Effectiveness for heat exchangers (from Kays and London, Ref_ 7).
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Effectiveness relations for heat exchangers: NTU = UA/C
and C = Crn/Conax = (MG )i ()

Heat exchanger
type Effectiveness relation
1 Double pipe:
1 — —MNTU1
Parallel-flow 5o L SESNTURY ¥ B))
1+ C
_ 1 =axp [=NTU{1 = Y]
Counter-flow 7= Cexp[-NTU(1 - C)]
2 Shelland lube:;
One-chell pase -1
1+ —NTUVT + C°
eifacing ”2{““'”51 ;xp[ NTL.IV1+E'1’}
passes — Caxp [ |
a3 Cross-flow
(single-pass)
Both fluids . NTLo 2 =
il g=1 -mp{T{exp{—CNﬂP V-1
Crna Miixed, ok i £
G tMised & CU expl|1-C[1 — exp(—NTU)J})
Cimin Mixed, i I P o
Cinax Unmixed sE=imp C” exp (~CNTU)]
4 All heat
exchangers e=1—exp{—NTL))
withC=0
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Sovwrce: Kays and London, Ref. 7.

NTU relations for heat exchangers NTU = UA/Gy,
and C= Gmi'r:cn'lu [mcp]mlnl'r[mcp]ma:

Heat exchanger type NTU relation
1 Double-pipe:
n[1—&(1+
Parallel-flow T At CRLE)
11 C
Counter-fl i il S
Sl B “C-1 \eC-1

2 Shell and tube:

One-shell pass NTU — — A (2&- -1=-C=-V1 EF)

2.4, .. .tube passes ; E__% g —1—-C+VIi+C°
3 Cross-flow (single-pass)

Conae Mixed, KU = —tn ] 4 In(1 — &C)

G, Unmixed c

Crviey Mixed, _ _In[CIn(1 —g) +1]

: NTU=—

Crnae Unmixed c
4 All heat exchangers L B

with C = 0 NTU= =in(1 =)
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Source: Kays and London., Ref. 7.



