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(&) 45 C=EAA (4—-9)
e = 990kg/m®, Pr =391, K=0.637T W/m « “ Clv= %
80° C71&9 EA A (4—-10)

e = 852kg/m’, P, =490, K= 0.138 W/m « * Clv= %
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v, = ;Z = 1.61m/sec
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Re= = 53,490 > 4000 T+

hD.
Nu= 2 L= 0.023R"*Pr"t = 240.6
h, = ﬁNu = 7663
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(d) Single-pass cross-flow with one fluid mixed and the other unmixed
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UA Cmm
l—exp[— ol (1+ c )]
1+ Cmin

Cmax

H 6-4
Sul 2O e S8 MHA
( NTU= {'AIFC‘ min and C= C mmjc max ( ”.’C'u"} tl:lﬂf( ’}‘C“ﬂ) max )

Heal exchanger type Effectiveness relaation

1 Double pipe :
Parallel-flow e=-l=exp[ —NTU( + O]
I4=C
=N —exp[ =NTU(]— C
counter=flow E= [=Cexpl[ =NTU(I=0O)]
2 Shell and tube : W
One—shell pass =91+ cavi+ 2 l+exp[—NTUt’!+C-}
f "{I Ch Gk 1 — Cexp[ —NTUV 14+C?)

2, 4, ... tube passes
3 Cross-flow (single—pass)

Both fluids unmixed e=1- exp| ﬂg—“[ exp(— C NTU"®) — 1}
[ 6 o I’Tixed. 1 { . 1
o e=-(1—-exp{l1-Cl[l1—exp( =NTU)ID
C i mMixed,

=l Sl L e
€ e unmixed e=1-exp{~ 511 - exp(~ C NTU)))

4 All heat exchangers with C=0 &=1— exp( —NTU)
— e e e e e e N S S ]
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SulZNSO T NTU 2

( NTU= UA/C min and C=C min/c max :( mc’ﬂ) min/( mC.ﬁ) max )

Heat exchanger type

NTU relation

1 Double pipe :
Parallel=flow

counter—flow

2 Shell and tube :
One—shell pass
2, 4, ... tube passes
3 Cross—flow (single—pass)
C nax Mixed,
C .in unmixed
C min Mixed,
C max Unmixed
4 All heat exchangers
with C=(

NTU = In[1—e(1+C)]

1+C
» | Lg=—=].
NTU =515 ln( ~ )
e 1 2/e—=1—C—V 1+C*
NTU =— == -
Vi+C? “(2;5—1—C+J1+c-

NTU=—ln[1+£ﬂE—ECl]

NTU = — ln[CIn((I:—e)+l]

NTU=—In{l—¢)
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(Ex 10-8) 4lAl 10-4

G, =m,C,, =8.62
¢ =m,C, =5.02
Guin = G
Coax = Gy

Cmin
O=F-=0583

QI‘ = C:nin (',Z;z,in - ]Z:,in) =702.8

nax

Q: mCC](?c(T(,Laut - T(,Lin) =301.0
€= +Q= 0.428
Qmax
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NTU= O_lln(ec_1)=0.651
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