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Effect of Droplet Coalescence and Breakup in Duct
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ABSTRACT
Effect of coalescence and breakup on droplets of Inlet Fogging Cooling system was studied numerically using
CFD-code, FLUENT. Coalescence and breakup of droplets may affect the diameter of the droplets, and the
diameter of the droplets affects evaporating behavior which causes the cooling. Many simulation calculations

were executed for this evaporation cooling, however, investigation for this droplet coalescence and breakup with

a real model has not been done enough. In this study, simulation calculation with a real model of Inlet Fogging

Cooling apparatus considering the coalescence and breakup effect were examined, and those results were

compared with numerical results without coalescence or breakup, and experimental results about the amount of

drainage water. From the result, the amount of drainage was overestimated by numerical results with the effect

of coalescence and breakup, and underestimated by those without the effect. Another optimized calculation

model for coalescence and breakup will be required for accurate calculations.
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Fig. 1. Schematic figure of the calculation
configuration.
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Fig. 2. Streamlines of the droplets. The color means
velocity magnitude of the droplets.
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Fig. 3. Streamlines of the droplets with their flow
time. The color indicates the flow time.
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Fig. 4. Contour plots of temperature at the outlet.
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Table 1. Summary of the experimental and numerical
results.

Experiment | Numerical ~ Numerical
al without ¢/b with c/b
Drainage 27.1% 13.5% 52.0%
ratio
Temperature X
decrease at 4.11[K] 413 [K] 3.25[K]
the outlet
hﬁiﬁgkgiu 0.0086 0.0088 0.0083
the outlet [ka/kgDA] | [ka/kgDA]  [ka/kgDA]
Sauter mean
diameterat | 14.0[um]” | 14.3[um]  30.9 [um]
the outlet

W EIRZ B R L7220 ME% (without ¢/b) &35
BT 2% (witheb) OFFAERLE, EETOE
B ROl A1) &, Table 1 DX H1T72 5, &
BRERITIZIEERER L EALCWD, —F, &
OGRS BEZ BB L7 WER TORR TIXER
FERED S FUABRMEL H OB 1T 5 Hakhn
EOEWERERY, BET IR TOMETIE
W, ERFERIV L FLALRAELL HAIEE
T oM E DMK IR bR E o TS, T2
bbb, ZOMREND BIREO GRS L BET D
FRTIE LRV HR & AT O 2R3 232 < 7
0, OO L ALERRREL, HAKBITS
HHBEDN /NS o TWB EEZBND, FT7,
EEERITZFOFMIZH D Z b5,

3.2 REEARNSHMOEEICET IEE

AR, HOVIIERMEE OEIZEY, &
OB B ET D &R O AR E 2N E <
20, RUAbERKRE L, HOckiT it
EPNNESL D, ZOBREERTLH-OIZ, G
BTRAR O 45 WA 4 3808 U 72 O & & DR
@ Sauter F¥IR(Dap) %, W& DEIRyBEE B
D, HDONIEBELRWVEROFENLZRER
B U7-, Fig. 5 IO Wim DN %z % Uiz
A X%, Table2 ICFDfEEE RS,

" (®)(©)

Trash

Injection nozzles
) screen (D)

|

(E)

outlet
Fig. 5. Position of cross-sectional planes.

Table 2. Summary of the mass flow rate (mg) and
Sauter mean diameter (Ds;) of the droplets at each
cross-sectional plane (A)-(E).

*: Trace data by one-dimensional analysis

Without c/b with ¢/b
My D3, My D3,
[kg/s] [pm] [kg/s] [wm]
(A) 2.045 14.72 2.092 20.65
(B) 1.955 14.51 1.841 24.78
© 1.881 14.48 1.833 31.25
(D) 1.792 14.38 1.674 36.56
(E) 1.561 14.25 0.595 30.88
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