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Design and development of multi-connected air-condition(heat pump)

unit for low-temperature region

Liu Min Cao Rui Cao Peichun Zhang Wengiang
(Qingdao Hisense Hitachi Air-conditioning Systems Co., Ltd.)

ABSTRACT A series of multi-connected air-condition(heat pump) unit for low-tempera-
ture region is designed and developed with a maximum capacity of 85 kW (30 hp). The
products obtain four operating modes under heating conditions. With the designs of the
liquid ejection in compressor and the hot-gas bypass defrosting mode, significant im-
provements on heating capacity and thermal comfort are achieved and non-attenuation of
heating capacity is obtained in a low outdoor temperature of —15 °C. The experimental
results indicate that the average nominal heating capacity ratio of the hot-gas bypass de-
frosting mode has an 8. 17 % increase than that of the reversing cycle defrosting mode.
The defrosting time of the hot-gas bypass defrosting mode is only 68. 28 % of that of the
reversing cycle defrosting mode.

KEY WORDS multi-connected air-condition(heat pump) unit; modular product;low-tem-

perature heating;heating capacity; product development
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2
/kW 49.19 49.97 48.96 49.12 49. 31 45.87 45.57 44, 21 46. 69 45.59
/% 98. 40 99. 90 97. 90 98. 20 98. 60 91.70 91. 10 88. 40 93. 40 91.15
/kW 19. 45 19. 46 19. 68 19.70 19.57 17.43 17.13 16. 90 17.70 17. 29
/% 150. 9 151.0 152.7 152.9 151.9 135. 2 132.9 131.1 137.3 134.1
cop 2.53 2.57 2.49 2. 49 2.52 2.63 2.66 2.62 2. 64 2. 64
/min 57 51 43 50 50. 25 57 47 58 50 53
/min 5 4.8 4.8 5.2 4.95 6 9 9 5 7.25
3 0]
22.4 kW 28 kW 33.5 kW 45 kW 56 kW 69 kW 73 kW 85 kW
/C
—10 20. 1 24. 8 29.7 39.1 49.6 60. 4 65.3 74.7
—15 - 18.0 22.2 26.6 35.0 44, 4 54. 2 58.6 67.0
—20 ’ 16.0 20. 2 23.3 30. 1 40. 4 48.2 51.3 58.0
—10 25.0 31.5 37.6 50.0 63.0 75.0 81.5 94.5
—15 W 25.0 31.5 37.6 50. 0 63.0 75.0 81.5 94.5
—20 ' 22.4 28.0 33.6 45.0 56.0 67.2 72.8 84.0
—10 24. 4 27.0 26.6 27.9 27.0 24.2 24. 8 26.5
—15 /% 38.9 41.9 41.4 42.9 41.9 38. 4 39.1 41.0
—20 40.0 38.6 44. 2 49.5 38.6 39.4 41.9 44. 8
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