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A Study on the Development for a Cryogenic Air Separation Unit
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Daesung Cryogenic Research Institute
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Abstract - Cryogenic air separation
unit(ASU) was developed about 100 year
ago in Europe. However, because there is
not any ability of process design or
manufacturing of ASU in Korea, many
ASUs come from advanced countries
every year. The purpose of this study is
the development of cryogenic air
separation unit by our own ability,
especially cold box for nitrogen
production. On this study. we developed
the computer program for physical
properties of gases and process
simulation. We also did process design
and manufactured of cold box. including
air separation column, liquid air heat
exchanger and condenser. The result of
cold box test was successful.
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Fig.1l. Air separation process to produce gas nitrogen

2. AFYE

2.1 x| 74
B AFolx gtz 3 FrlEE
Fig.1o] eIt & 339 748 ¥
71t ®E7], FUe 258 e Y%
7159 FEFH oiIEsE AAGFE
Hr7txzel 2=& Fole AZISE T i
. FEXRT], F217T v A old 93 ®ElE
THE, Aatart $E5HE 2AEE7], 2
g 53 1dsEE dAgriEer], a9
AzZ719 AAF7], st A2 dud
AHZ7Eusr), SAEZY B S

o i

Hol v}, ol FelA Ao dTGsle F

cold boxZe ©IFAL <t Eo o
2 g7ddAM e oA el <HEHAP cold
boxell 2HE @RFo] o|RAE AUA ARz, 7]
Z9] HMAgl Ao AR HAESE AL
7124z og gttt AdAQ NERzxHe AL
7F~ 1550Nm3/h, 4Al24 50 Nm3/hE A
ety FRE AL e 8ol 242 1ppm ©l &
7l H 2 E

A4 jo B LR P r 2

rlo ox hu

>

, o] 7]
&, F7REAS, 85 A, E48%, I F
o] flow olo] thE A4k A A S 9
g o] Rl &AHEY dgy A A
9] AL A(1)E, 7lA9 Afe A(2)E A
o EdAgs AL mixing 4€d dhy
S 2 st AR

dE=ZFY AL AR 71HYG A dEZT
£ L’Air Liquidert®] JdEZ3 tableZHE
259 42 o|FR 4 (3)E A&t o
23 dEZIE A (4)E AHEIAT.

¢

b c d e

= -+ =5 + =5 + =
S=a+F+-3+ 75 ; (3)
S,= Zx,S,-+ & H —R(x, Inx 71 + 2 Inxa7s + 23 Inxsy 73) (4)

FA SRE FTEANAE FHFALLA Ee

2ol MESHYHZ At&std 7z w9z

Material balance, Equilibrium equation,

EE&e Summation  equation, Heat

balance® A4tslE WH-Z I},

(1) Material balance

Li—1+ VZ'+1_'LZ'_V1'+F:0 (5)

Lixim1j+ Vieyirr;i—Lixi;j— Vivi;+Fz;=0
ji=1,2,..C (6)

(2) Enthalpy balance

Liyhiy+ VieHiyy—Lihi— ViHi+ Fhp=0 (7
(3) Equilibrium

vi; = K;;x; (8)
(4) Summation

;Z\x"-f': 1. Z‘yi./zl (9)

BBE AL F 71 FHAE Al ARkl
= A2, A3 virial AF7t TFE G & A
oAt

- 133 -



HEAT LOSS
e
FEED AR GN2 PROD,
mi ‘Hl m4 ,H.
AIR(WASTE GAS LN2 PROD.
——-i COLDBOX (—»
m,.H, mg Hg
WASTE GAS t WASTE GAS 2
m:'l ) mg Hy
EXP. TURBINE
Q,
HEAT LOSS

Fig.2. Input and output stream of
cold box
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Fig.3. Block diagram of cold
box simulation.

A9 FFE U Eo7te ¢53019 &xs
HA3st Wyol o Afgo] AR} T A LR
58 wESAEY. 2rless 483279 uA
ZHE dPsidon, HHsE Lx: 29
H 7 o] & F Lol ol & FHot,

TRALEATY FHREY olgdFE 4490
™, ol WEHEAF dFd 2 AA L stream
¥ ek, 48, §F¥ 9% 2o ARHAYL.
THALGL AR A el 743 7] Eo] =& dolE
£ A F7] "o 2R AndgEs A
AAZ ol AR AL o7 4 gt
FHALENE ENT PFD(Process Flow
Diagram)7} A&z, Axe &1L mEsl
P&ID(Pipe & Instrument Diagram)7} Z7
=t

2.2 HMAAL} k7] 7| M=

ZVELA ARE vgoz g9 r)re AMA
A 2 wBAA, 2gdz AR Aol o]FolH )
BFE2 7129 tray type©] obd o) BT
71 AZgt 4171€Q structure packing %)
< ALt LAY, T &7
A E 22 dasrle 2A 204 Zein,
1HEEY 9ugo]l 5% brazed aluminium
plate-fin type® @u71E A &3} (Fig.4).
94 AAFIIdnIIlE 27 stye AT
718t EHAM AR grlro @S 9 yre
Zrele 488 e ZHo= %iﬂﬂﬂ«l 2ol
1.5m WolM < 200Cel HmSo] Yojr}ofut
gt} o] & -46H EA & 72}%] ] A Fo] A&l
helical wound coil tube #2e] dwIrs
AAGA, A}P. ol MAEL xuPsx
g3 F27t AL e,

- 134 -



Fig. 4. Brazed aluminium plate-fin heat
exchanger
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Fig. 5. View of cold box
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Table 2. Result of cold box test
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