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Design of Simulation Platform for Efficient Facility Operations

HirovA MATSUBAL'®)  MOTOHIKO MATSUDAYP)  MasaTosHT KAwAT!:©)

Abstract: This paper discusses the design of new software platform that enables us to easily describe simu-
lation models of industrial facilities, such as power plants or cooling systems. These models are intended to be
used for searching for efficient operation parameters of the facilities. Because the industrial facilities usually
consist of various kinds of components, creating simulation models for such facilities requires the combined
simulation models of each component. This paper presents initial design of a new computer language that

enables simple descriptions of simulation models and their combination.
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class 2D-CFD
declaration:
du/dt + (u-V)u = -Vp + (1/Re)V2u
V-u=29
time: t
space: 2d-orthogonal-grid(x, y)
condition: Re, dt, max(t),
initial(u), boundary(u)
control: /* nothing */
relation
fgen pdcc(f)[s] = (f(s:+1) - f(s:-1))/(2*ds)
fgen pdce(f)[s] = (f(s:0) - f(s:-1))/ds
fgen p2dcc(f)[s] =
(f(s:+1) - 2*f(s:0) + f(s:-1))/(2*ds"2)

function k = pdcc(u_x)[x]*2 + pdcc(u_y)[y]*2 +
2*pdcc(u_x)[x]*pdcc(u_y)[y]
function 1 = pdce(pdcc(u_x)[x] + pdcc(u_y)[y])[t]
equation pss(p) {
p2dcc(p)[x] + p2dcc(p)[y] = - k - 1

fgen kk(v, f)[s] = v(s:0)*
(-f(s:42)+8*(f(s:+41)-f(s:-1))+f(s:-2))/

(12*ds) +  |v(s:0)]|*
(f(s:+2)-4*F(s:+1)+6*f(s:0)-4*f(s:-1)+f(s:-2))/
(4*ds)

fgen ddt(v)[r, s] = - pdcc(p)[r] +
(1/Re)*(p2dcc(v)[r] + p2dcc(v)[s]) -
(kk(u_r, v)[r] + kk(u_s, v)[s])

forward tstep_ux(u_x)[t] { ddt(u_x)[x, y] }
forward tstep_uy(u_y)[t] { ddt(u_y)[x, y] }

end
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B9 50ATHY, EBRICZOBEELZRIENE S I 2
L—3 a VELTHRICHEIR T A LD D 5 DN ITAHER IS
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forward n(p) [t] { s
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initial
u = (0.01, 0.01)
constant_grad(p, x)
boundary
p@Bl_x = 100, p@B2_x = 200

end
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