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Abstract >> In this work energy and entransy characteristics of heat exchangers
are analyzed for 12 different flow arrangements of heat exchangers. The di-
mensionless parameters are number of entransy dissipation (Ng), number of entransy
dissipation-based thermal resistance (Nr), and entransy dissipation-based ef-
fectiveness of heat-exchanger (& g). The dimensionless parameters are ex-
pressed analytically in terms of the effectiveness of heat exchanger ( € ), heat ca-
pacity ratio (c), and number of transfer unit (N) for optimal performance of heat
exchangers. Results showed that the dimensionless parameters based on the
entransy dissipation can be useful concepts for optimal design of heat exchangers.

Key words : € 11 3t7|(Heat exchanger), ©l| L X|(Energy), Al E2H A|(Entransy), S& &
(Effectiveness), MEEHQ| 4 (Number of transfer unit, NTU), Sl EgiA| AAt
(Entransy dissipation)
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1) counter flow:

_ l-exp{-(1-¢)N}
EN.0)= 1-cexpl-(1-c)N} (19)

2) parallel flow:

1-exp{~(1+c)N}
1+¢ (20)

&(N,c)=

3) cross flow, both fluids unmixed:
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0.22
6(N,c)=l—eX{N cN""*)-1
c

@2y
4) cross flow, both fluids mixed:
1 22
E(N,c)= I - I 22)
+ —_—
l-exp(-N) l-exp(cN) N
5) cross flow, Cpin = unmixed, Cpa = mixed:
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cC

6) cross flow, Cpin = mixed, Cpuux = unmixed:
i _
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7) TEMA E, 1-2 shell mixed:

2
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8) TEMA E, 1-2 shell unmixed, Cpin = Cupe:

2c+ exp{— N(c + 1}}
B 2¢—-1 2
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9) TEMA E, 1-4 shell mixed, Cpin = Cupe:
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10) TEMA G, 1-2 split shell mixed, Ciin = Ciupe:
&(N,c)=F(N,c) @31
11) TEMA G, 1-2 split shell mixed, Cpin = Cahert:

£(N,c) =1E(C’N,1]
c c

(32)

12) TEMA J, 1-2 divided shell mixed, Cpin = Cupe:

2
E(N,c)=

N0 = e, (33)

_N1+4c°
2 (34)
@ = exp(-jcN) (35)
_ _nrt
1+ ® 1 +(1 (I))exp{ cN 2 }

O =1+y =2y 5 5

-0 (1-®0Y +7(1-@ )(36)

o]Zo)|A] E3] type 1 (counter flow), type 2 (parallel
flow)2} type 7 (TEMA E, 1-2 shell mixed)of4]+= <l
EWA] 24k N QERA] 24t G-8Zet= The

I} o] s gdd & Stk

> BFRLAUNOIK[3tE] =27

tAd

N, = F coth(FN) 37)
_ tanh(FN)
LTy (38)

o704 Fi= vt 22 FEiASoI

I-c

F=—- for type 1 (for counterflow)

2 (39)
I+c

= - for type 2 (for parallelflow)

V1+¢?

= for type 7(TEM A E, 1-2 shellmixed)

[

o7)H =3 AL 4] (39) Feo] o
A EEE 9 EolA dxigo] FAE

A

~
o =
1o b

rr

fe=]
=
A Sl AEHA] 2x4to] 79T AlpESk e

7,
T dag]o] fis) duer] 85k et A
AEHA] 2tbof] 7]RkeE FALAeE JAEHA] &
A Ny AEHA] 24 AT N, 9 AERA]
it 8 0 Aee AEEels Nyf 8]
] g HlaejA HojErh f-2le of7]oM A
A Querlof A-gE= ARkl ddEE e o
AT

[u—
~

Ag3pu] o7} 0o] YA BE FRY

= 3579 o
1EelH BAYFES et L 45R 5

Ay
itk
e=1-e" (40)
-2
N, =1 I-e ]\Z @1)
Nr = ECOth(?) (42)
_ tanh(N/2)
& N/2 (43)

HI31H M= 2020 2



oz
02
G
ol
I
I

- S 117

1.0 . 1.0

AN ]
g
/ e, 0.64
0.4 0.0 i : .
0.2 \ (1) counter |
—04 flow

0.6

o2df |....... 0.6 0.2 X =
—0.8 —0.8 (2) parallel
_______ 10 cecneea 10 flow
0.0 <y ey gy (T o . T e
0 50 50 50 5 0 50 50 50 5
N N
(1) Counter flow (2) Parallel flow

02 N N (3) cross (4) cross\.:
o8 9 r flow, both flow, both
: unmixed mixed
1.0
e e e s —
N
(3) Cross flow, both unmixed (4) Cross flow, both mixed
89 89
(5) cross N (6) cross
flow, C .. r flow,C ..
unmixed mixed
50 50 5 50 5
N N
(5) Cross flow, Cmin unmixed (6) cross flow, Cin mixed

Fig. 1. Dimensionless parameters with varying N and ¢
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