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Effect of gas phase velocity fluctuation on breakup

of JP-10 droplets

YU Liang, YUAN Shu-sheng, WANG Yun-liang
(Naval Aeronautical and Astronautical University, Yantai 264001, China)

Abstract: The effects of the gas phase velocity fluctuation on breakup of JP-10 droplets were in-
vestigated under different time-averaged gas phase velocity, initial droplet size and pulsation frequen-
cy. The calculated results show that the small droplet is difficult to break up when the time-averaged
velocity is slow, the amount of time required to break up droplets cuts down with increase of the fluc-
tuation intensity in the context of that the droplets can break up, and the effect of the pulsation fre-
quency of gas phase velocity on the breakup of JP-10 droplets is not obvious.
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and droplet deformation

HEFRERL BRI SR
WA S RES
A WIRPTZ R0
MBS BEHREE S

g EARRERR, WHLERLTZEH
REB RSN 0 R

2
Fx-d % = 42 (1)
dt di

A x SLPRHR B AR E 5 BRI B B AR
EEZENMBE, TERBORETREKLL

F_¢ Pt )

m pr

,—’:L—=ck—"7 3)
pr

4 ¢, @

m or

KF: p, p, AFIATHHEEEHEE; o
SRR BT AL SRR ; r IR BT
F¥R; o AREREKIT; w W C,

C, CCARRAER, MERPERELHESR

F,

e e, KA K BB RN
AR, BIRER LA «>Cr, HF
C, HET 05 B, BREZEATNRHELE
B A LR R

B y=2/Cyr, FHHX 2, 3,
F (D, aEACHTENER

dy Cpd GO Cud
TJI?L:—C:”I Far e a @

BB, Y1 0, BOE R,

AT Bk st 3o VR TR R R A S e B R A
HEPBREIZR AT, MNZTEF Y RAKB
SAREE, TEARRIE A A, B
BRI LAF Bkah 284k, BN

u=u[1+4 sin(wt) ] (6)

Rop BT RAREEE; A AR RS 58

B o HEABUERKEIMABR, T hSHEEE
PRSI £ MK S R A RE ro B2, Bl w=
2nf=27/7Tr0

@ A

2 BEKRBHESIREH

RBRE BRI R, IR R R
BBk LT O AT S R RE I TR AR Ak . A



56 KOO

201246 A

SO i AR R G RIRR B (HLFR Henu 55)
HATRE ., HESBEERIEN S, HEARES
KRB HaE, BRRKAXNETEIE, BIFTE
B - IER R, EFRIETESENRRT,
Sl it KM EE, RAR/MEEIZDK, Xt
i ) S 40T A B S — i B A K

AXHHBETRN: E—BEBEIE
W, R JP-10 IH VERIE, HBWEE. 3
HEFREE A BERS, 53518 p=940 kg/m®,
u,=37 mPa+s fl 0=31.2mN/m, SHHE p,=1.225
kg/m’. TEPAEH C., Ci, Cr HEEBIE KRR
HS/H. =8, C=5, C=1/3,

P10 AW RRAEZEERMWERS IR
100 pm, 200 pum F1 500 pm,it 8 T BB AHE
BN 1 ms, 20 m/s, 100 m/s T, Bk
35 % 50 Hz, 100 Hz, 200 Hz, BkshaREF4>31N
0. 0.2, 0.5 BB Ra H AR, TR TH
SHER BN 2 FiR.

