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1, Stefan-Boltzmann constant & = 5.6697x105 W/(rn2 -K4)

=l a '
7A.A7.7\N8TH ALATUUY
B uAUE  winssdund

¥ 2
taandadny

And
1. deapuiitannn 5 4a Wirmnda
2. Wi lusndesentl uacliidauldia 2 ui
3. ayqaliintinduou 1w A4 dnasaauls
4. Wideude wassviatinAnmnludaaaumnuriy
5. Whindaaausneiuaels

AAuR b

da Az | Azuuuily

1 20

2 20

3 20

4 30

5 20

AZULUTN | 110




= o %
TRBNB. ..ottt TWR . e, Wi 1

% o 1 <4 dl 8/ ar t 9 2 (o 1 al o o 1%

8 1) Aarrausiulaveiivias edundsrasuiuiaveudtsauuiuedng JaaNTauAn
nrenuLuRawilave s 2,500 Wim® Tae 500 Wim® gnasiieueanidanusiulane gumgi
aaqsulanswingy 127°C wazduuuaadisulanzinawaasieuliiuainalasnisnianniou
ATl T = 27 °C wazdulsz@nsniswiaanndeu h = 15 Wim'K mnuwsiulavzagly
an19% steady aauaFa Uil

1) nsnnsanemannfeulaaniswn A uFan
2) Absorptivity
3) Emissivity
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2 3) nsaearsfeuanniadaunlflszlend Taansldvieneuss (k = 386 W/im’C) 2w
urnaunansniely, 1ID= 25 mm wasduinguanatsniauen, OD= 28 mm §ANaE19 4 m Fedl
Enlwadaednm 0.2 kg/s hwie lougamgiaesinlvadng 30°c ladefgnugd 500°C Tuarhuie
AaeANNMEY 5 m/s B a9
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aaidladeianuauiRvieuenduaziquandidusiallil p= 06423 kgim’, C, =

1.0392 kJ/kg °C, L =2.848x1 0° kg/m-s, k =0.0436 W/ m*K , Pr = 0.680

waz WanianTRsaretinilansell P = 996.07kg/m’, C, = 4.17925 kJ/kg °C, V = 0.745x10°
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T,=30"C = 0.2kg/s

Uee=5m/s

To= 500°C
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anudauiaoinenaviadli 10 m ansnisiuarestinnieluvaindu 30 kg/s daulaunivanielu
shell S&uUssAnEnisnialnFau 3,500 W/m2. K winsiaanisastiwdulednduinyianun aaundms
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1. Fudsz@nsnnsniadufau drusunisiualuvianuy turbulent
Nu =0.023Re®® Pr™ n=0.4 for heating uaz n= 0.3 for cooling

Fluid properties are evaluated at the bulk mean temperature T,.

2. Heat transfer coefficient for flow across a single circular cylinder

Nu = (0.4 Re®5+0.06 Re?/3) Pr04,

Fluid properties are evaluated at the film temperature T..

3. Heat transfer coefficient for free convection in enclosures

/4 012 (HYO°
Nu=042(Ra, " )(Pr” 12)(—) ;
L

oB(T, — T,

V2

where Ra = Pr,
Nu=hL/k
L = thickness of fluid layer; H = height of fluid layer;

Fluid properties are evaluated at the mean temperature (T1+T2)/2.

View factor for perpendicular plates with a common edge

L (wy/w) = [+ (w  w )T

ij 2




Table B-1 Physical properties of gases at atmospheric pressure

7, Cps U, v, k, o,
kg kJ kg m? w m? A
T, K m? kg-°C m-s s m-K s Pr
: x 108 x 104
Air
100 3.6010 1.0266 0.6924 x 10~3 1.923 0.009246 0.02501 0.770
150 2.3675 1.0099 1.0283 4.343 0.013735 0.05745 0.753
200 1.7684 1.0061 1.3289 7.490 0.01809 0.10165 0.739
250 1.4128 1.0053 1.488 9.49 0.02227 0.13161 0.722
300 1.1774 1.0057 1.983 - 15.68 0.02624 0.22160 0.708
350 0.9980 1.0090 2075 - 20.76 0.03003 - 0.2983 0.697
400 0.8826 1.0140 2.286 25.90 0.03365 0.3760 0.689
450  0.7833 1.0207 2.484 28.86 0.03707 0.4222 0.683
500  0.7048 1.0295 2671 37.90 0.04038 0.5564 0.680
550 0.6423 ©1.0392 2848 4434 0.04360 0.6532 0.680
600 - 0.5879 = 10551 3.018 51.34 0.04659 0.7512 0.680
Physical properties of water
P, Cps v, k, a,
kg kJ m? w m?
t,C m? kg-°C s m-K r Pr
x 107
0 1,00228 - 42178 1788 x 107®  0.552 1.308 13.6
20 1,000.52 41818 1.006 - 0.597 1.430 7.02
40 994.59  4.1784  0.658 0.628 1.512 4.34
60 985.46 41843 0478 0.651 1.554 3.02
80 974.08 4.1964  0.364 0.668 1.636 222
100 960.63 42161 0.294 0.680 1.680 1.74
120 945.25  4.250 0.247 0.685 1.708 1.446
140 928.27 4.283 0.214 0.684 1.724 1.241
160 909.69 4.342 0.190 0.680 1.729 1.099
180 889.03 4417 0.173 0.675 1.724 1.004



