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Quantifying the Variation of Mass Flow Rate generated
by Pressure Fluctuation

Taeock Khil* - Dongjun Kim* - Seongho Cho* - Kyubok Ahn** - Yeoung-Min Han** - Youngbin
Yoon***

ABSTRACT

It is very important to understand about mass flow rate variations of propellants generated by
pressure fluctuation in the combustion chamber. Therefore, we have studied quantifying the variation
of mass flow rate generated by pressure fluctuation. The flow velocity in orifice is acquired through
theoretical approach after measuring the pressure in orifice and the flow area in orifice is measured
by film thickness measuring device. Our results agreed with it in the very small error range
comparing our results with velocity and mass flow rate in steady state. Thus, our result based on

theoretical approach will help about measuring mass flow rate in non-steady state.

E -

22 AZeM A2y e dHPFA o A= FAA FFEFTA U @84S Hotske
AL o+ T2t olg 93 ¢HAT) TAHAS W FFHFY FF g FFEE T3
o 289 Yo 59 £E8 27 A8 22Ts Uo] ¢4FE 3T F o] A &=
g A3, QU5FA SAHAZAE o83t LEFx YA BHE FFHA AEEHANMY =
2 #FE AR v A3, oS ZE A elA IXFE € F AU mEkA, B A7elA
TEd o84S vEe g nANdEHAAY FF WE 2L FYsed & 98 ¥ 5 IE Ao
o

Key Words: Mass Flow Rate(& %), Pressure Fluctuation(324%), Liquid Film Thickness(%}2}57)

M E AsEHR AAe A AH 2A 2T 2
Jest 1413 g 2 Aldiel 1930 g EEEAh 1940d 27

* AgdEtn 74 33FE ? :
w JRYTIZATY ALY B AlZE d2EAARL Ay % =92
=g NAYI TR 2 43E A RIAAT, 19608 A&
Ag}A 2}, E-mail: ybyoon@snu.ac.kr ZAAA 227189 gy 9 ERozm S



FE "= Apollo ZZ o] AMEEHAW F-1
AN ALEAY EAVE 2 F3F2 wWez
WA A4EeHY @4 a7 Add ZEBRE
FAT1]. ol mel mi=re] AL 1950dW 2
FE 19709t 271A] AF7Nge] oA o]

AR
A, 4894 daE¢AC WF s VeEn

2l Aol o]fojH o}, olFE B4l
2 ZAHAD gREE B 2 £XF
222 ATHAA2] HAote] B$- Soyuz
Fo| AHEE RD-0110 AZ A uFs dx
".

Wge ZHeol oa) Hggel 2RHUTGE e
of Pztstel SlAE el WA WHAZT, baffle
3 e Aue st AW URo Fe Aol
%3¢ ribg AAA o2 AR nE
EgEEE Holk 293 AHHF AL
SPS!
o
s
%

o

g Bgel WANE FANTL ARA
A ke 8ol V. Bazarovel] 2
HEE AIREO] QAE AAe FF
< o8 ¥ A¥E A EMstAH4]. 18
, swirl-coaxial 1€l ¢ 1F3 ALE
HEE FELY 4 e self- pulsation HAo]
HAHALL, olE G #o] TAHE dlo] F
ahA WHAA FRAT, oo digk At &
A Zs Fof ATB]l. FEY A-F Ariane ZE
e s AAEHE ATVl BAFOE A
e, 2AARAANN 153t ALELF Y
294 WAUES H37 A% 71xF 975
T3 37 Hsl FHEFATFRA 98
French-German Research & Technology Program
o] Al&ts]o] Z#@ 2ol CNRS9 ONERA, 59
DLR, SNECMA$} ASTRIM %9} 2FiAlolA o
2P FF3ta oie].
A2EHY AL ¢4BAHA Avx FF
waista, B4R JdAE AN, ¥ o}
7v @&71#EY HgHE FEIC oY da
Y AL Aofstr] A& AFAME U7,

2

E

KN
=

Hebd, 0§ AARTA e P @Oz
B AFAAAE HAoklA £YHAD 553
A7E e ARATl TRIAS W)
4 setsted 2 WAUZE olsstx, of
£ AERIHE AdHTA He A7E

oLt ot Mo
A

R O
z
fu

ol o

2 =

AR 2AFANN A
o o A4 AWE F
o gl HAHL, FHF WE

o dn

offt it
i
o
S
f
rir
or M B
£ rlo Ao
=
o
of¥
fo
ot
Al
Mo
)«

ERIREEE R
AHA FHL Qolmyl A ARE 47

4

HES &

o} ol wIAAY
t

=) 3

Fangential
Entry

P,
U,
Orifice

Fig.1 Definition for injector part
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Fig. 2 Schematics of a Simplex Swirl Injector &
Electric Conductance Method
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Fig. 6 Mass flow rate as a function of frequency,
AP = bSbar.
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