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ei’ the m I mgﬁm apd i%ts components
ts jreliminary resulis obirined using a
mﬁmw, Lving an sres mﬁl "en 96.4 par-
tondard Jei nmozzle for this engin Py
bed m f‘ar M@m simiating altiwm Trom
- mﬁw from 1.{:@ %a ﬁ,,‘;'o.

. Data ab‘%ﬁm \wiﬁi the 18&3.—1&& dismetar st mozzle at various
altitudes axd correct standaxd m Iml mﬁﬁm ghowed m‘é«»

shantially the same agp chinined with the largs
nuzels in Part I.

nozsle o opovation with e stas &
under idsmticsl flight conditions sh R
pozsls gave & mmell reduelion in met- -t
samption et Bedive engine speeds.
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degros of matohing of the cosponsnis and the sffecis of change In

e cheracteriskics of the vericus engine componsubts on elitifvde per-
' Ezia im‘aﬁﬁi@.%i@n is being conducisd in an aldituds test
; leboratory of the HACA.

This paper presents date showing performance of the emgine using

a jot nozele 38.41 mﬁh@a in dismeter. The syea of this mozzls is

98.4 peresnt of the stendard Jot nozzle with which the date of refer-
sace 1 wes obiained. ‘ﬁm reslts yresented were obiained et slmmlated
altitodes Prom ses level %o 50,000 feed axd rem-yressure yatios from
1.00 to 2.70. These ram-pressurs ratios correspond $o flight ¥ech
numbers bebtween zero srd 1.28, assuming 100 percent ram recovery.
The dota sre pwresendted in a menmer thei Msmeffactsofaiﬁm
tuds, ren-pressure ratle, acd jet-nozzle zlize on engins TERILS

The power plant is rated at 5000 poumis thrust at siatie, sea
level conditioms with an 1&75&:@.‘& diameltar Jot nozzle., ‘The power
plant, al%ima test chembe sl insbrumentation are described in

acceleretion of grawity, 32.2 £4/sec®
¥ engine speed, rim

P absolube tobal pressure, 1b/ft%

P absolute static pressure, 1b/Ft%

R gas constent, 53.3 £5-2b/{1b)(°F)
T

%




Letxwd

mption, Ib/ur

W gas flow, 1b/esc

Wp/F_ specific fusl cemmmption based on net Huust, Ib/hr/Ib thrast
¥ ratio of spscific heais

B ratio of embient sheolube static pressure to absoluie stelic

. pressure of HACA sterdard atwosphere ot mea leovel

2]

a‘bﬁomt@ B‘ha’hic LemDe

sen lsvel g
Subseript:
7 $ail pipe lnstruseniation siation

PROCEDUHE

The tesd procsdure and ths processing of the dsba for this
report were gimilar to the meihods deseribed im Part I except for
the addition of two sheps described below.

At the high al¥dtufes conditions, ram-pressurs rabtio varied ae

mich as 5%— percent. The effect of these variations was elimimated

by corrvecting the dats by a factor obielined from cross plots of the
perforssnse pavomsters agningt rem-pressurs ratic. {(ross plote of
this type ave presenied.

emonts presented in Part T dopsnded on thrusi

romerh a;zasi ﬁwmfm inclvded the sffect of amy emsll diserep-
anci% in the thrust mpagurenent. In the present paper the alir-
flow dats presented were calculated frum the sveraged tall-pipe-rake
readings by use of the following relation:

2L
¥ = gz (% T , (1)
6 = MM AR 7T |
in whiech the static temperature was caloulated using a recovery

fackor of 0.8 dbterminsd from calilmation teshs.
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The alr flov was then obtained
e btolel grs Tlow.

PEOSSUrs emﬁ&ﬁms plﬁ%;s tbi@ dats ave imlaﬁﬁ ‘o éﬁ*
ongtrate the variastion of corrected engine Wm&a wi@a chengs

in ram-prescure m“hioe

rrecting il dats to shenderd m@ml maﬁm a:nﬁ Wﬂ
mm c@mﬁ.iizim s &aﬂwﬁﬁﬁ in reference 2. Ths corrected jet
thrust, flgee 1, is indepandent of aliitude w\w the W im’ega
tigated with this sozzle. Sismtilerly the corvected

{fig. 2) amd the corvected alr conswmplion curves {ﬁge 5) ave inde-
penfent of altitvie over the range %ss%&

cbed conmmpybion plots (fig. 4) show mo effect of
a:mi'm&a mm a&%i%mies a%efm 30,000 Teot are resched. Howsver,
increase in oimilated a:mmw from 40,000 %o 50,000 feet
(fig. 4e) theve 1s an  in carrected Pusl consumpt:
G ey 4 wied peb-Hyust s;gsmifi@ m}
{rig. 5) belng 2 f‘m@tﬁm @ly ef’ sorrected Fusl con-
endent of altlinds to
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30,000 feet. Although thewrs i a scabier of the dals of Tigwe 5,

no definite tronds are indlosted except in figwe Se in which there

appears 0 be a mmll increanse in corrected meb-thrust specilic

fasl mvx@tien 8s sltitude Is ineressed fram 40,000 to 50,000 feet.
agreement with the ineresse in corrected fuel conmumpiion

