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ABSTRACT

Combustion characteristics of partial cracking ammonia gas were investigated using a tangential injection
burner. As the cracking ratio increased, the stable operational regime expanded, leading to the blowout limit
of ¢=0.17. Higher injection velocities increased the wall peak temperature due to augmented heat transfer
but lowered temperatures near the injector as the high-temperature reaction zone shifted downstream. NO
exhibited peak values at 40-60% cracking ratio, attributed to enhanced radical formation with hydrogen
addition. Numerical simulations, employing a perfectly stirred reactor model and a steady laminar flamelet
model, demonstrated that these models, based on different assumption of flame structure, accurately
reproduce NO levels in low and high cracking ratio conditions, respectively.
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-
a : Ammonia cracking ratio
¢ : Global equivalence ratio
X,; - Scalar dissipation rate at stoichiometric
mixture fraction

8y
Da : Damkohler number (Tﬂow/ Tohem)
Dype : Tube diameter [mm]
Lupe : Tube length [mm]
V; : Injection speed of air

1.M 2
2050 AT HS AT ARt T el 7
uho] g oA ekt g o] AR Ae A7} 3

1 IeH13]. 53] At £59) oM Fuuols

TCorresponding Author, nskim@kier.re.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licences/by-nc/4.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

AR 528 A 0 2 NG 4 Y oLl A) Aol
24 BRE TS M Gk, U oK ThIEAS] Bl
4 QRS HERlo] ]3] oF 1/79] AL S Holu] 4
A YRS Z3HL 917] o] s A] ko] NOZ vl
Za¥c}. Qhuvjole] Ttk ¢=0.63-14, M4 X5}
oA Ok 680 ml 2 Yol A O ARE A}
85p7] oA BB 7o) Aol e et
20| Wa T Ao oAt

HB15 W Ae2 5] ofst st AU S
2 38510] Lee 5-2[4] 245 AU 0}S 420 37]



A A A47] W FEYor Z37 EE/E71 HlolEst 8199 /Fge) # NOx vig 54 37

QA o2 ALE S
ARk o] Aa7l=
=7} 3)H5hH 47| ol gt -5 AB/detTt
FAL A2 Aar] S5 2 S5 4=
& ot HAHY Zhrtolo A 7SRk E T AaAg
‘J=0| T = Y= ABAIsto] 3Hd o) Aufet g s)
of| g0t e A/ttt ol =gt A3l f-5of ofet 3k

SE-ofj A A HoRHHQISFF Y Y H 2
F=4 & EA15] € dEYok-37] dlegt 3k o ¢t
A4 4 oA A E Z-835NO, Aol gk A+7FX1s
= B ATHe).

AEEA9] FHU o] AIAQ] AME-S 54
Yolelukg/go] w2 ARQl fH At 4t Sdsk=
At R B 1= 3 QleH7.8]. £5] ety ore] =7 vt
S{(2NH;—No+3H,, 4H 505¢=46.22 kJ/moln) & S04
UL oS PHE At AR H3kol= -9 LNGL}
AR RS AS S 71 = A= 2 AR 4= Q). Yo}
A7 =] A1/ E FAhHo] Hofd f4x0|
oA ot 2 AL e E A0 E ALREH AR
ol A4 gefo] F71E QIS AIBA vES] S L o] =
QI @ FE2 9| HiEEA 2] ik} ot

£ AFoA= ZA A A4V E ARESHe] ot
o FHA Hlgo 2 H YA L e FEA HiE &
E ArotarAt gtk Ay Aol A thEA] 25t &
AR A7l S Fold A 2, Yot 2
27 vlgo] ARk Ql AAEA vX|= FFE kst
AR} TR QPR Y of Blat Aol A 87153 A
ARHE AR A8 TEAH419] 8- 73S
ol FaL A g7 A= FERQl JYolA AES &
Yoot tpeFet 34|, 155, A=A 24004 o4
P ke mofelgl o A4 HH RE ASS &
ShA] 3HH 9] 912 HIBHE f5=skoitt £ o2 Sl A
NO 5= AS 4 AR EYE oA AR AJE2] Hat
7} L FEA HiE EA0 A= FFE =25l

2. 4

%

HFEH
od

2.1 YLZL|OF T2 HAL

Aol FEH2 22 2L 2 P A dojd
T Y= TS H 205x=46.22 kI/moly) 0.2, F7]
o] Zlgggof wEt YHUor2E0] A 38, AL IEE 2
S 3L HA| AR E-7F S7FSHA ok Ry of &)
150l AP e= F=E M o= ook, A () 2

o] Lhetd 4= 9k

KX+ Xy,

R S Y W

£ AolA= dEYok, 4, AAE 7] vl
wtel 212} 1-a, 0.750, 18] 30250 2 B39t Ba7IAS
Ag3te] Qruujol Aeko) wakE wA ATt

2.2 A HX|

Fig. 122 Aol A AR A AR E N o=
e Aot} A BAF B AQTHD =20 mm, L =
400 mm) T HA EAP| 2 g E]o] 9loH, A AP
o] 7sketd 294 5, =7 D, Ry/44, = 3.308 ALY
=] [9] o]= A48 Al S8 AR A7 A H
=230 R Aay] Hof et A2lf-50] Ba=E=A
= ougth. BAP = F 719 1/4914] RIFE & F5liA
Aot 371E 72t aFsttt A47] E7ole Dy =
10 mmyZ -Z3f th7] 7} AP == Y Fastetlet. A
A Hi7EA W9 3HHE S E 5751 ] fliA Tl 5
4] 7} B97)(ECOM MK9000)2HFTIR(MIDAC 14001-E)
7tA EA 710 A Z2 B E 4150 NO, O,, 1831
1] NH;& S5t} L AEH 9 s= &l gk
o] QMg H & 58 o] ASS Bl g FHolAY
T2 AIE EESITE NO, O, NH; 9] Al 24}
ZZY 1%, 1%, 5% = ER1sHch

A=t 5719 FFS MFC(EH 4 + 5%, & &9
Ao15t o Labview T2 1S 2HJ5to] ¢(FH]),
Vi (3719 AAANF BARSE), o 59 78 BSE 59
MFC7} f59] BI31E Bt e 4= TS ol Aol
A 1T S AL0.75<$<0.85, 8<V,<12m/s, 0<

as
]
MK 9000
as
NH3 I analyzer I
FTIR

[

o O

e

..... Dcap=10mm
-+ Duwbs=20mm

)

Ltube=400mm

4" T

Mixing zone

Fig. 1. Schematic of a tangential injection burner with
an emission measurement system.
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Fig. 2. Operational stability map as function of « for
the tangential injection burner with NHsz/H,/
N2/Air non—premixed flame.
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Fig. 3. Flame images (a) and wall temperature distri—
butions (b) versus o for the NHs/Hz/N2/Air
flames at $=0.8 and V/=10 m/s.
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