | 3.56 | 231 | 1370 | 18.70 | 13,700 | 0,900

3.66 | 3.38 2.41 13.50 | 13.50 | 13,500 | 0.945

241 | 240 | 1319 | 1310 | 13100 | 0.945

4.30 2,45 1360 | 13.60 | 13.600 | 0.510

| 333 | 243 | 1320 | 13.20 | 18.200 | %.520

13001

3.22 |- 2.49 127 12.7 (12,700 | 0,800

I —— —

a.19 l 262 | 125 | 12.60 i 12,800 | 0.885

3.18 ’ 2.49 11.80 | 11.80 u\'.ﬂﬂ'{] 0.8456
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F 4 QA MY 7|2 SHEG-R, BN

=a G A B | g5 | o | 4% | ws

1 276 | 385 | 230 1560 | 597 |0.02 | 0.738
[ 271 | 35t | 242 | 1540 | 638 | 0.038 ;25_J

190018 | 283 | 386 218 f_*r:._?o | 2t | o088 | 1,28
320 | 345 | 233 1 14.40 | 810 | 0.125_; 0.738

330 | 841 | 2az ﬁ 1¢.00 | 645 | 0067 | 0.042

20 | 387 | 235 | 1490 | 613 | 0.062 | 0.780

4,40 _3.;3'“ —.2;:_3 r 14.10 | 6.18 0.118 | 0818

180~189] ‘:»Ea_ l 361 | 232 | 1380 ?1_ 6.28 0.10; 1._152
R ] 23s | 1370 | 619 | o080 | 0.788

362 | 355 | 2.90 | 13.40 6,09 ‘J 0026 | 1.07%

362 | 840 | 241 ‘ 1410 | 6.06 | 0.008 0.957

il | asn | o | w0l e | a1 oome

= — > = TI R .ii..__...._.._._

130~159] 3 3.68 3.87 242 | 1360 | 817 | 0.708 [ 1.470
206 | 857 | oue me 605 | 0.052 | 1.497

ass | 332 | 244 | 1270 | o8 | A —

384 | 331 | 261 | 1380 | 608 | cove | 0945
5.05 | 329 | 2.50 f 12.00 | as2 | c.oss | o788

1300]¢} 308 | .08 | 261 _:uo 608 | 0041 “|' 0,885
3.67 | 3.5 | 28 . 12.00 | 814 | 0.068 | .09

| 370 | 812 | 28 12_873__;"; 0.009 | 0.927




E 15 M4 Hd JleE SEEUSRA)

sa le“' a R | 8 | 9= T o= | as | s
t 228 | 480 | 1.78 Iv;.?-'. ™ :;J;_’Taso
T 2._?;3__4.5'. .' 1..9;”'- 15 ‘ €5.10 i'rzmo:f 1.126 1
260014 | 3. o5 | 450 | 197 | 1es0 | 14.60 4000 | 0.810
s 2.79 .t_._4_g 1.88 14.:_:»1 1430 m.-ggoh_ro_,ﬁ;;r
& 2.35‘—_ 441 h_i‘;;‘ H_,m 14,00 “ 11,01‘.0?—:3.:0’7
432 | 198 | 16.80 | -.:;_a:u; ] 15 erzoi 0.800 |
434 | 200  16.70 T 15.70 15.700! 0.200
220~249| a -t.:eé 203 | 15.30 | 15.30 ‘ 1 ,mﬂ121b
_4:; »5 _14._43 1 uu 4 :4.43;3 “a—.am
4;32 2,02 : 12.70 | 12.70 12.rnoq 0.736-
426 | 206 | 15.65 | 15.85 | 15,660 | 0.045
wr- 2,03- .fm";"(‘” kss.e;-,: . 11:..:.1'2:’: 1,578
190-219 ¢.,20 :-*;s_l 1538 | 15.38 '.s,:;w_}- 1.308
617 | 240 w.;-:} '..‘..-.;I ﬂ‘!s.;;)“_-a-.{r;;_:—
&15 | 210 Tim_u; 15,00 15Aou-ﬁ 0,948
£.02 217 l 15.70 :"" 15.700 1.035
3.36 I—ws 2_“1"1'1_”‘:_ 14.00 «w;o 1.035
1 000} 04 3.48 I 4,11 ‘7|:1 14,70 | 14.70 | 14.700 | 0.865
-1.3:1 2.16 | 15.00 | 1400 '.-1_':@0! 0.86;
3.9_3. 2.2 ' 13.80 '_:3_33_.]—'-_:# suoj! -7.2;55 -
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F 16 A4 HE 7iE SR

Z82 Colar 5 uE wnH ©5 M
206 [ 1550 | a2 Y0582 | 0.810

2.04 1460 | 627 | 0042 |1 1:2;

2200]% 2.04 " l"‘._) J G.‘.: ”'m)q -0.8!-1
2.08 393—] 5.28 Ju;';_.-:o;:

2.13 ‘! 13.60 ]_G..s‘-' ;;; 1,080

210 | 1470 1 e.27 0688 (0,900
i) i x| 805000, | )

247 | 1250 | 628 | 0.089 | 0.900

100—219- 18 | 14.20 5.2?" 0.070 0.s1d0
i 214 | 13.20 | .s.:ea 0.007 0..'.-’8h

220 | 1300 | 6.20 | ;.).c::?a ;:;.?2!:-

2.24 } 1530 | 623 ii 0.023 | 0.768

225 | 1600 | 638 | 0.481 | 1.126

160~189 225 | 1520 | eso | 0.032 | 0.720
228 | 1470 _6_3_ 0.028 qu}\.

