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Thesis Title A Feasibility Study on the Investment of Freezer Producing for one ton

Truck to Transport School Milk

Author Varumporn Pornlerdrungson
Thesis Advisor Asst. Prof. Suparatchai Vorarat, Ph. D.
Department Engineering Management
Academic Year 2011
ABSTRACT

The purpose of this research is to study the feasibility of investment in freezer
producing for one ton truck to dispatch the school milk by analyzing in the perspective of
Marketing, Engineering, Administrative, Financial including to forecast the market trend using
engineering program as principle tool. The interviewing information from both importers in
Bangkok and Samutsakhon, which are the freezer manufacturers for cooling the school milk, was
been taken as database of the forecasting.

The result of this study shows that time period of a freezer producing is about 305
minutes. In the aspect of financial, cost of starting project is at 6,340,069 baht while its
production cost was divided to fixed costs at 1,696,527 baht per annum and variable cost at
2,974,573 baht per annum by ranking. The rate of return of this project within ten years will be at
24.77 %. The break even point will be in the year at 4.95 or 59 months onward or freezer
producing at 654 units, respectively. The summary of this study after analyzed on four

fundamental factors found that the project was worth for investment.
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ARTK NuInlszns (aw)
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2546 63,079,765
2548 62,418,054
2549 62,828,706
2550 63,038,247
2551 63,389,730
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(http://stat.bora.dopa.go.th/xstat/popyear.html, 2555, UNI1AN)
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Equipment Description Quantity Position
p Outside
Cover Condenser 1
Box
Outside
Condenser 1
Box
Outside
Motor Condenser 2
Box
Outside
Receiver 1
Box
Expansion Valve 1 Inside Box
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Equipment Description Quantity Position
Evaporator 1 Inside Box
Control Panel 1 Inside Car

Compressor 1 Engine

Magnetic Clutch 1 Engine

Relay,
5 Inside Car
Relay Socket
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&5
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Inside Car,

Box

Cable Protection
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Engine,
Inside Car,

Box

Fuse

Inside Car

Refrigerant Pipe

16

Engine,
Inside &
Outside

Box

Insulation Pipe
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Engine,
Inside &
Outside

Box
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Equipment Description Quantity Position
Accessory Kit
45 All
(Pipe)
Accessory Kit
30 All
(Installation)
Accessory Kit
225 All

(Cable)
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Activity | On Crtical | Activity | Earliest| Earhest| Latest| Latest| Slack
Hame Path Time Start | Finish | Start | Finish | [L5-ES)

1 A no 40 0 40 L 45 5
2 B Yes 20 0 20 0 20 0
3 C no 80 40 120 45 125 5
4 D no 15 120 135 125 140 5
5 E fes 15 20 35 20 35 1]
[ F fes 15 35 50 35 50 1]
7 G Yes 90 50 140 50 140 1]
8 H Yes 10 140 150 140 150 1]
9 1 Yes 20 150 170 150 170 0
10 J es 45 170 215 170 215 0
11 4 Yes 30 215 245 215 245 1]
12 L fes 20 245 265 245 | 265 1]
13 M fes 30 265 295 265 295 1]
14 N fes 10 295 305 295 305 1]

Project | Completion Time = 305 mins

Mumber of Critical @ Path[s] = 1

T 1 2 2 4 5 FProject Completion Tine = 305 mins 1o 11
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Equipment Quantity Cost (Baht)

Cover Condenser 1 piece 2,236
Condenser 1 piece 1,886
Motor Condenser 2 pieces 1,047
Receiver 1 piece 336
Expansion Valve 1 piece 116
Evaporator 1 piece 4,436
Control Panel 1 piece 1,546
Compressor 1 piece 4,551
Magnetic Clutch 1 piece 1,796
Relay 5 pieces 141
Relay Socket 5 pieces 101
Cable 85 meter 272
Cable Protection 35 meter 41
Fuse 5 pieces 18
Refrigerant Pipe 16 pieces 1,067
Insulation Pipe 16 pieces 326
Accessory Kit (Pipe) 45 pieces 1,365
Accessory Kit

