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Experimental investigations on breakup characteristic of
single droplet in the core/bag breakup regime
inthe continuous uniform heating airflow
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Yancheng Institute of Technology. Yancheng Jiangsu 224001, China;
2. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
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Abstract: In order to obtain characteristics of single droplet deformation and breakage in
a continuous and uniform air jet flow, the high-speed cameras were applied to measure the
single droplet deformation and breakage. In the experimental conditions, experimental re-
sults show that: (1) The process of droplet deformation and breakage in the core/bag break-
up regime is caused by the combination effects of liquid-flow and external aerodynamics. It
can be divided into umbrella-type breakup regime and dipper-type breakup regime. (2) The
reduction of original diameters of droplet and the increase of airflow temperature could de-
crease the minimum requirements of aerodynamic force on the core/bag breakup. (3) The
characteristic time of droplet breakup has a negative relationship with the aerodynamics,
while its value and change gradient are both positively associated with the original droplet di-
ameter. (4) The percentage of sub-droplet quality raises with the increase of aerodynamics,

but decreases with the increase of droplet original diameter. (5) The spatial dispersion of
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quality percentage of sub-droplet increases with the rise of aerodynamics.
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Fig. 3 Treatment of distribution of particle size
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Fig. 4 Droplet deformation and breakup process in the

umbrella-type breakup regime
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Fig. 5 Droplet deformation and breakup process in the

dipper-type breakup regime

T W B s QA Fp il sl T AR A R B ) i A v
PRECE AR A TR AR B 4% O [ B s © 280K TR
JIGE B B 1) A 1 1R B B

&6 FEL T 53 5] Ry < VAT B0 A5 2T TR
T AL T s 3RS IS YA T AR [0 52 0 4 AT
J& 53 A 7 T R T b s Sk O 1) 2R s WA A2 T 05 1)
TN 3HEBE T 16] 5 2K RS WA 32 ) L A X R
INAEAKE T3 W RS B AR R S WA H R
LI 1 A0 6 BT 13 5% AL T LR A HE ALY
PR G5 AL 5 [ i Hy T 3K W JUART 45 A4 5 78
BRAK A OO E AL S W AU 1) T A R R AR T
oAt DX B R PR Ot VSO ) R R B A
(1) 20 5% 35 VR o JH A, DX 3R A 9 1) it KOS 20 A . T
Qb T i BRAK I Tl AR50 L R T 32 K 18]
Bl IR 22 A R DRI YRR 2 T AU T 1)
JE R R0 VG A DI g 1 20 A Cln 8] 6
7D I R A v DX BT T 8 AR R R T AR
TN AT DX R O PR R Y AR B B

Faerodynamic force Accelerated speed

— || —»
_ (] —
—» | —>
s || —F
— ) —»

6 <T84 B 7E Jt BRTE B YA Y <008 7 1)
By gy A R 2 A
Fig. 6 Distribution of droplet surface dynamics in the

umbrella-type breakup regime
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Fig. 16 Diagram of subarea
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