Design Projects in 2010/2011:
1) Automatic Control Virtual Lab of Water-Tube Boiler
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E Diagnostic page
Options Boiler pressure

Outlet superheater pressure
Inlet reheater pressure

Outlet reheater pressure

Feed water temperature

Dutlet economizer water temperature
Dutlet superheater temperature
Inlet reheater temperature
DOutlet reheater temperature

Aur temperature

Exhaust temperature

Aur delivery

Fuel delivery

Feed water delivery

Steam delivery
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Boiler Thermal and Heat balance:

Quantity of available heat in the fuel Qd;

Quantity of heat used in the economizer Qe;

Quantity of heat used in the generator tubes Qg;

Quantity of heat used in the superheater Qs;

Quantity of heat used in the re-superheater Qrs;
Quantity of heat lost in the funnel for fumes Qf;
Quantity of heat lost for radiation and unburned Qi.

| | Control system

Air register 0K
Fuel register 0K
Lewvel regulator oK

Fuel avvailable heat:

Heat to economizer Cle:
Heat of vaporization Qc:

Superheat Cs:
Reheat Cirs:

HEAT BALAM™MCE

Wi'aste heat in the funnel byw exhaust gas Of
Waste heat (radiation, unburnt..) Cn:

Efficiency:

B Qe - 6.50%
Qc = 49,50 %

B ©f=580%
Qrs = 14,10%

B Qs = 12,90%
Qi = 4,20%

| 41.569 M.J/h |

| 237 MJfh I
I 22617 MJdfh I

309 MJfh
644 MJj/h
265 M.Jfh

| 192 MJfh |
I 0.900 I




2) Automatic Control Virtual Lab design of Steam Power Plant

“ THW-02 Steam Plant
Commands
Diagnostic page

Options:
Rectart program)|
Exit program
Report

Plant different Design Parameters:

Include Reheater + deaerator # 11

Exclude Reheater + deaerator # IlI

Include only feed water heater # 1 (same as exclude Il + V)

Include only feed water heater # |1 (same as exclude Il + IV)

Include only feed water heater # Il (same as exclude | + IV)

Include only feed water heater # 1l (same as exclude | + IV)

Include only feed water heater # IV (same as exclude | + 11)

Include only feed water heater # IV (same as exclude | + 11)

Include only feed water heater # | + Il (same as exclude 1V)

Include only feed water heater # 1 + Il (same as exclude 1V)

Include only feed water heater # 1 + IV (same as exclude Il)

Include only feed water heater # | + IV (same as exclude I1)

Include only feed water heater # Il + 1V (same as exclude 1)

Include only feed water heater # Il + IV (same as exclude 1)

Include all feed water heaters # I+1l + IV

Include all feed water heaters # I+1l + IV

Include no feed water heater (same as exclude all # 1+11+1V)

Include no feed water heater (same as exclude all # I+11+1V)
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oiler pressure 438 b
Outlet Superheater prezsure A43.0 bar
Inlet Hight Prez=ure Turbine pressure
Outlet Hight Preszure T urbine pressure

FOTATIOM

Electric pover

Cutlet Superheater temperature 430 “C
Inlet Hight Pressure T urbine temperature
COutl=t Hight Pressure Turbine termperature

Inlet Fieheater pressuns
Outlet Reheater pressure
Inlet Intermediate Fressure T urbine pressure
Ihlet Condenser pressure
Inlet | Stage steam pressure
Inlet |l Stage steam pressure
Inlet 11l Stage skeam pressure
Inlet IV Stage steam pressure
Stearm delivery

| Bleeding deliverny

Il Bleeding delivens

Air kemperature

Air deliverny

Feed water delivery

Inlet Condenser cooling water temperature
Inlet | Stage feed water termperature

Irlet 1l Stage feed water bernperatune

Inlet 11l Stage feed water termperature

Inlet IV Stage feed water temperature

Inlet Feheater ternperature
Outlet Reheater termperature
Inlet Intermediate Pressure Turbine temperature
Inlet Condenzer termperatune
Inlet | Stage steam termperatune
Inlet Il Stage steam temperature
Inlet 1l Stage steam temperature
Inlet I Stage steam termperatune
W ater vapor ratio