30 pieces 439
(Installation)
Accessory Kit (Cable) 225 pieces 117
Compressor Oil 220 cc. 171
Refrigerant R134a 1.5 kg. 586
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Subject Detail
Testing date 28th March, 2012
Place UMS
Vehicle name TOYOTA VIGO
Refrigerator model Prototype Refrigerator
Refrigerant type R134a
Length (mm.) 2,170
Box specification Height (mm.) 1,450
(Internal dimension) Width (mm.) 1,605
Capacity (mz) 5
Material Polyurethane Foam
Insulator
Thickness (mm.) 100
@]”Ii”l\iﬁ 4.18 “’IJ@‘].IL‘U@ﬂHﬂ”ISVIﬂﬁ@']J
Subject Detail
Engine speed (rpm) 1,800
Set temperature (°C) 4
Sensor locations (points) 8
Period time (min.) 80

Tooling test

Midi Logger GL200
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4 pIZUARUAASY | Nszualuaaniy | nszuailuaagns | nszuaiiuaagns
b (V) (W) (W) azan (L)
0 - 6,340,069 - 6,340,069 - 6,340,069
1 6,420,000 4,691,100 1,728,900 - 4,611,169
2 6,420,000 4,691,100 1,728,900 - 2,882,269
3 6,420,000 4,691,100 1,728,900 - 1,153,369
4 6,420,000 4,691,100 1,728,900 575,531
5 6,420,000 4,691,100 1,728,900 2,304,431
6 6,420,000 4,691,100 1,728,900 4,033,331
7 6,420,000 4,691,100 1,728,900 5,762,231
8 6,420,000 4,691,100 1,728,900 7,491,131
9 6,420,000 4,691,100 1,728,900 9,220,031
10 6,420,000 4,691,100 1,728,900 10,948,931

wld NPV = -6,340,069 + 1,728,900 (P/A, i%, 10)

MuIuUMoaTIHanouLnUNe 1y IRR

‘ﬁ i=20%
NPV = - 6,340,069 + 1,728,900 (P/A, 20%, 10)
NPV = - 6,340,069 + 1,728,900 (4.192)
NPV = 907,479.80
‘ﬁ' i=30%
NPV = - 6,340,069 + 1,728,900 (P/A, 30%, 10)
NPV = - 6,340,069 + 1,728,900 (3.092)
NPV = -994,310.20
IRR = 20 + [(30 —20)/(907,479.80 + 994,310.20)] x 907,479.80
IRR = 24.77 %

Y 9
[ [

1Y Tasamsiisaswaneuununely 24.77 %
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p = 6,420,000/132

p = 48,636.36

v = Aunudumilsaeniie

v = 2,994,573/132

v = 22,686

unua luaums (2.1)
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uiinldninTeens19inguunl Midi Logger GL200 7

