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Abstract Auto-cascade refrigeration system is widely used to obtain low temperature environment between —40 C ~ —150 “C. Tube-
in-tube condenser is commonly used for condensing equipment in auto-cascade refrigeration system, and its characteristics and structure
affect the performance of refrigeration equipment deeply. An auto-cascade refrigeration system with tube-in-tube condenser was taken as
the research object, and the condensing process characteristics and structure dimension were studied. At the condensing pressure of 2.0
MPa, the condensing load was 1610 W when the mass fraction ratio of R600a and R23 was 7:3. The structure size of double-pipe con-
denser was calculated as 4. 842 m based on the heat transfer coefficient of mixed refrigerant and cooling water. At the end of the paper the
suction temperature, exhaust temperature, evaporation temperature in different condensing water flow, and inlet and outlet temperature of
cooling water were analyzed.
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Fig. 1 Double-pipe condenser
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Fig. 2 Temperature change of refrigerant and cooling water
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Tab. 1 Flow characteristics of mixed refrigerant in condenser

Jgsi gy HE i RBEE T O R R Ve T 5/ C IR/ C
/(g/s) /(m/s) /MPa /(kg/m’) /(kg/m’) s faea| #o i
9.791 4.06 2 6. 0472 48. 195 110 30 25 30
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Tab. 2 Thermal physical properties of two kinds of pure refrigerants

TS kX HxaFE  ERhS/C HEE 5/ C PR E/C ImH RS/ MPa I A LR (L/ke)
R600a C,H,, 58.13 -11.73 -160 135 3. 645 4.526
R23 CHF, 70.02 -82.1 - 155 25.6 4. 833 1.942
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Fig. 3 Bubble point and dew point temperature at 2. 0 MPa
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Tab. 3 Characteristic change of mixed refrigerant at 2. 0 MPa

WEE AR WOMEREE M ok S ARG T AP % SRRy %
/C /MPa /(kg/m’)  /(kg/m')  /(kl/kg) /(kl/kg)  /(kg’kg)  R600a  R23  R600a  R23
110 2 fag:7d 46.93 SuR 7 623. 08 o T 70 30

80. 31 2 474. 16 56. 18 389. 14 563. 99 1 94.79 5.21 70 30
80 2 474. 83 56.2 388.25 562.6 0. 98294 94.71 5.29 69.57 30.43
70 2 496. 34 57.42 360. 35 520.71 0. 62305 92.09 7.91 56.64 43.36
60 2 517. 88 59. 34 333.91 484. 16 0. 43948 89.23 10. 77 45.47 54.53
50 2 540. 22 61. 85 308. 84 452. 66 0.3191 85.93 14.07 36.01 63.99
40 2 564. 57 64.92 285.17 425.55 0.21967 81.8 18.2 28.09 71.91
30 2 593. 45 68. 61 263. 04 402. 03 0.11105 76. 06 23.94 21.5 78.5

22.89 2 620. 12 71. 69 248. 39 387.02 0 70 30 17.51 82.49
20 2 625.93 PRt 242. 11 SRS FURES 70 30 SURCS
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Tab. 4 Condensing temperature of different water flow rate

e KyEE  HOKE AR RERRE
/(L/h) #1,/C FE1,/°C 1,/ C
1 50. 4 9.44 11.07 15.3
2 33 9.72 12.26 16
3 18.6 10. 28 14. 47 17.4
4 12.5 10.98 16. 86 18.9
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Fig. 4 Suction temperature in different condensing

water flow
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Fig. 5 Exhaust temperature in different condensing

water flow
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Fig. 6 Evaporation temperature in different condensing
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