%23 % %6 h o2 % R Vol. 23, No. 6
1991 £11 A ACTA MECHANICA SINICA Nov., 1991

EzF ESPI B2k E R B AMRIR

mEFT EHE

(FEMZERAE &E 230026)
Brian Dobbins Shobir Kapasi

(Nottingham Polytechnic, 3E)

B AN Vintens ESPI, 4 AT HRF LB Video 2B THHAFATKE
 RENEAMRIS. NEATRSHEROEERS, RETS R 50 R R
R, Sk AR HELE, RS — B, XA T A WE R A T R HE A7

XM BARXH, ESPL, 2R KFRE

L3%

W £ RS HIR SRR, E%ﬁﬁﬁﬁ‘fi&%—/\ﬁﬁﬁ%fﬁéﬁﬁgﬂi % ik,
BREFVFRERNRASONEFHERLEY, RUERAAEE®. FEBLE
HBAREESK S, EMRSGEESNEANRARNE LT,

FER, EEETFHALETUBAMREHEANKARHIEY, £ETHR
&K OURRIT, PPNE. BETERASRTRETINME, SRESRERE, ABN.X
RASBFHHANL BRI #R—EOEE, SFRETHHAESPD)EEHEI(TV
® CCD) BMRLBFHHATHEATRELR. E—FTHATLATHURNERE,
B—lHEETHEKETFLEOMESHE, ESPI £ 1/25 PRIERRAIF—BE,
BEINBERTHEANERALE. TR, ESPl RRGERREAN RHEARHR
H—ANEBENERTE, CERASE,ANERR —HERERNFE, &Y Video £
B, BRI CCD Babls, TSR T ENEE, SAhEREBROALE. B
B ESPI A MRA, M RYOHE 1/6, BENXETHIRBERN, TURERE
REMZHILE, MEETFPHELL, ESPI f1 Video é%:}:iﬁbm#ﬁﬁﬂtﬁ B&YEE
EHpeA,

X B BT B & R R PO T R SRR R A X o B0 & 1O B
7. EREREH, ESPL M Video SRTFHHRIEWANTR, ShLBNRNE
AR, R,

2. MRAE

SETHBERNUBEBEARDNE, AXEET® ESPL 1 Video 2AT B
W E =,

AXT 1990 4F 4 7 28 HUrBIR—, 1990 4F 8 J 25 A Bl f5 K.



734 v S S (1991 ) % 13 %

% RYES N T RMER LR, HERELBR, SXRMWES5N

u == uc'® (»
u, = u,e'%o N (2
F—REECIERAEERN L,
Iy == u? ~+ u} ~+ 2u,u,c08(p — @,) (3
5B RERLIT, M0362%
2y == 11,0 AP 4)

Heh Ap RER KRB ZIA, AWK ELFS RN ERER, FoRE@XIE
FAIEERD |
L= u’+ ul + 2uu,cos(p — @, — Ap) ()

EEBREAADEOELCALERE .

LB 1; HEENLE, £ A/D ##, EETHETES, XBAE L, ©2
‘ A/D B#, BREES 1 TEHER, FEBREE, R D/A #i, EET%%J:E‘REH%
TREELKEE 24

I=1,— I, = 2|uu,lcos(p — @,) — cos(p — @, — Ap)]|

= 4|uu,sin (p — @, — l/ZAtp)sin%A(pl (6)

EERBE A, H—AEZET, EMNTORROBHRY, FUREANET.
B—AERRT, BUARNHTR, AHLEDALERERNEE, XRE ESPI &
Video £ B THERMEA, RLETHHANAXENRL, URARRERE, FHY
Ap = 2Nz B, BEBA&L NYBY, BASRK, |
SEFHERNEARER Ap WEH, HENR-BEEE, SRR (0-1y2),z §
SRS A—8, SRR OREmE, RRBRINETE, HFHEn, BEX
To, BE m R&ETENBERETE, KITHEL o(2,y), BEN T(z,y), BE
% o(5y). BOSHSEAE = HIRES L—B. PR FFTR LR S
{5 R B AR AL S B
(n(z,y) — n)L/[2 | 7
(E%, MERFE 2 1y ESPL %5, BB RREMNKk, FRO0 LY L), &
A hBORK,
#1E Gladstone-Dale H &, H
e(z,y) = oy + [n(x,9) — m1/K ' (8)
AH KR Gladstone-Dale HH, HEBSEK,FAKGEREFB, VRN _4BEFHH
AR, BEI(RRGB)R, BEHH NEBEG LB, NY

”

T = K, PLT, )
K,PL + RNAT,

A, s REAKDTE, PAHSKEN,R EBASKTH, T, AT HHBLENRE,
BEHRANMEEEESP, TFBOFHNESESEIZSWSH, EREDT:
K =0.226 X 107%(m’/kg) (¥ 1= 0.6328 X 107°m),



%68 Ai¥E: NA ESPL IRKERENERANRAR 733

p = 28.97(kg/mol),
R = 8.309 X 10*)(N + m/mol K),
P = 0.10135(MPa),
FIAX ER RS, R A HT B &REE LOERE 4.
3.3t
BWIRA AR HE, BKY 260mm, B2 40mm, 11 1, FE bEEH MIHIR.
WENFILH N, HAPRERINTRE

