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A Similarity Solution for Turbulent Structure of

Thermal Convection
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By Kohji MICHIOKU and Masanori SHIMAZAKI

Turbulent thermal convection in a horizontal fluid layer system
heated from below is analytically examined by using a turbulence
closure model.  Self similarity functional forms for mean
temperature as well as for turbulent terms are assumed to get their
solutions. Two types of scaling are proposed; one is concemed
with external parameters based on the convective layer depth; the
other is so-called internal parameter scaling which are based on
molecular processes in the conductive sub-layer. The solutions are
compared with experimental results to verify our analysis.
Keywords: thermal convection, similarity solution of turbulence,

1. @Laic
Adiabatic Solid Plate

z
HEMEIC L8 WEOBMES X7 A, HET LSS S
ERBBICERRIEOTE 2 Ron5. KAMT

ANE—RROBERY 2T A, " KE—KE" R, \.

" KRG -ME RES P SMMEBETEIE  Layer 9“\{?%“3)

f73#EE LT, conductive sub-layer TO T E Thi_ckhness Hean "\ 7
DREBHUEETHY, MoADTFREFNNBETS [ Tenperatur

3. ARCEBHRBOFHEE, RKEROMEE L (z)
THBBEEEREL, 5% 5hcBi, HEHER } 0 Folz)

Hs
FHObETORBERETFIT 37 ORI EF /?/f/ (7?4?//?71/9u)

EMBETHEEZENETS. ABETNVIZBIEAD He:Constant Temperature Fiux from below
% ks Z R U1 Hellor and Yamada @ Level Fig-1: Schematic of Thermal Turbuient Field

¥ ERA I MPFAEDHEE TEHBRREN
(TO78 MFTHEXAHEE 1 —1)
¥ FASR MERERER TEFHABMLIARTEZR

—343—



2.5" ELERETFNVEZEBRBE LTBELE L. EFNVORYMELRETT B 725HIi1CAdrian(1986) 53T »
TeBNBEORBBERD L.

2. WRETEH

Fig-1 IZR 98B —RILO Rayleigh-Benard MBHREZEX 5. BEHLHV—EORET S v 7 X H, (C
c/)BBEA SN, EHRHRINTVS. COXIURICELZAHMRBETRE, BRBEHRICL > Tilh
ANF-DERINFHRBFEELZO. BHBRBRAKFFMICELTHETHSZLEL, RUHOKHERT
Bronll: OXIEKFTIHNE-RTHMELEUTRIES. EELrS—EOBRT T v 7 XZH/EB LT
BROERBEEERLTH S, BETLRESN T(zt) 2RAOL > HAMEKIGZ) KX ->TEDT.

Tt = Tw+al(E) it T -1 fiTeoe  EEFamE M

? =z/z.  BESAORRTEE, z.  EXOKREME, 0. : BEOREE MW®SS5X -5, %) , T
HO~IWRTE THBILETT. AKOZKMEEIC VT SRAMICRD L > THCHUREREST 3.

wit; (z, )= wo, (2) Wz t)=u.b. 0,0 (2) (2, )=0.2 97 (3) 2
T w BEOARISA-¥% Th5.
3. ERAER

3.1 R¥y-yvy
EMSTBRELEBRAALTIICHD, 2RBEORY -V /%3 EFX 5. 1DEEes. (D, NTHBOTHL
SN EM(z,0.,0.) KLZEFRTHD, By - NVOEBHEICHEH LBAORBILTHS.
b9 100, WIMEN(z,00,00) KXBERTHY, BIEEOBKABR Y — L OEFEHEICHER UIBR
AL THE. E4ORr— ) vV RBEBHRICESBRA B LOFMKBERPERRRE IC ST 25 8L
W AWHEBEEMTHS. ChoDEHETable | ITRFT 5.

Table.1 : Two Types of Scaling, i.e. External and Internal Parameters
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