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A Solution Method for the Pressure-Based Boundary Condition in the
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Abstract

A Numerical method has been introduced to handle a pressure-based boundary condition of the
incompressible viscous flow field. This method, based on SIMPLER algorithm, has been applied
to analyze the flow characteristics within a two—dim:msional duct of two-exit, as an example.
From this, it is possible to determine the ratio of flow rate through two exits imposed on different
static pressure. In order to check the validity of the present method, calculated velocity at the
boundary imposed on pressure condition by the use of present method has been transferred to the
velocity boundary condition of the conventional numerical method workable only with the
velocity-based boundary condition. It is found that the calculated boundary pressure from
conventional method are almost identical to those endowed originally. Present method, therefore,
will be widely applicable to the practical situations specified by the pressure-based boundary
condtion rather than the velocity one.
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Table 1 Values of velocity components at outlets
where the pressure-based boundary condi-
tions has been specified

Position ulm/s] v[m/s]

x(9) ] —1.826

x{10) 0.0195 —2.892

% (11) —0.0098 —3.276

Hole 4 x(12) —0.0784 —3.295
x(13) —0.1472 -3.071

x(14) —0.1754 —2.490

x(15) —0.1281 —1.253

£(37) 0 —1.795

x(38) 0.2117 —-3.771

%(39) 0.2912 ~4.734

Hole C x (40) 0.2474 —5.127
% (41) 0.1358 —-5.117

x(42) 0.0232 —4.486

% (43) —0.0276 —2.769

Note : 1. For the location of #; x(9) = (15/98) L

2. For the location of ¢ ; x(9) = (1/7)L
(5/7L
x(@)+L/19

and x(38)=
3. x(i+1)=

Fig. 5 Distributions of streamlines within the compu-
tation domain
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Table 2 Comparison of pressure between from pres-
sure-based boundary condition and from
velocity-based boundary condition

Location Pres[slglarﬁ b.c Vel%%iat‘ b.c
x(2) 16.3855 16.3855
x(5) 16.3831 16.3831
% (10) 16.3806 16.3806
x(15) 16.3794 16.3794
Inlet x (20) 16.3769 16.3769
x(25) 16.3757 16.3757
x(30) 16.3744 16.3744
x(35) 16.3732 16.3732
x (40) 16.3732 16.3732
x (45) 16.3744 16.3744
x (50) 16.3757 16.3757
x(9) 10.0000 9.9998
x(10) 10.0000 9.9999
Outlet x(11) 10.0000 10.000
Hole A 2(12) 10.0000 10.000
x(13) 10.0000 10.000
x(14) 10.0000 10.000
x(15) 10.0000 10.000
x(37) 0.000 —0.000050
x(38) 0.000 —0.000030
Outlet x(39) 0.000 0.000012
Hole C x (40) 0.000 0.000
x{(41) 0.000 0.000008
x(42) 0.000 0.000007
x(43) 0.000 —0.00003
Note : x(2)=L/98

2+ =x (i) + (L/49)
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