
FLOWSHEET HAZARDOUS WASTE ROTARY KILN INCINERATOR
MODEL DI20/STEP-DFGT-WFGT

20 MW NOMINAL
 THERMAL INPUT

VERSION WITH STEAM ENERGY RECOVERY AND STEAM TURBINE ELECTRICITY PRODUCTION

www.dutchincinerators.com

WASTE COMPOSITION AS PER DESIGN CASE 20240226, 100% MCR
INCINERATOR TYPE: DI-20/STEP-DFGT-WFGT (20 MW THERMAL INPUT)
Model DI-20/STEP-DFGT-WFGT: with Steam Energy recovery + Electricity Production and Dry+Wet Flue Gas Treatment system, SATURATED STEAM, AIR COOLED CONDENSER
Saturated steam at: 21.00 bar(a) boiler pressure

Rev.0

3504.58 kg/hr =

84.110 ton/day

2.718 m % Cl

0.611 m% S

20545 kJ/kgHCV

18286 kJ/kgLCV

17801 kW LCV
20000 kW HCV

3186 kg/hr = 0 kg/hr = 0 kg/hr =

76.460 ton/day 0.00 ton/day 0.00 ton/day

2.718 m % Cl 0 m % Cl 0 m % Cl

0.611 m% S 0 m% S 0.001 m% S

20021 kJ/kgHCV 31685 kJ/kgHCV 45575 kJ/kgHCV

17781 kJ/kgLCV 28846 kJ/kgLCV 43414 kJ/kgLCV

15736 kW LCV 0 kW LCV 0 kW LCV
17717 kW HCV 0 kW HCV 0 kW HCV

3185.83 kg/hr =

76.46 ton/day

20021 kJ/kgHCV

17781 kJ/kgLCV
15736 kW LCV

17717 kW HCV

44970 kg/hr = 473 kg/hr =
1079 ton/day 11 ton/day

550 °C

1019 °C

47683 kg/hr =

1144 ton/day
318.75 kg/hr = 11.66 % O2 wet

7.65 ton/day

13.67 m % Cl

0.31 m% S

25782 kJ/kgHCV

23329 kJ/kgLCV

2066 kW LCV
2283 kW HCV

0 kg/hr =

0 ton/day Volume PCC: 146.09 m3

Residence time: 2.84 seconds

1100 °C

48001 kg/hr =

1152 ton/day 225 kg/hr
101.18 kg/hr = 10.61 % O2 wet 919 kJ/kg

2.428 ton/day 215 °C

40.00 m% sol.

16660 kg/hr

675 °C 2799 kJ/kg
26 kg/hr = 215 °C

1 ton/day

16885 kg/hr

POWER EXCHANGED: 8697 kW 919 kJ/kg
215 °C

BOILER / STEAM PRESSURE:

21.00 BAR (ABS.)
19.99 BAR (G.) 570 °C

47975 kg/hr =
1151 ton/day

13534 Kw

TOTAL ENERGY SUPPLY BOILER:
TO STEAM CYCLE:

13534 kW 5885 kg/hr 22545 kg/hr

Efficiency on LCV: 2799 kJ/kg 2799 kJ/kg
86.0% 215 °C 215 °C

5885 kg/hr

POWER EXCHANGED: 3072 kW 919 kJ/kg
215 °C

369 °C

47975 kg/hr =
1151 ton/day

22770 kg/hr 1891 kg/hr 0 kg/hr 20654 kg/hr

919 kJ/kg 2799 kJ/kg 2799 kJ/kg 2799 kJ/kg
215 °C 215 °C 215 °C 215 °C

21.00 Bar(a) 21.00 Bar(a) 21.00 Bar(a)

22770 kg/hr

640 kJ/kg
POWER EXCHANGED: 1764 kW 152 °C

1025 kW

8.2E+06 kWh/year
250 °C 91.32 % uptime

47975 kg/hr = 1605 kW

1151 ton/day

0.070 GBP/kWh
POWER EXCHANGED: POWER LOSS: 574167 GBP/year

22770 kg/hr 0 kg/hr 1732 kW 127 kW

640 kJ/kg 640 kJ/kg
152 °C 152 °C

63.71 % effic.
Inlet steam enthropy:

