Vol. 4 1965
No. 13 March

= B W oz
News of HTS]J
o e

R A TR T
- Heat Transfer Society of Japan



OB

REREFBA(7AV ZFIR)

§ 1 KEEFFTREE covvrnmeeneen B 2

§1 £1  EOEBIEEIZEASICREL T ~ME g

§ 20 BEBEREL e oenneeeeenes BEETBEACER e neenooeneene e

§ 3 REKFEIEE oo AR
§ A PHEEEMRARLE e KB
§ 5. FE KL  eeeeeeeesinennes Il
§ 6 FREHKZE o FHJ[]
§ 7 MEBRTERE oo BB

=3 -2

1 #Esv - TER

& &
1 ZE&BERk

BEED  weneneenenne sreeenens
FUT - AR Bl
%

E&

.- 13

15

P
¥

20

22
e 24
- 26

- 27

34

2. E2MEfEEN Y B DT A et retsrcin e cee e e e

kY = b

1. Int.J.Heat & Mass Transfer

2, J.Heat Transfer

34

41

- 47

3, J .Eng'PhYS‘ 0oe 800 e0s sea nos ess 0naose s tee eaT0e SAIECE Ses ey Sesesa 0ed

54



=i}
&
o

BEIVEERCAIESRARICHE LT
RFKHE B HE

BEsE, 19 64E08 A GERALY ACHITCE VA YOI 2~
gl TEoEBIRHAN%45 (11 th International Congress
of Applied Mechanics) 2, THICHEORE, W4,

Braunschweig @ Dr.Schlichting (1% ) O

Frk22o Dr.Spalchisg ([m#E ) Dr.Anderson (TLEET
MEEHEFELTET DT ko
g w g

BREHESBFI 2y~ ORLEERENLD Isar JIlOFMICZ B 5 F
2Eae ( Deutches Musum ) TR E Lk BHEGIILEHEE
RO, —RBEZIASROZECELEEEI L0002 ELS
PEDPOBEWRT Lo BERALLOEER, MEBROERELERC—&
BOEKBR), FRREHEE (EANE), B—0BHFE ( KAMET
HH) ST, FOMTHNEERTEHEHE LTWE LA, HEZOZ0OR
HWIEOFA YO, TAVH » V8, 4 Y RETH & E R O Td GLTay lor
CHEARLETHE Lice G.1.Tavlor BEFELOTIEARRELLD
BRELADVTIONBELLTLI IR ENWEVWDRRUTHEINT, B
BB mER R VEEFROALDDAE DANIOR. ] L&
5% LITWEINTH DT Lt

14 54O HEIL Section I Mechanics of Solids (75

EH) O

# ) & Section I Mechanics of Fluids and Cases ( 7 0ffF)
mkBIEh, SO0&BTEAMETCEERTADLIL, HAETCELR
EPIEE T Lo Section T OBADLOEHBRE4H T, T



-0
KEEEEOD 5ORFEW, FH, MEOEATHLEIHEOHT, £
HpbETARENELWLRRENFEBERORI RS {, bITPK
Plasma LA SHOBTLBEXFI(BET, TORTRITLICIT
L EDT Lk, CHIEZOELBROFH S CEHROBAAERITZ W
ENH T ETHTRDDORATRZVWP EEDLNET T,
ERMICEGEOD VF I RHBXOEEETT7 A 32 P RKREFELT
»EFELROLH5TT,

Emmons ,H.W. Experiments on High Pressure Plasmas

High temperature partially ionized gases at atmospheric
pressure have sufficiently small Knoudsen number to move
according to continuum gas dynamics.Such experiments are
described which lead to the determination of the
properties of high temperaiure gases.A simplified
approximation to these gas propérties permits the
calculation of the response of a high pressure plasma

to the combined effects of heat transfer to a confining

wall and an exciting A.C.electric field,

Erdogan,M.E. Heat Transfer in a Viscous Fluid- between
‘Two Walls with Constrictions
The problem considered ist the temperature distribution
in an incompressible viscous fluid flowing between two
parallel walls with harmonically variable cross=section
whose temperatures are kept constant. The temperature
distribution is given in terms of the confluent hyper-
geometric functions .Furthermore,when the modified Pranditl
number is small enough,a solution is given in the form

of a power series in this number.
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Goulard,R. and S.S.R.Murty,Radiation Fronts in Gas
Dynamics

To elucidate the effect of radiation exchanges on the
nature of fluid flows,it is convenient to investigaie
the one dimensional problem of a normal shock and to
find on what parameters the expacted smearing effect
of radiation depends.In this paper will be discussed:

The early asympto

asy

ot

ic solutions (aoptically thick

gases,Renkine-Hugoniot solutions).b.The “grey gas”
shock structure solutions and the topological dis=

»

cussion of their results.c.The “real gas ” shock struc-

ture solutions under the various models corresponding
to different media .d.Comparison with the molecular
effects and experimental results ( precursor effect).

In the more general context of fluid dynamics, the effect
of radiation losses on the blast wave problom.constitutes
an important area of application and a number of solu-
tions arediscussed in the paper.Scdov’s similarity
analysis for non radiant blast waves is extended to

the case of optically thin media.SPecial reference is
made To hyPersonic analogy and generally to chemically
relaxing flows.