2.26 16.10 ' 6339 | 0.033 | 0,885

2386 | 15.40 _5.35‘ 0.031 | 0.720

1600101 2,37 ; 14.90 5_3:5 _-o.x_m | 0.720
m 2.39 I ‘;;:'_ 6.29 0.024 | U.BE-E;?-‘_

243 | 13.80 6_36— 0.064 i_—o.rsa




£ Colcor Chartolls ©hzkel RGBZZ 2lxte] 71343t WA A
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11.

<CH I8

Sl

CBEAEH, BRIR BFRE BIACH LBEY - BROTE &

BB L - BEN S -BERAN D 2T L-RERHN~ OEH-. BXBTFH
BBERY RWPIRES, 94(184), 39~43(19%4)

R OB RARIRCHIIRETBEMORMLL ZORE. FHE,
38(4), 79~84(1995)

Miller‘,’ B, K. M. J. Delwiche : A Color Vision System for Peach
Grading. Trans. of the ASAE, 32(4), 1484~1490(1989)

Shearer, S. A,, F. A Payne '@ Color and Defect Sorting of Bell
Peppers Using Machine Vision, Trans, of the ASAE, 33(6), 045~2050
(1990)

Rehkugier, G. E., J. A. Throop : Apple Sorting with Machine
Vision. Trans. of the ASAE, 29(5), 1388~1397(1986)

Delwiche, M. J., S. Tang, J. F, Thompson : Prone Defect
Detection by Line-Scan Imaging. Trans. of the ASAE, 33(3), 950~
954(1990)

. X3S RHE, ZYEE T IYAD] XS o] &% Y Jlst ¥

B 24 129 71A%3 4], 15(6), 23~32(1990)
LAkt FE, 2 0 P2 E o] B3 Ajzfe] Meintd 3t
A7 AR x], 16(3), 272~280(1991)

wAsl, O3B, olFE ¢ TulAME o83 HAMPI] sl
e}, oW, ola¥ : FuldaHelE oY A MYyl s

[T 712AR(1). T 5A7IAR3IR], 17(4), 321 ~327(1992)
2Ee - ARG QA 2oe A BNl ot Alzbad. 44
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20.

21.
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24.

U9l =d, Aot 1992)

B : FAARE ol8F tiFF 24l AHIl Yol B Jxd
T AL =F, A&oi3a(1993)

Z2lo] elolx|: zpd A2l Fo] dEH2} A (357 84-5359)
ZA=} - LA ERA] (FFI) 90-1419)

APA], 2& WEY : AeY s (TS5 92-19430)
Aok o 2 AMEIl (35 IR 95-230)

284 0 2 AEPA (TE 7] 95-16896)

28 2 Adrle] et Ao A (B85 95-16897)
ZEEF - ho-tUy. EHhE B 25(11), 128~129(1994)
olcidd, ol-&= : MMM E ol &Y Tl Yk APEAA Ay
J. of the Korean Society of Tobacco Science, 16(1),{1994)

ZZE3, ol7ld : &KBIE {LEBRo] U PR, 1. 4 L#Spectra
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o] ¥t} FuzzyH 4= NB (Negative Big)ol+l PB (Positive
Big)7t#] 8] Alol& 7742 F &St HHstadch EZ, -1 oA 1
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EASD, $50] E .o #E FRol AFE Y UE, EFFHo AU Y
ez BASY, I Hefd N En. A E., Co & 2SI o
Ung 238 o] 8L Fuzzy 382 2Y& A 29314 "
th, =25 MY 2ol 22 52 AFsA, AFS AU
A qstodol StEE, AU Y HFolE PBe EA8A] dech o
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3le] Yot AHAMY Y& A= Zolth. E W71 PS, AE 47}
NSel wjE EU&th E o7 PS, A E .7} NBY uwjol NME &3
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( ACO, 7100 ) (1350 - W/ p )
LAERAZ}AMIEEE = 3 44 x 1000 x

0.082 x (273 + t )

o714 t ¢ Chamber W& &% ( T )
ACO, : Chamber Lje] EFAl7/}ASWB} (% )
Voo 2dY F¥ (ke )
e AU Udx (kg /1)

SR BERCERE
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(23 18)0.6~0.90 Vel Qo] A7l xpol: Aol gt} ®He
o] ZA9E= A82(2% 19) 1.30~1.50, a=(23 20) 1.80~2.3022
2 H3te gdodch 7z AlgolM Z A 77to] Zojdel wal B
Bope ot H4d X sldou AE, pH ©@Eol 1FE

g Hast gk A2”eh 2822 J19E 0T H2A %
2EE U Lo A& #Hte A vehix] 4SS ¢ 4 ddrh

L} 71919 F5Ao] Ay

A& A Lje] 571 5T, 10T, 15T F43AA 250 Ay
if &
1

S B3 Az Jl91Y 5 Vo= gbtA &z T E 13
23z} Zrh IdeA Ee uiel ol 15TAlME 6d,10CoAE 174,
5Col M 30YolA ZHz ghabytAul &4 = (mg COvkg - h) 7t Fctho] =gt
st Zpzte] oAy ehbrtautE& Tt 347 7iate] A4
< ch&3 Zch
y = 0.0012t* - 0.0573t% + 0.9939t + 0.3872

(R® = 0.8457, £42% 5C)

= - 0.0328t% + 1.0874t + 1.0573

(R® = 0.8683, :%2% 10C)

= - 0.0003t" + 0.0218t> - 0.5183t% + 4.3944t + 0.6579

(R = 0.8963, $4L&% 15T)
471702} FAb AR BAE 27 249 2o thEe] HIME ¥k

y = 0.152t> - 8.6894t% + 369,17t - 443.83
(F5&% 57C)

y = - 0.2628t> + 12.682t> + 37.846t + 1.2542
(#4&%= 10C)

y = - 0.0225¢> + 3.1974t> + 72,725t - 92.836

(4= 15TC)
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