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Lx, Ly

nx, ny

D_air le
beta_vertical
total_time

leak_location
leak_radius
leak_strength

dx, dy - Lx/(nx 1), Ly/(ny-")
np. linspace(”, Lx, nx)
np.linspace(”, Ly, ny)
Y np.meshgrid(x, y, indexing="xy")

D_air
beta_vertical * D_air

(2*Dx/ (dx*dx)
dt_stable
nsteps int(np.ceil(total_time / dt))
dt total time nsteps

Dy/(dy*dy))

_zeros({ny, nx), dtype-np.float64)|

=
B2 5% Abgh she 2 A A o
495 0 FEE 2 A2

x8, y@ = leak_location

source_mask = ((X - x@) leak_radius
source_mask.any():

ix = np.argmin(np.abs(x

iy = np.argmin(np.abs(y

source_mask[iy, ix] = Tr
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times, area_over_4, area_over_ 18, max_conc
rx = Dx * dt / (dx*dx)
ry = Dy * dt / (dy*dy)|

leak_profile(t):
np.sin( np.pi

apply_boundaries(C):

C[:, e] = C[:,

leak profile $F+ Altel wel vF& £X7F A5
st AoJste] HAl FE WIE =
apply boundaries $<olA = 99 vle2 {7 0,
Ak N AAE A&ste] AdoeR £ o #
HAE=E A3t

step range{nsteps):
t step * dt
Cn = C.copy()
C[1:-1, 1:-1]
Cn[1:-1, 1:-1]

rx * (Cn[1:-1, 2:] Cn[1:-1, 1:-1] + Cn[1:-1, :
, ry * (Cn[2:, 1:-1] Cn[1:-1, 1:-1] + Cn[:-2, 1:
C[source_mask] leak_strength * leak_profile(t) * dt
np.clip(C, B , out=C)
C = apply_boundaries(C)

step % max({, int( dt)) step nsteps
times.append(t + dt)

area_over_4.append{ (C Y.sum{) * dx * dy)
area_over_18.append((C Y.sum() * dx * dy)
max_conc . append(C.max())

el for woltt. o7|M = TdAHET ede A
AW olgael S £4 e AU
2 o] Egt}, o], wwzko] 0~100% oo A
Al Mo WMEREE AAS}al, apply boundaries
s S AA 20e A& vhAT if ol

N 4%, 18%
NZetel 949 F9 AsE 4

olg BE FY AR A FrE
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levels [1
C.max()
levels. append( )
C.max()
levels. append( )]
levels:
€S = plt.contour(X, Y, C, levels-levels, colors='k', linewidths
plt.clabel(CS, inline-True, fmt-'%1.8F%%", fontsize-")

.scatter([x@], [v®], marker-"x")
.title("Final H2 concentration field™)
.xlabel{"x (m)")

.ylabel("y (m)")

.tight_layout()

. show()]
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.Figure(figsize-(-,1))

.plot(times, area_over_4, label-"Area >= 4% (m"2)")
.plot(times, area over 18, label-"Area »>= 18% (m"2)")
.xlabel("Time (s)")

.ylabel("Area (m*2)")
.title{"Hazardous area growth™)
.legend()

.tight layout()

.show()]
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