Grad,H. Theory of the Boltzmann Equation
 We present a survey of recent developments in the theory
of the Boltzmann equation.The existence theory of the
linearized equation for a potential with a finite total
cross—section has been greatly extended, suffcient to

demonstrate thatbt solutions behave as should be cxpected

physically.They remain smooth,bounded,and decay fo
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equilibrium.In the limit of small mean free path the
traditional Hilbert and Chapman-Enskog expansions,
when properly reinterpreted,have been shown to be
asymptotic to true solutions of the Boltzmann equation.
The 1imit of large mean free path has been found to be
singular because there always exist partvicles whose
behavior is dominated by collisions.The existence of a
continuous spectrum in the linearized collision opera-
toT should have great significance in future develop=
ment of accurate approximations to replace traditional

»

a dho cexponential “nqrmal mode ” expansions in both

initial and boundary value problems.

Howard,L.N, High Rayleigh Number Convection
This paper reviews and contrasts several recent atte-
mpts to obtain theoretical information about heat trans-—
port and fluid motion in a horizomital layer of fluid
heated strongly from below.Particular attention is
given to - a) the “mixing=length” study of Kraichnan,
which aims at an improved physical understanding of
turbulent convection, b) the author’s attempt to find
upper bounds on the heat transport while avoiding
detailed consideration of the motion.,and c) the detailed
numerical studies by Herving of the solutions of the

Malkus egquations.

Kato,H. N. Nishiwaki,and M.Hirata, Turbulent Heat
Transfer in Smooth Tubes at High Prandtl Numbers

On the turbulent heat transfer for fluids of high
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Prandtl numbers, the heat and momentum transfer due 1o

turbulent eddies can not be neglected even in the la=

minar sublayer.In this paper,a new model of eddies for

turbulent Iflow in a tube 1is proposed.

By using a new factor proposed here,the velocity profile
of turbulent flow in a pipe can he expresssed by one

1

equation. The new factor is almost zero in the laminar

R PEPRE S . . . ) - e o
sublayer (0=y =5), increases tc unity in the buffer

layer (5;£y+§;60), and remains unity in the turbulent
mre(y+§éu).

The heat transfer coefficient is theoretically obtained
by using the same model.

The result shows good agreements with experiments for

Prand+l number ranging 1 to 590.

Kovasznay, L.S.0., Magnetohydrodycanic and Plasma
Turbulence

Magne tobhydrodynamic turbulence theories are dealing with
limiting cases when the ratio of the magnetic Reynolds
oumber to the kinmematic Reynolds number is elither small
or largs.

Many of the results in turbulent diffusion of heai or a
chemical species were successfully extended %o comnductive
media by considering the magnetic field a® a“vectar=—
passive=contaminant”

The most interesting development in plasma wurbulence
with the particle approach i1s the discovery of self
limiting nonlinear mechanisms in non-Maxwellian plasmas

that correspond to 1tself excited randem flucituations.
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Mollo—Christensen, B., Wave Propagation Dispersion and
Bnergy Transport in Arterial Blood Flow

Review of work on wave—propagation in arteries .Parame=
ters of strucbure and flow in the arterial tree.Energy
flux and dissipation. Wave dispeTsion and damping.
Radiation pressure.The function of the arterionles. An
example of peristalysis.The shock Wave analogy of the

pulse wave .Suggestions fo fu

-
il mea

[#]

use

s ]

yrements.Bxamples
of experimental data on Tesponse of almost slack arte=
ries.Possible methods for early identification of

abnormality.

Moore, F.K. On the Assumption of Specific-Heat Ratio
near One in the Theory of High-Energy Gas Flows

The assumption that r,the ratio of specific heats,is
near one is of dominant importance in real—gas flow
theory for hypersonic shock layers,scaling for disso-
ciating flows,local similarity of Lhe hypersonic boun=-
dary lavyer,and the theory of weak disturbances of a
highly excited gas.These problems are reviewed.chiefly
to explain how this assumption, though poor a priori,
has the power to unify diverse proplems,often with
surprising accuracy.Special attention is paid to the
real—-gas theory of sound waves,showing how a reduction
of order is achieved for any process of energy release
coupled with a state variable.Dispersal Dby chemical

relaxation and by radiative transfer are described as

examples.
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Morawetz,C.S..Coliisionless Shocks and Solitary Waves

in a Plasma

If a magnetic field acting like a piston pushes a plas-—
ma down a tube,the effects on the plasma can be investi-
gated by solving a sytem of partial differential equa-—
tions with appropriate boundary conditions.The Lundquist
equations lead to the classioal shock but may not repre-
sent the behaviour when particle -collisions are rare.
This report summarizes what is known about the possible
states when the equations of motion are the collision-—
free Boltzmann equations and Maxwell’s equations.These
states are the zero pressure states and the limiting
steady state.They show that in an average sense- the
Lundquist picture is correct but small scale oscilla-
tions of different wave lengths depending on the exact
conditions occur.These small scale oscillations can be
analyzed on the basis of the solitary waves and perio-

dic solutions that occur as limiting cases.
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