Time | Ambient | Inlet Outlet L_eft Ri_ght Top Floor Rear
side side

NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8
14.47 36.2 37.6 31.6 34.2 34.6 33.7 33.7 35.7
14.48 36.2 36.0 30.4 34.2 34.2 32.6 33.1 35.0
14.49 36.2 34.9 28.5 33.0 33.2 29.3 32.1 33.9
14.50 36.4 321 27.1 32.6 32.6 27.3 31.3 32.9
14.51 36.7 30.7 25.2 314 31.6 26.5 30.1 31.5
14.52 37.0 29.7 24.3 30.6 30.8 25.5 29.1 30.5
14.53 37.3 28.8 23.6 30.3 30.3 24.6 28.4 29.7
14.54 37.2 27.4 22.2 28.7 29.0 23.8 27.2 28.2
14.55 37.2 26.3 21.2 27.8 28.3 22.0 26.4 27.2
14.56 37.1 25.2 20.3 27.0 27.5 20.6 25.5 26.2
14.57 36.8 24.1 19.4 25.9 26.7 19.6 24.7 25.3
14.58 36.8 23.7 18.5 25.2 26.0 18.4 23.9 24.3
14.59 36.6 23.1 17.9 23.9 25.4 17.8 23.4 23.7
15.00 36.5 22.4 17.7 24.1 24.9 17.4 22.8 23.1
15.01 36.5 22.0 17.5 23.7 24.6 17.0 22.5 22.7
15.02 36.8 21.6 17.0 23.3 24.2 16.8 22.0 22.3
15.03 36.5 21.2 16.4 22.8 23.8 16.5 21.6 21.8
15.04 36.6 20.6 15.9 22.4 23.2 16.2 21.1 21.4
15.05 36.7 20.0 15.2 21.7 22.6 15.9 20.3 20.5
15.06 36.7 19.4 14.8 21.2 22.1 15.5 20.0 20.2
15.07 37.0 19.1 14.5 20.8 21.8 15.2 19.5 19.7
15.08 37.3 18.5 14.1 20.4 21.3 14.9 19.1 19.2
15.09 37.1 17.7 134 19.6 20.5 14.5 18.4 18.4
15.10 37.0 17.4 13.0 19.2 20.2 14.2 18.1 18.1
15.11 37.0 17.1 12.8 18.9 19.9 13.9 17.8 17.7
15.12 37.0 16.7 12.5 18.7 194 13.5 17.3 17.2
15.13 37.2 16.3 12.1 17.9 18.9 13.1 16.9 16.8
15.14 37.1 15.9 11.7 17.6 18.6 12.7 16.4 16.4
15.15 37.0 15.6 11.4 17.2 18.2 12.4 16.1 16.0
15.16 36.8 15.0 11.0 16.7 17.7 12.1 15.7 15.5
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uiinldninTeens19inguunl Midi Logger GL200 7

Time | Ambient | Inlet Outlet L_eft Ri_ght Top Floor Rear
side side

NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8
15.17 37.0 14.8 10.9 16.7 17.4 11.7 15.4 15.2
15.18 37.0 14.3 10.5 16.0 17.1 11.4 15.1 14.9
15.19 37.0 13.8 10.2 15.7 16.7 11.0 14.8 14.6
15.20 36.7 134 10.0 154 16.4 10.5 14.5 14.3
15.21 36.7 13.1 9.9 15.2 16.1 10.0 14.3 14.0
15.22 36.8 12.7 9.6 14.9 15.8 9.8 14.0 13.8
15.23 36.9 12.2 9.4 14.6 15.5 9.7 13.6 13.4
15.24 37.0 11.9 9.2 14.3 15.3 9.5 13.5 13.3
15.25 37.2 11.6 8.9 14.0 14.9 9.2 13.2 13.0
15.26 37.1 11.3 8.7 13.6 14.6 8.8 12.8 12.6
15.27 37.0 10.9 8.5 13.3 14.3 8.5 12.6 12.3
15.28 37.2 10.8 8.3 13.1 14.1 8.1 12.4 12.2
15.29 37.2 10.3 8.1 12.8 13.7 7.9 12.1 11.8
15.30 37.2 9.8 7.8 12.5 13.5 7.6 11.8 11.5
15.31 37.3 9.5 7.4 12.2 13.2 7.4 11.5 11.2
15.32 37.2 9.1 7.3 12.0 13.0 7.1 11.4 11.1
15.33 37.0 8.8 6.9 11.7 12.6 6.8 10.9 10.7
15.34 37.0 8.5 6.8 11.5 12.5 6.5 10.8 104
15.35 36.9 8.0 6.5 11.1 12.0 6.2 10.4 10.1
15.36 37.0 7.7 6.2 10.9 11.8 5.9 10.2 9.9
15.37 36.9 7.4 5.9 10.6 11.5 5.7 9.9 9.7
15.38 36.8 7.2 5.7 10.5 11.3 5.4 9.8 9.5
15.39 36.8 6.9 5.4 10.2 11.0 5.1 9.5 9.2
15.40 36.5 6.6 5.1 9.9 10.9 4.9 9.2 8.9
15.41 36.5 6.4 4.9 9.7 10.6 4.7 9.1 8.7
15.42 36.8 6.1 4.7 9.4 10.3 4.4 8.9 8.5
15.43 37.0 5.8 4.4 9.3 10.1 4.1 8.7 8.3
15.44 37.3 5.6 4.1 9.1 9.9 3.9 8.5 8.2
15.45 37.3 5.5 3.9 8.8 9.7 3.8 8.3 8.0
15.46 37.3 5.2 3.8 8.7 9.6 3.8 8.2 7.9
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uiinldninTeens19inguunl Midi Logger GL200 7

