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Jet nogzle 18.00 inches tn n ares oqual to 92.2 per-
em esf ma area of the standard j@t mzzls for this engine, ‘fh@

tué@g fm 20,000 to 60,000 feet and ram-preasgure L rom
Taese ram- pressure ratios corrsspond to flight Mach numbers
bween 0,374 and 1,466, '

ined with the 18.00-inch-diameter Jet mxxla ani cop-
standerd sea-level mn&itim atantially the
Mth altitude as the data mmﬂiy cbtained mth an
18, ?s-»m@mam@mr nozzle and with an 18.4l1-inch~diameter nozgle.

thrust, alr consumption, and fuel consump - © -
tandard sea-level conditions, immad rapidly with inmsm

and 10,800 Tmm, net thrust Pirst decreased
mﬂam mﬁ@ m then immm wi‘hh fmhm' :s;w




engine emmum wﬁ.ﬁa the 18;41- and mm the
noh-G1 | zle to operation with the gmm 18,75~1nch-
amm ,3% muw under similar fligiat conditions showed that use
of a smaller nozzle gaw an appreciable reduction in net ﬁhmm
D8 k DESGH below 11 gsgg s, %@ 3@%
-&hm%, net thrust, fuel comoumption, and tall-pips temperature were
highest with the wmlla% ﬁws},@ Mx‘ emmpﬁm wag Mfa&t@ﬁ
by mml@ gize at engine speeds
sorease in nozzle ﬂiw a's the higher engine

mﬁ mw <*¢ : ; » e i BaL

DEPCan : i3 07 ’ m m&zm. %m ‘

3@t mul@ and with an 18,41l-inch~diameter ‘%@t mﬁzla
wm mregented in references 1 and z ’ mmom'mw* The mulm

%@ ﬁﬁ,f}@@ fest anﬁ m«-maws mﬁw from },»1 to 3.5, Thess m-»
- correspond to flight M numbers between 0.374 and
6 suming 1%@&%&% yam recovery. The data ars so pre~
sma%& as to show the aﬁ'wm a;f a}.‘utuﬂm ram-pressure ratio, and

Jet-nozzle size on engl rioxrms .

e thrust at static sea-
T3¢ %@




P absolute total pressure, pounds per square foot
absolute static pressure, pounds per squars foob

T indicated temperature, oR

W air conswsption, pounds per second

Wp fuel consumption, pounds per hour

Hfj?n gpecific fuel consumption bag@ﬁ on net %Wt, pounds 33@1“ ‘
hour per pound tmt A

& ratio of awbient absolute static pressure to absolute
static pressure of HACA stenderd atmosphere at sea level

8 ratio of mpmsmim@t absolute 'setal tmmtm m
abasolute atatic ‘l* BRere ; stancamn
at sea level '

& BXDOTLE m‘n pm&&m ans : A
this report were similar to the mtho&a éascriw in reference 1.
axcept for the air-consumptic surements, which were obtained by
the method described in reference 2,

the mrmmm of wmemﬂ mgim perf ormeng
changs m m«masuw ratio. A typical set of xmmmcm aiti~
sented te ﬁmmmta the change in engine
chang Them




- &

Effects of altitude, -
rected net thrust (f1g. 3} , corre
mmam fu@l cons “sssas;a: {ﬁg, 4) R

reference 2 It sho
EW%@& t@ ptansard .. ﬁﬁ@m&y M

: small mlm) m ca an ,, ;‘» s

pregsure ' %ﬁ corrected data of figures 1
to 6 ham ‘é@@ Wywtwﬂ in figures 7 to 12 to show more @mmy
in m~§mm ratic on engine performance
average effect at all altitudes inv
%@ mmcﬁaﬁ jet thrust {fig. 7) increases rapidly with
%@ t@a m‘t thrust (ﬁ.gq 8) ﬁemm

: otween ‘fi-‘**"f m 10 i' corrected
increases at a myia rate with
A DETTe W wm Bpeeds

Corrected air
3¢ in rem-pressure ratio.

bﬁt ria m%w.ly thmwhﬁut @ im

£ig. 9) incresses with incres

nswnyt ion

e corrected fuel mmtm (fig. 10) is seen to rise at an
increasing mm mm increase in ram-pressure ratic. The cﬁrmmﬁ
mﬁ.ﬁa fwl cmm&mn £ig. 11) in general increas

rature (fig. 12)
‘.ﬁm effect is

The m@w mxaﬂ“m}}@ indicated Lemne
th increase :m m»preaam mﬁm




of 1.70 and & simulated altitude of 30,000 feet. A decrsase in Jot-
nozrle size is seen from figmm@ 13 o gi'm an increase in Jet thrusi.
A similar increasse in net thrust is apperent (fig. 14).

Figure 15 indicates that air consumption decrsases for sngine
speads above S000 rpm wlth a @mmm in nozzle gize, In general,
mﬁ fuel consumption (fig. 18) increases when Joi-nozzle size
decreases. Thse nst thrust specific fu&l comxmpﬁw for the thres
nozzle pizes was nsarly @q_ual‘i at an eng ) |
{fig. 17). Al engine speeds b@lw 11, 5&@ rpm, a decrease in Jjet-
mzﬂa silze gave lmz* n@% rust Wiﬁc fuel consumption. At
axg veeds above 11,500 rpm, & decrease In nozzle size gave a
sﬁ@t increase in mﬁ thmt specific fuel consumption. The tall-
pipﬁ indicated temperature (fig. 18) was conéiiderably increased
when the nozzle sims was decreased.

li’;’f, from figure 14, engine speeds at approximately crulse com-
ditions are ml@cm@ m’s will giw aqual net thrust for the 3%
m&xl&ﬁ, for insta ~
at which this tmt QecCUrs are 19,550 10,410, am& 1.%16@ rpm fm*
the 18.75-, 18.41~, and 18
Het thrust apecifm fuel consumpiion was 1.56, 1,45, and 1.46 for
the 18.75~, 18.41-, and 18,.00-inch-dlsmeter mzslm, mapectiwl&ya
The net thrust spwiﬁa fuel mmtiea i@ approximately 7 perven
legs with the 18.41-inch nozzle and & percent less mm the
- 18.00-1inch nozzle than with ‘ism 13 75-»1%}1 nozgle, This ammpl@
indicates that a nozzle size between 18.75 and 18,00 inches
dismeter would give & minimum mt thm% specific fuel @mmﬁm
for the conditions stated. Pail-pipe temperature (fig. 18)
mmm, however, from 12100 $o 1230° and to 1225° R for the
shanges in nozzle size from 18.75 %o 18.41 and do 18.00 inches in

diameter, respectively. These rises in temperature of 20° and 150
f‘w the }.8 41- m 18,.00=4inch mzzz.@ﬂ, m&msﬁmw, would probably
Lewpe ange. A mxsm smaller than

a%; @E.timﬁ@ mmﬁitim it %uld., th@mfm, be mwamry ”
an efficient wriable-ares nozzle or other means of Reﬁpi% tempert-
atures within mamm‘bm limits during take-off operation.

%imhwmmtw ,je’h nozzles, respectively.




, fusl consu
tigated. Tall-pipe indl

ihrust specific m}, M\-*zs:-w;‘, in
BT ERaR m mhmﬁﬁm m%m. tk .‘_“‘:Qﬂ*tf'j.
« were affected m aﬁ m lover




11 D.: Performean Parameters
41 m ﬁ@# llﬁﬁg 19%
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