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The effects of forced-air cooling on the cooling rate of some agricultural products

Mr.SITTIPORN BOONLANG
Mr.SUTHAT SUPACHOKSUB
A.J. SIRA SAISORN Advisor

ABSTRACT

This work was investigated to study the cooling characteristics of some fruits. Mangos teen and
orange were cooling using forced air percooling on a laboratory scale. Cooling rate and physical
property were compared for different parameters such as pattern of carton, air velocity and air flow
direction. The results showed that significantly improved shelf life was achieved utilized a forced air
cooling compared with a conventional room cooling.

At constant opening crease (14%), it was found that high cooling rats was obtained in 7-hole

package. As expected, cooling time was decreased at higher air velocity.
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Lf;@;

v, =10 m/s(18nmsSaanudaaw)
Ay =17 x29=493 cm? = 0.0493 m?
A, =35x20=700 cm?= 0.0700 m?
A =20 %20 =400 cm? = 0.0400 m?

1 g 1 [
‘ﬁ']ﬂ’]ﬂ?’]ﬂlﬁ’]ﬂﬂclulkﬂﬂg"]f?\i

AV = 41, 3.2)
A4 m | 0.004937,*
Vo =¥y — =10 — | ————1=7.04 m/s
A, s | 0.007m
AV, =457,
A, 0.07m*
Vy =V, =% =704 mfs > | =12.325 mfs
A, 0.04m
: D e 44
W d, unazdl | d, = —< (3.3)
2P
4(17x29)
M= % =2143cm=0.2143 m.
2(17 +29)
4(35x 20)

= ————£ =2545cm = 02545 m.
"2 2(35+20) o i

~ 4(20x20)

= 2(20+20) =20cm=02m.

h3
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I A, uAasyg

loss

yeil

LV?
loss, [ =f5§ G4

(Q110A15°9% 4.3 A1 E=0.046 mm=4.6x 10> m)

£ 46x107m

— = —————— =2.146x10™ =0.0002146

D 0.2143m

Re -U, 2 - @ (3.9
D 14 i

Rungli=5°C p =1269 kg/m* . 4 =173x 10" N.S/m?

R _1.269 kg/m* x10m/sx0.2143m
°D 1.73x10° N.S/ m?

=157194 x 10° (M R"D > 4000 .". iy Tranvuduthu)

9INAT5 N Moody Diagram (31n@1519% 9.1A1 £=0.028)

LV?
h = - l
loss, f fD 28

0.3m 102
=0.028
0.2143m || 2(9.81)

=0.19978 m




NoLHYIUIA.

2 102
) =h—1-=05 =254m
oos,m; " g 2(9.81)

£ 46%x107°m

: —————— =1807x 107"
D 0.2545m

pV“D 1.269%kg [ m® x 7.04m/ s x 0.2545m
R - _ g
°D wu

1.73x10° N.S / m?

=1314x10° @1 KR > 4000
7))

910A1519 Moody Diagram (31091151991 9.1 A1 = 0.028)
2
LV

h/()ss,f ) Ed B 2g

0.65m 7.04m/ s
=0.028
0.2545m || 2(9.81)

=0.0256 m
NoaAYLIA.
h A
. =-2 |]-2
loss, f 2g ': AJ

_ 7047 [ 0077
20.81) | 0.04

=142m

S duns Tnasouiluglm
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R _PVD _1.26%g/m’x12.325m/ sx0.2m
€p y7; 1.73x107° NS / m?

=1.808x10°

9109139 Moody Diagram (2100115199 9.1 A1 £= 0.029)
LV}
D 2g

[0.05} 12.325°
=(0.029
0.2 || 2(9.81)

=0.0561 m

h!oss, i~ f

MNYHT

2 2 2
—+——+ZI=P2+V2 +22+2f%V—+ kV (3.6)

2g 2g
T 2 v
1N%81 DI N192

ap- ol

7‘ 2 2
API = —*04 10 +(0.05-0.65) + (0.19978 + 0.0256) + (2.54 + 1.42)
2(9.81)

=1.014m

(an Re > 4000 .". 1Hums Inauuuilutlmg
D
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Vi-V} 2 2
Ap2:¥+(z3_zz)+2fﬁy_+ kV_
2g D 2g 2g

123257 -7.042

+(0-0.05) + (0.0561 + 0.0256) + 1.42

2(9.81)
=648 m
e Y
V = AV, =10mis  x 0.0493 m? = 0493 m’[s 3.7
AP= AP, + AP, =1014m+6.48 m="7.494 m (3.8)
= pgh (3.9
<1269 kg/m’ x 981 m [s* x 7.494m=93291 pa
WINI9(HP)
7N

