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Fig. 2 Brown coal gasification and purification test plant
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Fig. 3 Liquid hydrogen production test plant
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Fig. 4 Image of liquid hydrogen carrier and tank
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Fig. 7 Stable natural gas premix flame and flash back with
natural gas and hydrogen mixture
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Fig.12 Supplemental burner for natural gas and hydrogen dual
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Fig.18 Hydrogen flames behind micro-mix burner
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Fig. 1 Higher heat value of Ammonia and other fuels®®

_8_

Download service for the GTSJ member of ID , via 216.73.216.129, 2025/07/16.



Vol.43 No.2 2015.3

IXIF—FHYTELTCTEZTER WV EAXZ—EY

87

MRARIIZNIEIETB IRV, 27— VOBEMSE
B EFASRETH L, 200, k7 v E=T70OL
ANVF—FHEIRBLLY)DE N LR E, TYEZT
B A LEETH D, E R R i L Al b AL
ENTwns,
TYEZTOBREELTOMPIZRICLHIH LT A
FT TRV 1M40E/RITIE, 7Y B T IO BRE
EPER L CHBIHARE L L Tibh Tz, 19604
f12iE, 7A)HTX 1By P FL—URT VES
TERBREE LTSN, RITHROREEE & &E55E
FEOREFEEI BT TWAS, TYESTHAZREESE
LAY -y Iy INTW, Zoxry
~ TidSolar Model T-3504 2 % — ¥ v HideARL v v v
ELTHEN, BBESIZT VBT M AMREES:, $7-
(il BEBRBE RN & 25T X 7200, 19704E4C12 1 R ATE
YeEAEINC e o 72hs, TYETREHEEZEHALT
Wh70, TYEZTHRESROIETAIIZL  DEHR
HBALINOx S & E N 50 ML Z ONOx % ¥l 4 2 F
BAIHEE Lo 720 4R, T B TS E BEIR MR T
(SCR) &A%, =¥ ¥ ¥ OFEH A DONOxHII I b T
Wbk, T, TYEZTIYY Y ONOxME I
WAL oo TWh, BT T Y E=T 2K E L2H
BIHRRET T v NIV O E 4 THESBHB SR
TWwa%, HARTDH, HARBUHFIZFEB25HEICT SV F—
F ) TIEA LA ERE 72 Y 2 7 PR E R,
PUESTARET vESTRANIY FIFS R,

22 TUEZTOEEE L TOREH

T VES TG RO b NS 1T EREEIT R
X\, GBI A Y ) — WV ERBETH D (FE1). L
2o T, WLT vy =T AT A HE1, AIbEE
WG T AV AT AL LT 5 L CTERET
Hbo

F2IRT EIICT Y EZT DA BIT B RBEHE
FEIE 7 cm/secEEETH DY, RALKFZERKEZIHNRS &
RN, D728, T B TIIMREE LW T
DY, BBEHORHDOREL LD e TFHEINL,
FIIRT LT VBT OBIERAEIE16-25% &
KIRA AN LR EMINC 72 5> TV B o FEKIE 12651

Table 1 Heat of vaporization of Ammonia

Boiling point at Heat of
Compound normal pressure vaporization

T k]/kg
Ammonia -33.34 1371
Butane -1 320
Diethyl ether 34.6 353.1
Ethanol 78.37 841
Methanol 64.7 1104
Water 100 2260
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Table 2 Burning velocity of Ammonia

Maximum burning
velocity in air at
normal pressure

cm/s
Ammonia 7
Methane 37
Methanol 55
Propane 43
Hydrogen 291.2

Table 3 Ignition temperature of Ammonia

Explosive limits | Ignition temperature
% T
Ammonia 16-25 651
Hydrogen 4-75 500
Natural gas 47-15 482-632
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Fig. 2 Vapor pressure of Ammonia
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Fig. 3 Solubility of Ammonia
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Fig. 5 Test facilities for micro gas turbine power generation with temporary gas supply facility
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Table 1 Design performance of system
RSN kW) " 800
§; VAM+CMMALIZSR (Nm’/h) 22,000
BEHRH ZUSR (tCovF) Y 48,000
e | VAMALER (Nm’/n) 38,000
RE |grassuER (covE) Y 20,000
BEHRH ZHIHER (1-CO/F) 7 68,000

*1) 15C, 15E SE: omEFICHSIIHA.
#2) A% BEEVAM :0.5%, CMM : 30%& L 1§48,
#3) B@ER07% T 1 EMEE L A18E.
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Fig.14 Schematic diagram of control system for lean methane-fueled gas turbine generator
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Fig. 2 An aero-engine at cruise condition
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Fig. 5 Comparison of hydrogen, jet fuel and ethanol
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Table 1 Summary of the Treatment Plant (2013)

Facility Area

113,400m?

