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An Experimental Study on the Dynamic Behavior in an Aero-Valved
Pulsating Combustor

Kwang Ryoul Lim, Byoung Ryun Choi and Sang Heun Oh
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Abstract

The experimental study was carried out to investigate the performance characteristics of the
aero-valved pulsating combustor designed to increase the practical applications of the system.

The geometric effect on the stable condition and the dynamic behavior of the system is
identified. The eguivalence ratio, the inflammability limit, the operating frequency, and thrust
were also measured when the system oscillated stably. It is found that while the operating
‘condition is sensitive to the diameter of the inlet pipe and the length of the tailpipe, the
maximum value of the turn down ratio was obtained up to 3.2, The measured air flow rate
shows that the equivalence ratio increases monotonously with the increasing fuel flow rate and
decreasing air inlet diameter and tailpipe length. The measured operating frequency can be
approximated by the simple linear equation and the discrepancy is within five percent. The
system produced the maxium total thrust of 14N and the minimum specific fuel consumption
of 0.155 Nm3/h.N when the total thrust was 13N.
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Table 1 Flammability for an aero-valvad pulsating combustor

Geometric Combe Flammability limit
- mbustor
. conditions type Lower limit Upper limit T.D.R Comments
(Unit:mm) F.F.R.(Nm%/h) | F.F.R.(Nm¥h) | *-“-%
DT=30 DI=20 A Unstable
LT1=295
DI= 0. 93 2.03 2.2 Stable
LT2=813 - 2 B
6=1.33° | DI=25 C 0.71 2.30 3.2 | Stable
Di=28 D 0.81 2.30 2.8 Stable
DI=31 E Unstable
DI=35 F Slightly unstable
DI=25 DT=20 G No combustion
LT1=295
DT= .71 0 3.2 Stable
LT2=813 25 H 0.7 2.3
#=1.33° DT=30 C 0.71 2.30 3.2 Stable
DT=35 I 0.71 2.30 3.2 Stable
DI=25 LT1=65 J Unstable
DT=30 .
LT1=90 K Slightly unstable
LT2=813
8=1.33° LT1=180 L 0.71 2.03 2.9 Stable
LT1=295 o 0.71 2.30 3.2 Stable
LT1=550 M 0.71 2.30 3.2 ] Stable
LT1=845 N I Slightly unstable
LT1=1108 0 Unstable
DI=25 DT=30 P 0.81 1.0 1.2 Stable
LT = 1108
6=0 DT=35 Q | 0.81 1.0 1.2 | Stable

% Fixed conditions:DC=72.3mm, LC1=127mm, LC2=38mm, LI=140mm
% F.F.R. : Fuel flow rate, T.D.R. : Turn down ratio(=Upper limit F.F.R./Lower limit F.F.R.)

__a'__r_“;T\EJ \\————‘;—(

| Lr2

el )
L e L

e MR A FEE ohiz MRANE W pEE A ST HEE 2 B T K
Antd] 27 Aol ol BRE WA MEAA F ffol o
Rt 7t Avta ¢ 4 gl

Table 2 & TRYLE REYGMMBS] HEYL SA8 3.2 WEio| it
B MRTHel e oe HRERE] KEPL X X Fig. 5& o2 BiRel w8 TREFANA feidm
BRRE LB Joloh o714 & KBRS 2T s RAZERS 4 % ERARES Jebds.



850 HREN-EFMR-BREE
Table 2 Important geometric parameters of the aero-valved pulsating combustors
Total length Total length Total length Inlet area Slenderness
Combustors
Inlet length C.C. length Tailpipe length ratio (%) ratio
Hiller 9.25 6.9 1.34 22.4 16.8
(single inlet)
Pornsiriponse 11.20 7.0 1.30 14.0 19.5
(single inlet)
Fernando 7.95 6. 89 1.37 13.4 11.9
(four inlet)
Sadig 7.80 6.6 1.39 21.0 14.9
(four inlet)
Rehman 7.4 6.2 1. 41 22.9 10. 0—14.6
(four inlet)
Author 8.63—14.02 7.32—11.90 1.18—1. 34 9.3—23.4 16.7—27.2
(single inlet) (10.09) (8.56) (1.28) (12.0) (19.5)

#C.C. : Combustion chamber, *Inlet area ratio=Inlet area/C.C. area
*Slenderness ratio=Total combustor length/C.C. diameter
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