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Abstract

This report was to study the characteristics of the temperature of the wall of the cabinet.
Normal walls use polvurethane foam. Walls with polyurethane foam in combination with
polystyrene foam have a wall thiekness of 41 mimi. and eonsist of 3 layer: first layer. salvanized
steel. thaickness 0.3 mme second laver, foam 40 mm: third layer steel bond: 0.5 millimeter. The
simulation results were psed o analyze the temperature changes by setting the external weather
conditions 1o 40'c. and mserting the thermal conductivity of the materials in cach laver. The
temperature of the steelsurtiee was measured from the 60"¢ thermometer duc 1o the surtace bring
heated. Theretore. the conveetion of heat into the atmosphere by using the steady-state value was 3
walls per square meter. By inserting these variables into the program to help caleulate the
temperpiure diswibution, the results showed that pelyurethane foam can be used in combination with
polystyrene foam o make the pancl wall. and it has lower heat flow beeause of lower thermal
conductivity, Therefore, the temperature distribution was lower and made the heat flow through the
watll ess than the normal wall using polyurethane foam alone, The price of polystyrene foam is

cheap. and this reduced the cost of pradueing the transmitier wall.

Kevwords @ thermal conductivity - materials © temperature
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Conduction through a solid
or a stationary fluid
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Material Conductivity(W/MK)

Air 0.03
Water 0.60
Aluminum 204
Gold 320
[ron 73
Silicon 126
Copper 386
Glass 0.9
Stainless Steel 16.5
Silver 419
PVC 0.19
Zinc steel 112.2
Color bond steel 80
Polyurethane Foam 0.026
Polystyrene Foam 0.0132

From E.R.G. Eckert and R.M. Drake, Analysis of Heat Mass Transfer, McGraw-Hill,

New York, 1972
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Metal Conductivity(W/MK)
Brass70% Cu,30% Zn 111
German silver 62%Cu, 15%Ni, 22%7Zn 249
Constantan 60%Cu, 40%Ni, 22.7
Iron
Pure 73
Wrought iron,0.5%C 59
Steel
(C max =1.5%)
Carbon steel
C=0.5% 54
1.0% 43
1.5% 36
Nickel steel
Ni=0% 73
20% 19
40% 10
80% 35
Inver 36%Ni 10.7
Chrome steel
Cr=0% 73
1% 61
5% 40
20% 22
Cr-Ni(chrome-nickel)
15%Cr, 10%Ni 19
18%Cr, 8%Ni(V2A) 16.3
20%Cr, 15%Ni 15.1
25%Cr, 20%Ni 12.8
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Metal Conductivity(W/MK)
Tungsten steel
W=0% 73
1% 66
5% 54
10% 48
Lead 35
Magnesium
Pure 171
Mg-Al (electrolytic) 6-8%Al, 1-2%Zn 66
Molybdenum 123
Nickel
Pure (99.9%) 90
Ni-Cr
90%Ni, 10%Cr 17
80%Ni, 20%Cr 12.6
Silver
Purest 419
Pure 407
Tin pure 64
Tungsten 163
Uranium 27.6
Zinc Pure 112.2

From E.R.G. Eckert and R.M. Drake, Analysis of Heat Mass Transfer, McGraw-Hill,

New York, 1972
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Polyurethane

a

WWﬂ’JHJLW]ﬂﬁ'N’Qﬂ!WﬂN

U

gaUnYNUBN = 40C
qmﬁgﬁuuﬁuﬁmluzing = 60C
gungiiimeluaig = 25C°
AT = T,-T, = 60C°-25C°
AT = 3bC°
mMAMUMUANNS o U
R -t
K
0.00025 M .
RCeramic = 5 5 = 25278 W/ M 2C
9.89x10 W/MC
0.001 M )
Ry = : ~0.000025 W / M *C
221 W /MC
.04 M 9
Rou Foam = o - =1.538W /M?*C
0.026 W /MC
. M i
R, . N [EpPEP05 _ =0.00000625 W / MC
80 W /MC
w1 dulszansmamomanudou
RTotal RCeramic Coat + I:\)Zine Steel + RPU Foam + RColor Bond Steel
A 1
2.5278+(8.91x10° )+ 1.538+(6.25x10™°)

0.246 W /M?*C’

i1 é”m”mﬁ”lﬁmhummmm%’au

Q = UAAT
= 0.246W /M*C"x1.0M?x35C’
Q = 861 W(WATT)
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Polystyrene

a

WWﬂ’JHJLW]ﬂﬁ'N’Qﬂ!WﬂN

U

gaUnYNUBN = 40C
qmﬁgﬁuuﬁuﬁmluzing = 60C
gungiiimeluaig = 25C°
AT = T,-T, = 60C°-25C°
AT = 3bC°
mMAUMUA NS oU
R .
K
Reyarc = 0'000255 M_ ;5078w /mec
9.89x10° W /MC
RZincsteel = pICs A 5 :8-91X10_6W /M ZCo
112.2 W /MC
R... @S M__ 303w /mic
0.0132 W/MC
RColor bond steel 00005 M ° = 625X1076W / M ZCD
80 W/MC
m duilszansmaniemanudon
Rtotal RCeramic + RZinc steel + RPS foam + RColer bond steel
A\ 1
2.5278+(8.91x10°)+3.03+(6.25x10°°)
= 0.171W /M?*C’

11 é”ﬁﬁmi”lﬁmhmmmm%’au
Q = UAAT

= 0.171W /M?*C ' x1.0M?*x35C"
Q = 5.985 Watt
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oOu = ANNGINGaRTY

A Jd 4
v = anuniavaumans
A 4
L = anunianamdni
P = ANUHUWUY
€ = MINTTVYVOINAINUNNAVY
A = amsulasunlas
N = dszansam
0 = gwilsmslvavesorma
r'd
B = dulsz@animsverodn
1 1 9
O = MINSUANTZEANS B
T = mwmﬁ’uuiuﬁau (Shear stress)
¢ =wpuIuaai(Lower Bound)
AIMNUANN
o F
cond = MsANuIeU

conv = NMIWIANNS DU
elec = ”11/\117\[1

out = N199ON

. 9

in = Mun

S, =1masveaiag 1

S, =1snasvesdag 2
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