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Research on Throttling Characteristics of the Capillary Tube
Combination Unit in Refrigerators and Heat Pumps

CAO Wenli, CHEN Dong, XIE Jihong, CHEN Wenfang
(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: A new type of capillary tube combination unit was studied, which enabled more flexible refrigerant flowing than
traditional capillary tubes. With a homogeneous-phase model, the refrigerant flowing rate of the capillary tube combination
unit and that of the traditional capillary tube were calculated and compared at different parameters and working modes. The
results indicated that the capillary tube combination unit met the refrigerant flowing needs much better in refrigerators & heat
pumps. An experimental R22 refrigerator & heat pump was built with a capillary tube combination unit, and its performance
was experimentally studied. The study showed that the capillary tube combination unit could match the cooling or heating
load under typical toorking conditions, and it could provide different refrigerant flowing rates for cooling and heating modes
at given inlet and outlet parameters.
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Fig. 1 Structure of the capillary tube combination unit
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Fig. 2 Refrigerator & heat pump with a capillary tube
combination unit
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Tab.1 Typical working conditions for calculation

T BECE S/ s/ R Y
Hi's MPa MPa C

1 1.50 0.45 14

2 1.59 0.47 13

3 1.80 0.50 13

4 1.95 0.51 12

5 2.02 0.52 12

S ICE T @ AL (RS
LB UL

N

16

N

12F

- Y

w
&~

[V
B3 LTEEAESEAEHGNREITTL
Fig. 3 Refrigerant flowing rates of a traditional capillary
tube and capillary tube combination unit
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Fig.4 Diagram of the experimental device
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Tab.2 Typical working conditions for experiment

TH HEAET)/ T/ R R
%5 MPa MPa C
1 1.50 0.45 13.5
2 1.59 0.47 13.0
3 1.70 0.48 13.0
4 1.79 0.49 13.0
5 1.89 0.50 12.0
6 1.95 0.51 11.5
7 2.02 0.51 11.5
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Fig. 5 Experimental data of the capillary tubes combina-
tion unit under different modes
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