93.291 Pa x 0493 m*[s =45992 J/s

/
45.992 J/s x L =0.06167 hp
7457 J/s
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3.3 MSAIUINNIA Temperature Ratio

1INgAT
I—t
ITR=—2
ti _ to
Mrual;

TR = Temperature Ratio
! = Product temperature
{; = Initial product
!, = Air Temperature
UNARINAINTNMANUING 1. 1 ndeduie lundesi 7)
o 1 ot Ay Y =1 . 1 ot A 9 a P
AmImAT £, Taoraf IdemAunatu cooling box mmaunduive g ungilunesasd

2218 = 6.557895°¢

Roo 266-6.557895
26.6-6.557895

_ 25.8-6.557895

TR 1 =0.960084
26.6-6.557895
24.5-6.557895

= =0.895221
26.6—6.557895
22.7-6.557895

TR 3= =0.80541
26.6—6.557895
20.8-6.557895

4= =0.710609
26.6—6.557895
19.3-6.557895

5= =0.635767
26.6—6.557895
17.5~6.557895

R6= =0.545956
26.6 - 6.557895
16.6 - 6.557895

TR 7= 0.50105

 26.6-6.557895



o 15.5-6.557895

=(0.446166
26.6 —6.557895
14.5 - 6.557895
TR9= =0.396271
26.6 —6.557895
13.6 —6.557895
TR 10 = =0.351366
26.6 - 6.557895
12.8-6.557895
TR 11= =0.31145
26.6 —6.557895
11.8-6.557895
TR 12= =0.261555
26.6—6.557895
11.7 - 6.557895
TR 13 = =0.256565
26.6 —6.557895
11.3-6.557895
TR 14= =0.236607
26.6—6.557895
11-6.557895
TR 15 = =0.221639

26.6 - 6.557895

10.7 -6.557895
TR 16= =0.20667
26.6 —6.557895

10-6.557895
TR 17= =0.171744
26.6 - 6.557895
9.9-6.557895
TR 18 = =0.166754

26.6 —6.557895

:: Qo0 1t { 4
VNN 1A W suns e Soudioy
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5.1.2 #oe 1A 1LY ROOM COOLING
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5.1.4 TEMPERATURE INDICATOR
5.1.5 THERMOCOUPLE
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5.17 REFRACTOMETER
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5.1.9 Jasa
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MANUIN A,

314 A.1 uaean1s 19 HOTWIRES ANEMOMETERS

R i 20 S
L1l ]
A i
T TT7T7 ] !
SENBEEED
g &
b —b O . +— 3
0,061 D-
Sl
437 N
4382 D
0765_1
1,935 D
No. of Points for Position Relative to Inner Wall
Traverse Lines
5 0.074,0.288, 0.5, 0.712, 0.925
6 0.061, 0.235, 0.437, 0.583, 0.765, 0.935

A13199 A.1 LAAINTIAAI9IN HOTWIRES ANEMOMETERS




MANUIN .

par| 0 | 10 | 20 | 30 | 40 | S0 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180
gaungil
ndead 1 266 | 25 | 248 | 22 (203|188 | 167|154 | 149 | 135 | 131 | 12 | 114|107 | 103 |97 | 94 | 92 | 9
napefi2 | 266 | 248 [ 232 [ 205 | 193 | 177 | 156 | 148 | 14 | 130 | 12 | 116 | 10.6 | 105 | 103 | 95 | 95 | 88 | 8.6
ndesiis | 266 | 24 [223 201 | 18 | 167 [ 144 | 137 | 13 | 11 | 109|108 [ 102 | 93 | 93 |88 | 85 | 8 | 8
ndesfia | 266 | 25 [220 ] 195|174 | 159 | 14 | 129 | 122 | 112 | 10 | 97 | 95 | 89 | 86 | 85| 79 | 75| 75
ndesfis | 266 | 248 | 218 [ 188 | 167 | 152 [ 132 | 12 | 114 | 107 [101] 95 | 9 | 83 | 83 |83 | 81 | 78 | 77
naosfi6 | 266|252 | 22 | 20 | 19 | 183 | 18.1 | 148 | 13.5 | 132 | 12.8 | 12.6 | 125 | 115 | 95 | 93 | 93 | 88 | 8.5
neeef 7 | 266 | 258 | 245 | 227 | 20.8 | 193 | 175 | 166 | 155 | 145 | 13.6 | 128 | 118 [ 117 | 113 | 11 | 107 ] 10 | 9.9
gl | 59 | 59| 5 | 6 | 67| S9 | 69| 64|59 |89 | 93|55 |55 64|61 7| 7 [71}72
cooling box

