NAL TR-692

NAL TR-692

ISSN 0389-4010
UDC 532. 52

Bl %2 5 Wi 50 BF K P 3k

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-692

AR ARG ERIC X 2EBHROERE (1)

AW E 2

1982%1H

I S O T A

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.




- - P 1
2. FEER oo et aee e raies ety 2
21 FEBREBBIUZEBHEE oo 2
2.2 SGHEIEEE DRUFE  vvveveerrrrerreersammamnnssittatitt et ta e e et a e et e e 6
221 TO—TILBBIEMMICIT BEEIE  roerrerrerrermermmnrmanrii e 6
2.2.0 GHGEEBBISEEER oo s 10
RSBy 3 s T T PP 12
GHIEE ST OIS L BEEIR oo 12

LR EICE ) ASAEEE DR RIEAL oot 12
im@gg&{ég@mf@g{t ............................................................ 15

2.3 HEIEBELORTE  vvvvrerreerrerseermarmarensaastertarmterit ettt 16
2.3.1  BHEILASHE  -ooooroererernee e e 16
232 To—TICtABBHEERERICHT BRI e 16
2.3.3 METETIHBISEREIR  cvcrerrereoretr 19
R g U 19

T TG B DMABME I L BEETE  wevvvvverennrreaeneniee ettt e e 19

Rl B DI TE R DB Tl oo eoeerermrmrreeeeenr e 21
ﬁﬁﬁﬁiﬁﬁ@%ﬁ@gﬁ{t ............................................................ 25

2.3.4 SHBEBEDTRITESHE  c--ooorrroerereerrommsmmsnt et e e et e e e 27

TS - 1 P PO PPPPPS 27
T OB BR ceeeeeeeeeeeeeeerenneeee e e e e 28
ﬁﬁ{tﬁﬁjﬁ ................................................................................................ 32

= g ﬁE jﬁ R 35

4, SHERBELIFEBEBDHEE o ooverrrrrreerrerr e 37
41 SHIDOBATETIOEEA  cooorererrrrrrettattaniei ettt 37
4.2 SHECHMEBEIDIBD  errerrerrarr et 38
1) GABIEEE  coveeeeerer et 38

2) MEEBHTDIEAS O ceveeerrrmreree sttt et e e e 40

3) BETEBREE  cevveeeerrorrrer et e 41

4) BEEIALER oo 42

5) EEMGTEEE  ovvereereemrerme T 43

6) TAREEE MBI LU FE oo e 43
4.3 MBEBHEOGHEROBHE e e 44
T T~ PP 47
6. BE  ZL evreceeseereenieeieeeesieeeesieieeeeesiee i e e s e e 50
EOEESIAH  ceeverere o 51
BRI TUREE  ceveeereee e 592

This document is provided by JAXA.



AW IS RIS L 2EBROEBR R U#HT(1)”

A HOEOZY

An Experimental and Analytical Study on Spray Flow Field
by Liquid/Gas Coaxial Injector Elements (1)

Nobuyuki YATSUYANAGI

ABSTRACT

The concentric-tube injector element has been used extensively in liquid-gas in-
jectors, such as liquid oxygen-hydrogen rocket injectors. To predict the combustion
performance and heat flux distribution along a combustion chamber with a coaxial in-
jector, a good understanding of the spray flow field as it concerns the atomization rate of
the liquid jet by the high velocity gas flow and the mixing process of liquid droplets with
the gas flow, is of critical importance.

In this report the spray flow field formed by flush-face concentric-tube injector
elements was extensively investigated by non-reactive cold liquid-gas flow test. And also
an analytical model was derived to predict the spray flow field, including the local atom-
ization rate of the liquid jet, the gas-phase velocity decay, liquid mass flux dispersion
and the local liquid-droplets to gas mixing efficiencies.

By this study it was shown that the ratio of the half-width of the liquid phase mass
flux to that of the gas phase velocity is the critical factor in controlling the mixing effi-
ciencies of the spray flow field; in addition, this critical factor is related to the ratio of
the gas to liquid injection velocity.
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