£3% FEoy MEHNFER Vol,3 Noz
19884448 Journal of Aerospaec Power Apr, 1988

S ERRS | H R EREA LTS

wEmsgn AR REE

® E
UL IUBE LS BB B B WAL IR A5 I B RAR R, HATHE 3L 88, 4

REH, XMHWRGIGHBE RN BERIEMRS, MELRARIFHSEIHE.

AT EEIRRSIILRE, Hh—frkREASINEE, AREE S5 HBHE B ERERK
M, MIZRAARIEK, AT ESHBEEREINE T BERE RS, JUERSA
BE, BEWER, ERETNERESBEEL, S hgE, AT RBX S, R
TR T —H LS ABEE A F B S5 HHENERE, A TRBXFRRHOAITE, &
TTHEXMRRR S HEE 5P, TIMERREAARKEES | 5BE T T XL,

—., RIS B ik &

RATERPT AL RS | S SR A 1 BiR, &A%t ERREL (P */P1*) 50.59,
d; 214, 4mm, @EERP,*/P* 50,17, B-F B R TFMa 61,8, d,2H11.4mm, 5
BRI, WA &S | I AN R D g semmE A, X TR S K
EEL§110mm, 133mm, 200mm, 265mm, 300mm7 fiyhE, SNE R IRTEEE F245250°HY
EE FiBan: 4228

AT R, ET R B ALEE (2 RREBLRER., SILBIEILEL (kb=
s/d) MBHEELL (zhb=1/(D -do)) REME|HBESEHHERNRENEREH 2K, RA
BESHEERBIRR A kbR E B T EBE 3 OSBRI RE R, LR BLEE -
AHEHE. TRATATEEERAkbRIZhbES51250.64710.5, # F & # B N 2 1.38%
0.5,

Hi1 EBESIHREGE B2 HIHE

éééﬁ%%ﬁﬁﬁiﬁﬁiﬂaéEﬂﬁ#é%, e B Eh IR TET R A ERE SR B ERR . K
BEMKSBIHORBEEEAETE, FRSRSRLERRE#ANEAR, EHHK

AXT19874 1 B3,



146 -E® oz h F R % 3 %

BRIAFERETNE, REKBAAXORRENR, REFUGE KERE, FHET
AR, BIFTSH S| 5B R EFT R

(‘)+1) \/1+2(m1+m2) _]'RT* _.1]
y—1 Aspa
—(m1+m2)

\/1+z(ml+m2) ;1 RT? +1

Asp,
(1)
SETEAETE RIS TE, HMVEMHR A BT FME, ST ETMRESEE LT 3 B 4
5. S PHOBHFIZE R EE AR RUEIL 1051 A ol
ST MRS SRS RS RAE R, SR T AR, BMERM
BRI IERA S M S RACEEN, X5 HEEHS T NEE LA 51 #<
M. 2, Bk E AR NG H ERIR%E Rl +0.54B, EILHE I %%
MIEESR, IR TR ERACH-1 18 b 2% A BB s S RIND -2 RO 25 75 4Rt 483
BT, FIE FIIARBAR B EFRAEDRER A A RE,
Lo= Lo-10lgTg+ 101gV - 13 (2)
Rh Lo RPTUEFESR, TeXBWEE, V HBWEER, FEERBA RN, &b
KRBWMALE TR FHRE, TEEAREREN, WA RGN,

. SRR

) 1. FRHEEENREOMIETR
1.2 (1) BIRBnBESERE L/ A, WAL
M3 AL, % 7L SR ROnBE L/ 4, R T 431

1.0
0.9 B, (HE 85| 548 rynfEL /d <120 & Bl I,
X S ’ fEL/dy =12~17, BB, L/d,>17 & LFER
oL ' T 4F, YL/d; <11k, BIFIHBEEHn K TEES]
FRER n, HH KEHE/N, —EEERK, B
B3 ISR KEESNE I Bt B EREARENREETMAE 4 BT L5 4

QA= PRSI0 g wi/a> 8 b, BEERS SIS, RIE
| REEEEHY, EEBMNARER, HRaM
B3| SRR A, ST PR RE RE FT S S B, TSR MM 1/,
%7.6, ETHSHIIHEAERIE, HTEB3HRE, UL/, HEAHRTL,
R R T A KB EERRRARE, Bina B, YL/4, = 12~17, KEAHE

