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Highlights 

• A novel jet-based heat sink integrates the evaporator and the expansion device 

• The system was tested with a small-scale oil-free R-134a compressor 

• Effects of piston stroke, thermal load, jet length and ambient temperature 

• Evaluation based on COP, heat transfer coefficient (h) and heater temperature (TS) 

• Decreasing the jet length reduced the CHF; increasing Tamb increased h 

Abstract 

 The jet impingement heat sink integrated with a compact oil-free R-134a vapor 

compression refrigeration system introduced in a previous work (Oliveira and Barbosa, 2016) is 

now further evaluated in terms of the influence of the compressor piston stroke, applied thermal 

load, orifice-to-heater distance (jet length) and ambient (hot end) temperature. The proposed heat 

sink is a compact active thermal solution for concentrated heat loads because it integrates the 

evaporator and the expansion device into a single unit, making use of a single two-phase 

impinging jet as the cooling mechanism. The present analysis is based on the coefficient of 

performance and other steady-state heat transfer parameters associated with the impinging jet 

(heat transfer coefficient and heater surface temperature). A reduction of the jet length promoted 

a more vigorous splattering of the jet on the heated surface, enhancing the droplet breakup, 

which in turn reduced significantly the critical heat flux. An increase of the hot reservoir 

temperature increased the jet impingement heat transfer coefficient. 
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