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arithmetic.average of inlet and outlet temperatures. Error in the order

(9, p. 94)

of ten per cent is introduced in the heat transfer coefficients
calculated with this procedure, As pointed out earlier Colbourn as-

sumes a linear variation of U with temperature and derives the follow-

ingAmean temperature .difference to be used in design:
U, At - U, At .
2 2
t_ = N : (7
1nUl Atl/UZ Atz

where U1 and U2 are the overall coefficients at the inlet and outlet of '

the exchanger respectively.

'C. Theoretical Variation of Temperature along

the Ex'changer Length

By assuming the overall coefficient to remain constant along the

exchanger length the température profiles are derived as (see Appen-

dix B):
| tI =t - (tS - ti) exp (- tv{ra: x) | (8)
trp =t - (tg - te) exp (—*——?ﬁ' x) (9)

where t; and typ are the bulk temperatures in the first and second passes,

a" is the heat exchanging area per linear feet, tg, 'ti and t_, are the
steam, inlet,and exit temperatures respectively.

These temperature profiles are plotted in Figs. 12, 13 and 14,
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D. Graphical Method of Wilson

From equation (6) we have:

1o 1 ax4l

u ' ho k hi

If the individual terms in this expression are analyzed (see Appendix B)

- the result is:

__flj___: Cl(At)l/ + +Cz__7_ (10)

where At is the change in con'd'ens_ate temperature of steam and C; and

C, are canstants. If we assume the changes in At due to the changes

in oil velocity as negligible, the first two terms on the right hand side

The equation then takes the form:

C
1 = A4 z » 7
v o w]’/3 ' (11)

of equation (10) remain constant.

In a series of experiments we can vary the mass rate of flow G

and measure the corresponding overall coefficients U, Then we can

plot the above equation on graphical paper. As seen from equation {11)

3
‘there is a linear variation between 1/U and l/wl/ . The intercept of
this stfaight line gives A and the slopé is C,. Additionally:
A-Ax/k= ng S (12)

2 LA L (13)

where h_ and hi are the steam and oil side coefficients of heat transfer

- respectively.
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