F2k Fo2y ' =M hER Vol.2 No.2
1987444 Journal of Aerospace Power April 1987

ERNRE RS ERS
wrsEn KAE BLE WEH

B =

PR NI iRl iR 35 2 B T DI B HUgsE A, RIERIE T, AXINERARITRER,
ERTTHNHREERSZHER, RPMEROEAZRNBERSFCRE TSR, AR
FABE A4 05 1SR B KBS P R S s B RBLRE 43, FRAE AR R b3 B DR A T 0 e B
o HRERTAAKTE R e RA:

RMIEEER. HE SEREERNERSTEOLERY, ENEERFTEN.

pll

—, B

REEENRSGNORESERE, ELEIREWVIRITD, URGHENE kK
BOOEMAHRIORSERNEERFRZEENE100, FBRHFTAEZRFARTTRE, Kk
TEBENIR G N MERER S R#EERE SR04 E105E 0114 XFMERRG 5 ROER
MABEFERARITOR, XEREERETE NN AERE T 3T EEROEN.

ANXAERESERERB TREEREHERN RGN OEEMRES G, MitEHRE
B ERER, HEEEA Wom =0.05~11 (Wom i 3K 18 #7 3 %0, AS/R=3 ~400
(ASE#HBE LA N2RIE, REHEERL), Pr=1~10(Pr BT, X THITHE, £
MIES | Hockkc14), BB ERE Y Wom =1.34~3.84, AS/R=78~538,Pr=2.74~6.2,
X TR HAEERAEROTR, IS8 XE12), ZBRROBRIERERK LG a0
MRESE, ARNREEBENERSIERraRENS &RGEEE A, HER
BRATVom « P OafiiRGHERIFEHRIENR,

=, EESMANITR

RAIEFRFEREERERRRG NN R GRS 4.

ow 1 op 2w 1 ow
T ax+”<ar2 M ar>
RS RBRGIIE IR

AXTF19864F 8 AU T,




154 Moz B 1 ¥ R B/ o2 %

_i)_ %:_zkcosuor) (2)
HbkEEH oRAME(0=2xf, 0F), HEHE(LPIRELR.
r=R, w=0 Fir=0, iaw;—=0 (3)
A] DA H 3% 35 7 1A OO BE A 29 53,
_ ik e[ _ Jo UV —iw/y)
w(t,r) = < [1 Jo(RV—ia)/v)] C4)

BE T o] KB NEREAL, Lv=0Rr=00WiREw B HHE, WERESM TR &
TRA:

W eler Jo (RV/ —iw/v) —Jo(rV —1w/v)

_W_o——_ ’ [ ° Io(R'\/—iw/v;—l ] €5)

ERFERE, HAAMEE w/woli kN BR T HEERZR, BHAE] L RRKQEIR
HREY, B ERERGHNNBE LHERBASHXRE v H2M, (H2XHEmEiEg
NEZREWMIERAARKI R, ke X —MEXEERNBE S HM, Rl

r/R=1 w r r
M:fr/R=0 W0.2<R>d<R> €6)
WAMESNAAEXNE, E— MREGEPARITERAIMBEM nax AIRNMIBMn i BEMHE
AM, 1l

AM:Mmax ‘Mmin 7
ZAMERZRE W RN ZE T 2RBASSRGMFEINRR, HEN:
AM = A2 e (8)
Wo

MERBCSHPAEAL, w/iwe B ot RY o/v UK o/REIEB, REF 5 W=w/wg,
Vom =RV w/v Fn=x/R, Nl

W=F(wty 5y Wom) 9)
MAMBEMERERRSHRNI7T)H)REH, BEREFETWVom, Rl
AM=F(W;,,) 10
NE .
ASf
v =F(Wom ) an

RIEW A RIETT (9 BB X TR R K.

W:F(@T)Uswom ) 12>

=, BES N E
REEHENENE,
aT aT _. ( 2T 92T 1 aT)

ot v ox

(133

ox2 + or? + r or




® 2 W BARKNIRG SRS 155

BFRFHA:

x=0, T=Ty r=L, T=T,
H L ARERES TH*DTcﬁ%ﬂﬁﬂ“.”ﬁ%#‘ﬁ%ﬁ*ﬂ@ﬁ%ﬁqjmﬁ‘ﬁwﬁg HESLW
EHEREBR®EX, E*P‘E%mﬁﬁ?i‘]@ﬁ%Asxjﬁﬂ:L/% XA RIER A AR PRRER

BERGREBEREBR, i REANKEABRORSREA, ERSIRY, HEHR
S A8 T AL RO TR BE P SR PR 5 B

HE R BERAKAE R
oR2  a(n0) o (wR _92(n0) 2 20
s awr) aX( a ”9)"“«' ) R (” 677> as
HfX =x/Ry 0=(T=To)/(Ty-To), aRFHKNPRAL. BRAHN:
o B0 20 _
n=0, an =05 n=1, an 0 ‘ (16)