#2 THBSHIZBEBRE
Tab. 2 Parameter setting under different

calculation conditions

r/um w/(mes) A, fHz
100 I 0 50
200 20 0.2 100
500 100 0.5 200

3 HR5iTe

& THA AT THE, &REM. bksh
WRES TRSHE PR REEREREmRN, &
XAERAG BT, AT EAXTEE RN Bt
ISR P R SAE R B Rk shaR BEXT TP-10 IR
BRI IREAT T

B1 (a ~ (o) HHTHAEEKSIRE,
B S AEE D FIN 1 mfs, 20 m/s F1 100 m/s
B, FERE R R T TEB R R P A T R e )
B2k, mE 1 (&) 1 (b) FiIR, WBEERN
100 wm FVRE, ZEAEXTEEB/D (1 m/s BE 20 mis)

BRAARBIBR &M, BTIRGRE, HEwHE
124 100 m F11 200 pm KBS ZEARAT S AR
BT, B SHEBENERZR/NF 10°B4H,
ME 1 (o) RATLUEER, HKMHENHEE LT
100 mv/s BF, FEEBREAIGEROTRR, W
FrReatE B B (RREY A 2353 0.05 ms) o

HE 1 JUES, BIEPIHE R 3R
BRI AR R 4% (RAEEERT, AR
Bk, WX EERES, DR BRIEE
PR P B ] 2 AR

1.Or

. — 1008 m
—— r=200um
r ; e 725008 m

0 1 2
t/s

(@) u=1 m/s

0 . 2
t/s X10™
(c) u=100 m/s
1 FRTEBIIR R T SRR R (4.=0)
Fig. 1 Effect of initial droplet sizes on
droplet breakup (4,=0)



$E38% FE3W

F 5, 5 SUHBEESIXT IP-10 BRI 57

GEITE 1, TSR =AEEBR T,
S [ Bt 34 SO 8B X R e ot R AR B[R] AR AL
HIEm ., BARE, BENYSHBEERE L,
WO B R B 4858 . R WA RIAE N 100 pm
BF, BRSO/ EERRE TR R AR
R, MATEEE AR 100 n/s B, FTRRBERE
WHELA R 0.05 ms; WIHAILRARAZ R 200 pm, B
B ER 100 m/s BF, PrRRERatRIZ28 0.05 ms;
BN 1 m/s T 20 m/s B, FREREmEnta)is
2] 0.1 ms; WHVIHRIAZH 500 pm B, BFHK
AR BE X IR T (R B A BB, Y97E 0.1 ms
FEESEE, JUEHEEE R 20 m/s #1100 m/s B, WIERE
PRI AR R e [ A/ . 47 b4, B3N
AR B X VR R e U R 2, LR [B)
ZET SRR E SRR R REWE, K
BIERAANER T, BEOEZ SR
)R EE T

B2 (a) ~ (c) Ar3I4AH TaIHEE N 100
m/s B, SR B BK 358 B X ) 46 TR AR 4 A
100 wm, 200 pwm F1 500 wm # JP-10 5 i B B
SR, #BUE2 (@) ~ (o FTUER, B
YIS ABE R 100 m/s B, &R0 T 51 B B
PESAL:, T EL YR TR R R s 1 e o S A S P Bk 33
BRI RTES4EE. B, ME2 @ f1 (b)
FRI RS, BIASMHBEERISIZE, BHEZE
SRENE, REZFEMER, B2 () Bx, ¥tk
12K F] 500 wm B, B B AR B () 5% SORE
PR ERm AR R,

HE 2 FTLVEH, SAHHEEE Ik 3hE X i
WA AH SRR, mELEmEE S’
TR R HHE,

1.0 r

—a-0
L i — 470.2
0.8 L/ A 40,5
0.6
L .:/'./
0.4 P
0.2
0.0 . . - ) )
0.0 0.2 0.4 0.6 0.8 1.0
t/s %x10™
(a) =100 pm

1.0

{ — =
— 470.2
0.8 [ /A 4=0.5
0.6
EN
0.4
P
0.2
0.0 .
0.0 0.2 0.4 06 0.8 1.0
t/s X10
(b) =200 pm
LOr
—4=0
0.8 — A4=0.2
....... 420.5
0.6
~ T
0.4}
0.2
0.0 —— ;
0 1 2
t/s Xx10™
(c) r=500 pm

B 2 AR Bk ST BRI (u=100 m/s)

Fig. 2 Effect of fluctuation intensity of gas phase velocity

on droplet breakup (;:100 m/s)
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Fig. 6 Curve of turbine rotating speed at working
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