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Abstract In this work, we studied the shell and helically coiled tube heat exchangers. Shell and coil heat exchangers with
different rate of water flow and plate heat exchanger with same capacity were tested for condensing conditions. We proposed
design guide using modified Wilson plot method. We compared fouling characteristics between shell and coil heat exchanger
and plate heat exchanger, when they were washed and were not washed. The shell and coil heat exchanger showed 120%
of higher saturated fouling resistance value and 4% of better heat transfer ratio than the plate heat exchanger.

Key words Shell and coil heat exchanger(l-& Y% Hul$t7]), Plate heat exchanger(#3 &1l ¥7]), Fouling
(32%), Heat transfer ratio(& A& H])

¥ Corresponding author, E-mail: ycahn@pusan.ac.kr

71 &4 & dusty] WelA stdEAY W7k f 7ol
R 93 OF AAF [mK/W] gAag 2Ade FRe $4 W g gl o
Ro 1 94&Ho] o3 o5 AAT [mK/W] 2, P2 b, A, bk, o sk,
R PP AE AAE [mK/W] A QRol ¢E FAE AHEsE AdAlelA &3
Ri PUE O A% (KW YR 2Age A4} ge]ae] JRel g
Ry 3o o PS AT (WKW Azo] oA olv], 27l de] ) Ewlel A4
Py 23 928 dAHmKW) gof ol & A%, B4 9 (Fouling)ol ek #3
t ok Ry GEG) Gt
U F2 AT AF [W/nK] ZAde] dandy] TRlel P A, A F 7}
0 QAL W] A EA7E wAan” AAe dugrlel 4 Astol
00 27] AGE (W] th 2AYe] e dHrER <] dudtrle] HIA
g 2AYe 8 94 A% Ao e
1M = o F owAlE P AR Y F2 WHe] g
so] fg BaAIIH, ole dudy) el F= 5

Mol F4 Aule] 7k Wzt A 2w B8

&5 = :
e & Ay A zdlooldo s g g, dA 7)1E ATEL B8 dushy 9% 58 988
A H2ds Yl FIY A xEo] F2 ARGHE 5 ek s EAd dial JATuo] ston, Eglygo=
Aol = Al Asksr, sk Fol theshAl At Aol 7hsd nad & W) 95 24y dugy)
A AW, 57 S571, 87, Bdels videdt & o] 37 Ao digt d5= AT AAr) Sung



et al " Ve WAge] e A4 % g A
o] Aotk A2 a3kt Thonon et al.”

& ey S Ads] 9 LEe] sEE e
S 2N A e Ve AAE e, p
W] = CaCOss FEo® UPsGIr 2 A+

[e]

B
= Aol A5d 9% =AY Dus]e el
W S A W 8lRe] o 54 wE dud)
b AgHow v EAsta, By duds)t 93
A Aol dujAl AES Fe 9hew 4R B A
B3hsich

Fig. 1S 9&% 7}Xd] i3k 2ot} 27]9]
=H o8 3 EE T, YA wEs U944 s
Astar, HEE 0.4%2] Omegarl TEFY &
% 0.1%°] UNIK 5000 ==1e] o=l A 1
0.5%°] TF 220 2 de] AFFFAZ G 13%2]
AN AFS T3t

AFE-EE B2 Table 13 29] CaCOsS FU )L,
2 AAglo] AAIIA == 2,000% 5] s
ol #aslelth A3 E=A(HACH 2100AH)
% 5,000 NTU Z=70| 4] 8] glom, & g
| =X &2 A 100 NTU 74 -$-H.}h SOHH
Zo A APstc). Table 29 Z47] &
A EAE = ot Aekel dA S -i—ﬂfs}

et e

Agitator e
eqie] I | (1
heater
A Water Tank

O rume |2 e

heater

LR F
o 4

=
o
3l AgE

y g 2K
—\.[—4 i oxt 'E
o g

J}Ob

A=

e rlo

7]l

T~ h

Flow meter Valv9300C®— ®—
— (b

Fig. 1 Schematic diagram of fouling test.

Table 1 Fouling test conditions

Category Value

CaCO3, Size 4
Density 4.5 kg/m’

1,000 and 3,000 kg/h
66T/30C

Powder

Water Flow Rate

Water Temperature
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Table 2 Specifications of heat exchanger

Type Shell and Coil Blazed Plate
Model Designed Alfalaval AC 46
Capacity 14.5 KW 14.5 KW
Width(Dia.)xHeight ~ 134x484 mn 180%370 mm
Volume 0.011 m’ 0.0053 m'

Low fin OD Plate pitch
Tube(Plate) Shape 13 07 ¢ 15 mm,pO.S t
Tube(Plate) Number 4 45

Steel[SHP-1)
cu

®134mm

484mm

: Merge Coil
1RI4R,
Coil 2RIZR

Waterout

Waterin

=
(a) Specifications of the shell and coil

Low Fin Tube OD13mm, t0.7mm Fin Pitch : 0.9 mm

- r v - - 4

Fin Height: 1.4 mm
Tube Thickness : 0.7 mm

ID: 8.8 mm

(b) Specifications of the low fin tube
Fig. 2 Shell and coil heat exchanger.
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(b) Shell and coil heat exchanger
Fig. 3 Fouled heat exchangers. Fig. 4 Fouling resistance with time.
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Fig. 5 Effect of fouling resistance with heat transfer
ratio.
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Fig. 6 Pressure drop with fouling.
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Fig. 7 Fouling resistance in the washable shell and
coil heat exchanger.
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Fig. 8 Fouling resistance regression plot based on

the Kern and Seaton model.
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Table 3 Regression results
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