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ABSTRACT

The goal of this work is to analyze incompress-
ible non-Newtonian flows through channels with
sudden expansion. The governing equations are
solved using the finite-differences explicit Runge-
Kutta time-stepping scheme in nondimensional
form in which continuity, momentum, pressure
and tension are solved simultaneously along the
grid points. Non-Newtonian fluids are usually
considered to be those when the relation con-
necting shear stress and shear rate is not linear:
that is. the ‘viscosity’ of a non-Newtonian fluid
is not constant at a given temperature and pres-
sure. but depends on the rate of shear or on the
previous kinematic history of the fluid. In this
way, there isn't a constitutive relation able to
predict all non-Newtonian behavior that can oc-
cur. So, a lot of models were developed in or-
der to try to predict non-Newtonian effects like
the Maxwell, the generalized Newtonian liquid
(GNL) and the ones of differential and integral
constitutive equations. The power-law model,
which is a special case of the GNL, is applied
to predict psendoplastic and dilatant behavior.
The typical curve relating stress-deformation for
pseudoplastic fluids indicates that the viscosity
falls progressively with shear rate and the flow
curve becomes linear only at very high shear
rates. This behavior is characteristic of high
polymers, polymer solutions and many suspen-
sions. For dilatant fluids, the viscosity increases
when the rate of shear is increased.

Expansions have important applications in engi-
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neering processes like in refrigeration. extrusion
and free jets. The study of Newtonian fluid flows
through a sudden expansion of various ratios and
conditions is a classical problem which has been
analyzed by many workers. So, important infor-
mation about this flow are known. like critical
Revnolds and bifurcation phenomena. For non-
Newtonian flows, such investigation is recent and
there isn’t much information about it. So. this
work studies the critical Reynolds for pseudo-
plastic and dilatant fluid flows. Numerical re-
sults for 3:1 expansion ratio show that for pseu-
doplastic flows the critical Reynolds number de-
crease, when compared to the Newtonian case,
and increase for the dilatant situation.
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O Congresso Nacional de Matematica Aplicada e Computacional (CNMAC) realizado pela
SBMAC é o mais importante evento de Matematica Aplicada e Computacional do pais.

A cadza ane, com aproximadamente mil participantes, a SBMAC promove um férum
privilegiado para a permanente discussao das necessidades e dos rumos a serem seguidos,
para melhor condugdo das atividades de Matematica Aplicada e Computacional, Sdo
convidados proeminentes conferencistas nacionais e internacionais, que estimulam frutiferas
cooperagoes e trocas de informagtes. Participam também dos CNMACs representantes das
agéncias de fomento e avaliagdo da pesquisa e do ensino no pais, bem como representantes

de setores produtivos que utilizam a Matematica Aplicada em suas atividades.

O XXV CNMAC conta com a parceria do Departamento de Modelagem Computacional (DMC)
do Instituto Politécnico (IPRJ) da Universidade do Estado do Rio de Janeiro (UER]) e oferece
como atividades 13 conferéncias, 06 mini-simposios, 06 mini-cursos, e 460 comunicagoes
técnicas.

A realizag@o deste evento estd sendo possivel devido ao apoio recebido das seguintes fontes:
CAPES, CNPqg, CNPq/CTPETRO, FAPERJ], FINEP, UER], WOC/SMB e do Instituto do Milénio
"Avanco Global e Integrado da Matematica Brasileira".

Estamos certos de que o participante do XXV CNMAC encontrara entre as atividades
oferecidas aguelas que mais se adequam ao seu perfil académico-profissional.

Desejamos a todos um bom congresso.

Nova Friburgo, setembro de 2002.

Comissoes Organizadoras
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