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Measurements of Combustion Effiency in Engine Wind Tunnels

Tohru Mitani, JAXA - Kakuda Propulsion Research Center

ElE=
2T L B4
(RIEE [ W) R BTHAY L 9%
(=x./x)
EREE DINE

SR (RS 1 OEEE TRV FE)
HEEEBEOBEER
RIS EEER

FERBIZBITBEIR

BHENOHERE

ERA I

— B AEE

T AR

FTE R

HiH

STUHINBE

RIS

AR RE

R JFIrEEEE

BTN B S B TE IR
WA

S STTANY e

7 2 DRI ECR

A D CHREE (To) TERFEIL L 720 R
WRTCEMALRE |= £, /(R'T)

H A D BRI

BRI R B TRORTTAL U = i e IR
(=x/x)

I gad

REUL, HDWIRER ST

T BM

SLVry I U O RBEE (RITH THELTY
BATSLIVYUTHE, TV OHOTHRTAER
BL. 2OHASHEMS DY AHEERZREL TY
By, ZOHFETIE, BELUZRRERSHAERIENER
TRIET 3 EERIDEVWRENRERT. TOLDER
WHANEHEP CERISEE L TND ZERBLET
H5. LML NASATH, BE2000KETORAI SLY
v FMREBERWEREMNS, HARIE TOLER
WA aEEzY LR L TS,

HETEEEL Y -ICBWTD, TAFRICLSR
iﬁ%‘ﬂ?’%ﬁof%fz FOH TSGR 2200KBEE
Th, BERENOEEERIETES Z &G0 T
i, Z:fiwm SUNNEBEGIEIRBREER

[y w mEeTE A2

LEBE0OROEY, HiolS25A0BAEEFIIOW

THERD., T0O%, FREBORGTEERFTTS.

2 fRAR5T

a) IRNFBIVIPHIINERA

TSRS ERICHER L2 Y 8800 A8l
O—7OMEREZRT. SAENTMmOKER2EED S
O—7T, 7O—JREREMSEBINEZKIT, To—
FHREICEN S TR, TO0—T7 R EENEERGHL &
%, TO—-TRBOBORL N SBAMEICHEKT HE
BEEio TS, @ IINASAYPFEHHEEL ¥ —0HEE
HRBEEETINETERAINTELDOT, EEAER

EEI MM OEEEZ->TWS., M) REFTESAL
EL’E?%%“{#F CHEWHRICEEL 27 0—-7 T, B

£1303mm, TOE FRICEIERE R TRICHEE 2/
ﬁ@‘é%&%mc‘:f;o TWa., QIREF—E8HFRIBITS
EEEERMAZBITS-OICEEL -, BEMTO—
TTHD. TR, HREEEEZLRTL200, &
HRHRNORGRERTO—~TTh 5.

This document is provided by JAXA.



40 D RS B Z R JAXA-SP-04-014

N~
o . o
< oQ =
L 2
o r
N
< T
a) 40
@
o o ©
© o 3
o p
~
‘S- \T\ LA}
4
b) 0]
o <
®1.0 -
<
[y i
© S =
<y & ’ r
40
c)
o 2
= <
\ I —
= —
d) 40

Fig. 1 Gas sampling probes designed in this study.
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Fig. 2 Phase plane analysis for quenching of chemical

reactions in gas sampling probes.
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Table 1 H,O, elementary reactions used in the
reaction code.

No Reaction B n Ta

1| O evara | THO0KA15 | 000 | 3847EH02
2 |Hp0-HOH | GE0RE| 500 | Sberieos
3 | HpoH-HOH | PO | 10 | 6517008
12| HO#H-H0, | E20E| G0 | 3507ivoq
13| HO,H-0H:OH | F500R1S | G0 | 2017k+o04
14| HO,+0H-1,0+0, | B90RTIY | 00 | 5715k104
4] 0;M=0:0:M | F900RIZ | 5% | §dbo0k.00
| HM-HHM | SEORNS | 060 | 6000E+00
6 | HA0M-OMOBM | 3960ETS | 00 | 1551:04
7| omem=0wM | FH0RTE | 00 | 6:600k+00
8 | m,0mM=:OHM | FE00EER | 530 | 6500200
9 | HO,M=0+:0HM | $3601%7 | 060 | 008100
10| HO;0M-0,0HM | FUE0EIE | G0 | 58438104
11| HO,M=+0,M | FE0E3 | G50 | 50308402
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Fig. 3 Quenching of chemical reactions in gas sampling
probes similated by a one-dimensional kinetic code.
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Fig.4 Flow field of sampled gas around 0.3 mm probe
oriffice caluculated by an unreactive CFD code.
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Fig.5 Gas sampling in the CHfueled ramjet engine
testing. Upper: a) Histories of mole fractions of O,
hydrocarbon, CO, CO2in the exhaust gas from the
nozzle,

Lower: b) Variations of combustion efficiency
and combustion temperature calculated from the

gas analysis.
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Fig.6 Comparison ofignition delay time of H» and CH-air
mixture,
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RJTF engine testing.
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Fig.8 Sequence of gas sampling and pitot pressure

measurements in the RJTF engine testing.
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Fig.9 The gas sampling probe rake used in the E2 engine

without the swept-back angle in the combustor.
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Fig.10 The probe rake used in a M8 engine test (M8-62)
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