Sewerage System

Separate Sewage System

Treatment System

Standard Activated Sludge Treatment System

Planned Target Year 2020

Planned District Area 2914ha
Planned Treatment Population 63,500

Current Treatment Capability (Daily Maximum) 39,750m®  day
Influent Volume (Daily Average) 23,666m?*  day

Sewage Sludge Treatment System

Concentration—Digestion—Centrifugal Dehydration

Digestion Tank dumped Sewage Sludge Organic Component

0,
(Monthly Average) 87.70%
Digestion Sludge Organic Component (Monthly Average) 74.20%
Digestibility (Monthly Average) 59%

szt 20144E12H 26 H
AR5 A7 A 7K B JR)
T945-0053 AR THEMT 1 -11

* 1
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Fig. 1 Diagram of Treatment Process in the Treatment Plant
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Fig. 3 Siloxane Removal System
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Table 2 Digestion Gas Electrical Power Generation Target and Actual Results (2013)

Target Actual Results Achievements
Digestion Gas Generation Volume 801,470m*® (Normal) |826,148m*® (Normal) 103%
Digestion Gas Electrical Power Generation Consumption 799,388m? (Normal) |816,902m? (Normal) 102%
Operating Ratio 99% 99% 100%
Annual Electric Power Generation 1,137,371kWh 1,183,218 kWh 104%
Annual Electric Power Charge 14,058,000yen 19,394,265yen 138%
COz Reduction 629t 657t 104%
Electric Power Reduction Ratio 28% 31.8% 114%
Table 3 Digestion Gas Electrical Power Generation ,Actual and Reduction Ratio (2013)
Use of MGT (Actuals) .
No Use of MGT Reduction
Year Month Purchased MGT G.e‘neration Total Electric Electric Power (Estimated Electric Power
(W~ month) | (6Wh. monty | (cWh monts) | Charge (ven) | Chargeyen) | Charge (ven)
2013. 4 204,860 103,217 308,077 3,008,565 4440911 1,432,346
2013.5 217,390 102,787 320,177 3,178,624 4,616,016 1,437,392
2013.6 212,980 97497 310477 3,269,463 4,708,994 1,439,531
2013.7 230,960 97,206 328,166 3727736 5,258,077 1,530,341
2013.8 228410 93972 322,382 3743428 5,248,951 1,505,523
2013.9 212,810 90,523 303,333 3,992,640 5,651,488 1,658,848
2013.10 212,460 93,187 305,647 3,887,089 5545483 1,658,394
201311 208,540 90472 299,012 3,770,007 5,359,916 1,589,909
2013.12 211,200 103,062 314,262 3,755,990 5,515,041 1,759,051
2014.1 212470 106,617 319,087 3,744,427 5,540,855 1,796,428
2014.2 188,690 92,969 281,659 3471,770 5,107,324 1,635,554
2014.3 196,110 111,709 307,819 3,631,930 5,582,878 1,950,948
&t 2,536,880 1,183,218 3,720,098 43,181,669 62,575,934 19,394,265

—

. Electric Power Reduction Ratio

1,183218 kWh . 3,720,098 kWh = 31.8%

2. Electric Power Charge Reduction Ratio 19,394,265yen 62,575,934 yen = 31.0%
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Fig. 4 Biomass recycling center
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Table 1 Description of business
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Fig. 1 Micro gas turbine & heat recovery steam generator Unit
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Fig, 3 Heat recovery steam generator
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Fig. 9 VOC removal system flow
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Fig. 1 Longitudinal section of M701FS gas turbine
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Table 2 Typical gas composition and characteristics of low Btu

gases
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(Vol.%) CO, 22.1 154 1.9 10.9 —
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S LR e (cm/sec) 0 56 72 44 37
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Fig. 2 Multi can type combustor for low Btu gas fuel

100
llji —_—
& & 50
]

0
i B 90
E
X §‘45 ..................
:S —
o Olo4G
0 25 50 75 100
& (%)

Fig. 3 Combustion efficiency improvement using bypass valve
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Fig. 6 Efficient cooling structure for combustor wall
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Fig. 7 Fuel nozzle for low Btu gas fuel
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Fig.10 Shaft arrangement of low Btu gas firing GTCC
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