F4E FS5H
2020 £ 10 A

LR

Journal of Refrigeration

Vol. 41,No. 5
October, 2020

X E RS .0253-4339(2020) 05-0130-07
doi: 10. 3969/j. issn. 0253 - 4339. 2020. 05. 130

KSERBR CO, KEMEAREMELBHEIHHR

= M OEtAZER I SBERE BXF M
(EBEBETXRFRESHATREFZR LiE  200093)

M E ORI THIRIEEE SN 3. 5~4. 0 MPa BRI 430 CO, KEWE L RENWEF R FHE, # il LB HAEE
REMERRR, GREBW . SREE I BAEFNER R, A TREE S, A DT8RN, B0 COo, 1
W R, FEWIR SRR 12 4.0 MPa B, BV At iR i 35 BT[R5 48 (1. 33 min) ,"FIE R HE i wm (5. 19 kW) , KA
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Experimental Study on Cold Storage Characteristics of Water-cooled
Compressed CO, Hydrate Cold Storage System

Yan Kun Xie Yingming Zhuang Yaqi Zou Junhua Yang Wenyu Shu Sheng

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract A water-cooled compressive CO, hydrate cold storage system was designed to examine the hydrate cold storage characteristics
with different initial charge pressure values (from 3.5 MPa to 4. 0 MPa). Furthermore, cold storage capacity and cold storage velocity are
calculated based on the experimental data. The results indicated that as the initial charge pressure increases, the cold storage characteris-
tics are improved. This because as the initial charge pressure increases, the dryness degree of CO, at the reactor inlet decreases and the
cold capacity of the unit mass CO, increases. When the initial charge pressure was 4. 0 MPa, the cold storage characteristics were optimal ;
the cold storage time was the shortest (11.33 min), the average cold storage velocity was the highest (5. 19 kW) , the hydrate generating
mass was of the maximum value (3.96 kg), and the ratio of hydrate cold storage capacity to total cold storage capacity was the highest
(57%). When the initial charge pressure was 3.5 MPa, the cold storage characteristics were the worst: the cold storage time was the lon-
gest (37.50 min) , the average cold storage velocity was the lowest (1.07 kW) , the hydrate generating mass was of the minimum value
(1.58 kg) , and the ratio of hydrate cold storage capacity to total cold storage capacity was the lowest (34% ). When compared with air-
cooled compressive cold storage system, the cold storage characteristics of the water-cooled compressive cold storage system were signifi-
cantly improved: the maximum increase in hydrate formation mass was 38. 6%, and the maximum increase in total cold storage was
13.24%.
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Fig.1 Experimental device
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Tab.1 Test conditions

FAF HifH
SN A N K I B i/ kg 9
IR /KR C 26
SRR IR/ (mL/s) 80
FRYEFLTEE 1/ MPa 3.5~4.0

1.3 TWHEXITE
KB RS CO, KAIE Y 25 R E I
2N 28 10— v A 10 25 R 2% | AR A AR
T, SN 28 P B 35 V8 TR 5 i v SR A okl ¥4 B AH A
B ¢ BRI BRI S CO, I 7T
TR, B,

4 =929 = qu(h, o0 = h, i) (1)
R RELNE,
0= qdr (2)
0
CO, 7ET I A+
hr,in - h'
x = Y (3)
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Fig.2 Variation of temperature and pressure in reactor during cold storage
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ol — 3.5MPa Tab.2 Cold storage characteristics of the system under
6l different initial charge pressure
Z sl FHIES, WOUE,  FHEG  PHAL AESE
% al MPa min BR/ kW T kJ
b’
%\%ﬂ 3 3.5 37.50 1.07 0.94  2403.21
2l
| 3.6 31.08 1.49 0.90 2 772.09
e 3.7 20.75 2.35 0.73 2931.69
0 5 10 15 20 25 30 35 40
A (8] /min 3.8 17.25 3.05 0.69 3 159.82
B 3 R ES FREME S EETA 3.9 14.08  4.05 0.62  3413.83
Fig.3 Variaiton of cold storage rate under 4.0 11.33 5.19 0.55 3 529. 67
different initial charge pressure
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FEH ARG, K20 42 YA D BE RS FETE TR T 69
Thiss i), R EAL BT R CO, ATl v iR,
RGEEE R R R, REHE I IR 78 1 )
MTh R 4L, BEE OIIG S TR R
RV RIER BV I TR 4, (i R SR F R Ve R
R,
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Fig.4 Effect of initial charge pressure on the mass of

CO, hydrate formation
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Tab.3 The cold storage capacity of the system under different initial charge pressure

YIBEBESM N1 612.34.1911.00 kJ, (5 REAMN

FETEJE KEER OKEWER O FHMBUK  ASERRME REERSE BER

J1/MPa B/ EXR /K] B H/K] IKEVR /K] B H/K] /K]
3.5 791.22 19. 38 714.34 199. 90 678. 37 2 403.21
3.6 1 193. 42 27.00 712.71 185. 56 653. 40 2772.09
3.7 1 360. 00 22.67 691. 48 195. 50 662. 04 2 931. 69
3.8 1 589. 03 23.31 694. 35 183. 53 669. 60 3 159. 82
3.9 1 880. 00 31.00 676. 02 183. 81 648. 00 3 418. 83
4.0 1 980. 00 22.42 667. 13 185. 12 675. 00 3529. 67
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Fig.5 Distribution of cold storage capacity under different

initial charge pressure
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