URNINBIAUEIVATUATUNS

o ¢
AUTAIAINTIFUAIARND
n1sdauvatuN1A Usesin1ani1sanein 1 YnnsAnwn 2558
JUN 14 SUNAY 2558 1181 13.30-16.30 w.
91 215-333 Heat transfer A200

9216233

'
o

AHY

1. foapuiivianun 5 o S1uau ¢ wi Galudgnihdeasy, wihaavhedunismuauds

vasading) Tivhdoaaunimualuaynfinoy Azuuusy 100 Azuuy uiasdoinguuy

WU 20 AZLLUY

2. sy liAS 09AALAY LBNATT #1191 Dictionary LWNvasdaU e
auna

3. gugwlvldauanlunisvindoaauls

4. viuBugunsaila vselenaisiagluresasy

foandaday As.nans naazlnea

1. (20 A=) A finned-tube, cross-flow heat exchanger (both fluids unmixed) is to use the exhaust of
a gas turbine to heat pressurized water. Laboratory measurement is performed on a prototype
version of the exchanger, which has a surface area of 10 m?, to determine the overall heat transfer
coefficient as a function of operating conditions. Given

e Exhaustgas: m, = 2 kg/s, Teinter = 325°C and ¢, = 1040 J/(kg.° C)
e Water: 1, = 0.5 kg/s, Ty intet = 25°C , Ty outter = 150°C and c,,, = 4203 J/(kg.° C).

What is the overall heat transfer coefficient of the heat exchanger?
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2. (20 Azwuw) thdeuamnsolflunslfeuieutuientnordovianssuiunisvnegaamnasuld  n1swde
Sou it idlnad l lunguvaitosuaifeunnenadeuiilvasgniouanvia Tanddatifarsanngy
ﬁaﬁgﬂi’mmwu stagger TWMEURNUALENAwBMaWIAY 16.4 TaAlAT TYErissEwIvienLLUIE T
(longitudinal pitch, S,) Winu 20.5 faWAT  T3EERNTEVINVDAMLLIUIN (transverse pitch, S;) Wiy
205 fadwns  aunfhenvgiivuiwonsinssuannaufiurnaiiviniu 70°C gumglinarauiiivesennied
madifie 15°C uar 6 m/s suEWy  (AuaTRldsvesemadeudslvarunauvielisuifiufianmgiives

gmansamadiiosnlavdlivenaumngienniainiseen lidasduingi) 2sduiu

® FuUszANSN1IWIANLSUALEINA (air-side heat transfer coefficient)
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3. (20 mzuuY) In a solar flat plate collector, the plate is of size 1 m x 1 m (W and H) and is at a
temperature of 140°C. The glass cover is at a distance of 8 cm from the collector surface and its
temperature is 40°C. Space in between contains air at 1 atm. If the collector plate is inclined to
the horizontal at ¢ = 20 degree, determine the heat transfer coefficient between the two plates.
The heat flux (g) through the flat plate is defined by q = h(T; — T,) where h is the heat transfer
coefficient; T, and T, are the temperature of heated and cooled surfaces, respectively.

The dimension of flat plate collector: W = width, H = height and L = air gap length.
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4. (20 Azuuw) A long 10-cm diameter steam pipe whose external surface temperature is 110°C
passes through some open area that is not protected against the winds as shown in the figure.
Determine the rate of heat loss from the pipe per unit of its length when the air is at 1 atm
pressure and 10°C and the wind is blowing across the pipe at a velocity of 8 m/s.

T,=110°C

wind
V=8m/s ,
T=10°C
~—D=0.1m

Steam pipe

5. 20 Azuuw auydinveslnaiiogluvisnaufinnuiiasiianenasewidaninty uy (siilufleity vasidalag)
eldnislvanuurusoudalfufuduiugn - JaSondwiunisivasiiaide laminar slug flow vsslnalaiu
Wandaufouadnaue (uniform surface heat flux) mepAANNBITBMYB  nIfinTTivafiusufufuing

U uvpiiBeuuuasmuiidaiadvintunes

0T (r,z) 3 dT,,(z)
oz dz

= constant

iia Ty, A8 mean temperature 983v83lna,  FafnamuwuIsed, z Ao AdaaulwIsIvome

yamguTamldsudindufinnelurionau (fully developed temperature distribution) T'(1') uaz Nusselt
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Hint: Nusselt number #ifuiailoidurined, Tanddatianunsondnauldlasludasldfuuaes dimensionless

temperature wazaun1sAlun1sAm el viscous-energy dissipation term

Uniform heat flux
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T, P, Cp) U, v, k, a,
K kg ] kg m? w m? Pr
m3 kg C m.s s m.K s
100 3.6010 1026.6  0.6924x10°  1.923x10°  0.009246  0.02501x10™ 0.770
150 2.3675 1009.9  1.0283x10°  4.343x10°  0.013735  0.05745x10™ 0.753
200 1.7684 1006.1 1.3289x10°  7.490x10° 0.01809  0.10165x10™ 0.739
250 1.4128 1005.3 1.488x10" 9.49x10° 0.02227  0.13161x10" 0.722
300 1.1774 1005.7 1.983x10° 15.68x10° 0.02624  0.22160x10™ 0.708
350 0.9980 1009.0 2075x10°  20.76x10° 0.03003 0.2983x10™ 0.697
400 0.8826 1014.0 2.286x10°  25.90x10° 0.03365  0.3760x10™ 0.689
450 0.7833 1020.7 2.484x10°  28.86x10° 0.03707  0.4222x10" 0.683
500 0.7048 1029.5 2.671x10°  37.90x10° 0.04038  0.5564x10" 0.680
AMENTAUN
T, p, Cp) v, k, a,
o kg )i m2 w m2 Pr B, 1/K
m3 kg.o C s m.K s

60 985.46 4184.3 0.478x10° 0.651 1.554x107  3.02 0.517x10°
80 974.08 4196.4 0.364x10° 0.668 1.636x10" 2.22 0.653x10”
100 960.63 4216.1 0.294x10° 0.680 1.680x10" 1.74 0.75x10”
120 945.25 4250 0.247x10° 0.685 1.708x10" 1.446 0.858x10”
140 928.27 4283 0.214x10° 0.684 1.724x10" 1.241 0.970x10”
160 909.69 4342 0.190x10° 0.680 1.729x10" 1.099 1.145x107
180 889.03 4417 0.173x10° 0.675 1.724x10” 1.004 1.210x10”

200 866.76 4505 0.160x10” 0.665 1.706x107  0.937 1.350x10°
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