s el atitas )3 (5)9LiD
caigo YO

lhdlgo

FAV/Y + /YY callie il 3
VWAV YIYY clio )5 iy

Cond O 30620 530 Gy 5521 31 (5 yboT Julnd
L3S 5 9390 L 4

F5)] o Sl 3y50 Do > 0dliiw] 3y50 1555 (g lol flo pSls Gud ) ) ¢ o cpamne
s g7 s fole Sl 115755 Eabpn o 1 M) ] 45,5 0 Lid SasiSEls sy WSl i 52551
P2 Ml oo (Fllas 5 cElo slodija 5 il Bl ()l lod 5 JLis o fole olg ol 2
GITAY 33 &5 a0, o Gliti Lo sy 308 28y dido drwgr Jb 13 lad milio ol Stngly 55 T 53¥h Wlions
R 7VE 3 irizman sl 020 (655 po oty 555 Erpoaly ol ol oy ol 5 5 Joo
b cbilis sl o3 o2lizl ole: Sl slyiesy o % I Sliser
dogi b g8, o o3lizw] O gyl b ()5S pyitaas 1 UIE 55550 (sloygiSal S o)t i3] e boles oy
S Slin] sl o) 5SS gl ooliin] 350 u/’cfo)} CH dang0 pilio 4 . VAVAIFFIA
s5ise bawsi 0l 4yi I] clajlS oy Fui ol 178 BVA b9 10 155/ Mohsenhataminasab@yahoo.com
sloysise Cuni Sl el po sl adslS VX L o/)) Cunly 8L 40
et JB Aso 5350 5 )b Sl j cuiyh 4 plo CEgu g o CEg
ol 05 03zl O b Ay xeio
adl s sl ol o e 155 s i) s e 254 (slaogly
The Statistical Analysisof Gas Ejectorsin
High Altitude Test Facilitiesfor Space
Motors

In the present research about 50 high altitude test facilities (HATFS) in

the world and eectors of them have been analyzed. Practical

information such as type of the gector, operating fluid, procedure of

fluid generation, operating pressure and temperature, Thermal

protection and costs of construction and operation can be useful in . -

developing space industries. The present study shows that in 87% of the M. Hataminasab™, M. Sc., School

50 HATFsS, central ejectors andin 76% of them water steam have been of ~ Mechanicd  Engineering,
used. Water spray cooling is often used to provide thermal protection College of Engineering, University
for ejectors. Based on the available references, the water mass flow of Teran

rate for cooling system is in the range of 1.8 to 3.9 times of the mass N.  Fouladi®, PhD, ~ Space
flow rate of exhaust gases of the engines with thrust in the range of ;rra‘f'qoonat'O”R R%aacga'jnﬁ't”te'
0.11 to 204 kN.To produce water steam, the HATFs for solid and liquid ranian Space Research Center
fuel engines frequently employ the steam accumulators and steam ]

generators, respectively. *Corresponding  Author, Postal

Code: 1417614418, Tehran, IRAN
Keywords: High Altitude Test Facility, Supersonic Diffuser—Ejector, Thermal M ohsenhataminasab@yahoo.com
Protection, Primary Fluid.




ol 0 Somie slaciend 3939 pae g (Solw oy
Mo (slacny & o baygiSal [A] 8515 s slod)lS
5 Sl il dupe VL plaebl el gl
ssbaied 48,5 g0 oy Ve ] M (6505 (5SS
S9! (o)l byl d jlodid clpiaaw yipe Al
4l a8l Gl (S plul a8 5 alad slaojy
onb ylid ) lon bulpd (giluand (st & i
Lol jlodid Cond slagSin 39 o0 (wla] )yl ol 1,
S5l IS ol a5le ilises (laypdS 5 Sevse elis))
Sl ol Sl & Gy hol Ban Ll ol 5> 353
il ) E9d9e &
Jodend Cad g8 peSel CusBge o -
‘LTCLOJ)‘
g8l > ool )50 Jlw £95 s —
o9l i il -
Jlw & obaygiSal 13 O By W piee s —
g ol 550 gl Jole
d0g b )5Sl it b basye gladiia Sl gapgly -
e yd 3 g2l g wlie &

