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Energy Saving Air Separation Plant Based on Exergy Analysis
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An air separation unit (ASU) requiring a large amount of energy has been widely used in the steel,
chemical and electronics markets. Therefore, there is a strong demand for ways of reducing its energy
consumption to help stop global warming. Shinko Air Water Cryoplant (SAC) has been collaborating
with the University of Tokyo in developing an innovative process that greatly reduces the energy
consumption. In this study, the concept of "Exergy" is introduced to evaluate the process efficiency. As
result, the new single column process was developed and verified as requiring approximately 30% less

energy than the conventional double column process.
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Fig.2 T-S diagram of main heat exchanger in double column
rectification process

M2, 2206, ZBEOGHEEEEEAOT 7 VX —
FHIR132240kW & DD 5o
1.2.2 FEBRTWEBBOIY I X —BRE

B 7 0 2128 5 EESSIRZR O T-SHEENIE X
20WRL7ZEBYTH D, Higb L7z L H 1T, BASIRERD
IV F—HEREIIT-SHE 2 /N TE %, 20K
POIIEVF—IBEREREZHINT S E110kWE %2 5,

D&y, F#xxhmBBorn st ¥F—HERE
LISOkWiE 225 i HE s B ko = 7 L ¥ — L&
2200kW43 L Ex HHTHBY, BT ANF—%FB
TAHDIIEEBSIRBRIBIBIT ALy LV F—HEE
DRI TDH %o

M2 OT-SHE%E R 2 &, Bk (2K o7u
v MIKERMEA (8% - £%) ooy b XY AN
FHoTBY, ZOTLY FAE—EDLDIIT Y EILF—
HEENEL o TWBI LD bbb, TOBLHIZE
W, i ER 2254 CA800kPaGRE EE D R IE T H
HDZxF L, KNS Z D4 TH10kPaGREE & K+ T
Hbo TOENENPKETFTIUIKEWVIZ EHALIBIZBIT
L7 VF—HRIIKREL LD, LA 5T, FEK
iDL 7 LV F IR EET 5 7201201F, BRE
FROFENZ T CERMO 7oy FE2AMEDICT S
VDD 5
1.3 BABE O XNEE

128 TRz & B, FELKHERTOL 7 L F—
R 5 72O BREMBEOE 2T &
LUBBENRDH L, LLARAs, #HAMY 7 ut 2 Tid,
WIEEOa Y Tt ERIESEO) KM T2 —KLTH
LI X o T, EER T YT U OBSHIERE IRTE R
VRA T OFFEREE LTHREILL, BKRORICEEY
MZBZEBRLHERE2RLEETWE (F3) 720, %
KIEMEDIE ) 2 KIFIRT S22 2 LI3HEL v,

CIT, BNFoEHEANLY, BEEoay T oY
PORIEEDO) R FIBEBH S 57201213, BIE
BoTER (a7 o) ORMEZREZEOKE (VKA
7) OELYECHERELRITIUE R S 2w,

X512, MUENTRBEOMIITEFZOHTL Y S
Vo B ZIE, lE OMRESEERE (30kPaG) 2B W T
MREOWIEIZ-180C TH A DIZH LT, BEOW LI
—194CTH b, TOid, BERM (BEE) OFEIZ
M (IRFH) DFE O 4 fEREEE D400kPaG % THIE

46 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 64 No. 1 (Apr. 2014)



— AN A co, Condenser-
/ // reboiler
LLILL 2,
GN,
N
>(] Low pressure
400kPaG - column
-178°C 2
30kPaG
-180°C

AT=2°C

)

GN, e

(=

K3 HABEa - VRS 5K
Fig. 3 Condenser-reboiler of double column rectification process
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Table 1 Power comparison between double column and single
column rectification process

Double column | Single column
process process

Product oxygen (Nm*/h) 10,000 10,000
Air compressor

Air flow (Nm*/h) 44,400 46,000

Pressure (kPaG) 450 70

Power (kW) 3,210 1,020
Booster compressor

Air flow (Nm*/h) - 12,500

Pressure (kPaG) - 330

Power (kW) - 610
Recycle N, compressor

Nitrogen flow (Nm>/h) - 19,900

Pressure (kPaG) - 360

Power (kW) - 370
Cold potential exergy

Cold energy (kW) - 370

Carnot efficiency (-) - 0.73

Exergy (kW) - 270
Power consumption (kW) 3,210 2,270
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