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| In the modelling of the simultaneous transport of 0, and co, in the pulmonary-:
: circulation described in our earlier studies , the blood has been treated as a ho- !
| mogeneous layer of haemoglobin solution. Since the size of the erythrocyte is not i
| negligible in comparison with that of the capillary, the blood can no longer be |
i considered as a homogeneous fluid and hence, It is worthwhile to consider the
I blood flow as a two-phase flow consisting of cells and plasma . In the present |

i study, the heterogeneous nature of blood has been proposed by considering the
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| axial train model for the flow [whitmore (1967)], in ordr to analyze the effect of
| cell free plasma layer on the process of blood oxygenation in pulmonary capillar-
1 ies. The proposed model consists of a core of suspended erythrocytes surrounded
1 by a cell free plasma layer near the wall. The coupled system of convective diffu-
sion equaions together with the physiologically relevant boundary, entrance and
interface conditions is solved numerically by a four- point semi-implicit scheme
together with a fixed point iterative technique. The distance traversed by the
blood before getting fully oxygenated is computed. It is shown that the core hae-
matocrit and the thickness of the cell depleted layer affect the oxygenation pro-
cess significantly.

It is found that (i) oxygen takes longest and ca-bondioxide is the fastest to at-
tain equilibration, (ii) the blood is completely oxygenated within one - fifth part
Vof its transit and (iii) the rate of oxygenation is smaller in case of homogeneous
model than that in heterogeneous model in the capillary. Finally, the effect of
various physiological parameters on the rate of oxygenation has been examined.

Keywords: Heterogeneous model- Blood oxygenation -Partial differential
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