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Abstract

The expiration date of high energetic materials(HEM), such as HMX, RDX, TNT, is important. If the expiration
date is violated, the expected specification of HEM would not be satisfied which may cause a different conclusion
in an urgent situation. As a result, this HEM should maintain fresh conditions which cause the accumulation of
waste HEM. If HEM is landfilled during demilitarization, the impact on living organizations is serious. Additionally,
landfilling HEM has a possibility of explosion. In this research, the process flow diagram of the demilitarization
gas treatment process was simulated while satisfying the law of the environment in Korea. After validation of
simulation, it was optimized thermodynamically using Heat Exchanger Network Synthesis(HENs). This study is
expected to enhance the energy efficiency of the original facility by suggesting developed designs. This research
was supported by Agency of Defense Development NE32 Korea. Thanks to Agency of Defense Development, Korea

Key Words : Simulation(:2A}), Optimization(Z| %] 3}), Heat Exchanger Network Synthesis(& 137|134 )
Demilitarization(H] A8}

]

1M B
* Corresponding author, E-mail: raymoon@yonsei.ac.kr
Copyright (© The Korea Institute of Military Science and Technology AR ZE §58 Sl A oy Heat e



Zupg BBl sl 5L WA ANAE @)
T BAEo] AAE Mg /B A7)E Aol Fat
o o8l HEVIRE FASH H9 A Bwy 22
Fo] F7kse} ol Aelshe o] Fashh wef o
upg BAES IRl 59 gAEe e 9
Fol Q. Al AWA 3l BAES wEA
AepY, web ole @ By BASS ol 7
oo ] 2

=
A HAstel dugty] LS o] &3 oA
18} JAsIgITh wETkaE gidvls Al
93] CO 25 ppmvhr, NO, 50 ppm/hr, NO 10 ppm/hr ©]
3h& whEalolof gt} ol & 93l a9 HlwAkst Al
de ¥, F4 AR, SE, A94 S 2

&7](Selective Catalyst Reduction Reactor, SCR)E ©]

At

lo ooy ob

l

oo [
ol
o

2. fasd 2

A

oL

o

2
N
~

NO, NO,, CO, 18] CO,7} 33

ol

7
J &40tk NO, NO,, Z18]al CO= FAAE W
£A17]17] 218k AEEAa coe HEAQY AT
b3t 71Al017] wiitel A7 did 4= AAESiTh
Fig. 1 7ro] ZdkA &4 o] Incineratori-§-7|2 Eo17}
g Fitel WksS do7l F A|EFE WEUE
B3 E-ES AE F OxidizerolA A ddAE A
© 71t} Scrubbero| A= NaOHE S 3 AHAd 714
?l SO, SO;, HCle< el CO,%F NO»= 22t

R AduA Eo) 29 gl BeE B
AitAE BESE wlE7ha7E WEE,

Fig. 1. Flow diagram of the gas treatment process
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Table 1. Comparison of simulation result and real

data
NOx | SOx | HO | CO | CO, | O, Dust Fow
(pom) | (pom) | (ppm) | (ppm) | (oom) | (%) | (mg/Smf) | (Smhv)
Day 1| 0 | 00 | 00 | 60 | NA [1396| 022 | 2417
Realf v 2l 0 [ 00| 00| 50 | na|1418| 020 | 2719
Data
Day3| 2 | 00| 00 | 50 | NA |1589| 019 | 2647
Average | 067 | 00 | 00 | 53 | NA | 1468 | 020 | 2,594
Simulation | 00| 00 | 00 |26434| 1821 | NA | 2772
result
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Table 2. Results of three HENs designs

Design 1 | Heat duty (kJ/hr) HT (m® ER SR
Heating 1.00x10° 289.5 0.39 -1.17
Cooling 1.40x10° 35.9 098 0.64
Total 1.14x10° 329.7 0.87 -1.72
NO.Unit 7
Design 2 | Heat duty (kJ/hr) HT (m?) ER SR
Heating | 8.63x10° 576.7 047 -2.44
Cooling | 0 0 1.00 1.00
Total | 8.63x10° 576.7 047 -3.76
NO.Unit 6
Design 3 | Heat duty (kJ/hr) HT (m?) ER SR
Heating | 4.42x10° 167 171 -6.36
Cooling 3.56x10° 135 0.50 -0.37
Total 7.98x10° 302 0.08 -1.49
NO.Unit 5
Original | Heat duty (kJ/hr) HT (m® ER SR
Heating | 1.63e+6 36.0 NA NA
Cooling | 0 75.1 NA NA
Total 8.628¢e+5 121.2 NA NA
NO.Unit 5
Ehery Ratio (ER):
heat duty difference (10)
heat duty of the original case
Surface area Ratio (SR):
Surface area difference (11)

Surface area of the original case
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Fig. 5. HENs design 1~3
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