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Abstract This study aims to investigate the phase equilibrium of refrigerant gas hydrates based on thermodynamic theory. A thermody-
namic model based on the van der Waals-Platteeuw model is used to predict the hydrate dissociation conditions. Refrigerants modeled in
this study include R22, R23, R125 and R143a. The SRK equation of state is employed for modeling the vapor and fluid phases. The de-
viation values between model predictions and the experimental data are 1.21% , 2.84% , 2.23% and 1.02% , respectively. The phase e-

quilibrium diagram of refrigerant hydrates and quadruple points are obtained. Decomposition heat of refrigerant hydrates is calculated. It is

found that the decomposition heat of type I refrigerant hydrates is higher than that of type I .
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Fig. 1 Phase equilibrium diagram of refrigerant

gas hydrates
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Tab. 1 Calculation properties of structure-I and

structure-II hydrates'"’
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Tab. 2 The critical parameters and acentric factor

of different refrigerants

il ¥ 551 T./K p./MPa w
R22 369. 3 4.989 0.219 7
R23 299. 07 4. 836 0.265 4
R125 339. 41 3. 639 0.303 8
R143a 346. 04 3.776 0.261 1

2 MG RS 5

FIH vdW-P BRI 5 A K A Py A -
KR ) AR R

1) i AR BB TSR B R KA W AR s oy
ff RS ARSI WA ps

2) WRAIRES T BRI SR SR £

3) I Langmuir %X C 3

4) TR R I FAE K G Y iAs AL i S A
% ajm 5

5) IR AU K S

6) T E KA (K EK) KIS

7)%F Heal it AR S R ER 6 45 AR, T
P Z 2 AR /INTF BB R . /N,
U JHEAE IR BE T KA W A R o R, #7
AN R A PR D AR PR 2) R, B R
R U

X5 R22, R23, R125 1 R143a SHAKE Y
(8 = AHP A DX AT AT TR R 2 ~
K5 B IR A R 5 SO E 1 52 30 B s A T



$£375 F5H
2016 &£ 10 A

Hl% F |
Journal of Refrigeration

Vol. 37 ,No. 5
October, 2016

XFEE . 3% 3 J7R g SCHR AR 3 P il v 550 K 5 0 A
i ) S R

% 3 XHERHXRKEYIEFEERNLHRERE
Tab. 3 Experimental hydrate dissociation data from

literature used in this study

il ¥4 71 HBIE/K JE 11/MPa S5 3k
267.65 ~289.45  0.067 ~0.774 [15]
2 277.8 ~289.4  0.154 ~0.773 (8]
276.3~290.1  0.141 ~0.830 [16]
274.9~285.9  0.113 ~0.506 [17]
266.15 ~291.75  0.241 ~3.85 [7]
R23 275.4~285.8  0.45~1.566 [17]
282.52~292.28  0.92~3.85 [18]
274.6 ~283.7  0.117 ~0.85 [17]
R125
274.94 ~283.7  0.117 ~0.87 [9]
Rl43a  275.94~283.15  0.15 ~0. 81 [9]
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Tab. 4 Fitting parameters of equation (10)
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Tab. 5 Absolute average deviations between the

calculated and experimental values

il ¥4 71 T/K p/MPa N  AAD%
R22 267.65~290.1 0.067 ~0.83 49 1.21
R23 266.15 ~292.28 0.241 ~3.85 38 2.84
R125 274.6 ~283.7 0.117~0.87 32 2.23

R143a
TE 2V O SCHRSE B K50 S A

N[ S
AAD% :%z | pi p
i=1

275.94 ~283.15 0.15~0.81 16 1.02
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Tab. 6 The quadruple point, Q,, for four

refrigerants used in this study

¥4 5 Ty /K pipg/MPa Ty /K pyy/MPa S 3CHR

R22 290.1 0.835 290.1 0.830 [16]
R23 292.29 4.075 292.53 3.950 [18]
R125 283.87 0.928 283.95 0.930 [9]
R143a 283.37 0.841 283.33 0.838 [9]
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Fig. 6 Inp-(1/T) contrast figure of

refrigerant gas hydrates
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Fig.7 Decomposition heat of refrigerant gas hydrates
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