}:7 RN YAY
AV

2 4 10 12 14 46 18x/dy
200 =
——

— & ——— L

(fe SWEESHIEHETLEL



® 2 M LB FRIRS ] M E RS R 147

tegys, Wbk, NERFDHTERRRE, BRRERBHE. YL/, >1TH, HEE
WINpT R ERM K LEM, »JLFARZE,

SIS SBMEFR MBI YR ETREN KL RENRE, BRMMT XM
ERERMARTRAS ME S, SNRSKOMEETFRERT R RBE, BEANT
EREHBE

(2) B¥ENILHEL, /d MBI FriEEA&ENLTBRIBS A5 HME SR 5HES 4
BMEHE 2L, ME6RT A, L/d, <118, TB>1, XL/d,=7.68f, TBXL.3E %,
BRI FL5 1 5T B8 BOd HE D B EL 3l 5 | B R D E LS B 5 | ST B R T R30% E A,

AL WA , TB

B 3
1
Ty . r7r‘=],53 —— 120 1.0

x =10.3 ==== $i
a =19.0
=27.8

0.3 iy =
Al_b.Q My=1.8 0.8
Kb=1.38 Zhb=0.5

0.2 1orp

Pt - 0.6

— o o,
-

100

— — e — —

0 5 10 15 20 Ljd

o,L4, 0.8 TEE T8 riry e TBizk1)y. LWA (disk2. 3)
MALwA (#h%& 4)8ET./d, B9(A, /A, =3.64,
E5  EMCRE IS kb=0.64, zhb=0.5, P,*/P,*=0.59)

(3) AR AEThEEBL W, ML/ 34 FTILL/ 4 93T, _E%iﬁ?xl%ﬂﬁ%ﬁ’ﬂ"ﬁi%i%
Wi, (BXTTFEILT | SBEAI B IR/ @%%iﬁ'?l%"ﬁ%"%ﬁ@ﬁ, SNEH RS
eSS, SRR A, AFESAET RN, KELENEES5H
Mgk, (EEmEEREh, T PRI R AR R E R, Fr AR RGP IR AT MR 7S
ThEsE/ N, SASIHE, BT/ KT8 LwldB
N, BESKEEDRYSSE, HERME 100
Ptk A4y A, (HEREERE x/r; (x/d;) [
mimEsh, R EN LN RERNED)
REBNREHHEDRPF S AR/ & o b
g5, M E EEOR T ANE R G5 TR A Y
B, RELAMESHOLASBERILER
B KBS, ERMEERRELRERER, &
MBI ER T ET SRE/NES, BRT
HERRBR A S, BRI B T SISBEEIIRE (A,/A,=3.64,
B, KEEEE RS S TLEISVEER 7 M AE 2 o

/s, (P,*/P,*=0.59)

! .

2! N

Jd AN
0.25 0.5 1.0 2.0 4.C 8.016.0 x//=




148 MiozE B h OB ¥ 3 &

(4) SABIHBEHEREFEMEL/4, T F—ERE FA—KEET % &5 H
WS % FLE | MM TR A 2 EAL 2K R B LG | ST B PRI A R M 6 HRET L,
ALy ABEL/d B/NFitgR, ML/d, =7.68F, aRER14dBEA,

(5) RTEMRLE TAER MET ha i, EE5IHBEERENREEEAN (F
IR E M500H2Z[4000H2) BEThFEAMARK, /NF500Hz, KF4000H2z NHE =W, #T%H
55w, BETOMFEA1000H2, /NF500Hz, KT 1000H2 M 3 7 9

2. FHBEERMBIILER

(1) it ESRE ToblL/d WZEE HE 8 /I, KAt 5 HFE M, YL/d, <
170F, %@ 5 | S rnfEL/d | g R i, ML ALSIEBE O JLE AL, L/d;>17
W, 5| HRE n iR, BEERE, mLSATIHBERnE/N, ML/d, <8, %
B ERNn R THRS HBE., EFEMN SRS HBENInER 2 A5 HBE R T2
KERERTEFEN K, BEHTESTENSBAANSIHMEERILA/A) BT F &
Ko : .
(2) WENDILBEKBILTE @9 7T, Ly/d; <18, TB>1, HKELL %49.6
i, TB241.35, AISFLANBERN &M NBELE B K%,

