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Abstract

Research, such as developing alternative energy in the transportation field, including aviation, is being
actively conducted to solve the issue of current climate change. Interest in ammonia fuel as a carbon free
energy (CFE) source is increasing due to the ease of liquefaction and transportation and similarity in energy
density to that of methanol. However, explosiveness and toxicity of ammonia make it difficult to handle.
Therefore, in this study, stable ammonia production was attempted using relatively easy-to-handle urea water
solution (UWS). High temperature steam was used to promote the hydrolysis of ammonia. In order to
determine the causes for ammonia production below the theoretical equivalent ratio, it was suggested that
there were not enough collisions to promote the hydrolysis based on the kinetic theory of gases. The
hydrolysis of unreacted isocyanic acid (HNCO) was tested according to the change in water supply. As a
result, an increased amount of ammonia produced was confirmed. The increased amount of ammonia produced
in a certain section was dependent on the steam temperature and the flow rate of water supplied.
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Fig. 2 Reaction of urea decomposition with

byproduct formation[10]
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Fig. 3 Comparison for Eley-Rideal and

Langmuir-Hinshetwood Mechanism
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3.3 SCR Mechanism
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Table 2 Exhaust Gas Composition

i = T FE
Oy 11 % NO 400 ppm
CO» 6 % SO, 0 ppm
CO 100 ppm H-O 5 %
280 ppm | NSR 0.7
NI 320ppm NSR 0.8
3 360 ppm | NSR 0.9
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5% | 200 | 250 | 300 | 350 | 400 | 450

0.7 66% | 65% | 64% | 64% | 64% | 61%
0.8 4% | 75% | T4% | 74% | 73% | 69%
0.9 83% | 84% | 83% | 84% | 82% | 76%

1.0 89% | 95% | 95% | 94% | 92% | 85%
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Fig. 5 Comparison Result Between Experiment

and Simulations

Table 4 Optimized k-Factors in accordance with
Various NSR Cases

k nm3 E m3
NSR 0.7 2201.48 m/s
NSR 0.8 2505.82 m/s
6750.32 degC
NSR 0.9 3175.53 m/s
NSR 1.0 3718.98 m/s

28t A3 Rig Testghd Algeold @ wlal A
Hol 22k 1-2% 433 H=d dse BTtk
o, ¥F THHIINSRZ} S7Fd o, NHze| ®b-&&

= 3 kamy #ol WHEBITUE AL EdsS
Table 49} ZFo] EL7} Zoldf=E 22 ULy} =o}



6 AAZ-A LA A

4.1 QAaTgWo| ol s AHpt ) , [87kyT
QAaFLNe 325%9 FEE ARSI 32.5%% k=de T A= Zp =iy 4 ©
225 ¥E F ojudel A ol 4RO 4G

drh 3 ISO 222419 4l wheh Fd =87t obey4-2 A& wkg=7le] TR AUAE 7ML
ZoHoldar Febr] A% el vk Ad Ze AS g, AR Y E fE5 T NesE 259
gt3o] 0.5 ml9] 8459 HgE dRYol & A Fo v gt oo we AFE WEE FEFET,
bttt GEdE AR seet AA 13 s=E A T oW 2k Wl uwE dryol WSS 54
abstglom o] mAlkibel st B4 HEES 4 stelth

S Fas[15]. 8478 I 42 HAE F

Lol HAA A% wE=F 2H2He] Table 53 60 4] s} 5. Al =

Table 5 Stoichiometric Ammonia Conversion

Concentration (ppm)

| Stoichiometric Stoichiometric
mo
Thermolysis Thermo
weight
only hydrolysis
NH; 17 124,656 249,312
HNCO 43 172,000 -
CO» 44 - 322,639
H:0 18 703,344 428,049
Table 6 Actual Ammonia Conversion
Concentration (ppm)
Actual Actual
mol
. Thermolysis Thermo
weight
only hydrolysis
NH; 17 124,656 211,915
HNCO 43 120,400 -
CO» 44 - 322,639
H:0 18 703,344 428,049
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Fig. 6 Schematic diagram of water mist experimental

apparatus
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