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~The~thrust-and-4nternai-pressure-in-a-spest
rooket type oombustion chember decreases in accordence

with lowering of ‘the concentration of hydrogen peroxide,
although 60% hydrogen peroxide is still combustible.

The”obmbustion‘does:noﬁ greatly depend upon the emount of
. potassium-ouprooyenide added. "

" 'fhe combustion pulsates when the type of injection nozzle
¥ inadequate.l )
I. . INTRODUCTION

A, History of Project .

"~ These studies on & fuel which was to be used for SHUSUI, a Jet airplane,
- -were started in December-1944,  An mpparatus wes dosigned in January 1945
to test lgnition and combustion quality of the fuel. The epparatus was
oonstructed during Februery and Meroh; experiments were begun in April.

B. Key Reseerch Personnel Working on Projeot

¢ Cheme. Eng. Lieut. M. SHINMO
II. DETAILED DESCRIPTION

Ao Desarigtion'or'Teet-Apgéretus :

1. Two types of injection nozzles ere shown in Figure 1(B)10.
2,  Flow aheét of the test epparatus is shown in Figure 2(B)10.

B, Test Progedure

1, The quentity of injection liquid is controlled by putting an
orifice 1nvtherp1pe_ofVeaoh,l@quiA. . . }

The following compositions were used for the injeotion liquids:

Solu‘bion A'oolonlo_;OQOlnoeo Wt.% Hzoz
57 vt.% CHzOH
Solution Bnnooooc.\coon..{ls wt.; Hg%
2.7 gn/1it K E)u(ONM)
A : B=10 : 3 (by weight :
8ix liters of solution A and three liters of solution B were used in

experiments. The rates of injectlon for both solutions wore seloot-
od es follows: '

Solution A 600 gm/sec; 1.a., L3500/8c0, 2d-1.38 gn/oo at room mp.;
Solution B 180 gm/sec; 1.e., 20000/sec. (430,91 gn/co at room Temp.

2, After rilling up tank a (See Figure 2(B)10) with solution A and

tank B with solution B(C is a spare tank) and opening valve g,
valve D is opened slowly. .
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fter/the intérnal pressures of both tanks. A end B
yalves-B & F are-opened -to let both solutlons flow
‘into-the:oombustion  chember. er Star Iﬁg7"VEIVE“ﬁ‘ig‘EﬁEﬁEE‘EB‘“"
“that ‘the internal: pressure-of:both tenks reeoh 25 kg/cm® for a run-
ning condition of oontinuous combustion, - -

.The.internal pressures.of. both tanks are always adjusteg by control-

,*1ing valve D to meintaln the above pressurs q§ 25 kg/om! Ir the
?internalxgreesures-of-both tanks ere 85 kz/ome, instesd of 3 kg/om?,

:from-the-beginning: of the.test, excess 80 ution socumulates in the _
combustion chember  during the latent period, end a sherp explosion
ocours whioch usually demeges the thrust unit, ges analyzer conneo-
tion, and internael pressure indloator.

”3;'J'Méabﬁfemenﬁ;'kDufing combustion the following deta are reasured.

. a. fiIﬁtérné1-ﬁressurés of combustion chember with a pressure
eauge and & piston end spring type indiostor. (Naihek type)

i 5, ;}Thrubt ﬁith‘a thrustmeter of the magnetio striction type.
~. (see. Figure 3(B)10.) o ' '

0. ' Ges enelysis by Orest method {See Figure 4(B)10.) Ges
enalysis was plenned, but not actuelly performed.

,:4,' féf%ef”fhe‘éxperiment 19L6?br, valve G is shut. Velves H and I
- ‘arg. opened to send wesh-weter from tenks J end K to the oombustion
... ohamber through tanks A end B end the connecting pipe 1incs.
vC{‘g.summarw of‘paﬁaf;;' ' '
i flJf*fResﬁitélbf;experIments—un—the-oumbustioﬁ—of—hydrogen'peroxideuww~
of different conoentration using Nozzle No. 2 are shovm in Table
I(B)10, The results are plotted in Figure 5(B)10,

' These experiments were made in summer, and therefore, the tempera-
" fures of the solutions were comparatively high. Experiments in
- oolder Weather. are.necessary. . ... . .. .. - - e

}2}i‘Reén1ﬁéfdf éiperfments on the influence of the amount of added
‘oatalyst {Potassium-cuprocyanide) using nozzle No. 2 are shown in
_vTab;e_II(B);O. RO ' N ’ .

;8.5*fExpériﬁéhtsid@"ﬁulsaﬁiﬁg-oombustion due to different types of

; inJeotipn;nozzleai o

- :No.pulsating combustion occurred when injection nozzle No. 2 (in

- Figure 1{B}10)wes used, but pulsating combustion oocurred with noz-
“zle No.''l.'. The indicetor ourves (Figure 6(B)10)show distinct dif-
‘ferences :between the two types of combustion.

III. CONCLUSIONS

_Thé testing prooedure seemed to be satisfactory.

The smell emount of test date available, as shown in the summery, is due to
“the:short.perlod of time that this research work was in progroess.
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" Table- I(B)lo ‘ ‘ L
COMBUBTION OF VARYING- CONCENTRATIONS OF HgOz
Conc. of - Internal Pressure of Thrust ~ 7 Note
Hp0s -] Combustion Chamber : ) -
80 wt.% 20 kg/om® 80 kg | Stendera
75 wt,% 9 kg/om? | 75 kg Nearly seme as that of
R IS Y —"\80% oono. of Ha0p, __ |
70 wt.@ 8 kg/om2 73 kg Somewhat reduced combus-
T \_tion.
60 wt.% 16 kg/om? o 40 kg Cen be Ignited but com-
- . . bustion is very mild,

*Nozzle No. 2,

Table II(B)10 s
E.“’FECT OF CATALYST CONCENTRATION ON COMBUSTION OF HpOg* '

“|Catalyst added|Internal Pressure of ’
(gram/liter) | Combustion Ghember Thrust ' Note
(kg/om®) : (kg) '
] 9.5 78 ‘Sound of combustion is
: low but inter. press. and
: RRn b o o b o o N thrust are normal. . .. -f!
1 : 10,0 78 :
2 . 9.5 ° 80
% 10.0 ' 80 Results about equal
6 10,0 o : 78
g 905 80 i
*Nozzle Ha. 2. : -~ - : '

**gtandard amount of oatalyst.

105



- NOZZLE NO.Y

- BCLOSUES (B)30" - ..

mixtureinlef -

V)

o
o ing”

(4 on:q

4
B
| a
Yecon
i
i

VL

,QH-)dzqé;rxP:rox(}ic Intet_

4S56S

me equi

b

i
" afeen

3
\ b
NN e S NN sl we ol
= - sy \\. [
- o SOSOAAAAN S p B o ® .ﬁ.m
\ -
W\
WANURTTY PO
3
ALY
SE §1—+-8
ot -
! t

106

Figure 2 (B)10 ~
"' SKEYCH OF INJECTION NOZZLE
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INDICATOR CURVES
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Figure 7 (B)10
TEST APPARATUS FOR ROCKET
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