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COMBUSTION CHAMBER RESEARCH PROGRA' ? ] .

References: (a) Order N 433 ’ m
(b) MBS Projest 3088) An "

& = ; : ntat . On 19 October draw~
ings of an exhaust reheater were Sent to A L, Philadelphia, for
use in connection with Project TED-NAM D4597. A copy of these
drawings was included in the preceeding report.

: 13 gs A G,E, I-18 combustion chamber has been
insta the testing of fuelsz in this burner will begin early

-
in Novembder, A topraph
Figure 1, A photopraph of the installation is included as

. WW. Combustion experimerits
have been contimted using liouid Tuel injectios in the 7 burner,

Ignition and stable combustion have been possible at the maxipum
alr velocity attaineble, but combustion efficiency.is still low.

The present 7" burner consists of a 48* lsngth of 7* 1.4,
tubin§ downztrean from a 7 1/2° diffuser, this diffuser being
5 1/7% 1.4, at its small end, iIn all teste-anmular, cone-tyne
flame holders were located 67 downstream from the dirfuser outlet,
0ne {lame holder consisted of a single ring, 3 1/2® in rean diam=
eter, shaped in the form of an snnular 30° cone, 3/4" scross at
the downstream end. The other consisted of two similar rings,
1 3/4° ard § 1/4% {n meen dianeter, The Cuel was injected at the
diffuser inlet in some casms, and at the cutlet in others,
Injection in the first case was through opsn-snd atub tubds, 3,
6 and 9 being trisd. The distance which these stub tubes pro-
fected into the mir strean was also varied, Injection at the
diffuser outlet was through psrforsted coplansr rings. Both
injectors operated at Tuel pressyres from 5 ta 15 1b per sq in.

As alregdy stated, i 1t£m and st;bu'ca-mution were
possible up to the mxlmz? 2ir ‘veloéity attuinsble -{about 1.5%')‘
per gec), but the combustion afficiency was.of .the obdsr of 70%.
Best results were obtained whan the fuel was injected at the

-diffuser inlet, where the gascline is atomized by the high-’
- yelocity air stre

an flowing: acrons ‘the stub tubes, , -
xperiments will be continued using lomger-burners,

and vm.:.m ollow f;a:: holder;mﬁnod with ashegtas wicking,

upon which liquid fusl will be dropped during-the bturning.
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« Initisi combus erinents
surner with moviable flamp holder (ses Figure 3, 3lst repert
indicated that the flow distribution upsiﬂaa & considerable
affect upon the length of the tail pipe which cam be used while
mintaining smooth combustion, With poor upstream distritution
1t was very Aiffioult to initiate snooth burnimg if the tail pipe
extended more than 2' beyond the flame holder. However with smooth
upstresm flow, smooth comdustion was obtained at all tail pipe
lengthx up te 409, In general, shert burnera are easler to
start under all inlet conditions,

Longitudinal surveys of static gsure have been mede dur-
ing burning with symmetrical Inlet rﬁ':,~ inlet mizture veloclity
being varied between 110 and 190" per sec and tail pipe length
being increased from 24 to 40%. No irregularties in pressure

hive bean observed under any operating' cendition, ' CombUEtion was :
initiated and the inlet velocity was drought to any chosen value .
with the flame holder 247 from the end of the buwner, ant the .- -
longitudinal pressure distribution was observed, The flame holder
was then movad upstream in 4% steps, pressure readings beine taken
&t each position for mown values of mixtute-ratic and inle .-
velocity, "This procedure was then repeated at another inlet : ¥
valooity, The results of these measurements sre presented in . .-
Table ‘I, Figure 2 shows typical pressure distribution m;u-ves1 in
this instance corrsspending te the run of highest inlet velocity,
Curves for other velocities are similer, except for the pressure
lavel in the burnper, ) ’ A

.. From the pressure data it ‘12 possible to calculate approxi-
mte values of gverage temperature and velocity at the pressure.
stations, Figure 3 shows the average tepjperature distribution
aleng the burner, estimated in thia manner from the data of -
Table I. The average deviation of individual results from the

curve is #3% and the maxitmm is 126, ~ -~ |

From these results it appoars ‘that the 7is¢ in temperature ..
along the burner tube is practically independent of inlet velooity,
bn:ngulll change in the nﬁm of burnbr which becomes visibly red
can bs noted with changing velocTty.

The downstream end of thils lurner has beccms deformed with
use and will have to be replachd bafore tl;a_'ymer can dbe ugad .

»

oxiation. The first meeting of this .
ee, hals [eVeleNa 5% Dotober, vas attended- by
Lt, Comir, Redding of Bu Aer and Fiock of WBS, Puture npeds for

omi
eombus research were distnssed in & geheTal vay).anc. Panel .
with r:%:ll: as Chairman whd sppointed to gﬂn; in recommendations U
on nomenclature ‘and definitions appiicable in the field of cbubus

"\','

a eew J A
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tion, The assembly of preliminary material for comsideration by
the Panel has been undartaken,

At the req of representatives of Bu Aer, ¥ ot
in the preparation of s summary report on the present status
ram ietgr b;.:ritmg the gecticn on cowbustion chambers,

NATIONAL BUREAU OF STJAPRI;ARDB

Washington, D, C.
Kovember 5‘: 1945
EFF:BHD
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Table 1.
Results cf Longxtudinal Frewsurs Surwey;'in the %Y Ram Resvarcéh Burner

