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Abstract 

The forced evaporative heat transfer of the non-boiling CO2-water flow in a horizontal tube with 

low water mass-flow rate enhanced by wire-coil inserts was examined through experiments. 

Simultaneously, a method for providing CO2-water flow is proposed. The results show that 

inserting wire coil can improve the performance of the gas-liquid heat transfer since the liquid can 

continuously wet the entire perimeter of the tube under the swirl force produced by the helical 

coils; hence, the circumferential wall temperature is more uniform than in smooth tubes when the 

gas/liquid mass-flow rate is relatively low. Increasing either the gas or liquid mass-flow rate can 

enhance the heat transfer, but the enhancement efficiency decreases with the rise of the mass-flow 

rate. An optimum liquid flow rate exists, which depends on the heat flux and the gas flow rate. 

When the liquid flow rate is larger than the optimum, the heat transfer barely improved. The mean 

heat-transfer coefficients increase approximately 2.5~3.5 times over those of the single-phase flow 

in a smooth tube, but they are influenced by the gas/water flow rate and wall heat flux. The 

traditional method of summarizing the heat-transfer coefficients [h=q/(tw-tf)] seems unsuitable in 

this situation. 
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