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Combustion Characteristics of Hybrid Rocket Fuel with
Tapered Grain Port Shape

Jaewoo Kim* - Soojong Kim** - JinKon Kim** - Honggye Sung** - Heejang Moon**

ABSTRACT

In this study, the combustion characteristics of hybrid rocket fuel with tapered grain port were studied.
The regression rate was increased about 17.5% by using the convergence port shape fuel. On the
other hand, in case of divergence port shape fuel, any notable difference of regression rate was
not observed when compared with regression rate of the cylindrical port shape fuel. Also, in case
of convergence port shape fuel, characteristic velocity efficiency was increased. From these results,
one can notice that convergence port shape of hybrid rocket fuel can be effective configuration in

terms of improvement of combustion efficiency and performance.
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Table 1. Specification of the combustion test

Solid Fuel HDPE
Oxidizer Gaseous Oxygen
Oxidizer Mass
Flow Range 10 - 60 g/sec
Fuel Density 950 kg/m’
Burning Time 10 sec
conver- | inlet D | 22 mm
Solid Fuel gence | outlet D | 15 mm
Configuration | diver inlet D | 15 mm
-gence | outlet D | 22 mm
Taper Angle 1°
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Fig. 1. Lab-scale PE-GOx experimental system

Ox mmmp 21: rj-ri - _‘L

AdwtH o2 FE LS Fig 33 o] A7} #
3

s BEoite Aoz sbgstel AA s

Fe TP TE BT A4S g AN

.

:_::____:_@_ ________ o
D,,

__________________ 2 g

L “

= R
o] AR W $Hoz EBEosle FHE
S nHE Aol Y HAXE FAHL 0]&d T
g Ay FAE 1y ?ﬂ% A2
o] =Fol7} 0.005% 2 } S

B A7 AEY AE

wj§- #o



218 Fq. 1~33% 2t}

+D,

i,in i,out

[\V]

4Am 5
ﬂ'pL i,avg

ZolH, divergence Y A=
$°]il, convergence ¥

?_7]' E?—E]—E} = OTO]q— qug}. Df,m:g

i

rr

[l

b1

2

olN M b

N

P e

oot

AN, G, B 25A 2
Py = DA
EIEE

0.45
b d
/ ,,"D
0.40 - e
p =
S 035 /” [
w / ,,r'/
E o of
£ 0304
Q
T
o 0.25
s < o 0° (15mm)
A o'm
% 0.20 | 0/9 o 0°(20mm)
2 % A 0° (25mm)
0.15 4 ya = 1°Div (15~22mm)
A e 1°Con(22~15mm)
0.10 4————7——

T T T T T
0 20 40 60 80 100 120 140 160 180 201

(kg/m *sec)

o ava

Fig. 4. Averaged oxidizer mass flux vs regression rate
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Fig. 5. Oxidizer mass flow rate vs O/F ratio
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Fig. 6. O/F ratio vs characteristic velocity
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Fig. 7. Oxidizer/fuel ratio vs chamber pressure
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of Propellant Systems(PEP code)," Naval
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