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TapLe 11.3  Heat Exchanger Effectiveness Relations [5]

Flow Arrangement Relation
. _ 1—exp[-NTU(l + C))]

Parallel flow £= T+C (11.28a)
Countesfl _ 1—exp[-NTU(1 — C))] C<1

ounterflow € =T=C, exp[-NTU(I — C,)] (€=<D

_ NTU _ .
E=TI NTU (C,=1) (11.29a)
Shell-and-tube
soan o 1 +exp[=(NTU)(1 + €)™ |~
One shell pass (2, 4, . . . tube passes) e=21+C,+(1+C,)" X — (11.30a)
1 —exp [—(NTU)(1 + CH'7]

1 — C " ] — C' " -1
n shell passes (2n, 4n, . . . tube passes) Eg= [(ﬁ) - 1] [(ﬁ) - C',] (11.31a)

1-—g 1-g

TABLE 11.4 Heat Exchanger NTU Relations

Flow Arrangement Relation

_In[l - &l +C)

Parallel flow NTU = +C (11.28b)
1 e—1
=— <
Counterflow NTU C -1 1"(56‘,— ]) (C,<1
NTU = £ (C,=1 (11.29b)
Shell-and-tube
One shell pass (NTU), =—(1+ C})) " In (%) (11.30b)
(2,4, ... tube passes)
e, — (1 + C,)
e (11.30c)
n shell passes Use Equations 11.30b and 11.30c¢ with
(2n, 4n, . . . tube passes) I
— C,— 1\l
e=t—L p=(Z2"")" NTU=n(NTU), (11.31b, . d)
F-C, -1
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