M5199 4.1 YoyamsnAneINaewIzy 3 § IuLuINeY (HD) lavgamgilings (To = 6.557895)

L



an | 0 | 10 | 20 | 30 | 40 | S0 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160
GENTLH
napsill | 27.6 | 245 | 215 | 189 | 173 | 155 | 143 | 132 | 123 | 11 | 104 10292 9 |84 (74| 76
ndesi2 | 276 [ 230 | 200 | 179 | 164 | 15 | 137 | 128 | 106 | 11 | 10 10 | 95|89 86| 8 | 8
naeai3 | 27.6 1209 | 173 | 148 | 126 | 113 [ 102 | 94 [ 87 | 8 [ 76 | 73| 7 |69 | 66| 6 | 63
naesi4 | 27.6 | 243 (208 (183 [ 165 | 147 [ 133 | 12 [ 108 ] 10 | 92 | 87 | 81 | 78 | 76 | 69 | 68
naosits | 27.6 | 205 | 174 | 148 | 132 | 116 | 106 | 97 | 87 | 8 | 76 | 73 71 | 69 | 66 | 63 | 64
naeall6 | 276|232 | 195 | 166 | 15 | 123 | 11 | 10 | 10 | 88 | 87 8 | 7 |65 66| 64|65
naesn 7 | 276 | 229 | 205 | 19.0 | 178 | 162 | 148 | 137 | 125 | 105 | 113 104 | 102 | 94 | 9.1 | 86 | 8.6
gaungilly 4 | 4 | 6541 49 152 | 46| 43| 6 | 51| 52|58 6148|621 51]52
cooling box

M319d 1.2 deyamsnaneandeanizy 3 ghumneuo) Tasgamngilinds (To = 5.123529)

€L



1 0 10 20 30 40 50 60 70 80 90 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180
QoUNYi
ﬂa'fz)ﬁﬁ 1 282 | 21.8 | 198 | 192 | 175 | 156 | 142 | 138 [ 134 | 13 | 128 | 11.1 | 105 | 102 | 9.8 95 {93 ] 9.2 9
ﬂa'i’)\iﬁ 2 282 1 23 | 215 1205|196 | 189 | 174 | 165 | 157 | 148 | 132 | 128 | 11.6 | 113 | 103 9.7 | 91 8.8 | 8.7
ﬂa'i’)\iﬁ 3 282 1233 1212199 | 188 | 177 | 163 | 156 | 144 | 133 | 125 | 116 | 109 | 10 9.2 8.8 g.1 8 7.8
ﬂ’ﬂ'E)\i‘ﬁ'4 282 12412251214 198 [ 187 | 175 | 163 | 154 | 146 | 13.5 | 12.8 | 11.8 | 11.2 | 102 97 | 87 | 86 | 84
ﬂa'i’)\i‘ﬁ 5 282 | 228 | 21.5 | 20.1 19 | 17.7 [ 163 | 156 | 144 | 137 | 128 | 11.9 | 11 | 102 | 9.6 88 [ 83 | 82 | 79
ﬂa'i’)\i‘ﬁ 6 282 | 234 | 208 | 19.6 | 18.1 | 17.1 | 153 | 144 | 135 12 | 11.4 ] 10.6 | 9.8 9 8.4 76 | 7.5 ) 74 | 13
ﬂa'EN‘ﬁ 7 282 | 24 | 222218 | 208 19 | 173 | 168 | 156 | 147 | 136 | 13 127 ) 11 107 1 105 ) 95 | 93 8.9
gaungilu 5 |52 )55 |53 1555462585659 6 |72 6 |581]59]62]55]/!58]155
cooling box

3190 43 foyanmsnaneandountzg 4 3luuuonmn Tavgungimde (To = 5.752631)