Time | Ambient | Inlet Outlet L_eft Ri_ght Top Floor Rear
side side

NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8
15.47 37.4 5.0 3.8 8.5 9.4 3.7 8.0 7.7
15.48 37.5 4.9 3.7 8.3 9.2 3.7 7.8 7.5
15.49 37.7 4.8 3.6 8.1 8.9 3.6 7.5 7.3
15.50 37.7 4.8 3.5 8.0 8.8 3.5 7.4 7.2
15.51 37.6 4.7 3.5 7.8 8.6 3.5 7.3 7.0
15.52 37.7 4.7 3.4 7.8 8.5 3.4 7.2 6.8
15.53 37.6 4.7 3.4 7.6 8.4 3.4 7.1 6.7
15.54 37.5 4.6 33 7.4 8.2 3.3 6.9 6.5
15.55 37.6 4.6 33 7.4 8.1 3.3 6.9 6.3
15.56 37.2 4.6 3.3 6.9 7.7 3.3 6.5 6.2
15.57 36.7 4.6 3.2 6.9 7.6 3.3 6.5 6.1
15.58 36.2 4.5 3.1 6.8 7.6 3.3 6.5 6.0
15.59 36.0 4.4 3.1 6.8 7.6 3.3 6.4 5.9
16.00 359 4.4 3.1 6.7 7.4 3.3 6.3 5.9
16.01 359 4.4 3.1 6.7 7.4 3.2 6.3 5.9
16.02 36.0 4.4 3.1 6.6 7.3 3.1 6.2 5.9
16.03 36.1 4.3 3.0 6.6 7.3 3.1 6.2 5.9
16.04 36.2 4.3 3.0 6.5 7.2 3.1 6.2 5.9
16.05 36.2 4.3 3.0 6.5 7.1 3.1 6.1 5.9
16.06 36.2 4.3 3.0 6.5 7.1 3.1 6.1 5.9
16.07 36.2 4.3 2.9 6.3 6.9 3.0 6.1 5.8
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msfmuadunuasivesi Tifhludnina
1. neuNIAes
Apui AR S 5 1n50s Timda Tifuasesas 450 Sad Wl 8 §Tug
6 TUNINT
Swumthe = Sl x Suamasedla i x Swaud Tueiildam 1 5ul1 000

