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1. Stefan-Boltzmann constant & = 5.6697x107% W/’(m2 : K4)
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2) Absorptivity

3) Emissivity

4) Radiosity, J, (Usnnnfadanufaumufisananusuiany)
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BOBNR .o THE. o Wil 3
d8 3) nirdaanieuanniadaunldus=land lnanmsldivanauss (k = 386 W/m'C) 1um
Wurgueinaanialu, ID= 25 mm uasiduitaudnatanieuen, OD= 28 mm AN 4 m Fad
slwafedn 0.2 ky/s lura Tanguupiizeninluadng 30°C ledefignmnil 500°C Tuatiwie
ARBAIINGT 5 m/s Azt aamn

2.1) &utlssAne nsonameAnudausa (U)

2.2) BRT N stnemaNien

2.3) fqmuqﬁmmﬁﬂmﬂﬂﬂmnﬁ@

auniledodanauiRiviauenausclanauiisrellil p= 06423 kgm® C, =
1.0392 kJ/kg °C, U= 2.848x10° kg/m-s, k = 0.0436 W/ m-K , Pr = 0.680
uazbimmanTRmTanhilaid p= 996.07kg/m’, C, = 4.17925 kJ/kg °C, V = 0.745x10" m’/s,

k = 0.620 W/ m-K , Pr = 5.01 @ suduilsz@nsnisniaoiufaulildaunisiuuuliwinsdagay

m = 0.2kg/s

Uee= 5 mifs

Tee= 500°C
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da 4) wlrhusiefeegnesnuuuieldaietulunsang Tnenkeldnwossen agfildin
pikeRsaasdi Annstinaanaden k = 1.5 Wim.K anamun 5 mm azenansidesing 25 mm (e
frundauazgaviniu Tm X1m wazntelugennsfianniaussey Tugeenanedu wasuan
wavandannssnuntialudng 800 Wim® vinyu 30° Aussunuwessiiy guamniiussaaniAmminny
50°C anmanalutiniguugil 25°C Fnlsr@nantamnmnadaussuinaematudeianng u
wazNIBUaNTNUNTL 10 Wim' K ﬁ'ﬁﬁlﬁl‘ﬁﬁwﬁaﬁﬁh emissivity WA absorptivity W11 0.8 LAz
effective sky temperature As 285 K (1 lifasAnanisue SadauFaunielutiu) aam
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5mm k=15Wm"°C
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To = 50°C - -
h= 10 W/m’ K Ti =25°C
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dn 5) wisenaniuldguanudeuaiia shell and tube WL two tube pass gnldaruinlaundusiai

U 150°C (h,, = 2,114.3 kJ/kg) a4 Agoumnil 30°C iuatsuaoidu wiFasuanidasuaniy

T U

9 =

Faudl Auauviawiniu 100 vie ( tualyl 50 vie uasluandu 50 vie) Hidutrugudnane D = 2.5cm

MaRaUnanIn) aasnisuarasinate lwieawingu 30 kgis dauleunluanielu shell dulszdns
°u W 44 g

nIrAAaNFaL 3,500 Wim” K letinfidneinisiua 5.0 kg/s windasntzaavuinletniuniauun

INAINHENYIaTARATERANLAEuANEeY (Inuualild LMTD Methad)



o " ¥
TA-ATR. ..ot FWA. o w7
da 6) fasmiaesmaulavedunils anatewmaendy 1 m’ Tnendwewsauaiuns

Rarsouiiuszuuiu (opaque, diffuse gray surface) a9WnAT view factor , F.. UBEARIINITHNAWN

ANNFRLAINSINL AT45210 A3 9n T, = 500 K waz T, = 300 K, TaafdAn € = o = 0.7 windumn

