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unit stage 1 stage 2 total
cooling plant:
refrigerant water water water
cooling capacity underground kw 2,500 2,500 5,000
cooling capacity above ground kW 2,850 2,850 5,700
cold water supply temperature!)  °C 15 15 1.5
cold water return temperature’)  °C 18 18 18
cold water volume flow rate m3/h 148 148 296
cooling capacity ACH 1 and 3 kw 530 530 1,060
cooling capacity ACH 2 and 4 kw 1,750 1,750 2,500
cooling capacity CCH 1 and 2 kw 570 570 1,140
total condensation heat kw 6,510 6,510 13,020
cogeneration plant
fuel minegas minegas  mine gas
CH, content in the fuel Vol.-%  50-60 50 - 60 50 - 60
fuel demand kw 8,442 8,442 16,884
electric output kw 3,194 3,194 6,388
thermal output kw 3,500 3,500 7,000
total efficiency % appr.80  appr. 80 appr. 80
exhaust gas emissions 2)
.+ COY mg/mi <650 <650 <650
+ NOY) mg/mi <500 <500 <500
+ hydrocarbons excluding CH, mg/mg <150 <150 <150
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Shaft »Ludwike Refrigeration
Compression Absorption Absorption
chiller chiller 2 chiller 1
o 2850 kw
Ndi>4

15°C| [45°C 45°C

730 kW] |

125 °C

1,490 kW

Engine-based CHP plant
8,442 kw

S

Mine gas 2
(50 Vol.% CHy)

130°C

A 3198 kW
63KV
S0 Hz

100 °C

</\ 2,500 kw
4 ,T,?;'“}:gje",' berg 1 IR f Return line
O | Jsarc o] [arc mmec| [seec T reneeTn
. o« 28° o . o 70°C
4 9 \FrTe
HAMH Air cooler 5

i CoolinE V\‘;vater heat exchanger
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Shaft »Ludwike Refrigeration Engine-based CHP plant

Compression  Absorption Absorption

chiller chiller 2 chiller 1
Total waste heat waste heat  waste heat waste heat Losses and waste heat
6,512 kw 730 kW 4,290 kw 1,748 kW (20 %)

1,490 kw
a .

—

Above ground
Underground

f
2,850 kw Own electrical

requirements for the

(= 100 %)
. Thermal output
\ of fuel

/ 8,442 kW
\

- 350 kw .
Insulating losses (pipework)

2,500 kw

overall process 2,800 kW
(33 %)
Electrical

Three-chamber excess capacity

pipe feeder
2,500 kw
Air cooling

-7 TJZadrzomii b)Yz RU— 3 UEERDSankey Diagram (55 1H8#53R)

8.000KBD 7 ILBBZRE LIS, FBD

quantity unit tri-generation plant

coal fired power station
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roofed storage capacity 5,000 Srm
open storage capacity 10,000 Srm
solar thermal collector 630 m2
nominal power - thermal oi! boiler 6,000 kW

nominal power - thermal oil ECO 500 kW
nominal power - hot water boiler 7,000 kw
nominal power - hot water ECO 1,500 kW
nominal power - oil boiler (peak coverage) 11,000 kw
maximum thermal power - solar collector 350 kw

net electric power - ORC 1,000 kW
production of heat from biomass 60,000 MWh/a
production of heat from solar energy 250 Mwh/a
production of electricity from biomass 7,200 Mwh/a
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heating medium therma! oil
inlet temperature 300°C
outlet temperature 250°C
working medium - ORC sificon oil
cooling medium ' water
inlet temperature 80°C
outlet temperature 60°C
thermal power (thermal oil) input - ORC at nominal load 5,560 kW
net electric power output at nominal load 1,000 kw
thermal power output (ORC condenser) at nominal load 4,440 kW
net electrical efficiency at nominal load 18.0%
thermal efficiency at nominal load 80.0 %
electric and thermal losses 20%
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turbine

thermal oil cycle

enerator
%direcdy coupled)

thermal oil ECO

thermal oil )
boiler ORC-
biomass [ process regenerator
B evaporator

furnace condenser

silicon oif
pump

]

combustion
air pre-heater “

district
heating

flue gas

economise
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