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Parameter Physical meaning

€, Specific heat of gas

c, Specific heat of solid

c, Specific heat of kiln wall

m, Mass of gas

m, Mass of solid

m, Mass of kiln wall

A, Surface area between gas and solid

Ay Surface area between gas and wall

A Surface area between solid and wall

A Surface area between environment and wall
by Convection coefficient between gas and solid
Ve Convection coefficient between gas and wall
(/8% Convection coefficient between solid and wall
Vo Convection coefficient between environment and wall
o Coefficient of radiation

&, Emissivity of gas

£, Emissivity of solid

&, Emissivity of wall
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Parameter term Value
c m, 450.00
cn, 550.00
Cly, 55.00
A, 74.50
Ve 5.10
(//wsAws 2.50
U Ao 119.30
O'gsagAsg 5.04x 1078
oA, 5.22x10°"
(rswagAwg 5.32x10°°
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Data collection

Reduced-order model

U=0-&t
: [-3.35505767e+02]

[ 1.09413805e+00]
[ 2.50870994e-02]

[-1.76733652e-01]
[-1.13576061e—03]
[ 1.56360056e—04]
[ 4.07023194e-04]
[ 0.00000000e+00]
[ 0.00000000e+00]
[ 0.00000000+00]
[ 0.00000000e+00]
[ 0.00000000e+00]
[ 0.00000000e+00]

[-7.07598747e-01]
[ 2.479225772+Dy
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process control

High profit

U Save resource

‘Maxfa(x)
é\ G Multi-ob
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optimization problem
Real-time optimization layer

Optimal System states
setting value

Max f,(x)

Predictive
model
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)
Model predictive control layer
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Method RMSE Au Coal consumption Production cost
MPC (tail) 0.747  0.062 5.572 0.384
MPC (reaction zone) 0.874  0.046 5.896 0.394
MAO-MPC 0.497 0.077 5.331 0.379

The minimum values of each method are in bold.
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