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Investigation on the selection of capillary tube
for the alternative refrigerant R-407C

TR AT B IR L
Y. H. Kim, C. N. Kim, Y.M.Park

Key words : Capillary tube(=2A#), Mass flow rate( 22-&%), Roughness(Z%), Alternative re-
frigerant R-407C(tj ] ¥u] R-407C), Degree of subcooling(#3 %), Roughness factor
(Z=44), Flow factor( #-345)

Abstract

In this paper, experimental investigation of capillary tube performance for R-407C is per-
formed. The experimental setup is made of real vapor-compression refrigerating system. In
this study, mass flow rate is measured for capillary tubes of various diameter and length as
inlet pressure and degree of subcooling are changed. These data are compared with the
results of a numerical model. The mass flow rates of the numerical model are less than by 14
% compared with the measured mass flow rates. It is found that mass flow rate and length
for R-407c are less than those of R-22 under the same condition. Also based on this experi-
mental study and the numerical model, a set of capillary tube selection charts for R-407C is

constructed.
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Table 1 Specifications of capillary tubes

Inside
. Length |Roughness
dlameter
(mm) (1)
(mm)
700
1.243 900 2.0514
1,100
700
Capillary tube| 1.524 900 4.5478
1,100
700
1.720 900 3.3355
1,100

1 Compressor 9 Evaporalor

2 O} Separator 10 Accumulator

3 Condenser 11 Constant Temperature Bath
4 Receiver 12 Turbine Flow Meter

5 Sight Glass 13 Pump

6 Subcooler 14 Data Acquisition System
7 Mass Flow Meter 15 Computer

8 Test Section

Fig.1 Schematic diagram of experimental setup
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Table 2 Specifications of measuring equipment

Equipment Specification

Maker:OVAL

Model : D012S-SS-200
Range:0~300kg/h
Accracy:0.1% of full scale

Micro motion
mass flowmeter

(Refrigerant)

Maker: Yokogawa
Data acquisition |Model:3890
Range:-200~400C
Accracy:0.1C

system

Maker:Great Plains Industries, Inc.
Model:07S31GM
Range:10~190 ¢ /min
Accracy: +1.5% of full scale

Electronic digital
flowmeter
(Water)

Maker: Heise
Pressure gauge |Range:0~4Mpa, 0~1,500psig
Resolution:5kPa,l1 psi

Maker:Goldstar
Model:SV037GS-2

Inverter Capacity:6kVA
Current:16A
Fregency:0.5~360Hz
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