X = 0, 8= 1; X:L/R9 0_: 0 ‘
BRI FBAREAO)FLE L, TEKEEIRREFFREE,

2
G:F(a)r, 7y X, wR wR L ) an

HrpwR/ajbdeE ], ZEFw/CAS « 1) 5(AS-{-R/a)WTEIR, sTZETHor, n AW, m
HE (WHFEA2), BRRHFEADIKREY: -

_ oR?2 AS.f-R L
G—F(COT’ ns X’ o ) Wom9 2 » R ) (18)
L3 RENIRAE H v R
g=F (o715 s X’ Pr’ WOm’ *ARi, L/R) (19
RIRRBTE R,
RIEFRAS BRI EB S RN
apfp =aghp +ayly +ayly+aghg +a508 (20)

FPRAOALEWE 1 FiR. EERGARASENE, EERHRRAESERNESH, &
B EPOEIT AN PN —BNOREE, 8 BEAK. iR AH¥RES KR,
ITRIIER AR 4 K. RSN RIS

—_nr _ WP'R'77}’_]] N
g AX2 +ﬂ0’ 2. AX (21.2) n
R Wiw! P -lle A;’E
__np WpeRenp ' 1 ;
W AXE +[[°’ a. AX H (215 e | : r
S
an_ _ NMnt7p : tAX \J
N 2:8na Ay (1.9 S\L
ac—_ Ns*+me (21.4) M1 B AR RE

ST 2 8ng-Anp



156 Moo= 3 b #® ¥ 2 %

33=-—K%T—-)~ . | (21.e)
ap,=ap+ay +ay+ag+ap 21.5)
BT B IR (AR R, B TR B R S AR ARG, kR IB R B )

BUEREN GG, WHETMESAE, SRBRENRERPELY L, BHEES ~10

ARG (Wom BEBFROAFHGRE) w[EREIRIERESFERCNF.1%).

W, % # it "

R 0 B IR BE A5, LSRR MM N — s b 78— MRS BRI
MrfERE, BRERARRERMARPERK. S8 LRKNFERAKLE, TRE R
B IR % 5 SR AL G RN BUR . TR . '

wr=gx n=1
e - wol. f W.g-dn2-d(mr) (22)

2]{-3 wr=( n=90

REEBHEC), (11)@(19)Ef§tﬂae/aﬂg®ﬁ%ﬁ%
adq :F<Pr9 Womsﬁ’ _.L_)
a

R R @23
h. B &%
1
T
0 . Y=g
=1
=1/4
¥ 8 0.3
0| /"‘
_ AM -
=/1/2 /
] 0.2 e
_ —t— Wom .
=3/4 .
= 0 2 4 6 8 10
=1 A3 i AMEEWomiy 21k
r=5/4
m
= =3/2
n 0.6
=7/4
7/ 0.5
1HFH AS/R =100
, =2 0.4[ Pr=4. 3, Wom= 5 ar.
; 0 i/2 1 32 2

Mz #HEHFEH(Wom=75) A4 BEEPEL



® o2 W B Bk IR TR 157

21/(‘%)2
3

2.

1 S |
0 L/2R X L/R.
E5 REPNEEGHESSA

B2@HT Wom = 5 R—MRG M 1
OB EE A (LB O . M R AT LU Y, SRS Ak O
T BE 5> A AT — R PN R TR B SRR e s B A
FHBHXA. ARIWom FHENABAME
RoEEE 3 ko YUWom AT 28 AMJLF
R, HEX0.159; HWom KT 8
Bt AMESZECBIR/DN, XS ZRHEW.S

-— —ﬁﬁ“ 12}
* Ckmsm 00

01 1 L

(AS-f) RRiEtb, ZEWVom £ 2~ 8 BUTEEN, .5 1.0 10 wom
AMBEW 0, BUZSHEER \
SURKOIR B R T A Rl 5, 8 4 me fe /(R ) mPenWominmi

REE R BE (X = L/2R) EREn &L
R RGN I AL R, & BSMEDE BN EL, BfkARrE, 85 XETH
AL BEOHYE RV IE DL, B S R R S KE L, BEBMSELR N, MW
Bzt SA AN IRER MR UES, BRMZESNE, AHBN THIRE 0 @
FFAERH B A 1k

HEMRNWEREZY, TEL/RMFHIBEAMEFNLEN, XI5HRPRARK E K
B, BETREASE/NFER (BIIASARTL/OFK, b, HEERBEY, REAS
MNER FRAIEZME VT ELLX R, Wla./alEthkT(AS/R)?, WA T B (2 F
BK:

a_ae/ (‘ARE)Z:F( Py Wom) @4

M 6 R AEPrF, o /(50) BEVon BA0E foith, MEHETLIBL, X P A

i 2 /(A) k. EIRV o B EsapRER, - /() RRERT

a

Wiom s 1685 Wom B HEMARGE K, 22 /(52 ) KK ERT Vom . Wom T

a



158 ’ Bt %= B MR ® 2 %

R, BHAREOAT AR R B AR, X RS (TR R 38 B 43 4 R BE 43 76 AR L 45

B,
B 6 b BARE MU AHNERRER, REHERRY R TEREREESHIRE
E¥ERTEAARENRE, BXTP.= 1K, WEFEEE: ¥T P =43P =10

3.
a

W FERE AR, B (50 ) tomi ok, B S SRR 10

iR, B8 HERNERSLRERF BT

A BT

/M =R

Xt R R % IR A G R EAT T BB, THE AR T A ER.

