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Cooling Performance Characteristics of High-Performance Heat Pump with VI Cycle Using
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Abstract: In this study, we experimentally investigate the performance characteristics of a high-performance summer-cooling heat
pump for an R410A by applying an air-cooled-type vapor-injection (VI) cycle. The devices used for the experiment consist of
a VI compressor, condenser, oil separator, plate-type heat-exchanger, economizer, evaporator, and re-cooler. The experimental
conditions employed for the cooling performance were divided into three cycles. First, in Cycle A, we apply a VI cycle and
with no heat exchange between the evaporator outlet refrigerant and the VI cycle suction refrigerant in the re-cooler. For Cycle
B, there is heat exchange, and for Cycle C, there is neither a VI cycle nor heat exchange between the evaporator outlet re-
frigerant and the VI cycle suction refrigerant. From the analysis results, we observe that the performance was highest in the VI
cycle with heat exchange between the evaporator outlet refrigerant and the VI cycle suction refrigerant (Cycle B), while it was
lowest in Cycle C without application of the VI cycle. Moreover, the cooling coefficient of Performance (COP,) averaged 3.5
in Cycle B, which was 8.6% higher than the corresponding value in Cycle A, and 33% higher than that in Cycle C.
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Figure 1: Experimental apparatus measurement and data collection
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Figure 2: Cooling schematic of VI Compression refrigeration cycle

Table 1: Specification of experimental apparatus

Cooling capacity w 10,584

Power(Compressor) \ 30 330V

Power(Pump) \ 19 220V

Outdoor Temperature [¢ 28°C

Flux rate(water) {/min 58.8

Water Tube Size mm 25

Cooling water ) 600 x
Size

Tank Volume 1200H,280¢

Ref.Control Expansion V/V

Water InDoor Plate HEX

HEX TYPE Air OutDoor Fin&tube

TYPE Scroll 3.5HP (VI)

Comp- Suc.size mm 022.22

ressor Dis.size mm 012.7

Economizer Plate HEX

TYPE FAN 110 W 6P

Fan Power \ 19 220V

Airflow CMM 45 CMM x 2EA

Refri- Type R-410A

gerant Charge kg 6

(HEX : Heat Exchanger), (Dis.:Discharge)

g 1540 1(01H@) \ 4
% (60)

14

ho Fis kg, Pswarhe hy he Tl fg) highy hu

Figure 3: P-h diagram of cooling VI compression refrigeration
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Table 2: Experimental methods and classification

VI use or Use of VI system |No use of VI system|
No use
Heat (Two stage (One stage
exchanger compression) compression)
HEX | HEX HEX

Use or No use| N0 Use use No use
(CLOSE) | (OPEN) (CLOSE)
Cycle A | Cycle B Cycle C

(HEX.: Re-cooler Heat exchanger)
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Figure 4: Change of refrigerant temperature by time
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