Il Bleeding deliverny

I Bleeding delivery

E =haust temperature 151 "C
Fuel deliverny 1.454 Kg/h

Condenser cooling water delivery

Outlet Condenser cooling water temperature
Inlet Condenzer condensate kemperature
Inlet | Stage condensate bemperatuns

Inlet 1l Stage condensate termperature
Feed water temperature



3) Automatic Control Virtual Lab design of Centrifugal pumps station

= THW-10 Principles of

hydraulics and Centrifuge

pump program
Tl Fecord
1, Pump 1 OROFF

. Resvalutlors murms 1

 Pump 2 ONJOFF
. Fevolutiors [ T

Shosdent mamg

. Mamifold wvalve

L Suction valve puamp 1
. Dalivery valve pump 1
- Sueticr valve puams 2
. Balivery valve pump 2
. Cormection valve

Wy bw BN

. Halght suction
| D, Differerce In helght

The station includes two centrifugal pumps which may work

& Centrifugal pump section g H
1. Filter
2. Maonreturn valve
3. Suction pipeline
4 Delivery pipeline || £
5 Impeller o
b. Cochlea 'f
7. Seal
. Casing a
9. Bearings e
10. Shaft P
w
-
& VARIBALE
E? SYSTEM HERD
PIFE FRICTION
FIXE T HE&D = ;D—d F | L3
IMED SYSTEM LU-\.rf Ty
Centrifugal pump by one impeller ] FUME + FLOW
@ RATE OF FLOW 0

separately or work as pairs in parallel or in series. The pumps are provided with separated controls
and instrumentation. Each of the two pumps can be operated independently from the other pump.
The simulation allows changing all the operation conditions of each pump including the rpm, the
inlet suction head, and the output discharge. This allows investigation of the H-Q curves of the plant
for all possible different flow conditions. Also the characteristic H-Q curve of each pump can be
obtained at full load conditions. The simulation includes many critical control alarms, input/output
signals, operation and instrumentation parameter-boards, diagnostic page tools, error-report filling,
help/trouble-shooting menus and Thermal Balance Calculations and Plotting tools.
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4) Automatic Control Virtual Lab design _for filling different vertical tanks with liquids:

This is a practical automatic control and real fluid

processes existing in filling different vertical tanks _Q].._ g jl
with liquids. The plant includes a venture-meter at _ .
output and flow control valve at inlet. The simulation [ (st | T
allows adjusting flow/speed values, working data, D
and venture meter values. The tank filling time is i
calculated and the diagram of head-pressure is
plotted, presented and updated instantaneously. (2
The simulation includes many critical control z =0 [ S~ ~
alarms, input/output signals, operation and - N
instrumentation parameter-boards, diagnostic page i
tools, error-report filling, help/trouble-shooting menus _‘_:-...EEE---""""'_H_ 1 J L -
and Thermal Balance Calculations and Plotting tools. F-ni_,..ﬂl
L] ] U B
ks nE t
-:: ﬂI '% &H
2l M
i[% NEF
s —
FLOW/SPEED YALUES WORKING DATA
Output flows m3/s :[0.26 | !E.__.E Tank volume m* . 4|20 »
Output speed m/s - [12.58 | Tank height . 4 (10 4
Input Floes m#z 1|F|F | nig Liquid density katm® . 4 (1000 2
VENTURI METER VALUES Exit Section of outflow me ;. 40,020 (3
Liquid density kg/m® Speed THE FILL TIME
Throtting ratio - Acceierated Hoiml Hours, minutes, secondz - 00.16.03 |
Cifference in height m .. Ll_' ﬂ
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