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Refrigeration Technology Utilizing Engine Waste Heat in Fishing Vessels

Chen Shaojie' Chen Guangming'*

(1. Institute of Refrigeration and Cryogenics, Zhejiang University, Hangzhou, 310027, China; 2. Ningbo Institute of
Technology, Zhejiang University, Ningbo, 315100, China)

Abstract Ice and compression refrigeration are normally used to preserve caught fish on fishing vessels. At the same time, waste heat
dissipated in hot exhaust gas on fishing vessels is rejected to the atmosphere. Utilizing the vast amount of the waste energy for refrigeration
is both economical and energy saving. Three kinds of heat driven refrigeration cycles as adsorption, absorption and ejection are introduced
in this paper. Advantages and disadvantages of the three cycles are analyzed based on the working condition of ice making on fishing ves-
sels. Emphases have been made on the feasibility of transforming the existing compression refrigeration cycle on fishing vessels by ejection
technology. The result shows that 54.5% of fuel for refrigeration system can be saved after combining ejection and compression cycle and
the transforming cost can be recovered in 1 year.
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Fig. 1 Adsorption refrigeration cycle
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Fig. 2 LiBr-H, O absorption refrigeration cycle
TE A= i PR A TS IO P R AR, I A v vk
o TRV P AV BE AR, TR v BRI ) T 4%
— 30 —

|| mEm e wnen

Z? WA - R

Bl 3 A R 2R RSB K IR 1%
Fig. 3 LiBr-H, O absorption refrigeration cycle

with heat exchanger

KR AR EERS | M IABE R 61 TR BER
TR . 2335 A R 1 MR R JIBRAR B 28 & K T
Tk AZE R AR 78 A W A o) PR b g G RE, TT
IR HE AR . WORCES H S I SOk B 28 & 4
AR . WA AV WGBS B IR R R A R AR h
SERCHI BRI

e R PR 22 A PN 1) VA R A W R 2R R
Ko BT A 8 A v I A B 7 R A8 AR v o A
TR o R T U SRS R A 2, 7 A
3 HOMA T — A

XA HRIREHAT AT B R CRs AV WA E A R
FRRIF B T & A S PR RO T HA . I, &4
TR A A AN R G COP A, A
(AN, i T PR B B AR D W ) R
AT LU BN, SEEG R A T SR A J5 R 50
fly COP AT L b7 60% ',

TRACAR I ) 2 AR 3R B B o MR T 7 g
TR RS VIR R I s A
2.2.2 FEA AR TR IE AR A

1) SR 5%, &N WK, e, 5
BRI ANE T R R A, & 2L R a4 S A 4
ML,

2) PUAS B ED K A B R 2
KA ZE [ KT, A RGE A AR 9 551 5% 2 3R
I [17]

2.2.3 AR TRIE S

1) iBf7i%ESE, A Free il /E 11, COP #45,
TEHa i & S HLR S vk T80 COP Al ik 0.5 /&
T

2) g A R EOE, FR G A T T R
BRARG IR,

2.3 M2
WESF A TE 1910 4E 3 W TH%, JF T 20 it



$£35% F£61H
2014&12 8

AR N RAFLRKA

72 30 ARz as T R B A S Y A I v R A
(HBEJR BCA B ey, o BT 3K 28 1Y) e 4 i v o B
A BUR W 8RBT TAE— BAL TR . BER
REMRSEHLAY H BRAATY BRI A S vy, W =il v
E G NN BB SE
2.3.1 HABN

TEWE S5 TR 2 AR B IR Z 1] B RE AL i i e
o 1 A A5 Y v T e T B AR O AR 28 AR DA
WA T 0, AR AR 5, OB R A 2R AR I
FEAR R B, P BB AR 5 A B AH IR R o 9B
B P BT ED™ T i A RS ARG, 2 R e i e
Ji, 5B T R4 SRR

R A T W 3 5 AN [s) , 58 55 2 i B3 J7
LI 0 A HE FAER I, 18] 4 255 e ik A
FISER AT AR 7m B Y TARVRARIENE ) 7
A ZE A, TAER AT SR AR B IR A ] LA
FEAE IR X AT M A TRk . 28 T AR LR
WG L A A SRS , M i . Sl T A,
S BT BN AR RO TS AR L B R ST
o PRI, FRGIOBISE TAE g PSR ™ 7

?E —_—

T
(a) % FRILWEA 4%

(b) SFERTIIL BN 4%

4 BSIERRIT R AT &

Fig. 4 Two ejector design methods
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