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Combustion Characteristics of Liquid GAP with AP
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Abstract: Hydrazine used for liquid monopropellant thrusters is toxic and difficult to handle. We focus on GAP as the next
generation monopropellant, because the GAP is easy to handle. It becomes clear that GAP increase the combustion efficiency by the

addition of AP. However the combustion process of GAP with AP is not clear. In this study, we evaluated the combustion process of
GAP with AP. We obtained the part of AP starting the combustion in the liquid phase of GAP, and then the other AP burns at the
same time as the micro explosion of GAP. And the maximum combustion chamber pressure increases with increasing addition of AP.
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Figure 1. Experimental Apparatus of Micro Combustor

Table 1. Experimental Condition
Detail of experimental

Propellant GAP, GAP/AP
Micro Combustor Pressure [MPa] 0.1
Atmospheric gas Nitrogen
Characteristic length [m] 0.8
Nozzle throat diameter [mm] 1.8
Droplet mass [g] 0.0385
Mass fraction of AP [mass%] 0, 20, 40

Pressure instrument setting
Sampling frequency [kHz] | 1
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Figure 2. Combustion Process of GAP
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Figure 3. Combustion Process of GAP:AP = 80:20

(f) Combustion 2
(t=0.010[s])
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Figure 4. Combustion Chamber Pressure History
by the Addition of AP

KL, TORKEE THEIFT D F TORFRHITAHEESR
31T 0.05~0.06[s]F2E TR X 7228 bid 72\, Lo,

GAP:AP = 80:20 D e RKIABEENIE J11% GAP D 1.5 %
L TWAD., £, MERBEICKAENDOSLE ER
DMRFEL Ao o TS, ZHUT AP A GAP DO iREUEIC
Ko TRATIEERTAICLTREEL/ZZ & T,

CONF/EBEZIEIHL, HADAEREEZIMLIZZ &I
kbl BZx N5, £72, GAP:AP=60:40 D
KIRBEENIE 1L GAP O 1.1 5% R LT\ 5. GAP
L AP OEdbbIL 296 THH=H, AP OIRMEE
20[mass%] 7> & 40[mass%]iZ 5 Z & Tl RKEABERNE
NN+ 5 &2 6N LrL, RRKBEENE
J71% AP Fshn&: 20[mass%] CH KAz 7~ L, 40[mass%]
TR Lihd 7=, ZHUE GAP O iR K 5 il
ADIEEENRD L2120, GAPIAP D3RS M58
BGEREE T, REERE L o722 2R BE LN,

Z DT, AP DIRBEIZ X > THRET D H ADEREDN
Wb U, RRBBEENTEINED LB 65,

4. ¥L®

« GAP [ZIRINE 7= AP X GAP @ M.EJ& AR HREE
Z MG L, MEJSAE & [FIRFICER D D AP SBET 5.

< AP ZEINT 5 2 & T GAP D KIRBER T /7134
mnds.

5. BEIMW

[1] N. Kubota, et al, “PLOPELLANT HANDBOOK”,
pp.299-306, 2005.

[2] R. Kaya, M. Tanabe and T. Kuwahara, “Ignition
Characteristics of Liquid GAP-Influence of Ignition Delay
Time Due to Mix AP Particle-”, Symposium on Space
Transport, 2009.
[3] S. Yamauchi
Combustion Characteristics of Liquid GAP with Metals and
Oxidizer”, AIAA Paper 2012-3972, 2012.

and T. Kuwahara, “Ignition and



