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Condensation Heat Transfer and Pressure Drop Performance of
R134a in Inner-Grooved Tubes
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Abstract; To investigate the effects of condensation temperature and diameter of inner-grooved tubes on flow evaporation

and condensation performance of R134a, three kinds of inner-grooved tubes with different diameter (6.35, 7. 00 and

8.00 mm) were tested at different condensing temperatures (35, 40 and 45 “C). The effects of condensation

temperature, diameter and mass flow rate on heat transfer characteristics and pressure drop were investigated. The

experimental results show that: the lower the condensation temperature, the higher the heat transfer coefficient of the

refrigerant side and the greater the pressure drop. The tube with diameter of 6. 35 mm has the greatest heat transfer

coefficient of the refrigerant side and the greatest pressure drop. However, it has the greatest condensation heat transfer

coefficient per unit drop(u =h,/AP) and the best comprehensive performance.
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Table 1 Parameters of internal thread tubes
L MR O JREEE iR/ WU/ WS/ WKW
G g

mm mm mm (°) (°) YL

1 6.35 0.23 0.18 38 28 54 1.71

2 7.00 0.21 0.20 33 28 50 1.81

3 8.00 0.22 0.21 30 28 58 1.89
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Figure 3 Variation of heat transfer coefficient of

tube with diameter of 6.35 mm along

refrigerant mass flow rate rate
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Figure 4  Variation of heat transfer coefficient of

tube with diameter of 7.00 mm along

refrigerant mass flow rate
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Figure 5 Variation of heat transfer coefficient of

tube with diameter of 8.00 mm along

refrigerant mass flow rate
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Figure 6  Variation of pressure drop of tube with
diameter of 6.35 mm along refrigerant mass flow rate
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Figure 7  Variation of pressure drop of tube with

diameter of 7.00 mm along refrigerant mass flow rate
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Figure 8 Variation of pressure drop of tube with

diameter of 8. 00 mm along refrigerant mass flow rate
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Figure 9  Variation of heat transfer
coefficient of three tubes along

refrigerant mass flow rate at 35 °C
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coefficient of three tubes along

refrigerant mass flow rate at 40 C
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coefficient of three tubes along

refrigerant mass flow rate at 45 C
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Figure 12 Variation of pressure drop of three

tubes along refrigerant mass flow rate at 35 C
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Figure 13 Variation of pressure drop of three

tubes along refrigerant mass flow rate at 40 °C
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tubes along refrigerant mass flow rate at 45 °C
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Figure 15 Variation of unit pressure drop
heat transfer coefficient of three tubes along

refrigerant mass flow rate at 35 °C
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heat transfer coefficient of three tubes along

refrigerant mass flow rate at 40 C
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Figure 17 Variation of unit pressure drop
heat transfer coefficient of three tubes along

refrigerant mass flow rate at 45 °C
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