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Abstract - Chiller systems which have better temperature stability than Direction expansion
coils are often used as condensing units in HVAC systems for offshore plants. Large capacity
compressors and electronic expansion valves in chiller systems are mostly imported, and the
size of a chiller system depends on heat exchangers such as evaporators and condensers which
are locally produced. Due to limited space in the offshore plants, shipyards are demanding
manufacturers to make equipment compact. In this paper, a shell & tube heat exchanger, which
is used as an evaporator in the conventional flooded chiller system, is replaced by a newly
developed compact plate & shell heat exchanger. The main development process of the plate
& shell heat exchanger is introduced, and its performances were experimentally evaluated with
a real flooded chiller system, and the results are presented.

Key words : HVAC, Chiller system, Flooded, Evaporator, Plate & shell heat exchanger

LM E o HER QT ok oW A% FEE
FARE Fa) awe] wast A=A o
S Ak A S HVAC Azdle] dxuoely  Eolth ey 2RSSl A 258 HVAC

71eL @A o= AxIdA el Bls) 2A FAAA & NzElel A= 2w AIGAel W) AAsE

3 AAVold 7]&o] Bo] REH Aol 1,

o~ z = = Qlu} ARX U‘- 0 2~

TCorresponding author:gdays@naver.com ;ﬂ] 7101 z]]—t_]a]r E]é - °© *iq— 1:1]-;
Copyright © 2019 by The Korean Institute of Gas Hote] AAY Y AR F2s T3

- 33 -



A

o
o rir

= A7 gk
FEWEE HVAC A28l A9 Y (con-
densing unit)> DX(Direct Expansion) TYRTH=
L= kAol ot A Al 2~El(chiller system)
S F2 ARSI Aok Y A 2" THE F
3y Wogsrier AAA] A3EE 52 72 E
TYEIL Ak ot o] fF=E Ay Al=EH A7)
= TFUlolA AFE = dudr|(Edr], 57l
o3 Fe-dAnt dA Z5F AskEA dE AMEE
o] Ao R Q3| AFAF 2 M Aol A= A
A71E HAESH dlE A& wolAd A&EHS
2 g7sla ok

A o] He] A28l Fig. 139 o] 4d-
FE23¥ dn1%7](shell & tube heat exchanger, ©]3}
S&THE)E AM&3te] AZt= AL Qlo] HA| Alo] =7}
vl Ioe Fr7HE 9 ok

B AFAE SFSHES Trla] Hy| A]x
Heo] W8 FE AMGEI & S&THES 7]
7t FHES ZHo|E-d w37 (plate & shell heat
exchanger, ©]3} P&SHE)Z thA3}7] $st 271

Fig. 1. Chiller unit with S&THE.

f Fluid A

_ Fluid B

Fluid B

f Fluid A

Fig. 2. Basic structure of P&SHE.

KIGAS Vol. 24, No. 1, February, 2020

WS Asfeta, olek 3 /%" P&SHES
AA A7 2 A L3 400 kW 82 ] A~
g2 AFsle O des Agdoz Hrisiah

FA7HA] P&SHES] AEAd5ol &3 A7 o
2 BZ3) AJglo|t}y, P&SHES} FASE 5548
7IA = B dwdr)o] tgk 24 (two phase) %5
FIAE] 2NFILE Yo, R AFEC]
BEo]ld #=g du37|(brazed plate heat ex-
changer) °|AY AFo] HEAJYT ZHH(scaled
down) 7}2=7 B3 Fnl¥7](gasketed plate heat
exchanger)ol| Al o] Fo]Z I 17| wfZol[1-5] A
AF HEE 5 A= ABAL w9 AgHo|)
TS P&SHES] G2 1 Je|7} APZFd o] oY
gt dFolr] Wi tu S H88 + e 4
o] BE3 to|th.

Fig2+ B A9 341 P&SHES] F%2& YE}L
Wi Qth P&SHES] T-%+= H|w 2 ©<=31H Fig2
oA}l o] AF Fe FEX A7 e AgH
S AR T T =AU gt A5 A
o2 Z47tel ATy AL AleldE F271
A=, o] K=& Tl 7FEHaA JrrE A7
AZ AgE 520 HAEdRe FEL A PEE
F7HAA F /AR FER T o A
HEe FAAIE 98-S I =3 ddHe F
FFoz <l v Holg2FidME dFRE
3 = S&THERUT 2~4H] A=

)
-0l
114
23
e
ol
e
=
riet
N
2
>
>
op
ob
rlr
k1
40
N
N

Il. P&SHE A|HMZE AA 2 A=

Ay A z=gle] Se7]o] A3l P&SHES At
2 AZs] et A4 7Pt Fa% AEs A
7} o] R AEH AAE AT 2 484
35 AA3= 8 AR A EBEEZK(chevron an-
gle)S A AASA, o] F 4] AAlE(elongation)
S 183 ZZ0]|(plate depth)$} Z3F Z Alo] Ag]
(channel spacing) &< ZA 3t} o] & wigloE
AAQ AEd P& AAGT B AFodA=E A
A" AdE#e g Z =384, CFDE &83% F5
A, Ty AEH 4Y dld 55 AAS 4
A A Aol &8st u

Fig 3& 7" dIddo=z 2 EL 600 x 600
mm’, SZ0]= 2.8 mm, ZEZE A4S 100 mmo|Th

- 34 -



Fig. 3. Heat plate for P&SHE.

Fig. 4. Developed P&SHE.
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Fig. 5. Flow configuration of P&SHE.
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Table 1. Performance test conditions
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Fig. 12. Chilled water temperature changes.
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Fig. 14. P&SHE modification.
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