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13 : Heat transfer equipment; types, analysis

Example : Shell and Tube Heat Exchanger Design

T., = 20 °C

T., = 60 °C

Tha = 104.4 °C

Thp = 104.4°C

V.=2m/s

A = 2251000 ] /kg

N =100

iy, =?

L=?

7o 20 + 60
¢ 2

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

=40°C

pc = 1101.43 kg/m3

He = 9.57 X 10_3kg/ms

Ly = 5.16 X 103 kg /ms

Cpe = 2474 ]/kg°C

ke = 0.256W/m °C

Pr, =93

3/4-in BWG 16 pipe dimensions are read from Table 11.
D; =15.75x 1073m

D, =19.05x 1073m



/’k— Tha

Thb Teb

Tca

Lenght of tubes

q= UAFGAT_L = rhccpc(ch - Tca)
_ (Tha — Tep) — (Typ — Tea) _ (104.4 — 60) — (104.4 — 20)

AT, = =62.27°C
L 1y (Tha = Tep) 1 244

M=) "313
AT, must be corrected with Fs multiplication.
T —Tea  60-20
Toa — Toa 1044 — 20
Tha—Top 1044 — 1044
Top — Toa 60 — 20

= 0.47

7 =

Fs is read from Figure 26 (a) as 1. AT, correction is found to be unnecessary.
T
Mypipe = Pe- Ve S; = 1101.43 X 6 X 7 x (15.75 x 1073)? = 1.2875 kg/s

Miotar = Me = Mypipe X N = 1.2875 x 100 = 128.75 kg/s
1 1 D,

=—+
Uo ho Dihi

_ DijVepe  15.75x 107° x 6 x 1101.43

Re o 957 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 (22" — ) =192559
w 5.16 x 10

_ Nuxk. 192.59x0.256

= 3130W/m? °C

‘ D,  15.75x 103
T, +T, 1044+ 60
= = =82.2°C
f 2 2

Properties of water at 82.2 °C
ps = 970.2 kg/m3

e = 3.47 x 10 *kg/ms
k¢ = 0.673 W/m °C



3 4
prg (pr — Py ) A K¢
2
N3 Dg pe (T, — Tyw)

h, = 0.725

1/4

970.2% x 9.81 x 2251000 x 0.673° 5
= 4079W /m? °C

1002/3 x 19.05 x 10~3 x 3.47 x 10~* (104.4 — 60)
1 1 19.05

U, 4079 T 15.75 x 3130

h, = 0.725 x

- U, = 1583.3W /m? °C

q = 1 Cpc(Tep — Tep) = mph = 128.75 X 2474 x (60 — 20) = 12741100W - m;, = 5.66 kg/s
A=NxnxDyXL

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



