CEN 3311 HEAT TRANSFER



Example : Shell and Tube Heat Exchanger Design

Ty = 20°C
T, = 60 °C
Ty, = 104.4 °C
Ty, = 104.4 °C
V.=2m/s

A =2251000//kg
N =100
niy, =?

L =?



_ 20460 )
T, =—5—=40°C

Properties of ethylene glycol at 40 °C are read from Table 4.

pe = 1101.43 kg/m3

e = 9.57 X 10 °kg/ms

Ly = 5.16 X 10 °kg/ms

Cpe = 2474 ]/kg °C

k. = 0.256W/m °C

Pr. = 93

3/4-in BWG 16 pipe dimensions are read from Table 11.
D; = 15.75 X 10>m

D, = 19.05 x 107 3m



Lenght of tubes

q = UAFGAT,, = i Cp.(Tep — Tea)




q= UAFGAT_L = m.Cpc(Tep — Tea)

(Tha = Tep) = (Thp — Tea) _ (104.4 — 60) — (104.4 — 20)
(Tro —Top) = 144
n i, —T.,) Ingz7

AT, = =62.27°C

AT} must be corrected with Fs multiplication.

Tep—Tea  60—20
Tha — Tea 104.4—20

0.47

T T 104.4 — 104.4

= = =0

T4 —-T.,  60—20

Fc is read from Figure 26 (a) as 1. ATy, correction is found to be unnecessary.

y[A
Mapipe = Pe-Ver S; = 110143 x 6 X 7 x (15.75 x 107%)? = 1.2875 kg /s

Myotal = Me = Mypipe X N = 1.2875 x 100 = 128.75 kg/s




D;V.p. 15.75x107°x 6 x 1101.43

Be ==~ 9.57 X 103

= 10876.2 > 10000 Turbulent flow

0.14 -3\ 0-14
9.57 x 10
Nu = 0.023 Re®8prl/3 (i) = 0.023 (10876.2)°8(93)1/3 — = 192.59
Hyy 5.16 X 10

,_Nuxke 19259 x 0256
‘" D, ~ 15.75x 1073

= 3130W/m? °C

. _Tp+T, 1044+ 60
S T 2

= 82.2C

Properties of water at 82.2 °C
ps = 970.2 kg/m?3

ue = 3.47 X 10"4kg/ms
k= 0.673 W/m °C




N

4
prg (pr — py) Ak}
2
N3 D, ps (T, — Tw)

h, = 0.725

1/4
= 4079W /m? °C

970.22 x 9.81 X 2251000 X 0.6733
1002/3 x 19.05 x 10-3 x 3.47 X 10~ * (104.4 — 60)

h, = 0.725 X

11 . 19.05
U, 4079 15.75x 3130

q = mMCpe(Tep — Tea) = ik = 128.75 X 2474 x (60 — 20) = 12741100W - my, = 5.66 kg/s

- U, = 1583.3W/m? °C

A=NxnmxDyXL
q = UAFGAT, — 12741100W = 1583.3 X 100 x 7 x 19.05 X 1073 X L X 62.27 > L = 21.6 m