VL



nanl o 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 { 170 | 180
GENTLHY

ndosf 1 289 12121204 | 162 | 146 | 141 | 13 | 123 [ 114107 | 101 | 94 | 91 [ 85 | 81 | 81 | 76 | 74 | 73
ndmﬁ 2 289 1214 | 20 | 168 | 155|142 | 13 | 124 [ 113 | 107 | 98 | 93 | 89 | 87 | 84 | 78 | 74 | 72 | 72
ﬂdmﬁ 3 289 1212 ) 189 | 154 | 138 [ 126 | 113 [ 106 | 98 | 89 | 82 | 78 | 75 | 71 | 68 | 67 | 64 | 62 | 63
ﬂfd'@\i‘ﬁ‘ 4 289 1 21.8 | 20 16.4 15 13.8 | 129 | 11.7 | 10.6 10 94 8.4 8.1 7.8 7.6 7.2 7 6.6 6.5
ﬂTd'ENﬁ 5 289 1224 19 | 166 | 147 | 135 | 126 | 116 | 104 | 9.7 9 8.5 8 76 | 73 7 68 | 65 | 66
ﬂ’ﬁ'mﬁ 6 28912171174 | 154 | 129 | 12 | 11.8 | 102 | 9.8 | 83 8 7.8 7 71 | 65 | 65 | 63 | 5.8 | 58
naoNhN 7 289 | 225|188 | 17.1 | 153 | 13.9 | 129 | 12 11 | 102 ] 9.7 9 84 | 82 | 7.7 | 74 7 6.7 | 6.8
Qmﬂgmu 52 | 39 5 3.7 | 5.1 5 5 67 | 54 | 38 | 65 | 48 | 53 | 39 | 54 | 47 5.1 41 | 55

cooling box

M3 1.4 doyanamanendeunizg 4 3uuuiueu(Lo) Tavgumgiings (To 4.947368)

SL



nam| o0 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130
Nl

naped 1 273 [ 23.1 | 228 | 215 | 199 | 187 | 165 | 13 | 118 | 11 | 106 | 10.1 | 9.5 | 93
ﬂﬁ'@\iﬁ 2 273 (251 ] 231|208 | 187 | 168 | 154 | 141 | 13 | 121 | 11.6 { 11.1 | 10.2 | 9.7
ﬂd'ﬂ\?‘ﬁ' 3 273 (2371204 | 172|152 | 1351121 | 106 | 96 | 96 | 94 | 89 | &1 8.2
na'mﬁ 4 273 |1 246|222 {194 | 17.1 | 154 | 14 | 121 | 11.7 | 109 | 103 | 10 92 [ 94
ﬂd'ﬂ\?ﬁ 5 273 23 20 | 167 | 144 | 125 | 11.1 { 102 | 89 | 88 8.6 82 | 79 | 7.9
ndeai6 | 273|243 | 215|178 | 15 | 129|112 | 97 | 9 | 87 | 84 | 82 | 79 | 78
NavIN 7 273 1225|213 | 191 | 176 | 165 | 15 14 13 12 11 11 11 | 10.5
qamgiily | 55 | 72 | 57 | 47 | 52| 52|63 | 65|68 | 66| 62|77]| 8 |81l

cooling box

M50 4.5 Foyanisnaasenaeunizy 7 3 IuuuineuHD lasgunglnde (To = 6.407143)

9L



na| 0 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 { 150 | 160
gungi
ﬂﬁ'@\i‘ﬁ 1 255 (23212251191 | 179 | 169 | 156 | 146 | 135 | 125 | 11.3 | 11.2 | 106 | 9.2 9 8.8 | 8.6
ndaaﬁ 2 255 1235 21.8 | 196 | 183 | 169 | 156 | 146 | 13.6 | 126 | 11.9 | 11.1 | 104 | 95 | 93 | 88 | 86
ﬂﬂ'mﬁ' 3 2551221 1204 {184 | 164 | 15 | 135|124 | 112|104 | 98 | 86 | 84 | 76 | 72 | 72 7
ﬂa'@dﬁ' 4 2551213 | 20 | 182|162 | 15 [ 136 | 117 | 115|104 | 98 | 92 | 86 | 7.9 | 72 | 7.1 | 66
n’daaﬁ S 2551225 20 | 178 | 16.1 | 147 | 124 | 121 | 111 | 102 | 96 | 81 | 84 | 7.7 | 74 7 6.7
ﬂﬂ'm‘ﬁ' 6 2551221202} 178 162 ] 15 | 131 ] 117|108 | 9.7 9 88 | 7.7 | 71 7 6.5 | 6.1
ndaaﬁ 7 25512251204 | 184 | 172 | 162 | 148 | 13.8 | 129 | 116 | 11.1 | 10 96 | 89 | 83 | 7.7 | 75
’qm‘ﬁgmu 81 | 36 | 48 | 35 | 34 | 34 | 54 | 39 | 43 | 36 | 46 | 51 | 39 | 55| 57 | 438 4
cooling box

