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ABSTRACT

The present study examined the free surface flow of a liquid sheet near a sprinkler head using a Computational Fluid
Dynamics (CFD) model and considered the feasibility of the empirical model for predicting the initial spray characteris-
tics of the sprinkler head through a comparison of the CFD results. The CFD calculation for a simplified sprinkler geome-
try considering the nozzle and deflector were performed using the commercially available CFD package, CFX 14.0 with
the standard k-e turbulence model and theVolume of Fluid (VOF) method. The predicted velocity of the empirical model
at the edge of deflector were in good agreement with that of the CFD model for the flat plate region but there was a cer-
tain discrepancy between the two models for the complex geometry region. The mean droplet diameter predicted by the
empirical model differed significantly from the measured value of the real sprinkler head. On the other hand, the empiri-
cal model can be used to understand the mechanism of droplet formation near the sprinkler head and predict the initial
spray characteristics for cases without experimental data.
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Figure 1. Schematic of the atomization process around the
sprinkler head.
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(a) Schematic of sprinkler head

(b) Computational mesh

Figure 2. Schematic and computational domain of a simplified sprinkler head for the CFD model.
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Figure 3. Comparison of droplet size and break-up radius as a function of flow rate for different size of orifice diameter pre-

dicted by the empirical model.
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Table 1. Measured Mean Droplet Diameter for Residential Sprinkler Head®”’

SP#01 SP#02 SP#03 SP#04 SP#05 SP#06
Sprinkler type Flush Flush Flush Flush Circular Pendent
d, [mm] 11.4 11.4 11.3 11.3 11.8 11.4
g [mm] 9.4 9.4 9.7 11.3 13.3 16.6
Dy 5o [um] 723 £33 529 +24 1041 + 64 812 +45 989 + 32 916 £ 55
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