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INVESTIGATION OF SEVERAL METHODS OF FUSL IXTRODUCTION
TO TG 70727 RRED VALVE COKBUSTION CHAMBEK.

OBJECT:

1. The ob:]!ct of this investigation was to expiore ssversl means of
f121 introduciion in an effort to improve the performance of the 70727
reod valve coabustion chamber.

SUMART :

2. This investigation is a continuation of the preliminary overall
survay of wgys o improve the performance of the subject type of
corbuntion chamber, The tests, which ware of an infcrmal nature, were
parcicniarly aimed at determining what means of fuel introduction would
shoe vorsiblilitise for further investigation.

3. The bsst means of fuwwl introduction of these vrisd was found to

be injection through several szall jets into high velocity air streams
inside the chamber which was supplied from a high pressure source other

i than the combustion air. The variocus ways of "solid® fusl injection

j tried in this investigation did not show up as well as the avovs. Intro-

duction of the fusl into the intake manifold , before tis reed valves,

proved unsuccesstul.

CORGLUSIONS 1

4. It is concludad thst with the particular parts and modifleations
tostad;

a) The revised 70920 air fusl injector assambl nradused

the vest perforwancs,
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b) A singls 50° or 45° included spexy sngle Bosch nogzle
locatad in the front end of the chasber was next bast
W Uw 70920 noszlie.

6) 7o 50° Bosch noasles diamstrically opposite in the

ghamber wore inferior to the abovs,

d) . The two dimmetrically opposite jets spraying forward
in thoe chamber ware unsatisfactory.

[ ]
-~

Introduection of the fusl into the air by means of a
manifold sprey ring at ths entrance (o 9 of tha raed
valves was not satisfactory.

amomnumﬂs ]

5. It is rwccamanded that sufficisnt Iirn'sction equipsent be pro-

vided to permit & further, more thorough investizstion of fusl introduction .
DESCRIPTION

6. Meferents ig made % report No. 1097 entitlad - YInitia Test

HO, 38888 tncm’vA!u 8 XK. ILL)OTY OO, MITTESUASY:

of ths NMultl{ Eeod Telve Cominstion 'Chambar", for & detailed description
of tha 70727 r3ed walve coabustizn chamber.

7. ¥rint Mo, 70920 on pago 3 shova tho eesesc.y details of the

a2ir Tl injactor assesbly. ‘this gsaezbly was fin=iiv altered by
. brazing 2 45/16* 0.}, washér on the tip of the sten and drilling out the
four jet holes ts .0O11* disueter. The sistch on page 9 shows the in-
[ atsllation of the 70920 assambly in ths reed valwe combustion chamver,
2. 7Tha sketash an page 10 shows the nosition of the single

307 or 45° imkiluded apray angls Bosch frel nozzle in tha front and of
the chgzbex.

G+ The Jocation of *he two 507 Rosch nozzles mecunted dimmetiically

orroeits in the chamber wall ars shuwn by the skelur on page 11
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10. The sketch on page 12 shows the location and direction of
spray of the two dismstrically opposiia fuel spray jJats. Theee jets
wers made in the form of tips to screw on the ends of the Bosch nozzles
(which ested as check valves). The tips had tme 031" diamster holes
drilled in ons side so that the resulting jeis conwerged about 1 1/2
inches swgy from the tip. The overall spray was at an asngle of about
30° with the' axis of the chasber. The two tips were located so that
they sprayed forward, convarging about thrses inches upsiresm.

11. The menifold spray ring conaisted of a 1/4% copper tube
manifold with nine 1/8" copper tube jots soldered Lo the menifold. This
assenbly was positioned as shown by the sketch on page 13 so that ihe
Jets impinge on the reeds at about the center from tha upstream sids,

12, Both the 708&2 fuel scrssn and the sleeve type haater
vasket described in report No. 1056 on the rotary sleove valwve combustion
¢hambar were used briefly.
¥R'THOD OF TEST:

13. By reason ¢7 ithe nany variables toushed upon and the generally
lagallive nature of twe performance, ths procedure for making the subject
investigatinn was largely dictated by the bshavior of the resd valve mmit
with ths particular variation under considsrstion.

14. With sach variation sxplained in ths descripiion, a preliminary
gualitatima spot chack was made at GO0 crm and 28 psi ram {selecied as 2

con7enisnt, basis of comparisop with previousz dais). If zood performance

5

sr parformance betiar whan any obsoevved during the invesitizatlon was

sbtalned, readings were halen over Lhe opsraadis [wl [liw rasgs.

L R ATV RN R R

15, rfor all phassz of thi: investigation, fuwel mws sudplled Uy
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ard dgliverad to the particvlar fwel introduwing modification heing
tested. This ie ldeniically the same system as used with previous
teate,

RESULTS s

16, Ths qualitative sand quantitative results of the subject
investigsiion arw recorded on log sheats Nos. 155 through 161 snd 181
through 185, and 187 through 19C. Prints of these log shasts are
inciuded with the Experimental File copiss of this report only. Dates
of test were March 19th throngh 27th and April 9th throwgh 18th, 1947.

17. Cuarve No. 7557, page 14 , & plot of thrust vs ajir fuel ratio
and curve No. 7558 on page 15 , & plot of specific thrust vs air fusl
ratio are comparisons of the 70920 air fusl injection assembly with
the 50° included spray angle Bosch %solid injection” nozzle. Both
plots show bettar psrformance with the 70920 assembly.

