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Heat Transfer Characteristics of
Corrugated Plate Condenser in Organic
Rankine Cycle for Blast Furnace Slag
Flushing Water

WU Lijun, LIANG Xingyuan, WEI Zengzhi, YUAN Zhaokuo

(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: Heat transfer numerical model of a corrugated

plate condenser was established. The plate condenser was

used in organic Rankine cycle (ORC) power generation
system and R245fa was chosen as working medium for
90 C flushing water of blast furnace slag. Then the
experimental platform was built to verify the correctness
of the numerical model. With the help of the numerical
the effects

supercooling and vapour dryness on heat transfer

model, of the overheat degree, wall

coefficient, pressure drop and comprehensive heat
transfer performance were discussed. And the heat
transfer correlation formula for the plate condenser with
R245fa as working medium was fitted. According to the
volume fraction of condensate phase along the plate
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length, the possibility of intermediate drain of the
condenser was discussed, and the suitable intermediate
drain range along the plate length was given for the

volume fraction of condensate phase.

Key words: organic Rankine cycle (ORC) corrugated

plate; condenser; blast furnace slag flushing water;

heat transfer numerical model; heat transfer correlation

fitting; intermediate drain
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Fig.1 Core structure of corrugated plate condenser
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Tab.1 Size of corrugated plate

PLEE/mm  BEGEE/mm HE%E BRAEE/mm B BARRGH/ (mmXmmXmm)  HRAEEE B A /mm
20 12 32 2 666X 180X 2 15 2
F2 HRMIHE
Tab.2 Physical parameters of material
L g/ C )/ (kgem®)  SHEE/(W-(m<C)")  HEERE/J- (kgC) ) PAREA/ (kIkg )
304 AN 8 030. 00 16. 000 0 502. 000 0
7K 25 998. 00 0.600 0 4 180. 000 0
R245fa 37 12.73 0.0137 0.942 2 184. 156
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Fig.2 Schematic diagram of single heat transfer channel(unit: mm)
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Fig.3 Temperature of working medium along plate

length under different mesh sizes
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Tab.3 Experimental data of corrugated plate condenser
T FEIR245fa KA
PECREE/C IR/ C ARBURE/ (m™h ) ZEPURRME/kPa BEITIERE/°C IR /C WHFR/ (m™h ') kKR /kPa
1 30.0 24.2 0.3 4.49 16.2 19.7 3.9 3.79
2 38.3 25.9 0.3 4.75 16.6 20.9 3.9 3.78
3 42.7 26.4 0.3 5.08 17.6 21.3 3.9 3.75
4 44.8 26.5 0.3 5.32 17.8 21.7 4.0 3. 80
5 51.4 28.1 0.3 5.43 18.4 22.9 4.0 3.78
6 52.9 28.2 0.3 5. 56 18.7 23.0 4.0 3.72
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undercoolings

3.3 ZHRtOTEXMERRIIEFREIRM

W 78R BN 3~T mes ', 28R E 0 T
IPABLE N 0. 1~1. 0, FHEMR AR P TES AL
Zd B S R A B AR SR , A& 10 I 11
PR

HE AR TRZ AL F A B A
Ve BEAR AT T L, AL e e AR 11 2 TR
BRI RO IR TR Rk . Hi & 10an] L, 2%
P 1 R R AR RAGEOR, T RE DR B i
SRR BRI, R WIS K, WA =2 (eI 3
SR, TS5 1 i o8 BE o A 3L T JEE 3 R BE T
VROV 2 A ORI AR, AT IR B S , T B TR 1
RS E W 2 MR TE 280K Bl T By R RT3l
YEFFREMIA T2 2RI, S ECTRN
AFIRF T 3 18 1 T, A P 3 3 T AN ] 7 A )
BRI R . T EGBUIN FAS AR B R 21, 150K
Peshbinm | I AE 0. 1~0. 4 I8 B2 DX g 1 B X8
BEIR MR, = T 0. 4 J5 MR/

M 11a 0] PLA Y, 53k 0T BER IS, v BEas
TS 1 £ TIOR8 W i L FEAIRT B X 0. 1~

Fig.10 Variation of heat transfer coefficient and
pressure drop on with inlet steam dryness at

different steam flow rates

0. 4 B, JE 2 A 38 e A& AR 52 ma AR /DN, B i
sk 11 38 A F AR R RRE TR R 22 T SRR A L
(I 2E BEAN S XIS 4b T T
J&E IXI5R 0. 5~1. OB, Bt 3 A 348 i, A4 3R 7 7 Ay 34
T Bt AR, SRR 7 mes ! j A B K
h22.5% . Bl TEERIIEAN, TR /oK,
(R o 3 DX I o s AR /0, BEL T M e D 9 sh
I P55 1) R e, DRl R T DX AR T T X RH
IR AR AN K, R 11b ] DL, 78 AR R 25 750
ST AR /Rl TR AR AR T 2 T . e R —
THEEF, s Ik, FLAEEAS T MZe A 14 s R
T AR AR R ZR IR T, T BE M Ry, 28Rl i A
X EE B AL IR 52 e SR ST i, vl AR B, ik
3 mes B, /ORI IR IR B 124, 4%, AR BE
Y E T E
3.4 BrhiEk ORC KM E ARG ik a4
S R245Fa /9 i AE I L BE K

S AL AR () B R A ARSI i
HOAHEH OSSR A Sl X, Sk
[24-27 145 1T 4% A R RL  Kumar (1946 840, & a4



5% 12

SRR, b o A LTS DR PR D SO A SRR AL AR 1785

0 02 04 06 08 1.0

TFHEx
a FERE Ty
400 1
350 |
300 |_.
250 |
=200 f

150 |
100 |
50

0 02 04 06 08 1.0

FREEx
b BAKR TS
E11 FAEESREFEARFRNEFEFREOEST

ErETi
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