M15197 1.6 %aganwsmaamdmng 7 3 luunanen(Lo) Tavgangiimae (To = 6.407143)
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namy o 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 | 150
gungl

ndosfi 1 276 [ 232 | 20 | 184 | 167 | 157 | 146 | 133 | 125 | 115 | 105 | 9.6 | 89 | 84 | 78 | 7.7
napsii 2 276 (235 | 21 | 189 | 172 | 155 | 144 | 132 | 123 | 113 | 105 95 | 88 | 8 | 74 | 7
naosf 3 276 (232 | 188 | 164 | 147 | 134 | 12 | 109 | 102 | 92 | 84 | 72 | 68 | 64 | 62 | 6.2

nasfl 4 276 | 238 | 198 | 17.5 | 154 | 14 | 128 {117 | 107 | 95 | 88 | 76 | 71 | 65 | 65 | 6
ndosd 5 276 | 22 | 185|162 | 144 | 13 | 117|106 | 98 | 89 | 81 | 7 | 66 | 66 | 58 | 5.7
ﬂa"eN‘ﬁ 6 276 | 19 {143 | 114 | 96 | 83 73 1 64 | 61 [ 57 [ 53 | 52 | 52 | 49| 49 | 49
naedn 7 276 | 242 [ 215 | 189 | 17 | 154 | 141 | 128 | 119 | 107 | 98 | 88 | 82 | 75 | 65 | 67
gungi Iy 5 | 4 |36 |34 ] 2729|3529 4 |51 5831|4561 58] 48

cooling box

M15199 1.7 FayansnaasnasviIzSandard lunninen (H) Tnsgungimde (To =4.2)
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160

nan 0 10 20 30 40 50 60 70 80 90 100 | 110 | 120 | 130 | 140 { 150
UNQH
ﬂﬁ?)\iﬁ 1 266 | 227 | 21 | 194 | 17.7 | 155 [ 151 | 134 | 13.1 | 121 | 11 11 | 104} 96 | 9.1 | 82 | &2
n’dmﬁ 2 266 | 23 1205|188 | 169 | 155 | 146 | 13.1 | 13.1 | 123 | 11.6 | 11.2 | 10.1 | 96 | 93 | 89 | 8.8
ﬂﬁﬁ]xﬁﬁ 3 266 1228|203 | 183 (163 | 149 | 14 | 118 { 11.8 | 11 10 98 [ 92 | 85 | 82 ] 76 | 74
ﬂﬁ?)\‘i‘ﬁ 4 266 | 234 | 214 | 185 | 175 | 1585 [ 152 (129 | 129 | 123 | 11.6 | 11 [ 101 | 96 | 9.1 | 87 | &5
Nl s 266222205177 16 | 145| 13 | 11 | 11 | 10 | 94 | 89 | 83 | 7.6 | 74 | 7 | 6.7
na'aaﬁ 6 266 |1 219 | 181 | 16.7 | 13.2 | 122 | 11.1 | 92 | 92 | &9 8.5 7.5 7 7 69 | 64 | 62
ﬂﬁﬁ]\‘iﬁ' 7 266 | 221 | 203 ] 168 | 153 | 148 | 129 | 11.1 | 11.1 | 9.6 | 9.1 87 | 7.2 7 67 | 6.7 | 65
gaumgiily S | 41 | 44 | 34 33| 3 | 3 | 49|49 |56 |57 |34 | 28| 3 |31 42|63

cooliﬁg box

M1579% 4.8 Yoyan15nAnvINA UL Standard luLIuew (LO) Tavgungiliage (To =4.123)
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nam| o 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140
RNl
ﬂa"eN‘ﬁ 1 2851233 22 | 196 | 189 | 16.1 | 145 | 138 | 13.1 | 125 | 11.5 | 11.3 { 108 | 9.8 | 9.8
na'mﬁ 2 2851232 1214 | 198 | 187 | 173 [ 161 | 144 | 142 | 136 | 124 | 12 | 114 | 109 | 10.6
na'mﬁ 3 2851254 | 23 (218|203 | 18.6 | 168 | 153 | 146 | 13.9 | 129 | 125 | 11.7 | 112 | 10.9
ﬂ’d'iz)\iﬁ 4 285 (242 23 | 212 19 | 179 (168 | 154 | 142 [ 138 | 132 | 125 | 115 | 11.2 | 10.7
na'wﬁ' 5 285|249 | 226|206 | 187 | 164 | 155 | 144 | 14 | 133 | 125|118 | 105 | 9.7 | 97
na'aqﬁ 6 285263 | 22 | 207 18 | 168 | 154 | 15 [13.7] 13 | 124 | 116|103 | 102 | 9
na'aﬁi 7 285|251 229|213 | 187 | 175|168 | 158 | 143 | 14 | 132 | 123 | 11.1 | 108 | 10.4
qmwgﬁﬁl‘u 3 33 1 37| 71 | 81 | 53 | 51 | 65 7 66 | 49 | 86 | 5.6 8 6.8
cooling box