6.32116 kJ/kg

579 kW HOLD FOR FINAL MOTOR LIST

25.0 m3/hr

250 mLC

70 % eff
24.28 kW 0 kg/hr 20654 kg/hr

2497 kJ/kg 2497 kJ/kg
1.30 Bar(a) 1.30 Bar(a)

225 kg/hr 20654 kg/hr 

105 kJ/kg 449 kJ/kg
25 °C 107 °C

POWER EXCHANGED: 11751 kW POWER EXCHANGED: 11751 kW

37 kW

25 °C 210 °C
10967 kg/hr = 0 kg/hr =

263 ton/day 0 ton/day

210 °C

58942 kg/hr =
1415 ton/day

56 °C Reference O2 conc. 11.0 vol.% dry 11

62435 kg/hr = SO2 concentration: 11.3 mg/Nm3 50

1498 ton/day SO2 concentration: 3.9 ppm
391.14 kg/hr = 61292 act m3/hr HCl concentration: 8.2 mg/Nm3 10

9.39 ton/day 50810 Nm3/hr HCl concentration: 5.0 ppm

11.4 vol% O2wt
205 °C 13.6 vol% O2dr

338 kg/hr =
8 ton/day

9.29 kg/hr =
0.22 ton/day

205 °C

59004 kg/hr =
1416 ton/day

81353 m3/hr

42 mbar

70 % eff
134.15 kW

62434.9 kg/hr =
1498.4 ton/day

56.3 °C
60991.2 act m3/hr

50810.3 Nm3/hr
11.4 vol% O2w

6321.2 kg/hr = 13.6 vol% O2d
151.7 ton/day

130.6 kg/hr =
3.1 ton/day
30 m%NaOH

Eff. SO2 removal: 99.00 % 3021.1 kg/hr =
Eff. HCl removal: 99.00 % 72.5 ton/day

56.3 °C
2.00 m% TDS

EXTERNAL STEAM 
SALES

OPTIONAL

Discharge flue gas

Supply fresh water

Caustic (NaOH 
solution)

AMBIENT AIR 
COOLING

Flue gas + dust

Discharge flue gas via 
stack

Component Emissions, corrected 
to reference cond. 

EU 
standard

Air Cooling fans

Ambient air Fly ash discharge

Make up water

Blow down waste 
water to water 

treatment

Supply dry scrubbing 
additive

BICAR

Discharge fly ash + 
salts

Supply activated 
carbon

Flue gas + dust

ID FAN

LP Steam LP Steam

NOTE: WATER COOLED CONDENSER 
FOR DISTRICT HEATING: FUTURE

Condensate 

ELECRICITY 
SAVINGS PER 

Boiler feed water 
pump discharge

Feed water to 
desuperheater

TURBINE 
PROPERTIES

PROCESS 
INTERNAL ELECTR. 

CONSUMPTIONBoiler feed water 
pumps

By-pass steam to 
condenser

Net steam to turbine

Boiler feed water

NET ELECTRICITY 
DELIVERY TO GRID

Flue gas + dust
ELECTRICITY 
GENERATION

ECON feed water

Flue gas + dust

ECON feed water
By-pass steam to 

deaerator

Saturated steam 
;production boiler

Supply combustion air

Flue gas + dust
Blow down boiler 

water to water 
treatmentUrea / SNCR 

(optional)

Saturated steam

Fly ash discharge

ECON feed water

Flue gas + dust

TOTAL POWER EXCHANGE 
STEAM CYCLE

Saturated steam

Input waste stream 3, 
DIESEL:

Waste supply to Post 
Combustion
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Total all waste streams to 
KILN+PC

Waste supply to Rotary 
Kiln Input waste stream 2:

Total all waste streams to 
KILN

Supply combustion air Discharge ash

Flue gas + dust

ROTARY KILN

POST COMBUSTION 
CHAMBER

BOILER SECTION 
/CONVECTIVE 
EVAPORATION

ECONOMISER 
SECTION

DEAERATOR

BOILER SECTION / 
RADIATIVE 

EVAPORATION

AIR MIXING 
SECTION

DRY SCRUBBER / 
BAG FILTER

GENE-
RATORTURBINE

CONDENSOR (AIR 
COOLED)

CONDENSOR (WATER 
COOLED COOLED)

DE-
SUPER-
HEATER

WET SCRUBBER

STACK
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