= [400x 5 x 8] /1000
= 16.00 N8/
= 16.00 x 6 U x 52 Falan
= 4,992 WU/l

alWfhniaeag 2.978 MmUY

= 16.00 x 2.978
= 47.65 UINAY
= 4,992 x 2.978

= 14,866,18 Al

2. naoa lvvlgeosasud
vaoa lWlgeessaudiuiu 5 vasa fifaelvimasaay 28 fad Waldau 8
$1T09 6 Jusims
Swaumihe = (S8 x Sumaseala i x Siwaud Tueiildam 1 5ul1 000
= [28 x 5 x 8]/ 1000
= 1.12 WU/ U
— 1.12x 6 Ju x 52 Flanl
= 349.44 nae/)
a Iihvieay 2.978 LInmae
= 1.12x2.978
= 3.34 1IN/ U
= 34944 x2.978
= 1,040.63 Al
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FiEusmau 1neq frdaluldh 100 Sad Daldau 24 ¥
Swumihe = (S8 x Suaasedld i x Siwaud Tueiildam 1 5u)1 000
= [100 x 1 x 24] / 1000
= 2.40 N/ U
= 2.40x 6 YU x 52 FUa
= 748.80 nie/l

a llihviaeas 2.978 vmmlae

= 2.40x2.978
=715 UINAY
= 748.80 x 2.978

= 2,229.93 Al

d’ Q
4. 1030915 UDIMA
d'i [ o d' wvAa [ 4 ~ o I
nTeellSueImssuau 2 n5ee auantialszudalvwes 5 Hvuiakinudu
1393z 9,000 BTU Wszmaan I Tuaag 1.24 vimaased aldan s 27w 6 Sui
Mg
alfhaeTu = arlihaedaTug x :1nsoe x ¥ TueseTu
a'lviheeiu = 1.24x2x8
= 19.84 1IN/AY
alfeel) = 19.84 x 6 1 x 52 dlat
= 6,190.08 1Al

Y
[

wiv dunuasivesa I ludninaulszana 24327 vAl
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o 9 @ 1 a A o <
ﬂ'lﬁﬂ'nv!':]ﬂ!ﬁunuWullﬂ3m63ﬂ11w1§111Uﬂ13Waﬁ!ﬂi@\?ﬂ']ﬂjuﬂﬂu

1. WAauRAA NIV

@ o 4 @ Qy 1 Qy v J
NANYATIHNTINIIUIU 1 Lﬂ?@\i Tuwa 24 1 luwaeszum 11 972 200 a0

0.9 wowil AalFnulszana 6 ¥ 1u9/5U 6 Fuiing

snundie = [Maaluih x s1uueseald v x Srnudsa Tuanldan 1 5ul/1 000

[200x 1 x 6]/ 1000
1.2
1.2 x 6 Tu x 52 dalasd

374.40

a'lWfhnileas 2.978 1n/miae

2. anu'lih

1.2x2.978
3.58

374.40 x 2.978
1,114.96

HU9/ U

1119/l

VIN/IU

1114l

anulnihsnu 110599450 Jaa @alduaszunn 5 WA 150 0.083 ¥ Tu/

U 6 IUNINS

snuntie = [Maa i x $1umaseald v x Sauda Tuanldan 1 5ul/1 000

[450 x 1 x 0.083]/ 1000
0.04

Y] Y] 4
0.04 x 6 1 x 52 d1la

12.48

A lWfhnileaz 2.978 1mae

0.04 x2.978
0.12

12.48 x 2.978
37.17

W9/ IU

1119/

YIN/IU

SRR A
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3. Wudaians
wandafanisiau 1 19309 130 Jad 220 Trad Waldaualszuia 10 Wi wie
0.167 $2 T3 6 Surkins
Srunumie = (S8 x Suamasedla i x Siaud Tueiildam 1 5ul1 000
= [130x 1 x 0.167] / 1000
= 0.02 N8/ U
— 0.02 x 6 U x 52 FUe
= 6.24 ne/l

a'lWfhriaeag 2.978 1mUae

= 0.02x2.978

= 0.06 1IN/ TU
= 6.24x2.978

= 18.58 v/l

4 L
4. 1n30annnauily
d‘ 0‘1 @ ) d‘ [ Jd A 9 = A c;z Y]
nTounAauiusuIu 159 150 Jad Maléan 30 w1H ¥50 0.5 ¥ TuaAu
6 IUNING
snuntg = [Maa i x S1uuaseald v x Sruda Tuenlaan 1 5ul/1 000
= [150 x 1 x 0.5]/ 1000
= 0.08 118/
= 0.08 x 6 T x 52 dlad
= 2496 1119/

