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Abstract This is a numerical study that analysis the heat extraction potential of solar collector

tubes by assembling a couple of nozzles at the sealed end of the pipe to make swirl flow. Swirl flow

intensifies the turbulence rate which augments heat transfer by ruffling the boundary layer. To this

end, several decisive factors including nozzle angle (A: 30�, 45�, 60�, 90�), tube diameter (D: 20 mm,

50 mm), nozzle edge size (N: 6.25, 12.5, 25 mm (for D50) and N: 2.5, 5, 10 mm (for D20)), and mass

flow rate (M: 0.1, 0.5, 1 kg/s (for D50) and M: 0.04, 0.2, 0.4 kg/s (for D20)) were considered. Results

demonstrated that all of the models of class ’’A. . ./D20/N. . ./M. . .‘‘ had higher heat extraction

potential but lower friction factor compared with ”A. . ./D50/N. . ./M. . .‘‘. Maximum and minimum

values of heat flux extractions are 2113390 W/m2 and 59239 W/m2 that were obtained by ”A60/

D20/N2.5/M0.400 and ‘‘A30/D50/N25/M0.100. The created friction factor by class ”A. . ./D50/N
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