S \2
aae /(%) :F(Pr’ Wom)

ae AS \2 | .
PR, B P komk, o /(50 ) ik, RV om BAKT,

a

ae
a

¢
a

S kb LEW T Wom 2,

/(%)2*{*tﬂ‘?tﬂzwom; R WVom %4 T =

B % X #&

{13 Richardson,E.G.,Tayler,E.;Phys.Soc.London 42,pp.1—15,1923.

¢23 Sir'G.Taylor,Proc.R.Soc.London,Ser. A 219,1953.

{33 Sir G.Taylor,Proc.R.Soc.London,SerA 223,1954.

(4) Watsen,E.J,,J.F.M.Vo0!.133,p.233,1983.

(6) Joshi,C.H.,J.F.M.Vol.133,p.245,1983.

{6) Chatwin,P.G.,J.F.M.Vol.71,p.513,1975.

{7) Jaeger,M.J«;Physics of Fluids,Vol.26(6),p.1380,1983.

(8) Bohn,D.I.Miyasaka,K.,Marchak,B.E,,Thompaon,W.K.,Froese A.B.and Bryan, A.C., J. Appl.
Physiol.,48(1980). .

{9) Butler,W.J.,Bohn,D.J.,Bryan,A.C.and Froese,A.B.,Anesth.Analg.Cleveland,59(1980).

10) Kamm,R.D.,Collins,J.M.,Joshi,C.H.,Greiner,M.and Shapiro,A.H., Proc.35th Ann.Conf.Eng.
in Medicine and Biology,Sept.1982.

(11} Kurzweg,U.H.,Phys.of Fluids,Vol.27(5),p.1046,1984.

£12) Kurzweg,U.H.,Zhao Lingde,Phys.of Fluids,Vol.27(11),p.2624,1984.

€13) Kurzweg,U.H.,Zhao Lingde,J.of Qin Hua University ,China,Vol.25(1),1985.

(14) BREE FEE.£0E.E5 ‘BRBHERRGERNERAER  PEHIEAYRE LS T FELS,1985510 A,

£15) Schlichting,H.,“Boundary Layer Theory.”,1970.

(GERE B



¥

No.2 : Abstracts 189

ment with those of the experiments, It is shown that this technique meets the

requirements for quantitative estimation,

ANALYSIS OF HEAT TRANSFER OF FLUIDS
OSCILLATING WITHIN PIPES

Zhu Gujun, Zhao Lingde, Cao Yuzhang
(Beijing Institule of Aeronautics and Astronautics)
Abstract
Heat transfer can be enhanced when fluid oscillates axially within pipes, A
numerical analysis is given using the finite difference method, The relationship

derived from differential equations and unambiguous conditions is written in the

a
e =f (wom,
a
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form of

where a, —the effective thermal diffusivity,a —the thermal-diffusivity, AS — the
tidal displacement of oscillation,R —the radius and L —the length of) the/ pipe,
The results obtained show that a_ /a is independent of L/R as L»AS| and” propor-
tional to the square of AS/R,and its value increases with an increase in Wom or

Pr, The numerical solution is in good agreement with the ‘data of experiments,

TECHNICAL NOTES

EXPERINENTAL INVESTIGATION-ON FLOW PERFORMANCE OF

TANDEM BLADE CASCADES WITH DOUBLE CIRCULAR ARC PROFILES

Zhuang Biaonan, Wu Guochuan, Guo Bingheng
(Nanjing Aeronautical Institute)
Abstract
Wind tunnel experiments have been made with 24 types of tandem blade cas-
cades with different geometrical parameters, Under the conditions that the inlet
Mach number is (.3 and the Reynolds number is 2,7 x 10%,the main flow charac-
teristics of tandem cascades have been obtained, and the operation ranges of

main geometrical parameters under optimum conditions have been found,

SUPERSONIC AND TRANSONIC AERODYNAMIC CHARACTERISTICS
OF SB301 TWO-DIMENSIONAL CASCADE WIND TUNNEL

Jiang Zhengli and Ma Jinxian
(Gas Turbine Establishment)
Abstract

SB3(01 wind tunnel was designed to test two-dimensional cascades of compres-



