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Flow Quality of the NAL 1.27m Mach 10 Re-machined Nozzle
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Fig. 3 Flow quality in nozzle by CFD analysis
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Fig. 4 Mach number variations with X (at Re/m = 3.6million)

Re/m = 2.5 millign

INTERVAL 0.01
L 3

NOZZLE WALL

BOUNDARY LAYER

X=50cem Y=% 45cm Z=%k 35cm

Fig.5 Test section cross—sectional
Mach number contour

Thic dociiment i nrovided hv TAXA



118

Distance from Center Line (mm)

Distance from Center Line (mm)

gbobooooboobgD4so

Re/m=3.6 million

Z Mach No.
300 oo -- 9381
979 -- 980
200 9.78 -- 9.79
B -- 9.8
100 Bl oic -- 9.77
By is -- 976
By -- 975
0 Bl - 974
-100 INTERVAL 0.01
-200
-300

0 100 200 300 400 500 600 700
Distance from Nozzle Exit (mm)

Fig.6(a) Test section center level cross section Mach niumger contour

Re/m=3.6 million

b | Mach No.
300 Blso -- 9381
By - 980
200 9.78 -- 9.79
By -- 978
100 Bl s -- 977
s -- 9.76
Bl - 975
0 B - 974
~100 INTERVAL 0.01

-200

=300

100 200 300 400 500 600 700
Distance from Nozzle Exit (mm)

Fig.6(b) Test section center level cross section Mach numger contour

Thic dociiment ic nrovided hv TAXA



119

ge20b0de3bobooboonooOon

P0=6.0MPa X=0-750 mm

(b)

§0MPa X =500 mm

(a) po

I
— 2
=] ]
8 2
g 2
-
Zoub
o
S ey,
+ 5h o
5 or =
€ 1 o
<]
g ®
S S
T o
S
O
S =
¥ o
-
L
H 1 " i ] . o
) o <
(2] o~ — e
c
— .0
— =}
3 3
= 2
S .3
= &k
o 20 o
+ Qo «Q
— .nlvh =
& ]
=
S 2
g o
x
— \¥s]
a &
5 o
-
b
fe
i i toa " A
(=] S (=] o (=] Lo ] o

(25)UOHRLISI(] WO JSAL P JO JUIDIS ]

Mach number

fach Number Variation in

U]

3.6 ml

m:

st Section al Re;

he Te

L

h

[1

Fig.7 Overa

Re/m = 1.6 million

|

OR ¢-90"

1.,

|

& J20 ]
B eapitens .1. tee atte .yt u¢ V388000,
% { . ety "
. < Fée Yogetiee ‘e
o...ﬁf.oo.: Pt “ ete Seet .ooc;t 3,
ey .. o 7 TP WO T AR I S N g S &
oo.-o o 0 % Seget oo . .,
%, oe” ot e -onho-c | e e,
. {
| hoq
S ebesttertety .
? |
. PRt .
TR g gt iy

.uu.. .....r.

.
.
&.n: oo 1 e et 0" oo.r ~o.:.o .,

A
+ oo 0"
e

4 -_n. "
A oe mu..::uuu»..u” Yo’ | .83-»’8 }*-«uu-o\:-o.ffu.

.M,“o ...oo.m obe.

aet |0 .n.
o*® .

. ...
vepe o

Y .no
-. Y LR TN
legeet | Vg H
la Ao e
poe? | ayee” -.-o. -
1 4 R
ot ae et ..:-
.
o e
o o . |
i *.-.. Sossen’’t” ...2.
»o- i e 5 .nb\
-a»!»-.o.oooool}o. o
el | Sered oot ed®,, S
o ot I L A e
20000 han s SWo VOV 2L
0

el *
u ....o s

.”A.

-—‘Qumuu

b ..

R

0.1s

Wiy (w) sur] Je3ue0 woy eouURIsi(g yo  Jemo

Fig. 8(a) Pitot pressure retio profiles for the remachined Mach 10 nozzle
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