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Q =(~ - T2 ) 1f1t1~ R = In(r2 / rJ
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2. ieJlflflW'YI1J~ 320° C i'YIClf·h'Uv1eJm~n (k = 80 W/m-" C) ~~l~wh'U':l''U6nCll.:jf11eJ''UHCl~

f11eJ'UeJmv11tl'IJ 5 em HCl~ 5.5 em ~l1mll~'IJ ~1'UeJnv1eJi$l',.r:JJ'H'U1'U'mH~1 (k = 0.05 W/m-" C)

'YI'Ul 3em ti'1"lW~J'UeJ1mfl'1J~nwJ'U~flW'YI1J~ 5°C llCld ri':JJ'l.h~rr'V1im'j~lm'V1ml:JJ!eJ'U

h"" = 18 W / m' ti'1'rl'IJ11ieJJlf11eJ''Uv1eJ~ri':JJ'l.h::;rr'V1in1'iilm'V1fl11:JJ!eJ'Uhstream = 60 W / m2
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3. A two-shell-pass, four-tube-pass heat exchanger is to be designed to cool
8kg I s of ethyl alcohol solution from 75°C to 45°C with cooling water entering

the tube side at 15°C at a rate of 9kg Is. The overall heat transfer coefficient

base on outer tube surface is U = 500 Wj(m 2
• K). Calculate the heat transfer

area. Given: [Ca/COho/ =3800Jlkg.K], [Cwater = 4200Jlkg.K]
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G'fllnTiYl LnUdt/eh1

q = h(Th -TJ dT
q =-k

dx

R=~
Ak

R = In(b/ a)
2JdcH

R=_l_
hA

Q=qA

Therma l resistance for slab

Thermal resistance for hollow cylinder

Thermal resistance for convection

k
roc = - Critical radius of insulation for c: cylinder

ho

Q=mC dT Q= UAI!1TIn

c= Specific Heat
U= Overall heat transfer coefficient
Q=UAI!1Tcorr

I!1Tcorr = FI!1TIn
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ml:IJl~dll~~ml:IJl'i'l'IJil~~~ B III 02A = 6 em, AB = 24- em MHffln~ 1cm : 10 mls nl'l1'f'IJ

I~V'U Velocity Polygon ll~~ 1 em: 30 m/s2
nl'l1f'l.Jluv'U Acceleration Polygon
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