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ANALYSIS OF HEAT TRANSFER FOR GAS SLIP FLOW IN
TRIANGULAR MICRO-CHANNELS WITH UNIFORM HEAT FLUX
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Abstract In this paper a theoretical analysis of heat transfer characteristics is presented for the fully
developed laminar flow of the incompressible gas in the triangular microchannels in slip flow regime. The
energy equation with the temperature jump boundary conditions is solved by using a computation-oriented
method of the orthonormal function analysis in the triangular microchannels heated with uniform heat flux
along flowing direction and with isothermal walls. The theoretical calculations of dimensionless
temperature profiles and the average Nusselt number in the microchannels are obtained. The results show
that the orthonormal function method is applicable to study the heat transfer characteristics in the
triangular microchannels. The average Nusselt number in triangular microchannels is lower for slip flow
than that for no-slip flow, and decreases with increasing Knudsen number. The relation curve of average
Nusselt number wvs the aspect ratio of the triangular microchannels moves downward parallelly with

increasing Knudsen number.
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Fig. 1 Physical model and co-ordinates
for triangular microchannel with

isothermal walls (case 1)
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Fig. 2 Comparison of calculated results at Kn=0
with that of continuum model for average Nusselt

number of case 1 in triangular microchannels
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Fig. 3 Effects of Kn on average Nusselt

number of case 1 in triangular microchannels
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Fig. 4 Influence of aspect ratio on average

Nusselt ratio for case 1 in triangular microchannels

Table 1 Average Nusselt number in triangular

microchannels with isothermal walls

(Kn=0) (Kn=0.05) (Kn=0.10)
0.1 2.2137 2.0896 1. 8782
0.2 2. 4451 2. 3246 2.0979
0.3 2. 6981 2.5513 2.2982
0.4 2.8718 2.7114 2. 4420
0.5 2. 9834 2. 8170 2.5382
0.6 3.0525 2. 8827 2.5981
0.7 3.0912 2.9194 2.6316
0.8 3.1084 2.9356 2. 6464
0. 866 3.111 2.9382 2. 6487
0.9 3.1105 2.9376 2. 6482
1.0 3.1024 2. 9300 2. 6412
1.11 3. 0857 2.9143 2.6270
1.25 3. 0682 2. 8876 2.6027
1.43 3.0156 2. 8480 2. 5667
1. 67 2.9573 2.7928 2.5165
2.0 2. 8813 2. 7205 2. 4506
2.5 2.7826 2. 6259 2.3642
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Table 2 Average Nusselt number in triangular

microchannels with isothermal walls

Kn Nu
y=0.2 y=0.5 y=0.866 y=1.0 y=2.0
0 2.4451 2.9834 3.111 3.1024  2.8813
0.01 2. 4416 2.9736 3.1011 3.0924  2.8718
0.02 2. 4247 2. 9482 3.0747 3.0661  2.8473
0.03 2.3978 2.9115 3. 0366 3.0281  2.8119
0. 04 2.3638 2. 867 2.9902 2.9818  2.7688
0. 05 2.3246 2. 817 2.9382 2.93 2. 7205
0. 06 2. 2820 2.7635 2. 8826 2.8745  2.6687
0.07 2.2371 2.7079 2.8249 2. 8169 2.615
0. 08 2.1911 2.6514 2.7661 2.7583  2.5602
0. 09 2.1445 2.5946 2.7072 2.6996  2.5053
0.1 2.0979 2.5382 2. 6487 2.6412  2.4506
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