(3) AU ThE R ELE T ME e, M TEBESIHBE, LyabELl/d,
Whnmwoh, M TSILE]I5uE, MEREHRE,

(4) SASIEPERMBESRMEL/d, T NE 9 T, ALy hBEL/d, B/
R, HEMRZIRLUEELAERE, HL/dr=9:6h, ALy, Fl3k22dB, HFERE% Tl

N RUEANERN/NEEARREBILR—4 K o8 3 -
TARAIBR R MTIA ROHEISE TR B, sy . y
n 1.2
g}’ !
140}10
1.1 %31=3.64 Lo
1.0 Kb=0.64
0.9 ’szgb:(w 247 0.8
0.8 F{=059 \
67 g0
0 5 10 15 20 L/dy 0 5 10 5 20 L/dx
A8 BESINEESINARMEEE LS A9 BEIINWENEL (FHEREs) TB
(A;/A,=6.9,Ma; =1,8,kb=1.38, (28 1), Lwa (4% 2, 3)MALwa
zhb=10.5, P,*/P,*=0.17) (%2 4) BEL/d,
2 ¥ X R

(1) JFAM. Xife. 3koE®, “BURRERTET RN SLRAR", EaSERE |, 1985 %63 5.

€23 Raid,l]., 4The Effect of a Cylindrical Shroud on The Performance of a Stantionary Conver-
gent Nozzle *, A.R.C.R& M,No.3320,Jan, 1962,

£33 Middleton,D,, “Theoretical and Experimental Iavestigation into The Acoustic Output from
Ejector Flows”, J.Sound and Vibration,Vol.30,No.4,1973.

(41 Goethert,B.H., Borchers, [.U., “Investigation of Feasible Nozzle Configurations for Noise
Reduction in Turbofan and Turbojet Aircraft®, ADA024958.



188 Journal of Aerospace Power Vol.3

A PNEUMATIC PROBE WITH THERMISTER
Tang Diyi, Zhu Zhuguo, Xu Guomin, Xu Douchun

(N orthwestrn PolYtechnical University)

Abstract

A tiny 5-hole compound probe with NTC-thermister has been developed by the
authors for measurement of flow parameters in the compressor, All problems
encountered for the thermister to be used in measuring the flow temperature are
discussed, The techniques for enlarging the temperature range measured are also
considered, such as how to sift out the best thermister, how to apply 2 highly
precise and voltage-stabilizing supply to an wunbalanced bridge for transmitting
an accurate millivolt signal, and how to set a limit to the self-heating power
of the thermister, As a result, the temperature range is extended from 273K to
473K, The probe was tested in a single-stage compressor rig, and its function

and performance were verified favorably,

REDUCTION OF EJECTOR NOISE WITH MULTIHOLE NOZZLE
Fang Rensong and| Zhang Rongxue

(Nanjing Aeronagutics-Institute)

Abstract

In order to reduce the noise, an ejector with multihole nozzle is proposed
as the primary nozzle, and its design method is presented, For comparison of
the aerodynamic performance and the noise characteristics with those of conven-
tional one in subsonic and supersonic ejector systems, the sound power levels
and the primary and secondary mass flow rates of the ejectors were measured, and
the static thrusts of the ejectors were estimated, based on the measured mass
flow rates, The shroud length of the ejector system tested was altered in the
experiments so as to study the effect of this parameter on noise and thrust,

The exper imental results show that the multihole nozzle ejector system not only
reduces noise considerably but also gains better aerodynamic performance due to
a shorter shroud, The shorter the shroud, the more noise reduction and greater
the static thrust increment can be achieved, For subsonic ejector, the noise
reduction is about 14dB and the static thrust increment is about 309% when ratio
of shroud length is 7,6, For supersonic ejector, those are about 22dB and 357

respectively when the shroud length ratio is 9.6.



