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Abstract−− The falling cylinder viscometer (FCV) 
is a reliable instrument to quantify the viscosity of 
Newtonian fluids. Nevertheless, when non-
Newtonian fluids are tested in this device, difficulties 
appear to determine the apparent viscosity. Thus, 
conventional rheometric calculations cannot be ap-
plied directly to experimental data provided by the 
FCV in order to obtain the apparent viscosity func-
tion, because the knowledge of a rather complex 
shear rate profile in the annular flow, between the 
falling cylinder and the container, is required. Con-
sequently, experimental data of the FCV must be 
processed numerically by including inevitably an 
appropriate model of the apparent viscosity for the 
fluid under study. Previous works used the Power 
Law model, within several small sub-regions of shear 
rates, selected heuristically, as a reasonable ap-
proximation. The present work proposes an algo-
rithm to process the experimental data provided by 
the FCV for different non-Newtonian fluids. Thus, 
this generic procedure allows one to perform calcu-
lations for any model of the apparent viscosity that 
includes a set of parameters to be appropriately 
identified. 
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I. INTRODUCTION 
Rheometry is based on well known and conventional 
flow cells, for which theoretical considerations are al-
ready set (see, for instance, Walter, 1975; Bird et al., 
1977; Tanner, 1985; Macosko, 1994). Falling object 
viscometers (Fig. 1 illustrates in particular a falling cyl-
inder viscometer) are also proposed in the literature as 
inexpensive and appropriate instruments to evaluate the 
apparent viscosity of non-Newtonian fluids. In this 
sense, the steady state falling velocity U of a given ob-
ject confined in a tube may be measured and the drag 
imparted by the surrounding fluid calculated readily, 
once geometrical scales and density difference 

ρρρΔ −= c , involving the object density cρ  and the 
fluid density ρ , are available. Within this simple ex-
perimental framework, the main and difficult problem is 
to translate the experimental information tabulated as 

},{ UρΔ  into the shear-dependent viscosity or apparent 

viscosity )(γη , which is a function of shear rate γ . 
From previous works, it is clear that apart from the in-
convenience that some rheometric cells present non 
uniform shear rate field (narrow gap concentric cylin-
ders and small angle cone-plate cells are precisely ap-
proximations that eliminate this problem), the rheome-
try associated with falling objects must be comple-
mented with additional theoretical aspects that confront 
with most rigorous and conventional calculation proce-
dures. One should observe here that conventional 
rheometric calculations do not apply to the flow kine-
matics of non-Newtonian fluids generated by falling 
objects, and the attempt to obtain the apparent viscosity 
from experimental data involving drag force versus fal-
ling velocity requires the knowledge of a shear rate field 
around any object selected for this purpose. Therefore, 
the resulting apparent viscosity depends in principle on 
the constitutive model adopted for an acceptable fitting 
of experimental results. In this context of calculations, 
elastic effects may be relevant when the kinematics 
achieved experimentally is not predominately a shear 
flow, and hence the rheometric purpose to determine 

)(γη  fails. For instance, the use of a spherical particle 
falling in a cylindrical tube (falling ball viscometer) is 
appropriate for Newtonian fluids only. In fact, for the 
case of non-Newtonian fluids, the mixture of shear and 
elongational kinematics present around this object in-
troduces an additional complexity associated with elas-
tic effects (see, for example, Zheng et al., 1991).  

It is interesting the fact that one can use as falling 
object a high aspect ratio (slender) cylinder, instead of a 
sphere, and to present, this is the best alternative for 
falling object viscometers. Thus, the falling cylinder 
viscometer (FCV) has become a reliable instrument to 
quantify the viscosity of Newtonian fluids (Lohrenz et 
al., 1960; Davis and Brenner, 2001; Cristescu et al., 
2002). For this purpose, several studies concerning the 
computation of end effects (Chen and Swift, 1972; We-
hbeh et al., 1993; Park and Irvine, 1995) as well as the 
introduction of technical improvements for automated 
measurement (Chan and Jackson, 1985; Ilic and Phan-
Thien, 1994; Sha, 1997; Cristescu et al., 2002) have 
been already published. Concerning non-Newtonian 
fluids, at present it is known that the FCV appropriately 
designed may promote a predominant shear flow with 
negligible elastic effects, because these are confined to 


