v

KIGAS Vol. 27, No. 3, pp 11~18, 2023 htps://doi.org/10.7842/kigas.2023.27.3.11

(Journal of the Korean Institute of Gas)
= ) S
olmiof ol SN U Iy S8
To|aly - ZAFM* - Ofxf2* - HiFES[* - HEHI*

A&Het7 sl v oy A §tetat aaE,
g Ast7| et vl A et oA
(20233 92 19 H<m 202313 9€Y 24U 4, 2023 9¥ 24 A=)

Ammonia Combustion Characteristics and
Technology Development Trend

TMin Jung Lee- Yusung Kim - Chaewoon Ma - Junhee Bae- Chanbin Yeom
Dept. of Future Energy Convergence, Seoul National University of Science and
Technology, Seoul 01811, Korea
(Received September 1, 2023; Revised September 24, 2023; Accepted September 24, 2023)

oF
=1

ko

B Aol AT wale] §43 FUHL Ut el dmol tal A4 Y 7% FI
1k el o) At Honlel dasl 84 @ s ARG LAl A4 Beilol 421
Al el fsislon, ehevol ik Sl e 712 st sk 2 9 ANOx el Sl
A ok @ar1%0] A WS AT, ThATe 2E hmio} )% Eal el WH 3 4]
SRER 0 EAE Aun, ol B BF A7 Y PFe £ B =L e ghmuiol Aol
B 12H ANT FF AT BT D ovie] dha) AZstu Feh

Abstract - This study explained the need for ammonia fuel and the value chain as a hydrogen carrier. The
basic concept of ammonia combustion characteristics and the development of flame stability and low NOx
combustion technology were introduced. In addition, through the trend of ammonia combustion technology,
the characteristics of ammonia combustion technology in the power generation and industrial sectors were ex-
amined, and the author’s opinions were included. Through this paper, the author intends to give some overview
of basic knowledge about ammonia fuel and its future development direction and meaning.
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Fig. 1. The value chain of CO2-free ammonia fuel.
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Fig. 4. Top 10 importers of ammonia in 2021[4].

1.3, YO AlE &gt U Ul sE

2021 71202 AAMA FEY ol AiteFe Azt
1.85% & F&olH, dRY ol Ak o i
A o RE S AEE Tl A4kt Qo AL
L F329%), EAIoH10%), U=(9%), 55(9%), 2
=(8%) <A [3]1°01H, BH=t& FA dYolE A A
AbehA) 3 e Y3t Aok AT R Yol
HEE A= v, D9 A Yikske] oF
10% F=R1 1187 Eof] B3}k 2l 7go|t}. o] 23
oA 7P R ol Y80 2= Fig. 490 U
ERd nie} o] gh=io] MA 49 & ARk 9o,
FAFL AT 1407 E A =0l o]H o] A=
Hh= g2 A d 309] A3 FRYoLE A wY st
AY 4%k 52 Yol B# AFgo] TR
= Zlolt}. o]of whe} k=] hE ok th gk A
A BT 35314 S71E AL R Btk

Iy ote] 4| Al A WS Fig. 50 YR ATt
A 90F ¥ FE9 gEY ol A 20501 300%
Ao FEZ ZFT Ao E A3t ok =5 A4
ZFZmoA A AF3 A 1.859 & FFrA
AT AE A RITF F7H & 7| E A S E
ZTeH4.79 Eo 2 Aty st )k A
of AAl] M AR 7Hte] dEU o} ALt A B
9 O FAE 83 A GRYoF AR A
Zlo] F431A Y E AL 2 o g3ith

2] 4920309 R Yol a0l g 5
o] AT A= FUAA| T oju] LEH 102} HE
FAZ I} A1z A || EAG S B3l 23t
HHo = drYol I F8HS =3 & F Jo
H, o] & Table 1°] YERJUT}. -4 T4k A5 =
Aol A 102 A 55 Al o) A= 2030704 A&t
SR A] TAE 3 6.9TWhe] &= Yo} 76k
HAE Lk AY3ta 1o ol & kg 79 Azt
296%F Bo] kR olrt etk HAE Utk
A7), 4 AA TEE A% FaTF SHANA A

o
L

Nt

TR o\ T

2o A AAFF 2030 T4 FRE 3907 Eo|, o]

a7~k 3] A #2738 A3E 2023 99



Sl¥IA - A - rHAE - ] - gk

gl

~50% of 2050 demand is projected to come from new applications, with shipping fuel as the main contributor

Total (in USDbn)' 90=g
Total inmT) (TR 1lsxE

2021E 2030E

Ammonia supply expected to shift towards blue and green

300=8
470 FOIEE]

Hydrogen carrier

Power New
100% of demand
- from new applications
Shipping fuel expected to come
from clean ammonia
Conventional
Agriculture/ applications

Industrial 567

grey

2040E 2050E

L AR  BNaR Bual

M Grey ammonia Blue ammonia

Green ammonia

Fig. 5. The ammonia demands and its market trend from 2021 to 2050[5].

Table 1. The domestic ammonia demands in 2030.
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Fig. 7. Laminar burning velocity of NH3-air
flame[2].
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