A lWfhnileas 2.978 mmmae

= 0.08 x 2.978

= 0.24 UIN/IU
= 27.30x2.978

= 7433 1/l

Y
U

Y o ' a § o <
win dunudundsvesa T lumswdanioaiinnmdu 1,114.96 + 37.17 +

18.58 + 74.33 1214 1,245.04 119 Uszuna 1,245 v/l
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a

msiuAunuAulsvesaiagay
MIkaANTEIRIANMEY 1 19709 A1IAgAY = 22,594 1N
4 = a A o I A
NAMINeNsaigaavIely 1Y naamnseeninnueu 132 n509
awld Aingay = 22,594 x 132

Mingay = 2,982408 1Al

9 Y
msfanauuiulsvesamihuFomas

< { Aa a
nnmsdszanansdlasandauenadoiuiluanjunwanazlsuama Aadunu

Y

1Y o A a o < { 2
mumm%mm 130 11/A5e a1 Lﬁ’ﬂu Imsasrudauendn1uil 7 a5

Y Y
aninjuemay = 130 x 7
= 910 1INl
a A < ~ qu/
uaz v 13 Imsasrngsauenaniui 84 A5
Y 9y
e aninfuromay = 130 x 84

= 10,920 VAl

AU TIWAUNUAULLTNINUA 1,245 + 2,982,408 + 10,920 = 2,994,573 U/l
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Aaaufaved Ivly Inagsmu
o 9 <3 < .
1. Hearuanuiou-nuaNMEN (Most Efficient)
g
MuTeannsursIduaznsiinnuionlaunnii 95 % dreaduilszansag
thanwdeuidingasesnngyame (K Factor = 0.017-0.023 W/mk) H3oa 1@ 1un1uA1L
I 3 (] { 1 a
$ougge (R-Value 7296 Bw. / fi2 / h. F)  Ifiilunuiuldidlueddlununiisrsgungi
Y
faue - 85°C 84 100 °C
I 1] ug/}
2. Wunuiuswdes nudsadr-een (Noise Inhibiting)
Y Y
Hlaseadraveuile Ty 1Y closed cells 39auITanuFea 1aa anursaileaiu
=1 ~ Y & 1 ~ SR A o A [ o =
idoasuniudeanggnzany Idillueded saulifudoeduilosninduannsznuvaindinzd
Aa [ J I
w30 lave, Nuiosagale, A, YszquazrnigTisesnoua iWudu
3. Taiau'lul (Fire Retardant)

I ' Y
miosnniarunauasnull 15% a2 Tudmwizn Taunlar W Tasasaniniu ugdae

1 Y
S A

liawlUfan duq (endunsdimagaideniiye lvjunssdeiios vivauussaulier

aunul1d

il ”
J_,;’- ‘5 o/ o

 a

sUmsnaavsmsaalnves vl Indgsinu

@ < . .
4. I mTnnazudansanumY (Light weight & Strength)

e

@

Hihmindies 1.2 Alansy/ m1s1awas MU @msasunsanala o9 22
Alansu/msruauauag (Density 40 kg /m’) 39 'ligusa 01gm1s 1daveuuy

5. UANUNUADNIALAZAN (Acid & Base Resistant)

[ [ 1 A a a d'ta [ A v d' a
flosiumsnansou nsemsnaatiuniivamusonisinasinlonsaase lan
Yy A ~ A @ <3 o Y T =
niznu 14 nSeasniininmeneniiassunuan-fu nansaflesiuldiuedied
o o = Y Y .
6. amnsoiloanumssiFuvesri 1A (Water Leaking)

= [ d‘ 1 2K A ] Y o Y (Y] a ]
Inaunluaudenuzimzanaiy ‘1J5$ﬁ"lulsll"lﬂul1ﬂﬂﬂ‘]JW’J’Jﬁﬂ1/]‘ﬂ‘lfuﬂ (YU