HESRAME, MRS AL, Ak ‘*’E\ .
e fried N =T by i
3&% E;ﬂéﬁﬁdﬂ)ﬁ&bﬁ@ﬁg, Elnge I \ Kﬁ%j;
RN o ! ‘ : )(\ \ g -

& 2 B Vintens ESPI R EE .4 Yoz ; <] _L .
THEEREBENTUEGEGHENER 260 i
REGBRE, BIE BRI |
B0, ZE BB b I — N S EL BRe

B ﬁﬁ‘&gﬁﬁmﬁba‘%%ﬁ%fﬁAﬁﬁg%’L&ﬁlﬁ%Eﬁ FR, B E B HOEA SRR
R RS B Mo B o, TR B
[ rom W atse | AR —ANKRGRES, THiE
4 N2 S5 1 B HOK RO, DU T g
= A , | ERRSAE, UREE S,
‘ Iy S Bl 3 (a) Video 2 BT BN
Caicon g . BME. RAT-ARERRER
v bl gam—nmmm. RRGREBE
&"*“T"". AR R (E 2 hRBE A
’ ) L/3 a0, REBEHA
T b MmO amasan
RIS RORE, BRI
BATHRBHG. NERESHSMEANEER A BTN, LB 1, M
BB S B R R 2.
ESPI Al Video 4 BT BRI BAAR, SEBEUT 4 5
(1) E—REY, BRI E A, HE T AL BN
(2) B AR I, NS B R T, AR SRR A H AR RA S
(3) “B5 = RIB" 0 S R AR A TR AT R 55 M BB 5
(4) BB R — B S A BB SRR R, U A, R R B L B
T FRT B 2 L BT R AR,
B3 () REATHREE ARSERNEEN L3 NTFERRESHEL, R
TIR ISR 4 B, 3 AR GAITR T ATRE B AR FM R 45 RO g4,
4. BB RRTE
B 4(a). (b) (), HBIH LR L BT B, Video £ BT W Vintens ESPI 5

h

i

j;




736 h ¥ 2 # (1991 4£) % 23 B

B3 EREE
(a) video £28F% (b) £BF®

1Bk, 2 4%, 3 RS 4 IR, S BES, 6 REFR%, 7 EHH, 8 CCD HW
Bl 9 BIFERE, 10 BWRE, 11 KEBX, 12 2BFK

4 KEREEBRIMFEREE
(3) XN L BT (b) Video 28T (c) Vintens ESPI

§IJB'J, X TRPAEERANROTHELE, ZHEETRSHRABUERERNVERD

. BRIAR, NELRHEE .
F1 MBERIER
FEECC) .. #EECC) HXRE
1 B S 36.8 36.2 1.7%
LR 2 Vintens ESPI  28.2 27.7 1.8%
$%3 Video £ EF¥ 32.8 32.1 2.2%

LR ERENHERS, XEH:

(1) HKEOEBIRZE, W BBARL, —RREETE 1/4 BR4, IRERABH.
W SR — 4 QU 40 B, R B A SR B R i,

(2) 7& ESPI M1 Video 2B TP, AFEE T RANEBNFUNES.

(3) ITHBREENELE, BROLRESTRBRIT, MiTEER AR T X MR,
RAVERBE R I—MRBRARE, BN T MR FRE, (58 MR LI,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



¥ e AE¥E: NA ESPL IRAKERENBRN HIAR 7317

(4) ERFEBRORE, EBR SN, MEE RIS RE %0 = %A\, 8Lk
ERTHHENRE, HEEXMEE, ARGEURTRAE LRERERTANER
o, AN ERERBLGFRERTRETE.

RAITWLRBIZTER, ESPL R Video 2 AT HREBEONEFHER, BIIK
REZETONREE, NALBREERE, HFEORA, HXNLBRBROES,E
F ¥ B AR I ) A AR,

£ *F X MW

[ 1] Vest, C. M. Holographic Interferometry, John Wiley and Sons, New York, 1979.

[2] He Shiping, Wu Xiaoping, The application of holographic thermometry in enéineering thermophysics. In—
ternational Conference on Experimental Mechanics, Beijing, China, 1985.

3] Singh, P, Liburdy, J. A. Effect of plate inclination on natural convection from a plate to its cylindrical
enclosure. Transaction ASME J. Hea: Transfer, 1986, 108(4). )

{ 4] Schinkel, W. M. N, Hoogendoorn, C. J. An interferometric study of the local heat transfer by natural com-
vection in inclined airfilled enclosures. Sixth International Heat Transfer Conference, Toronto, Canada, Aug.
1978, 7—I11.

INVESTIGATION OF NATURAL CONVECTION PHENOMENA
FROM A HORIZONTAL HEATED TUBE USING ESPI
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Abstract The natural convection phenomena from a horizontal heated tube is in-
vestigated using Vintens ESPI, Video holographic interferometry and holography. Three dif-
ferent optical arrangements and the principle of gas temperature measurement are described.
The experimental results obtained from the above techniques are compared with those from
“thermocouples. The comparison shows that they are consistent with each other. The sources of
error which may affect the measurement are discussed and estimated - qualitatively.
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