The infiication in Part I {refersnce 1) of a possible small

norease in net-ihirust aspecific fuel consumption with increasing
altitude may have resulbed from the spread of the net thrusit specifie
Puel consumpbion date as the trend wos not consistent for the vearious
ren-preseure ratios nor for the altitudes for a perticular ram-
presgure ratic. It can be concluded that for this engine changes
in sltitude hewe 1ittle effect on eorrscted net-thrust speciflic fusl
consugphion.

The coxrected teil-pipe indlcated temperature (exhaust-gas tem-
perature) increased slightly with incresse in altitude (fig. 6).

=

Effect of TRR-Dressurs ratio. - The corrected date from fig-

i Tigure 6 hove been cross-plothted to show more
clasrly the apmy ;-'s-ii.u a:ffm of rem-pressure ratio on engine per-
Pormence. Toeass Tigeres represent the average offect (of all al¥i-~
ndes tested) of rem-pressure ratio on engine performence. The cor-
rected jobt thrust is shown (fig. 7) o incrsase repidly with rem-
presoure rabio. The corrected net-thrust (fig. 8) i1s shown fivst
to decyrease and then to lmwrease at & rapid rete with increase In
ram~pressure ratic at all engine speefs. Coxrectsd alr comsumpbion
{rig. 9) inoveases with an inecrsase in ram-pressure ratioc.

onsumption (fig. 10) is seen to rise at
increasing rats with incm&w in rem-pressurs ratio at correctad
engins spesds of 2,000 rpm and above. A%B,OOGmthem
ivdicates a dscline in correctsd fusl consumpt

in ram-presgure ratio fraw 1.0 o 1.3. The corvected nel-thrust
specific fuel comsumpbion {fig. 11) in genewsl incressed with
increasing rem~-pressure roetio to a peak valus at a rem-pressure
rabio bebwoen 1.4 exd 1.7; then deoressed uwmtil a rop-presgurs
ratio bolween 1.8 and 2.8 was reached and then begen to imeres
again with Dwriber incwssse in ram-preesure ratio.

The corrected tall-pipe indicated tempersture [fig. 12) et
Tiret dsoresses and then increases with incressing rem-pressurs mﬁ;im
e variation is greatest at the lower emgine speede.

Bffect of jet nozzle size. - Data are presenbed for the 18.75-~
and 18.4l-inch-dismeter jot nozzles at a ram-pressurs ratiec of 1.70
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aﬁ gt & ﬁm@ﬁ &zﬁz@m wi‘ %gﬁm foot. Twe dala Tor ‘é@
erracted sm-pressure ratic m&:ﬁmq %

- Jot mﬁa ia m fm ﬁ@m 33 to give s slighily greater Jeb
sxencs in met thrust is amm {ﬁgo 34).

consmption {fig. 18) iﬁ seen to Bo grester ot the
wine speeds when @m smeller jot moszle vas amﬁ ﬁm ot s 2

Mﬁ% Wific fuel comsumption m wl& squal &t englue |

shove 11,500 rpm (Pig. 1‘?}¢ At engine spesds below 11,%0 I,

mﬁw@eﬁmzz@mal&m@%«%ﬁ ifis ﬁmi consumpiion.

tioms sve selectad that mn gve wmi w&a thruste
Jo% nozzles, sey 1000 pounds, it is seen thet @;his m& %wx‘a
at 10,550 amd 10,430 rmm for the 18.75 ani 18.41-inch-dlamete: Jot
mzﬁas mmﬁ?ﬁy ‘E?’se @f the W nozzle &awm@ m

«- E?},ﬁ & Secrenne aroroniss
W& %ﬁwyiw Wa%mm {£ig. 18) immm,
1210 %o 12309 B. %ﬁs 20° rigs in tewperabure probably




e :  a‘% a8 m»-msmm‘ mﬁm m* 1.70 and. at an a}.ﬁm

conmmption was 33.1@%33 3,@% @mﬁ mu;e
mmm@mz@mgm ﬁ%m&mm@mmemﬂ%w
the amelle mm?;@ gave o mmll veduction in met-thrust specific

u ﬁ&i@; Sam 14, 1948.

(/3. Buroon, Eaﬁma*, sud ?é’ﬁa%@&, §g~ 33»,44 Timlaary Besults of Bene T

Ekz&zm 21t tude-Charbe RTIOE mm@ﬁ@m I- .&Emmﬁe
. CERBRECD ﬁﬁiﬂg SW leu’?ﬁﬁmw SR
j/’ m I No. PEELZ,
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