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pcAt _ pcAt

i;:: ?{lF t RT-1 Ce = i, [1+ 1] pe, 11, Constant ¢’
. rus o Z

RT-2 PeA; Pe, M, Constant ¢ efficiency (- 17)

TIC; (&’ pc)= —1
n'zo(1+—]
§

RT3 s vl +l +(p -p )A pe, M, . F  Constant nozzle discharge
e € cen e coefficient (=)

Use
obtained  RI-4 F=2, {ven}o (1 + l] +(p. - p. )Ae] p., M, ,F  Constant thrust deduction
by RT-1 g coeflicient (- 7.,)
_ P
RT-5 nea&)e.)= [ 1] Pen 11, Hybrid of RT-1 and 2
m,| 1+ —
PRFHREREE RT)
Reconstruction Technique
=t Positioner
Eit'%ﬁ :E 9 Pressure Measurement Port

Insulator Fuel Grain

Injector Nozzle
Motor-A Motor-B
Rated thrust 10 kN 1.2 kN
Nozzle
Throat diameter 56 mm 13.5 mm
Exit diameter 123 mm 13.5 mm
Fuel Polyethylene PMMA
Fuel grain
Diameter 200 mm 70 mm
Number of stages 9 3

Initial weight 25.4 kg 0.683 kg q
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" Average value during a firing test.
Test LOX Initial Final Fuel Chamber :
: . Burning
mndex  flow fuel fuel consump  pressurc duration
rate’ weight weight -tion [MPa] <]
[ke/s] [ke] [ke] [ke]
1 1.76 25.6 17.2 8.4 1.96 10.2
2 2.73 25.4 18.6 6.8 3.30 5.5
3 1.30 25.4 20.4 5.0 1.30 6.9
4 1.84 25.4 20.5 4.9 2.22 5.3
5 2.24 25.4 20.4 5.0 2.72 4.8
6 2.09 25.4 20.7 4.7 2.18 5.0
7 2.59 25.3 20.3 5.0 2.58 4.9
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Reconstruction Technique

EER {4 (Motor-B)

-

" Average value during a firing test.
" Initial fuel weight is 683 g.

LOX Final
Test flow fuel
index rate’ weight

Fuel Chamber DBurning
consump pressure’ duration

[o/s] [o -tion" " [g] [MPal] [s]
1 52 245 438 0.94 10.5
2 35 323 360 0.63 9.8
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Fig. 15 Equivalence ratio and nozzle-throat-erosion rate in tests 1-6;
graphite nozzles; stoichiometric mixture ratio is 3.429.

NTRTIZCKYERGFSNT=
JXILEBHERLOFLEDBEER

Nozzle Throat Erosion Rate [mm/s]
(=1
Y

-0.2
0.2

erosion rate, mm/s
o
(=]
[+>]

Fig. 9

7 PRESSURE: 10 bar ! FUEL: HTPB

| OXIDIZERS: H,0,; O,; N,O; N,O,

! —h— 0, (gas)
== O, (liquid)
—p— N,0, (gas)

—-P—-— N0, (liquid)

—--O—-- H,D, (liquid)
—»— N,O(gas)
=+ === N0 (liquid)

oxidizer rich | fuelrich

i
!

I s

i
!

I

i

LI B S B S N B B B B B N B S B R S BB B B

0 0.5 1 1.5 2 2.5

equivalence ratio

Throat erosion rate for HTPB and different oxidizers at varying

equivalence ratios.
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b) Test 30N-9 (10 of 24 s); 58% increase in radius

To be presented at the next JPC.
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