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MICROCONTACTS THERMAL RESISTANCE &
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CONDUCTION REGIMES IN GASES &
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PRESENT MODEL &
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HERMAL RESISTANCE NETWORK
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GAP THERMAL RESIS
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__ GAPTHERMAL RESISTANCE %
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PRESENT MODEL VS INTEGRAL MODEL &
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EFFECT OF LOAD ON JOINT RESISTANCE &
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EFFECT OF GAS PRESSURE ON JOINT RESISTANCE &
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____ EXPERIMENTALDATA "%

*Hegazy (1985)
»160 data point

Parameter
69.7 < F < 4357 N

« four sets of SS 304 joints in N, and He
*Song (1988)

0.14 < P < 8.8 MPa

*350 data points 19.2 < ks < 72.5 W/mK
eseven sets of SS 304 and Ni 200 in Ar, 0.08 <m < 0.205
He, and N2
107 < P4 < 760 torr
gas Kg Pr TAC 0 0.55 < TAC < 0.9
] W/mK — - - nm

1.2 < <11.8 m

Ar 0.018 4.05E-5T 0.67 0.90 1.67 66.6

He 0.147 3.24E-4T 0.67 0.55 1.67 186

N, 0.028 5.84E-5T 0.69 0.78 1.41 62.8
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COMPARISON WITH HEGAZY DATA
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COMPARISON WITH SONG DATA
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COMPARISON WITH ALL DATA
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SUMMARY AND CONCLUSIONS &

a compact model was developed for conforming rough
joints in gaseous environment

model covers four regimes of gas heat conduction,
continuum, temperature-jump or slip, transition, and free
molecular

model accounts for gas and solid mechanical and thermal
properties, gas pressure and temperature, surface
roughness, and applied load

for engineering applications, d =Y
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SUMMARY AND CONCLUSIONS

- a correlation for inverse complementary error function was
developed, with 2.8 percent max error over 10°<x < 1.9.

e parametric studies showed
* with constant gas pressure, at light loads R, << R, thus
most of the heat transfer occurs through gas. As load

increases R; decreases and R, <<R,

 with constant load, at very low gas pressures R, >>R;.
As gas pressure increases R, decreases and (at light

loads) becomes controlling component of R;.
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SUMMARY AND CONCLUSION &

e comparison with Yovanovich et al. (1982) model showed
— small difference for slip and free molecular regimes

— larger difference for continuum regime (atmospheric
pressure) at relatively high loads

« model was compared with more than 510 experimental
data points of Hegazy (1985) and Song (1988):

— SS 304 and nickel 200, three gases: argon, helium
and nitrogen

— data covered a wide range of surface characteristics,
load, thermal and mechanical properties and gas
pressure

— model showed good agreement with RMS relative
difference approximately 7.3 percent.
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