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Abstract >> To address serious climate change, it is essential to replace hydro-
carbon fuels widely used in industrial systems with carbon-free alternatives.
Among these, ammonia cracking fuel has been reported in previous studies to
exhibit laminar flame characteristics comparable to those of methane-air
flames, based on parameters such as adiabatic flame temperature, laminar
flame behavior, and thermal thickness, indicating its potential as a substitute for
conventional hydrocarbon fuels. However, since ammonia cracking fuel contains
hydrogen, a thorough safety assessment is required due to hydrogen’s distinct
combustion characteristics. Therefore, this study experimentally characterized
the explosion characteristics of simulated ammonia-cracking fuel under various
equivalence ratio and initial pressure conditions, and compared them with those
directly measured for methane fuel under identical conditions.

Key words : Ammonia cracking ratio(&t 2 L|o} 327 H|-&), Maximum explosion
pressure(£| L S &), Explosion index(S & X|4)
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Fig. 1. Schematic diagram of the experimental setup

o] H3ks A3sioict. A7) Addells Mk 4 =A
(Lab DMM; AEP transducers, Cognento, Italy, accu-
racy < +0.5%)2} 92l AlA(Kistler 601CAA; Kistler,
Winterthur, Switzerland, accuracy < +0.5%)& %
atalol, da7] el grels Zuk A oel A5S
SASHCE =3 Ao A Slsf wiAl =4
WEE Axjsty dvs 0“1/\71 ol FskA &

5 23l Q8 72 A

A7l A7 FaEE el Hatst
Al o]l =R A5 Hok o] S o
AAE o]&sto] Aztel W e dloe el ¢F
o] (pressure history)2 d=th FHESE oE o]
= SOl that 22 olg FUEA RS ¢
Utk 2 Aol AR A= Z —‘—7.5 I

(max1mum explosion pressure,

>
Rl

I

|

> L =
il

L

+
=]

Pra), FE A
t), o o4 ”o—g._(maxlmum rate
of pressure rise, (dp/dt),,.), =2 Z]4¥explosion in-
dex, K;) 5°| lom, ol&gt Qe FUEA u)
ofol 2ot}

S
o™ E o

(explosion time,

§9| gu FEM H |jl_

8 T T 300
— PP,
P,
6l (dpldr) i 1200~
wn
i
h IPIdt) =7 S
& 4 (d max 100~=
~ s
\
2 0 %
0 : -100
0.00 0.05 0.10 0.15

1(s)

Fig. 2. Definition of the explosion parameters (v = 43%, @ = 0.8)
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