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The upper estimation of energy aommodation oeÆient is obtained. It is shown that this

oeÆient tends to zero asymptotially for high temperatures. It means that at high temperatures

the eÆieny of heat transfer between gas and ondensed body is small when gas{surfae ollisions

our in free{moleular regime
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The heat transfer between gas and a ondensed body

in free{moleular regime of gas{surfae ollisions an be

desribed with using the energy aommodation oeÆ-

ient (EAC). EAC is de�ned as the ratio of the average

energy �E whih transfers during the ollision of a gas

moleule with the surfae to the energy transferred by

full aommodation [1,2℄:
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where C

V

is the molar gas apaity,R is the gas onstant,

k

B

is the Boltzmann onstant, T

g

, T

s

are the tempera-

tures of gas and the ondensed body aordingly.

The objetive of the present work lies in obtaining the

upper high{temperature estimation of EAC. This esti-

mation may be important for the desription of heat

transfer in plasma with ondensed phase if the value

of EAC is suÆiently small. In this ase the ondutive

heat transfer between nanopartiles and gas an be ig-

nored and the ondensed partiles would be thermally

isolated from the gas. Suh a situation is realized appar-

ently during gas{phase ombustion of metals when the

energy evolved during ondensation of the gaseous oxide

moleules is the ause of the oxide partiles superheat [3℄.

Moreover, in this ase unlike the ondutive heat transfer

the radiation beomes the main hannel of the removal

of the ondensation energy [4℄.

In aordane with [1,2℄ the average energy transferred

during a single ollision between a gas moleule and the

surfae an be written as
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where f(E) is the funtion whih desribes the equilib-

rium distribution of gas moleules olliding with the sur-

fae, !
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) are the probabilities of a

gas moleule transition from the state with the energy

E

1

to the state with the energy E

2

whih are aom-

panied by the reation or annihilation of the phonon of

�{type with energy �

�

in the ondensed body.

The main diÆulties of the alulation of EAC is on-

neted with the probabilities !

+

�

and !

�

modelling.How-

ever, these probabilities must always satisfy the following

equation
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where N

�

is the equilibrium number of �{type phonons.

Aording to the detailed balaning priniple the ex-

pression in square brakets in Eq. (2) turns to zero if the

temperatures of gas and the ondensed body are equal.

Thus
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For the gas moleule ollision with the surfae onsid-

ered above the total probability of elasti and inelasti

interation obviously equals unity. That is why the prob-

ability of inelasti interation ours:
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Dividing Eq. (2) on Eq. (5) we obtain
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The estimation Eq. (6) for �E an be majorized by the expression
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The latter one with the help of Eq. (3) and Eq. (4) an

be redued to the form
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The expression under the maximumdesignation is the

monotonous funtion of �

�

. Thus the upper estimation

of EAC an be written as
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where � is the Debye temperature whih orresponds

to the limit energy of the ondensed body phonons.

The numerial alulation shows that for the typ-

ial temperatures in the plasma with the ondensed

phase T

g

; T

s

� 3000K and for � � 300K �

E

� 1=400

(monatomi gas) and �

E

� 1=600 (diatomi gas).

The obtained result of the zero high{temperature limit

of EAC seems to be general. It should be taken into a-

ount by theoretial desription of heat transfer between

the gas and ondensed partiles
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VISOKOTEMPERATURNA POVED�NKA KOEF�C��NTA AKOMODAC�Õ ENER��Õ

GAZOVIH MOLEKUL NA POVERHN�
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Otrimano verhn� o�nku koef��nta akomoda�Ý ener��Ý. Pokazano, wo e� koef��nt pri visokih tem-

peraturah ma nul~ovu asimptotiku. Ce oznaqa, wo pri visokih temperaturah efektivn�st~ teploobm�nu

m�� gazom ta kondensovanim t�lom  malo�, koli z�tknenn� gazovih molekul z poverhne� zd��sn��t~s� u

v�l~no{molekul�rnomu re�im�.
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