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Mixed convection in a slender rectangular channel

(FRk 16459 A %)

Abstract

& K Br #* (SHINOKI Masatoshi)

This paper describes the influence of through—flow on the mixed convection in a slender rectangular channel. In a

rectangular enclosure, the convection structure most often observed is rolls with axes parallel to the smaller side of the

rectangular enclosure. If a through—flow is imposed on such convection, the fluid flows keeping its structure in the region

that Ra number is large and Re number is small. In such a mixed convection, the flow pattern plays an important role in the

heat transfer process. In this study, the flow-visualization by thermo-sensitive liquid—crystal suspension method were

conducted covering wide Ra and Re ranges. Consequently, the convection pattern was classified into three patterns by

use of Ra and Re numbers.
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Fig.1 Experimental setup_
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Fig.4 Schematic upper view of the experimental setup
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Table 1 Physical property of Silicon oil KF36-100¢St

Kinematic Viscosity »[m?/s] 1.00X10™
Density 0 [kg/m®] 965
Specific heat ClkJ/kg*K] 1.55
Thermal conductivity Z[W/m-K] 0.163
Thermal expansion coefficient Z[K™] 99X 1078
Prandt! number Pr 911

NI | -El ectronic Library Service



Fukushi ma National Col |l ege of Technol ogy

Bk - A RBMICET 2 TP O BBl R

WoE— OB, BLXOBREBRELZTY. B, TAM
JvarEOBREER, BLIUKERRY 7 ZARNOREL,
TAMEZVay L T EREIREOPRIBEICRELE.

RNT, n—F—R T OBERFTEDEEILL, T
Ahe 7y ar NOFEIC—FREEEML, shEs+45
FIELUI-OZRER LRI, SHROBE F— D 1E#
KETIRMZRAIETSD (ST ERILIL, HDxti s
Z—rhb, ZEDOIFNRI—VICRDETOREOZLET
HD). LAMICETSRMERELE, 1/86LL1X1/4
eI REZ1T.

XS = RBRRCIE, TAMES Vav FRICER
e /o TAMDA) Y MR T AN v ar ORIEHD
RHEL, #2mlfih (RYy OB W EICH L TEE
) b EREBE LTk,

3. BRIT/INTA—A

BIFRIZEBOTHE, U TICRT IR ERTHEE A
Wiz, BRRHRDMERZ R T LAV —E Rays iERITR
F" X572 Hele-Shaw iU -3V AV—E& @ ALK 2.
T, BIRBEORIZEOTERRREN, MR
TR BT e BRIV A — K THY, — 7R EES
VLAY —$ Ra,, B 1700 BETHIDICRLT,
Hele-Shaw T ELIC & SV AV — % @ B 5 B i
Rays 170 BREEIZARD. VANV, T TARTHUC
L TR T IR — R EREE AV,

_ BgATHD?

Rags 12av W
Re = UnH (2)
v
3
Gr = PEATH™ 3)

V2

ZIZT, BIIEIERE, ¢ BREAMEE, AT ELT
HEREZE, D.H 3ZTNTNT A MJ ¥ a > ORBIE,
MBS, o FEIEER, v BERE, o, $EEHRA
HEEZRLTVWS, 22T, RDIBIBD/12&
WO OHRDNHBRBEONREZERICANLEERKE
o T3,

4. FIR{ERERIER

41 BRI —

FTE, AEBRBEEICBVT, EEHFEEIILRY
B AR B TORN ¥ — % Photo HITRY. ZOE
BRIZLAT DIAEFRD ¥ — L LB DT To72
HDOTHD. -

E9, REEZEN AT = LOKIDORZIZT AN L
TOTHIRREBPBRALNDZLOD, TFANEL2EEEL
THIWEIFELELTELT, BEEIIBREIZL>TiTh
TV, AT = 1L5[KID AR EZDENHE T
RE— T, TAMEVERICRE E Clib 5031080
o— L RERENT-, n— L OFENFEIL, TANENVE
RABIEICEEY, FEVEREIZR>TNWS, BEES
EIF &, AT = 2.5 [K] TREELUIZXHE/ & — &7
D, TAME LV 2EFIFIZI0ENITTHEI R — V23
BRENBNF—UEBU. ARBREBIZBOT, BRV
AV—FIIBERICB VTR TVB LD Ra, 17013

a) AT =1.0K(Rayg =148)

b) AT =1.5K(Rayyg =223)

¢) AT =2.5K(Ragg =371)
Photo 1 Natural convection patterns
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Photo 2 Effect of through—flow on the convection pattern
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Photo 4 Effect of through—flow on the convection pattern

AT = 2.5K(Rays =371) , ty, = T.1mm / min(Re = 2.4x1072)

Photo 5§ Effect of through—flow on the convection pattern

AT =2.5K(Rays =371) , u,, =9.0mm / min(Re = 3.0x1072)
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Fig.5 Temperature fluctuation
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Fig.7 Relationship between Reynolds number and period
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