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Obr. 1  Principiální schéma technologie tepelného zpracování
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Výsledkem fáze modelování a identifikace je empirický model procesu s blokovým schématem podle
obr. 3, obr. 4 a obr. 5.

1
Temperature [deg F]Transport

Delay Td [s]

Valve Control

Steam flow rate

Steam pressure 

Steam Flow Dynamics

1/4095

Water flow rate [lbs/min]

Dry mix feed rate [lbs/min]

Ambient temperature [deg F]

Steam volumetric flow rate

Product temperature [deg F]

Blender

4
T_ext [deg F]

3
Mix [lbs/min]

2
Water [lbs/min]

1

Valve Control (0,4095)
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Heat outflow due to radiation1
Product

temperature
[deg F]

c_steam

steam specific heat
at given pressure

[D]
Water flow

[B]

Water Temperature

[C]
Product temperature 

Product
Thermal
Capacitor

[B]
Mix temperature

s
1

s
1

Heat Flow
through

Incoming Water

Heat Flow
through

Incoming Mix

Heat Flow
through

Evacuated Product

[C]

[D]

[B]

[A]

G_tank

1/C_tank

G_tank

[A]
Dry Mix

4
Steam volumetric

flow rate

3 Ambient temperature [deg F]

2
Dry mix feed rate

[lbs/min]

1
Water flow rate

[lbs/min]
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Steam Control Valve Steam Nozzle

2 Steam pressure 1Steam flow rate
through nozzle

Uniform Random
Number [0.5,1.5]

20.3

Steam
Pressure
[PSIg]

R_nozzle
G_valve

sqrt(u(1)) u(1)^2

0

Air Pressure
[PSIg]

1Valve Control
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Controller Sampling = 30s

Setpoint

deg F  

Valve Control (0,4095)

Water [lbs/min]

Mix [lbs/min]

T_ext [deg F]

Temperature [deg F]

Wet Blender

2.56

Water 

Kp

Ki

Bias %

Setpoint (0,T_max)

Temperature (0,T_max)

Error (-T_max,T_max)

Speed T_max/s

Valve Control (0,4095)

Supervised PI Controller with Antiwindup

.2

Ki

.5

K

Setpoint (0,T_max)

Error (-T_max,T_max)

Speed (-T_max/s,T_max/s)

Dry Mix (0,50 lbs/min)

K (0,1)

Ki (0,1)

Bias (0,100%)

f (0,2)

Fuzzy Scheduler - S function

50

Dry Mix
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Ambient Temperature
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Feedforward (bias), a parametry PID regulátoru jsou zadávány z�
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��#�.
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&�� #��1���� RSLinxTM, který podporuje
���
�������#������778������ �#	���.�����#��1����� !#
6�$�%�������4��� �
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#��!������������( -�79+. Matlab i PLC se k RSLinx chovají jako klienti. Funkce pro zasílání a
#��0����������� DDE serveru jsou volány v Matlabu z�+;/
����2�4�	�����
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� �#5!�
��� &�
dynamika simulovaného procesu nebude z pohledu PLC, které je s����	�%��.�!���!���������������
v�#�����
2� ��!� ������	
� #�
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Je-li k dispozici Real time toolbox pro Matlab [1] od firmy Humusoft je situace velmi jednoduchá.
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4.2  Synchronizace pomocí S-funkce
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