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A Study on Steady and Unsteady Behavior of Helium Jet
in the Stationary Atmosphere
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ABSTRACT

This study aims to analyze the mixing characteristics of hydrogen considered as a new fuel for internal
combustion engines. As the physical property of helium gas is similar to that of hydrogen, helium gas
was used in this study.

To analyze the steady and unsteady behavior of jet, helium gas was injected into the stationary atmosphere
at the normal temperature and pressure. ’ ‘ \ l

Concentration of helium gas in the center of jet flow is in inverse propﬁrtzon with axial distance from
the nozzle tip. This agrees with the free jet theory of Schlichting. .

, The relative equation for dimensionless concentration to radial/axial distance the axial distance of potent:ai
core region, the cone angle o of the jet flow and the relative equation for arriving distance of the front
of jet flow to the lapse of time are obtained. But free jet theory of Schiichting in the dimensioniess concentra-
tion is not in agreement with the present experimental resulis of the distance of the radial direction.
It needs more study. When the arrival frequency of jet flow is used as a parameter, the transition area
changing from unsteady flow area into steady flow area becomes gradually wider downstream, but its
ratio for the whole unsteady flow area gradually decreases.

28 71489 | Retarder(¥AFA € 71), GPIB(General Purpose Interface Bus), Orthogonal Variable(Z] 2%
W), Shifting(BE2 339 ©1%), Entrance Effect(Y 7 & 3}), Potential Core Region(¥]
o]ty AY), Transition Point(H13), DIO(Data In Qut)

. 4 B : WAZlg A8 2A »HEE Aol gk Aje
’ : q& GUREAM A4 WEEo] ARSI, &
AE3} Fo F7hd A griedy A4, EFE ML glen, AdeaRyg FATH
Mg AT @43 AAYETLE AR 22 4¢ £Ue £4987 FEHR Yok
* A, FAFPAEYE AALAS
> A, Foldle R NAFEH




4% AAEse 4% WALE AS

3 A7 35

2
i

$a7%d A% AFE Ricardo”, Burstall”,
Erren & Campbell” 9] 4471%e] 7183 54
o) #§ AF7E A8 karim & Taylor”, Fine-
gold & Van Vorst™ 52 B dFREE Utk
Sa7t2g dad Y2 A Ak 4 @
718 ARHE YME FRERY HEH,
v AAE EgHA g MxAT7 dedinh @
olRe] BE ATE EHF'= dEIIEE A '
(1) d71Fo) £A82 Mach-Zender R Sch-
lieren FAE ol B3] FLFE PN B8]
I g sAge R A A FTEE g
B3 E iy HEPSLS LEVIEE ol '
o] YA BHe i sxuEe] B#ELE

2 B #%, 59 L AGRESA O @ Micro-computer @ Hot wire probe
o} EAMETH @ Retarder @ Anemometer

B AFNME £47F 23 9Ye] geng ® Solenoid valve @ D.C. Amplifier
Fa9 BAo] vlmA FA LErtaE e @ Pressure chamber @ Auto-digitizer
Agral AR g 7]F #AEe dEERFY ¥ ® Helium gas cylinder @ Oscilloscope
TEE F9 ZUle AEHAUE, FF9 AL & Step motor & Vacuum pump
Azte} sk FIFEREN, vl FAM A (@ Stet motor controller @ Surge tank
29 Ho]FIEF AFEFY 54 Wiz Carriage

st

Fig.1 Schematic diagram of experimental set
up.
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Fig.3 Heat transfer from hot wire by mixture
gas.
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Table 1 Concentration measuring points.
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Fig.5 Average concentration(c), deviation{c)
and frequency(y) with the lapse of indec-
tion time.
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Fig.6 The isometric concentration fine of a jet.
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Fig.10 Variation factor with the lapse of injection time in the radial direction.
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Fig. 11 Variation factor with the lapse of injec-
tion time in the radial direction.
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