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The achievement to the high efficiency generation
using of a characteristic of ‘Direct melting system’
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Abstract

Nowadays, approach to the global warming is demanded in waste treatment facilities.
In particular, the interest in the high efficient waste power generation are increasing.
Compared with general thermal power generation, the waste power generation
efficiency is low due to high temperature corrosion of the boiler part caused by the
components of waste. Therefore, high efficient waste power generation is thought to be
difficult. Under these circumstances, we have wrestled with waste power generation for
over 30 years with ‘Direct melting system’. In this paper, We report an achivement to

the high efficient generation using of a characteristic of ‘Direct melting system’.
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Fig2 The overview of Shaft-furnace type gasification and melting furnace
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The flow diagram of Direct Melting System(encircled number in this figure corresponds to Table2)
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Fig.3 An example of the steam turbine generation system in
the waste treatment facility
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Fig4 An example of heat balance
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Tablel  The comparison between thermal power generation and
waste power generation

KAOFE REYHE REMREDEH

ARRE 600~610°C 300~400°C

AREHE
AREA 24.5 MPa 3.0~4.0 MPa

BEE
A—EUHEE ~95 kPa ~80 kPa i
HEE (EELY) 1,000,000 kW T4 5,500 kW INRAR
HEIHHE | SE443% (H19) | F#10.9% (H18)
RME
REHME=

EARE (TH - 3—UR - BEF)
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Table2 The solution and technical issue about high efficiency
waste power generation
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Fig.5 Improvement of the generation efficiency by the combination
of each factor (improvement technology)
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Table3 The example of high efficient waste power generation in DMS

B

WAL TEERFRAE AREH HEE ZEEAR
* (t/ B) (°C X MPa) (kW) £A
Bl 80 450x 3.8 1,250 H12.4
BB 400 400x 3.9 8,500 H14.4
RBREHEEH 160 400 % 3.9 2,400 H15.6
Kok 387 400x 3.9 9,500 H15.4
db S Ak 720 400% 3.9 23,500 H19.4
<u%“@7%)—a‘/957\21) o 530 400x 3.9 9,000 H21.7
1B R T A 402 400% 3.9 10,500 H22.4 (F7E)
ERREITHAR 500 400% 3.9 14,000 H22.4 (F7E)
@y J_ﬁ/ﬁ 1 450 400% 3.9 13,500 H25.4 (FE)
T 380 400 % 4.0 10,000 H23.6 (F7E)
TR 255 400x 3.9 4,400 H23.4 (FE)
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Fig6 The tube Layout of the boiler
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Fig.7 The steam turbine generation system using water—cooled condenser
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Tableb  The performance comparison in cooling methods of condenser

BKBOAEANAR

15H - -

KA A

REWH RRHN 23,500 kW 22,000 kW
A—Er A0 REHKE 107.04 t/h 108.2 t/h
A—EVARD AZRBE-END 400°C 41ata 400°C 41ata
A—EUH0 HREE - EH 33°C 0.052ata 54°C 0.15ata
BMRER BE-EH 252°C 11ata 250°C 10ata

FEHE 22.3% 20.8%
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Table6  Electricity balance in performance test

BHHNIEE (t/d) 252
BRI FHE (kJ/kg) 9092
HEEA (kW) 6717
| EEA (KWh/t - = #) 214

NTS2 (kW) 6378

| EE (kWh/t - = &) 203

HEEN (kW) 21177
| EEE (kWh/t - &) 673

GTEEN (kW) 14460
| EEA (KWh/t - = @) 460
FKEImNE (%) 23.0
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Table7  Future measures about the high efficien t generation
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