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Design of Shell and Tube Condenser According to Tube layout Patterns
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Korea Maritime and Ocean University(professor) - TKorea Marine Equipment Research Institute(senior researcher)

Abstract

This paper carried out the thermal design of shell and tube condenser in ORC(Organic Rankine Cycle)
using toluene as the working fluid. Heat exchanger design typically includes the determination of heat
transfer surface area, number of tubes and tube length etc. In order to obtain the heat transfer surface
area, shell and tube side heat transfer coefficients must be given to calculate the overall heat transfer
coefficient. The simulation results show that the heat transfer coefficient for tube layout of 90° is higher

than that of the other cases. In addition,

layout of 90° are lower than the other cases.

Key words : Condenser, Heat exchanger, ORC, Shell and tube, Tube layout

ouy S Fwel
LR 9

1
Pellegrino et al,, 2004)°4:= oudx] F]1 thw]  Ho AAE)eE oA, AD oA @ Ake] U
ALE EAAHL T ot )we) A Avk FAYL AL

)\]—D]—a]:(olz 20 ~ 50%)0]
a3 k.
W7 deyA =4

B ud
AgHol & AxHoz 2

A AblEE B 4 9 1

)

=
3]
1=

#ut

g8 7+ ol

=8 AIE B Ut oreol AMeE 3

it is found that the pressure drop and surface area for tube

Aoz mustn Uk Ad #H 9 B

ORC(Organic Rankine Cycle) 7]&

— H

= 0% deA
ORCY &5 @@6}% z2
‘—— O

= gRE A g dd AF
Fol 712 WEH  greAAEIS A3 Lnp vl

& A Aqe
Apgso] gtk
£ g fA7E AL
2 Qltk U AF(Viswanathan et al, 2006; 257 wie] g8 ALY AASI=T

e

32

oled FFel o ore AlAElelA o—gﬂﬁyw & A vl
Aot Afo] & AR FHUB40T ©JBHBCS Inc, g Zoja] o ngS A3l 9o] Fes o
20)o M= ol oA Aler A e g o=e zostty 8 & 9o
olth. BCS Inc.(2008)0) =, "}?j‘g‘ A =49 Hettiarachchi 5-(Hettiarachchi et al. 2007)< A}

ok 60%c 230C Hr} @& oA 01011/}‘31

ojFe] whE Fwere I

AFspA

316C Hup v oAz Aol 90%el o= o AA Awshy] muy Alo|Zo] & AA

t Corresponding author : 051-400-5086, choiys@komeri.re.kr

- 1634 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2018.10.30.5.1634&domain=http://english.ksfme.or.kr/&uri_scheme=http:&cm_version=v1.5

2h B &eEfol] we

d o= A9 vEs Hasteto], dud)Y
TAE A

Aol B Adur)e] % RS s2= F49
A 8l S di At v Ry
Bl vz f4A4 " AsE € 5 ol oH
A A ARG 5 Stk vk, A Fe] s
5 2437 BEE 9A9E 9 oY E4e
Al ARTEA =

0 Qe A
Kern(1950)¢] el ol zhakatA| Aakd
ot 18t o] WL wlZ Aol 25%21 A
27 Aol gow, wiZz A ggln B3}

-1> e

WlZ Abolo] el A AAs welsta 9l
Stk A % dolE= 471 2000 VIR FFH

O

o+ Kern WHS

o} @ﬂsmt @it 4 3

A8 2 5 8ith Kem
A 74]/\

flo 12

finss &
iy

o

ol

SO

rulm .

~|
e
(i

1o

i

4
m>~4
)

fro
oX,
o
iib)
o,
ol
ol
o

12
iy
ol
=
il
ofl
ol
o
rlr
pact
o
it
—z
Al
>,

N
A,

[N
o

Wk S 1% i orlo A
of rir =)
W
g
o
L)
m
ol
rr

o

o >
LT
o

i

P

o M

=2
>
e

]oﬂ

(I

Hubg Qo RE W)
4% ORC Al2F U dw
= ga BT W

S|
7t EAS xAbske] 94

e i
22

ol
4
~

o lo |0

- e
_O‘L
Ly
by
e
O

(¢3

o X 2 oo -
b S g M2
I

fEonl oy g 2

o 2o glo
o agt

2

M-oh-2+ 857|2| M

Ly

II. Heat exchanger model and

simulation
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[Fig. 1] Schematic Diagram of ORC System

<Table 1> Main Parameters for Heat Exchanger

Design
Parameter Value
Heat of condensation 11.1 [MW]
Number of shell passes 1
Number of tube passes 2
Baffle cut 25%
Tube outer diameter 0.0254 [m]
Tube material a O%a?;:lrzl(;z;) Ni)
Condensing temp. 45 [C]
Cooling water initial temp. 25 [C]
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<Table 2> Values of A; and n, Coefficients for P, =1.25d,

No. of passes Triangle tube pitch Square tube pitch
I m K ™
1 0.319 2.142 0.215 2.207
2 0.249 2.207 0.156 2.291
4 0.175 2.285 0.158 2.263
6 0.0743 2.499 0.0402 2.617
8 0.0365 2.675 0.0331 2.643
& 9u3%7] ul¥(exchanger layout), ¥ F= A ARE v 2ol Je] dh
%, a9 w97 Solth A A ¥ Aund| y
73_?_ /“ﬂ 7]_;(] _7':—9_ HH%EO] _T_i /\}—%—ﬂ}ft‘ﬂ, Zl: Ds — 005 +69h ..............................................
e riangulan, 4G (quare), LS AE s s iz e e,
78 (rotated square)®]™, [Fig. 2]¢} Zoh & A+

oA T HA= # AL 1252 dgsiria
e 213 o] 7 gt

Rotated
Triangular

Rotated Square
Sguare
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[Fig. 4] Variation of Heat Transfer Coefficient in Shell with Tube Layout
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