QRSQrtgl 1. Inlet Conditions: W, = 0.75: Wr = 0.03%; tn/iﬁeg 19.7; ¥y.m 108; My =.0.096; py; = L. 15 Bey = Loli goy = 0.0071;
Ty ~ 65.
; ebservud Static Preaeures for Tail Pipe Lengihe asx shown
Sam 2 248 g 360 uo"

062 v 3 s 1.012

1.07 1.080 1.022

1.082 )% 1.033

1.089 1.084 1.053

» 1.029

1.080

; 1.064
combustion ~ 46 1/2v,

Caleulated Conditions for Tall Pipe Lengthz mg Shown

To-460 '%a:-“" TEt/Tn

rt/600 —wmm—wuaOF
6. Zo g4 3250

: 3100
.28 2860 2250
2.99 2350 2410
ORI I
, 210
1.00 750 723
TR BB i 2 180
— - . g : 65

;tutica number 13 meanc the dietance in inches from the snd of the burner to the piessurs ap.
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: Table I, Page 2.
fesults of longltudlnal Pressure Surveye in the 4" Ram Reaearch Burner

Zaries 2. Inlet "onditions: ¥, » 1.05; ¥p = 0.055; Wa/¥p - 19.1;'V; = 145; ¥y = 0.13; Pgy = 125 Pel = 2.2§ 401 = 0,013
8 T Len = 25 %
1- = 85.
Ohoerved Rtatic Preseures Tor Tall Pipe Lengths as Shown
o alin "o 2 36¢ 5
Nae

::..:.-...,. 40 1,078
..!'ll’lli.lt. - o 1'107
G v e wai o se i Fie 1.15
1.173 1.1
T . 1.187 1,173
}6 @B Pree el PRI LANE LY gg WwmER : bl i e e 1.18? 1.173
Maximus tall pipe length for smooth cowbustion - 427,

Calpulatad Conditions Tor Tall Pipe Lengtha as Shown
gl B e S re— | — S s T T .-
'/ Po-lB0 Toy-H00 T, /T Va ¥ To-460 T, 460 T, /T
re/2ec .2 oFZt EZ un r{éaec - tt/8ec -= W e TV 1%
eresenes 3070 000 ( . 30 16 1230 3 3
107¢ 3 7 3 3 : 3308
33

1

o ol 420 g e

24 .43 1200 3260 120!

P _ 1;?.3 0 225 1060 2370 v ] uf

. 1170 3.03 &85 2hgo , 1 _ 3200
610 6 1, 625 1710 3 570 f 2800

o %10 1w 400 990 210 ' 2330

PSS 5 1.00 35 %00 £25 1720 17

- — ———— zzg 610 46 1200 1220

R — ——— ¥ 85 810 B20D

Wssnaioe — o o = o8 e s

' 3
—— z%g 610 620
145 £5 &5
station nusber is meant the dietance 1n inches frozm the end of the burner Lo the preseure tap.
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. Table I, Page 3.
Resulte ot Longitudinal Preuure Surve.{a in the 4" Ram Reeeayrch Burner

Serles 3. Inlet Conﬂ.ltiv:mq ----l' - 1, Ll. W = .080 ¥, /'f 3 1746 —mam ———Wp = 1.4k p = L0803 “a/'t = 18.Qemme
' 120 170 165

16 »15 .15

1.3 L4 ) 1.4

1.3 1.4 1.4

021 -
95 95
Opserved Static Presaurea for Tail Fire Lengtdle as ﬁhmm
28 3aw Sen OF TR RAF ngt

1,010
1.023

1,050

1,097

1,150

1.217

. 1.2%0
1.320 1.320
1. 340 1.383

i o U o . O o e S ol

2
‘r;_,~l+so Ter‘*"“ 'r:tlrn 2 T80 ; ar'*“’ 'rggl'ru
n/nc T — tt/cec
6. 3: e 1630 3hé0 5320 1600 ‘_ gﬁ?g
z 90 Io 1570
-32 1?&0 gézg %180 5Z 3
3.26 2 2510 « 35 1 o
2.27 1800 1840 @
igg g;g 1%3 ;’ua " 1‘.03
. 20
s keo Lo i 920

i
= R B %
— e - = 5
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Table I, Fage %, .
Reeults of Longitudinal Pregsgure Surveys in the 47 Ram RKeesearenh Burner
Beries 4. Inlet Conditions: «-==W, s L7157 Wy = .20H; W /Fo & 16.5 o—wm
190 % 18 7

.16
1.6
1.6
D28

+

“mmmmmmm o - o~ALE ADS memm
1.000 ;
1.050
1.120
1.200
e
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THoR I Y {xam SPPRTER N C-5-12-7 m, B151

9. $. Natiomsl JoMisont Povar Plants, Jet and Turbine (5)

Burdan of MCTION, Coobrustion Chambers (12)

Standards CROSS REMERENCES Cowbustlion - Wixture affects (23830);] MR~3,
Conbustion chymbars = Testing "

e iions) E0¢5]4 Codoussion thmory (13930)

' Thirty-fourth nonthly report of progress on the combustion chamber research
. progran

ORMGINATING AGENCY:

¥ational Bureaw of Standards, Viaehington, D, C.

ARSTRACY
Ignition and atable combustion in 7ein. dimsetér ambustion chazber wers

t possible
up to paximum air velocity of about 150 £t/mec, but condbuskisn efficiensy was only 70%,
Effent of chamber length in h-in, diemster ramjet wea

¢ investigstad. Expariments indicated
that with peor upatresm flow distribution, it was wery diffdculi to initiate smooth
brning If the tail pipe extendsd pore than 2 ft Beyond flsmé holder. Shory sombuation
chambeTs are eatier to start ander sll inlet conditions,
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