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Development of 300kW Ammonia Combustion Micro Gas Turbine
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Recently, ammonia is focused as one of the hydrogen carriers, research and demonstration of direct combustion

utilization has been reported. Toyota Energy Solutions Inc. (TE) has participated in a research project on ammonia

combustion power generation using a SOkW micro gas turbine (MGT) in collaboration with Tohoku University and

the National Institute of Advanced Industrial Science and Technology, and has obtained many results. This time, TE

has begun research on a 300kW MGT for industrial use, and has achieved 100% ammonia-only combustion as a result

of evaluating various prototype combustors for ammonia combustion.
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Fig. 1 300 kW ammonia combustion MGT package
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Fig. 2 Ammonia supply unit in the package
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Table 1 Specifications of 300 kW MGT

Fehl 300kW MGT
FEHEI ) 205kW (25C)
SRR 17.4%
1] =4 HHEBH Y4 7 v
B 1K 25— C v
I ok J o2 40,000min-1
[ e e 259k g/sec
i (7.210Nm*/h)
EBR 66
JRIFE f A 1T i 300C
AN = (13A) 1502 Nm®/h
PREHY A (NHa55) 3289 kg/h
PR A RE 496C
SRR [ A S A%
PRiEse
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Fig. 3 300 kW MGT cross section
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Fig. 4 Ammonia supply facility
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Fig. 5 Ammonia gas compressor
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Fig. 6 NOx removal unit (SCR)

MGTOEREICEI T % FHIRER I Y v a v b
u—ih =y b (ECU) »HHbsh, ZophsEs—
¥ (7 VE=T/LNG) RBMEEF%ZTOPEN A5
M (0s, COs, CO, THC, NOx, N2O) F— %, BREE
WA FREFT— 7S abET, RSy 7y — Ik
BT MR NT ANICKE LZEHIIPCB L U7 —% 1
H—=IZE DT IUEEZIT> TV b,

3. HEBRIER

4 Al 2 FE 0 L 72 #RBERFSTEPO, STEP1 ~ STEP3
DIVBLE X UL, RREAG R 2 Fig. 71087

3.1  STEPO¥ABEZR

STEPO#ABE# 13300kW I — ¥ = 2 L — ¥ 3 ¥ HHL#
WRBER & M L, RBERR D 285BI B & ORIERR 7 1

Download service for the GTSJ member of ID , via 216.73.216.196, 2025/07/12.



Vol.48 No.4 2020.7 300kW7 > EZTHRBRYAI7OH X2 —E L DR 237

WHREE (74 NV 2EHER) FFV Y FrvogFl
BoTWhe 7 VEZTIIREES ) ZVADOR— M
i CH T A (LNG) SRk & &L, il o spingil
MOHLNG+T ¥ B TIRA T A & PRBEZE IS L Tw
5o

RIRBEZRICBWT T v = 7RBER30% (LHVIL) F
TOMEEEZERL, 7y EZTHEROMKR o
EBEOMERR B X OBEAN2E1E H 11 T ONOx A Bl i L
TEhBZErfER L,

3.2 STEP1#ikizs

STEPI#ABER: TIX ALK, PERBF CHET S L7 R H
WIRPRIE & A R BE L H— R B I 2o ) v F Y —
YIBER R OE Z 2 I AN, MBEFSO L ®ILE ) v
FALTWD, T/, BEHER (RS 2 V) &2
LY, LNG+ 7 Y EZTIRS A AWEITZ T
LNGE 7 Y E=T7 OMBEFH D WREL o TWb, #
Bedn o 4 F & H TR IISTEPOMABE S & [FKEIC 7 4 L &
BRI TR L TW5, RBBEARTIET v E= 7B
F50% (LHVIL) ZER L7725, ZhULLEORBER T
KRB & e o 727280, TP o7 vy EZT
PR & B L 72,

L OFRERTIEMGT (8RR MIOh 5O RBT ~
Eo TR BRBOBRMEE CNOxEICH & LTIEHT %
S DG TVBDA, ARBAEH & L CRASEEE AT
WS TRET Y E= 7 (RICHRONOx & AR
DENEERE) HYORRT VE=TEEITHETS

EL, BAZEEBIITONOXMEA TN X o/zlz T
YEZTRBEFEOLRE LTS, (Fig 8)

3.3 STEP2#Akiz:

STEP2#ABE## (XSTEPVBRBEZF R ARIZ ) v 1) — V%
Wi ICHE U722 225 2 e o TB Y, BREHNRE (R
JAN) HSTEPLE i —fhbk e oo TWBA, 4 F
BHBEEIZOWTIZ 7 4 VAT LS4 ¥ TR
YMNEEHGRICEE LT A, TS X ) BREEEEA~ D
EHIZERBAN X BIRBET 2 OB L VT 1 FEED @
WHEZIHIL, T A FREE RS T O R T AE 2 AR T
52 ETT Y EZTHRBEREDR EEZ > T 5, AL
Wt ClI7 v == 7RBERT0% (LHVIL) Z3EH L Tw»
%o
3.4 STEP3#i%iss

STEP3#RBEL (Z300kWH i # A2 —Y = A L —3 3
CHTIRAREERS 2 X— 2127 Y EZ T RBEH IS YE %
MZ72bDTH 5o RERBEROMEHREE I 3 RAEI5H5 A
nNTHBY, 754 ay MURHIILEIREEN, T4 ~<Y,
Y h ) IBRETFIREG BB & o TV, 7T UE
S TR TCIE SRR L, Y4 ay MILNG+ 7
VEZTORENARY, T4V, AU FVIET
YEZTHHOREE LTWD, ILEUREETEE X O
RERBEIRO LRI T VBT RETIGE LTY v
FITHREL TV 5130, ILEURNERT & I L CRBER A
FESKE L, BRBESGNERA R 2SN L T, $727
A FEHHEE XIS E T 4 F (= 54 FNILORTEARE

RS 2 A 7 ~—2Rkegs (STEPO) STEP1 STEP2 STEP3
l thoFU H )40y b~ H T543U ‘
Qmﬂm @Wﬁj
Pis =)
fEZoS PREEZESR
- JRERBES R (P U P FL) - REEREELY v F BB 1t — - FREMEAR
o - BREE 1 R S VEN G - SRR3R (M By b —RER
~T1E
(LNG- 7 v E=Z T BEMES) (LNG— 7 > &= FEZIES T 42 TS5A4=Y, EhvEY -FRE
C T AL ETA S T AIWNLEBHT A F CAVEVIAVNBHTAS |- EBSHTA S
CING+ TV EZTIREE CLNG+ 7 v EZTIREE S LNG+ 7 v EZTIREE c TYEZTI00%EEHER
fER =iB8EER34.2% (LHVLEL) =iREBEE50.9% (LHVLL) =iBBEERT1.4% (LHVLEE)
- flsEHONOX 15ppmILTF - fldEHONOX 15ppmILTF - g ONOX 15ppmIATF - g HHONOX 15ppmIATF

Fig. 7 Prototype combustors for ammonia combustion
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Fig. 10 300 kW MGT operation with 100% ammonia combustion
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Table 2 Test results at 100% ammonia combustion

T T U A
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W ST T 146
5 — ¥ v C 4272
ar 7Ly HHHIES | kPaA 651.9
2> 7Ly HkmiEE | C 2817
LNGi & Nm®/h 0.0
7 VST iR Nm®/h 4198
PEA AR (il b 1)

0, % 174
CO, % 0.04
NOx ppm 10.6
NOx (@16% O2) ppm 14.7
CcO ppm 0
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Fig. 11 Combustor liner wall temperature
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