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A velocity field of a flow is given by V = (0.3 + x)i + (0.4 - y)j

for 0 <x <1, 0<y<1 and the step size = 0.1. (a) Please plot the

corresponding streamlines and the velocity field. (b) Please

calculate the corresponding vorticity in the z-direction using

central differentiation from

(descriptions are given below).

surrounding 8 points

Solution, descriptions, and codes are given below.

Velocity vector field

1.2

[2] Lines 2-3 generate a 2-D grid in the x-y space. Line 4
calculates the velocity field according to the equations in
[1]. The function quiver(X,Y,U,V) inline 5 plots
the velocity field (u, v) as arrows; each arrow locates at
(x,»)

The function stream2(X,Y,U,V,sx,sy) inline
8 calculates the streamlines SL, a cell array. The
coordinates of the starting positions of the streamlines are
specified in sx and sy, which are prepared in lines 6-7
The function streamline (SL) (line 9) then plots the
streamlines SL, as shown in [3]. We'll demonstrate the
animation of the flow using the function
streamparticles in Example06 02a.m, page 258




clear

x=0:0.1:1;

y=0:0.1:1;

[X,Y]=meshgrid(x,y);

U=0.3+X;

V=0.4-Y;

quiver(X,Y,U,V)

sx=[0:0.1:1, zeros(1,11), 0:0.1:1];
sy=[zeros(1,11), 0:0.1:1, ones(1,11)];
SL=stream2(X,Y, U,V, sx,sy);
streamline(SL)

figure(1)

hold on

xlabel('x','fontsize’, 14)
ylabel('y','fontsize’, 14)

set(gca, fontsize',14)

box on

title("Velocity vector field")

Table 5.14 Streamline Plots Functions

Functions Description
streamline (SL) Streamline plot
SL = stream2(X,Y¥, U,V, Sx,Sy) Calculate 2-D streamlines
sSL = stream3(X,Y,Z, U,V,W, Sx,Sy,Sz) Calculate 3-D streamlines

Details and More: Help>MATLAB> Graphics>2-D and 3-D Plots> Surfaces, Volumes, and Polygons>
Volume Visualization> Vector Volume Data
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