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Effect of Roughness on Flow Boiling Heat Transfer of
Al,0,/R141b in DMLS Micro Heat Exchanger

Zhou Jianyang' Luo Xiaoping' Feng Zhenfei'”> Deng Cong' Xie Mingyu'
(1. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China
2. School of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, China)

Abstract; The roughness influence on flow boiling heat transfer characteristics of nanofluid refrigerant in
direct metal laser sintering ( DMLS) micro heat exchangers was analyzed through changing the roughness
of different DMLS micro heat exchanger channels surface by using chemical polishing technology and
preparing 0. 01% Al,0,/R141b as working medium under the conditions of different heat fluxes 9.4 ~
29.4 kW/m’ and mass flow rates 184.3 ~432.2 kg/(m’-s) in order to research the roughness of DMLS
micro heat exchanger channels surface impact on flow boiling heat transfer characteristics of nanofluid
refrigerant. The research results showed that roughness had a significant impact on flow boiling heat
transfer of Al,0,/R141b in DMLS micro heat exchangers and heat transfer performance was weakened
with the decrease of roughness, which was found that heat transfer coefficient was weakened by 22. 5%
when roughness was decreased by 80.4% . And the average heat transfer coefficient which the surface
roughness of DMLS micro heat exchanger channels were 5. 8 pm, 3.2 um and 1.7 wm were weakened by
7.1% , 14. 1% and 22. 5% compared with the surface roughness of DMLS micro heat exchanger channels

was 8.7 wm under the same conditions, respectively. It was also found that nanofluid refrigerant had
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much more contact area with the channel surface per unit length channels which degree of concave and

convex surface was greater on the DMLS micro heat exchanger larger roughness surface so that it made

refrigerant have more nucleate gasification density in per unit area and nucleation starting point in

advance and another thing was that super-heating degree was much lower, which were conducive to

strengthening heat transfer effect. It verified the validity of the mathematical model and the reliability of

the experimental results as the value of MAE was 9.88% , which was relative deviation between

experimental results and revised LAZAREK heat transfer model.

Key words; DMLS; micro heat exchanger; chemical polishing technology; roughness; nanofluid

refrigerant; flow boiling heat transfer
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flow rate in different roughness micro channels
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