Y o = di’ o ~ = = [V I =] 1 A
NITAH ]'liJ@ﬂ ADUNTA NITLUDY TINST DLQAUIUINYITO UadAuran Iﬂﬂllllll‘lf’fN’JN‘Vii’e)

U
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v o w % a a (% { g 3
Tnseoma 39ewsn nusvuduvaziesdumsfeaiiuiuIaseadrandulang 16 1u
] =S
261499
v o .
7. mmiammumiﬂaumtﬂuwﬂﬂ% (Condensation control)
Y] Aa o @ 1 [ 3 4
Hostumainanisnaud wienumiusmdnumduveathvesnnuiulugg
A QY o A ~ ] o A A ' < A 9
NUNHMTONBUDS 1AnaIn1 159911 T5u50uUNyIAedIne @nTounuman Metal sheet #3014
491’ A A A 9 <3 di [ dy Y < Ay Y d' 1w
WunpunIANNUATo MANmdY nTeellfueima Audeudu WuieunTesdidann

P '
A9 @ =

4 a o dy Y 1 oA A I o % A
9815 WUVDIFUIADUNIUADT WUNDINIAA nnTelaunnennuaielulsane v a9

-

Y aAq ¥ A
mmmuquqmwgulmaumm AADALIA

Y
8. a1150ARAd 13418 (Easy to install)
1 a 3w a |
Tumswu Ty In@gsmuldnandaduiios 3 3ui vaziily Varsatile Cellular
.o R A < 9/ o = 9 H ! '
Plastic 991A211 AU hminwn ld@enanimaasnergnislsanu livgaseudie

= 1T a3 a’l = o v Y adq Y
nllllli’i]ﬂﬁ'ﬂ Al 1eeINUAaen lmgﬁ'lll”liﬂﬂTViuﬂﬂ’J'l‘JJ‘HuTTJNllﬂﬁ”liJQmﬁﬂiJ‘Vﬂ“HQ”lu

Y

A [ [ L] Y a
LW@ﬂ1§ﬂi$1’iﬂﬂWﬁ\N1u DYNNLLNIII
Y v d
9. Yaoanaindaduaziuad (Vermin Resistant)
'~ A ' 1 Aa I dy I
"lm‘ﬂu’mmiﬁum U uon ﬂa')ﬂ NI LUDIAN ) !,l,az"lmﬂmﬂuwaﬁ LWinlﬂu
¢ A

a v I a )\ =
pannuNANN wanu191nd Ins@euiad

10. hifienswuaeiu (Non Toxic / Irritant)

©

9

Tusigrumauvealediu ( Asbestos ) trazlonda ( Fiber Glass ) ¥30a150UNN1 1%

A a YA o o [ Y (= 1 <3
FEMYADY 1NA DIMITUNINRTURE Yasanunodniniinaow lliJiJ’ﬁﬂiﬂf)iJZ!ﬁQ

¢ 1
@lﬁNllﬁﬂﬂﬂ'lﬁiJﬂi%ﬁﬂﬁﬂ15u1ﬂ31ﬂ%}’ﬂu (k) VDIFAAA N

Zate: e ehdulazinsmaiinnaian
AU LR nanLitin Thermal Conductivity (k)*
Equivalent Insulation Thicknesses -
k cal./m.h°C Btu.in./ft*h°F

25 mm | Indginulin Rigid Polyurethane Foam 0.017-0.019 0.14-0.15
_ Twadleasulvln Expanded Polystyrene 0.030 0.24
42 mm ] aulauf Mineral Wool, Glass Fibre 0.031 0.25
63 mm —l vwaduasa Fibreboard 0.047 0.38

1 L L L L L L L

1 I I I I I I I
10 20 30 40 50 60 70 80 mm.
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