18. Curve No. 7559, page 16, and No. 7560, page 17 , which are
plots of thrust and specific thrust respectively vs air fusl ratio show
& conparison of opwration with 2nd without the slseva Lype haater
Dasiket shen as.ng the 70520 air fuel injection assembly. Pertforamnce
wag fouad ¢t be Fetter without this type of heatar Pasiat.

19. Pollowing is a summary tabulation of the qualitative results
abteired,

H¥ouass o8 Tuel Introduction Purforaics Charasteristics

1. KB sir Pusl injector

Az recelived, the 70020 assenbly
asaebly wyi variations,

perfomance wae andatislactaey .,
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Means of Fuel Introduction

II. Manifodd spray ring {intre-
duction of fuel just upstream
of reeds),

II¥. Two 50° included soray angle
Boach nozzles diametrically
opposite in front plug belt.

I9. Tec spray tipa spraying upstream
at atout 30° angle, located dia-
metrically opnogsite in both front
and rear plug belts.

Performance Characteristics

chamber up to about 1". Nc improve-
ment obaserved with slseve type leat-
or baskst.

Only constant burning was possible
with poor thrust. Fuel flcw runge
was narrow and operation caused
ram air pressure to be errsatic.
Unit was difficult to start.

Unit functioned properly, but
thrust and mean pressures were
about 20% lower than the best with
the 70920 sssembly.

Front piug belt location best.

Fuel flow range very anarrow, the
flow baing relatively small. Thrust
and mean prassures somewhat better

than with the two 50° nozxzles.
Sleeve type heater basket did not
improve operstioa.

SLLIOST €O. PITTEEUAGH

V.- Bosch nozszls having 45° or 50°
included spray angle located
in froat end of the chamber.

A single ®"g0lid” fusl injection
noszle gave rexi best psrformancs
to the 70920 assembly. Speed and
fuel flow ranges wers good.
Sleave type hsater basket did not
improve perfomancs.

NO. COBAS TRACING PAPES

OISCUSSTON ¢

20. The reasons for the superiority of the 70920 air fuel injector
a2sembdly over any form ¢ "aolid" fuel injec*ion sc Yar trisd sre not clear.,
Avpareatly some advzuiage 15 gained when a high wvelocity alr stiream i3
used to atomize tne fuel rather tasn o depend on "solid® injsction alone

for atomizstion and dispersion,

21, The 70540 air fuel injector assembly requires over 7C psi

alr presasure 4 onarste sazisfactoriiy, Depzadont upun the apulication
of tne resad valve uniz, this presvurs may Se dAfficnle 1o ontein.  Howsuer

1t poessitly could De aclved wiih octhee designs utilizing 'nao aame urinciple,

éj
£
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but with lower pressure air o by making use of the pressure generated
by ths combusziion.

22, In addition to the above, the pcasibility of szome form of
%8011d" fus) injection being developed to produce as good or better
x:oaulta t.harn the 70920 type of injactor would be deazirable from the
standpoint of simplicity and should be investigated.

23. In the course of othsr investigation where chmmber sxtensions
wore used (#epsrately reported) and with which solid injection was
eaployed, it was cbaarved that some of the fuel charge injected colisct-
ed on the chamber walls, ran down the bottom of the chsaber and was
able %o ssep out at the loose flange threads at the rear end befors it
had been completely burmed. This indicata; the forms of "solid" fuel
injeotion used to dats are relatively poor in that stomisstion and mix-
ing of the fuel with ths alr 18 not anywhere near as good as is believed
poasible.

2. Mmong the several attempts made in this investigation to
owx'éz;m ths sbove situation were cross chamber fuel injsction and in-
Jection of the frel forward amd opposite to the direction of the incoming
alr charge. The theory was that by giving tha fuel a velocity either at
right anglsa or cpposite to the valocity of tne air better and faster
atomizaticn and mixing would oocur. It is belisved that the reason for
the poor showing of themse attompts was that, a3 with other forms of
ngnlidi" Twwl injection, the (a8l pamatrated to the chasber walls and
collacisd there bsiora sicmizaticn and mixing would ceccur,

2. introduction of the fuel into the alr stceam in the intake

nanifold fvst »afors sntwying the m™aed valvas wae ¢risd nartly 4n sn

affort % irovide mowe Lime for atomization of the fuel and aixing wiin

6

S
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i{he air baefore combustion took place. Insufficient work has been done
on this to determine if the negutive performance of this method can
Es Gvercome. P

26, The fuel screen and hester basket were found to be of no

y benefit. Probably a big factor in this is that atomizetion and mixing
; : with the subject means of fuel intrcduction were too poor to begin with.
3 ?
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Recause of our limited supply, you are reguested to return this copy WHEN IT HAS SERVED
YOUR PURPOSE so that it may be made available to other requesters. Your cooperation
will be appreciated,
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NCTICE. WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONE OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED #
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESDONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SATD DRAWINGS, SPECIFICATIONS, OR CYI‘HER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTICN THAT MAY IN ANY WAY BE RELATED THERETO.

Reproduced by
DOCUMENT SERVICE CENTEH ;
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