35 532501 3 £930 (e

Sygige cus gl ()] jlednd cus goSw ik
Jlor el s g p5S2) = jnks> s Juli L2
5 ol o)l lae )L yiall (g et ol Hlai 3590
5 bl b sboml Jold g)lilecus drwg ol
Glibl o lid dieS s loj 0 Glgn &S Cwl Jless
odd ol 990 gy Wb ecnlply 2,8 (ilwand 1) 9550 J5U
~2jgued e 3l 1) sy B3l plons B 398 jaseie bl
D)5 HgSel
boconlaygiSal 4 bype (lopmdd 990 (ol
Sl )yl &uwd dw & baysiSal adgl (b Cspw & 25
Sl ] Bad oo prudls SgoBgdle 9 (Jgo «goyple
S99 4 )9Sl il ©goEhle Oygo 4 Ayl (b &
@ S5 Sl g WS IS |y gl ol 3
L byl s (ol timmnds [5] 3980 Sl o Loyl
el (G58l> 5 (635 po Llwd 93 & g Gl HeSol Cusbso
b olel 3 adsl bz s y0 B2)5 sl )3 900
Mg b 5l esal cal sl G5 4l pba s
los o) i )b gleolw Jdle g 00e coly

63V 8 AICions g G s0dls o

dodbo

a5 51 cgigm ol YU Clelis] gl  (logige
b dgugy bl 5 ,Slae U 3945 o 03kl YU blus! s b
I ol o) gdaw ) Baygige (nl s Cjge
G5 byl Cde pem 4 g Db il sl iU
&S cwl Jdd opl 4 g sl pl Kl Heise 3)Sles
Coenl D o) lacws oW kld (il
Siloaed lp bl o piete (o)) e HLiS
W Laylys b sy oo Slaie e diseS 4 ml 5 ol
) ot (555 1] 355 (slodnd ool
Ll o oS a5 Conl Ggogodle Hiomnd o sl
G (S8 3 s Sl By 3 e (sjlodmnd Yo
YU 35 550 4 ygise dlaisee jLid 45 olis)] loans
) ey Uy oo ishle yamisd Casl e il
29> Sl &Sl g wil audli |y Hgige I (295
ol 35 )9Sal = )jesd e Syl il 4 y5ige
ol 1y cud g8 S Suilasds 1 sliged VIS5 g
Wyoggle yjeid Mo Aaie Jold gSuw oyl w3 0
o) ladsd s slagK pogdle ool

S Josu 5 gaan digpd Glapiuge e (6,503 sl )l
OiSe gl bygsel Jl alesdsn 5 2besd @l p [Y]

o
s

fe—n

(<=5 =—]
=295 ka8 &l (= g

iau Gl i
J9ige Jigins eoesis ouglt Sl

b > ke o

gl
0] o 83 JuSts i g () et Cond (g5 Sl =Y JSWS

53l sl pstios o5 Cul (slaliy 58]

39059530 J) 2o GiS Rl ol 4l YU s
Jlew Guyy Jl odlail b pytiae JUil cpl ande (Lol
2 bl b g o3 Sl a5 gl Jlw 4 YU sy &
3, Slos S0 )ledy [V &£ aidl o 3]l <S> s
So 8 Gl glalowg 9 WS (o0 Joo ey Sl Sl
H et & 25 Vb g gl Jlda |y gl by
o ygiSial [A] 028 o canWl Jlid S oo sj Ll

1. Primary Flow
2. Secondary Flow
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4. Post-Combustion
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3. Pumping Chemical Lasers
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6. Film Cooling
7. Glenn Research Center
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9. Accumulator
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8. Edwards Air Force
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