
ENGINEERING TRANSACTIONS • Engng. Trans. • 43, 3, 373-382, 1995 
Polish Academy of Sciences • Institute of F\mdamental Technological Research 

ON THE CONSISTENCY COEFFICIENT OF A POWER-LAW FLOW 
OF BLOOD THROUGH THE N ARROW VESSEL 

H. P. MA Z UM DAR, U. N. HAB IS H Y AS I, S. G HO RA I 
and B. C. ROY (CALCUTTA) 

In this paper, we study the behaviour of the relative consistency coefficient of an 
assumed power-law flow of blood through the narrow vesscl. The flow field comprises two 
layers, e.g. a marginal plasma layer near the wall and a core layer which is suspension of 
red cells in plasma. The relative consistency coefficient is determined by equating the sum 
of volume rates of flow in the two layers to the volume rate of flow in case the two fluids 
are replaced by a single power-law fluid with an appropriate consistency coefficient. The 
results are displayed graphically and discussed. 

1. lNTitoDUCTION

A plausible assumption is made that the rheological properties of blood 
do not influence very much its flow in large vessels and the blood may be 
treated as a Newtonian fluid (cf. QUEMADA [1], RODKIEWICZ [2]). Some 
exception may however, result at low flow rates, near quasi-steady condi
tions and in the vicini ty of changes of the cross-section area of the vessel. 
As the diameter of the vessel is reduced, blood rheological properties appear 
more and more important from shear thinning, finally complicated by phase 
separation in narrow vessels. Experiments on steady blood flow in narrow 
vessels exhibit some anomalous features, e.g. the blunting of velocity profile, 
the formation of plasma layer and the Fahraeus-Lindqvist effect (SuTERA 
[3]). The blunting of the velocity profile occurs near the axis of the vessel. 
Blood is actually a complex fluid with formed elements (red cells, white 
cells and platelets) suspended in plasma. The red-blood cells (erythrocytes) 
outnumber the other cells and play an important role in carrying oxygen 
to all parts of the body. The percent volume concentration of red blood 
cells in the whole blood is called the hematocrit. The hem:atocrit value has 
a definite effect on the apparent viscosity of blood. When blood flows in a 
narrow vessel, two important inter-related phenomena occur. One of these is 
the tendency of erythrocytes to migrate toward the center of t_he flow-vessel






