3197 9.9 doyamsnaasandeunzy 4 3 luimadsEn lavgumgiindy (To =5.9733333)

08



e 0 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160
Qo

ndesfi 1 | 302 | 264 | 235 | 202 | 19.1 | 168 | 154 | 139 | 130 | 122 | 115 | 11 | 105 | 103 | 98 | 95 | 91
neow2 | 302 | 256|239 | 223 [208 | 19 | 181|168 | 158 | 148 | 144 | 37| 13 | 12 | 12 | 118 | 116
ndesf3 | 302|283 | 266 | 24 | 23 | 212|202 | 186 | 174 | 167 | 158 | 145 | 144 | 137 | 133 | 127 | 127
ndesfi4 | 302|279 | 258 | 24 | 222|206 | 192 ] 18 | 17 | 163 | 152 | 148 | 142 | 133 | 131 | 129 | 125
naeails | 302|272 | 252 | 236 | 216 | 199 | 186 | 173 | 165 | 156 | 148 | 143 | 138 | 132 | 124 | 125 | 123
naewn 6 | 302 | 274 | 248 | 223 | 214 | 194 | 182 | 165 | 154 | 142 | 137 | 135 | 124 | 119 | 118 | 112 | 112
nesii 7 | 302 | 27 | 244 | 224 [ 202 | 175 | 174 | 165 | 154 | 144 | 135 | 131 | 125 | 109 | 106 | 114 | 113
gauviillu 6 | 69 | 48 | 7 | 38| 61| 64| 8 8 | 77 | 71| 62 | 54 | 109 93 | 92 | 94

cooling box

M5191 9.10 o3an1snaneanaentz; 4 3Iunurn(wo) Insgumgiindy (To =7.188235)

18



na 0 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 { 170 | 180
gaungi
ﬂa'm‘?i 1 279 [ 219 | 182 | 163 | 14 | 125|114 | 103 ]| 87 | 75 | 73 | 65 | 63 | 63 | 59 | 52 | 52| 53 | 54
na’@\‘lﬁ 2 279 (209|192 | 176 | 157 | 14 | 135 | 12 11 10 | 92 | 82 | 78 7 7 | 64| 62|59 6
na"t)\‘lﬁ 3 279 1221 | 218 [ 176 | 163 | 148 | 133 | 123 | 113 {102 | 10 | 85 [ 82 | 78 | 76 | 6.8 | 65 | 63 | 63
na’@\‘lﬁ 4 279 | 22 20 | 182 | 165|149 | 137 [ 127 | 119 | 106 | 98 | 86 | 82 | 79 | 75 | 71 | 6.7 | 65 | 6.3
ﬂa'aaﬁ 5 279 (207 | 191 { 174 | 158 | 145 | 134 | 126 | 115 | 105 99 | 86 | 81 | 78 | 75 | 6.8 | 64 | 63 | 5.2
na'mﬁ 6 279 1216 [ 172 | 155 | 142 | 13.7 { 132 [ 118 | 116 | 94 | 86 | 77 | 68 | 71 | 67 | 62 | 62 | 5.6 | 57
na'aaﬁ 7 2791205 | 18.1 | 174 | 148 | 134 | 122 | 11.7 | 106 | 88 | 87 | 7.7 | 74 | 69 | 65 6 54 | 53156
Qmwgﬁ“lu 61 | 61 | 6.1 7 3 25 34 | 46 | 68 | 24 | 31 |24 |38 39|21 |13 2 15 1 29
cooling box

M3197 4,11 Foyan13NAADINADUZY 5 § IHuWIAHED Tavgaungiiings (To =3.736842)

4



nan 0 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150
Nl
neRI 1 | 266 | 232 | 184 | 164 | 148 | 124 | 111 | 10 | 91 | 83 | 77 | 72 | 7 67| 65 | 63
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