Tl
ST A2 YRLRTBTET
y L— A3 miTad e
/ Ea
uCA
L =1m

¥
Al HUIODY



TB-BMB .. vt T, oot Wi 8

ia 7) LATBILA NI At WA NI (compact heat exchanger) Tia fin-tube NIRINA DN BILA

Espudna D = 9.5 mm (sfaviauauan) ATuinainasgiiilanueiu( k = 206 W/m°C ) #1411

mm  wsedkanulasuauiaudawa W=15m, an L = 20 cm, g3 H = 50cm waduanilaay
9 =l ) = ) [v3 d' dl 1 ‘3 9 -:\' =

ANTaUN 8 wnavay 20 vie Tnedisesesinaaegy wisasuanildauannfouts gnldnnanms)lizes

21n7Aan 25°C 10U 55 °C TnaennAlensnisiua 3.75 kgls wnasaanFaulfaininfaun 100°C

=l g

Tainfidnsnisiua 1.25 kg/s Tuanaluyvie WiAasmun fin i circular disk fin J5AT

STSL v L -] , ! ] L .
o = Al Lm:”l,ummmuqm thermal contact resistance 7243719 fin MU NEVAILLAY
n
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dutszAnsnisniannuFaurasin i lFannsnuunluinodeasy  wazdudsz@niniswianiuiau

ANUAINIARAT 130 Wim' K

< = ) dl dl 1 o w L2
WA ATUFABINATBATRdLANILRWAHFaL (M uunltid E-NTU method wax

Uszunnd AJA, 111 0.94)
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D=95 - 3 _
/ mm p= 997.355kg/m", C, = 4.20625
/ A kJ/kg'C, V = 0.329x10° m7s,
O k= 0.674 WimK , Pr=1.98

O 8 via 20 cm
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1. fudszAnimemaanudau drusuntsiualuriaunuy 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 = (0.4Re**+0.06 Re?/3) Pr¥4,

Fluid properties are evaluated at the film temperature T

3. Heat transfer coefficient for free convection in enclosures
174, 0012 ( H 03
Nu = 0.42(Ra|_ XPr )(—) ;
L
3
g, — Tt
where Ra,_ =—)Fr
V2

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

Fluid properties are evaluated at the mean temperature {(T,+T2)/2.

. tanh(mL 2h
4, Fin efficiency nyg = —% , mL = LJE For circular fin, L =R, - R, and
m

t = fin thickness, area-weighted fin efficiency n"=pns +1-p where B =A¢/Agal

5. Compact heat exchanger

N=NTU = AU .
Cmin
U= 1
Atotal 1
Aihi n’ha

0.22 0.78
i exp(N el N7



7, Cps H v, k, o,
kg kJ kg m? w m?
K m® kg:°C ms s m-K s Pr
x 10° x 10
Air
100 3.6010 1.0266 0.6924 x 1073 1.923 0.009246 0.02501 0.770
150 23675 1.0099 1.0283 4.343 0.013735 0.35745 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 - 1568 - 002624 0.22160 0.708
350 0.9980 1.0090 2075 __ 2076 0.03003 - 0.2983 0.697
400 0.8826 - 1.0140 2.286 25.90 0.03365 0.3760 0.689
450 0.7833 10207 2484 28.86 0.03707 0.4222 0.683
500 0.7048 1.0295 2671 37.90 0.04038 0.5564 0.680
550 06423 - 1.0392 2,848 44.34 0.04360 0.6532 0.680
600 - 0.587% 10551 3.018 _ 51.34 0.04659 0.7512 0.680
Physical properties of water
p, Cps v, K, ®,
kg kJ m? W m?
t,C m? kg-°C s m-K '8 Pr
x 107

0o 1,002.28 - 4.2178 1.788 x 1079  0.552 1.308 13.6

20 1,000.52 4.1818 1.006 - 0.597 1.430 7.02
40 994.59 4.1784 0.658 0.628 1.512 4.34
60 985.46 4.1843 0.478 0.651 1.554 3.02
80 974.08 4.1964 0.364 0.668 1.636 222
100 960.63 4.2161 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
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