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Study on K-factor for temperature variation of working fluid in
spray nozzle with orifice
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Abstract : In the present study, the numerical simulation has been performed to investigate K-factor for
temperature variation of working fluid in spray nozzle with orifice. The commercial CFD software, Fluent with
the proper modeling was applied for analyzing the internal of the spray nozzle. Numerical result for K—factor
at 20C agrees with the experimental result that it applied n=0.5 within about 7% error. The pressure drop
inside nozzle is showed 209 passing swirler, 70% in the region between the outlet of swirler and the orifice
and 10% at the outlet of onfice. As the operating pressure i1s increased, K-factor is decreased by effect of
flow resistance at it’s inlet before pass swirler. The temperature increase of working fluid reduced the flow
rate according to reducing of density, and average 1.23% decrease is showed in the present research.
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Spray & Interaction field
Section 3

Fig. 2 Schematic diagram of mist nozzle

Fig. 3 Grid system for numerical model
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Table 1 Nozzle parameters used in simulation

operating pressure (P : bar) | 10, 30, 50, 70, 100

temperature of working fluid 10. 20. 30. 40. 50
(T X OC) y ) ’ y
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Fig. 4 Stream line for pressure field inside nozzle
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Fig. 6 Pressure field inside nozzle for operating
temperature at 10 bar
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Fig. 7 Pressure field inside nozzle for operating

temperature at 100 bar Fig. 8 Performance curve of nozzle at 20C
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Fig. 9 Dimensionless pressure field inside nozzle
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Table 2 Nozzle performance for flow rate
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10 20 30 40 50
10 ] 0.29921 | 0.29813 | 0.29712 | 0.29608 | 0.29504
30 051537 10.51383 | 051227 | 0.51057 | 0.50890
50 10.66390 | 0.66202 | 0.66004 | 0.65799 | 0.60089
70 1 0.78449 | 0.78227 | 0.73009 | 0.77772 | 0.77526
100 0.93629 | 0.93384 | 0.93128 | 0.92852 | 0.92068
Table 3 Nozzle performance for K-factor
T
P
10 20 30 40 50
10 | 0.09462 | 0.09428 | 0.09396 | 0.09363 | 0.09330
30 {0.09409 [ 0.09381 | 0.09353 | 0.09322 | 0.09291
50 10.09389 | 0.09362 | 0.09334 | 0.09305 | 0.09276
70 1 0.09376 | 0.09350 | 0.09324 | 0.09296 | 0.09266
100 | 0.09363 | 0.09338 | 0.09313 | 0.09285 | 0.09257
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Fig. 10 Water density distribution according to

temperature variation
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