90

BT/ RESR OB, SOt

CO2 535k - BRI ATRAFE

HDI3L VHZEBRR & —  ILAEX

ERREH &A= BREEOFERHRETL S

BRIER AT LR FNEE

1. #8

HUERIE BRSO HIBR B C O RIRLE B~ DR b b
— Ry =a— b T TZER O AT R A3 it A
HNZERA L 725 TN B, {LREREHR & OBRBEHET A Hhs
5 COp % 4t « |13~ 5 HiAifi % CCS(Carbon dioxide Capture
and Storage) & FEIXH, FEFICEE RV —FR L =a— 7
NVETD—o & LTHEBZEH TN,

CO2 D5y HE - [EIXEAMZ X, PR A, LFRIE,
YR, SRR E D B, KRBT EORKE
D CO2 HEHHRIZ BV TIHEFERIEE FIV 5 Z & A3k
HICH BN, BMIFNCHANWE T I VIERITERMENE L |
RINENBOSBREM BRI LEFFPRE ST
%o ¥z, T IVEIRIIABRKI D E S RNT 5728, Koy
BRI T TRIAZBRAT 52O OBABT R LX
—HRRENZLEHY, 2R NERAT CHRERH S,

—7. WERELEOBREEAEM Z AV S FEICEEK
ESIEOREREZEZFIFAT 5 PSA i (Pressure Swing
Adsorption) & FIKIEF DR EREZFIHT S TSA &
(Temperature Swing Adsorption)233 5, TSA ¥EITI TR, &
FBEHIFR— T ER N A GG EMHEEI LT
% 80°C LA T DOARF| FURIE BB RAEMBAEITERTE 5
LTz, WEMICTHIRO A T4 Ne & OEFERSE
MEBERTRERZ &R0, EEERPERE TH RN L
D, AENX, TSA HED CO 5 - EIMEREZE D HHA
BATHINAEE I B DB ORBRIC OV TRET 2,

2. TSA VAT LDRE - AL
21 BEFRREBHETOER

TSA EIZ & % COp 7o - BN T, BB DA AE
BOREEFEZFIAL T 28715, K1 i
REFEWREA T A N OREFERA A—T&RT, RE
FRBRTIIRIES) BE) 2B 5 HERERN 0 v b
ENTWB, BEMVEE T CREREPKEL . BETT
INSUVIREERTFHEE b > T D,

Rz, BAEZZKF D CO2 A8 10 vol% (CO257E#T 10 kPa)
ThdETHE, BE 20°C DWEFIT AmL-CO/g DI
kA B LR, WoE TRR5E THRICREH % 80°C TN
5L, RRERRICBWVT CO SENKEIEN013
kPa)Ll RIZEEL, HEEKTD CO BESED T CO %

S7HE - BN D Z LR TED,

CO:2

Adsorption amount [mL/g]
>

20 40 60 80 100 | 120

Pressure [kPa]
H1 REFRRAA—D

22 CO 73 - BUEREME

212 COx ZyMEEER BRI 27~ g, )70 oM -
[ &AT 5 7o DITITRAE L A TREZRITYVEZ D
Ny FBRAREAT O MBBDH D, EDT-DPAERET 2 ABL
BEN5( 2 (3PAEEAPHAE, WEEBPRETRE
) Fie, BB LRTORERERE LA TRTOR
EMABAD T 127K E L ONEKEEE A ELE S D,

co,

_D:Ist:rption Cooling / Adsorption
intle S ntor outlet

Adsorption | Adsorption
Tower A % Tower B

L

Hot water
(Low temperatur:
Al waste heat below
80°C)

Adsorption
P inlet

N

CO, emission sources
Factory, Incinerator,
Gas water heater,etc...

2 CO:43 - EIEEEMER

2.3 BT HAIRIE 1A

TSA IEIZBWT, WEM EHE S - Bl EE D
BYS BB R DT 2R EBERE & AR OWERN
BN - EINMERRICKRE S EEBE B2 D NI E
TOWZETHLMNI 2> T3,

H.Vannak fit}d, <L v MROWEEM % TV I BWOER
RUBATHIR T A LT E I L B CBASHIR DRI T ¢
VICREM B EL a—F 4 VT EIToTREBIIRBITS
CO2 3B - EMNIHERED LR ERZ 1T o 72 Y, EOMRER, =

Reports of the Toyama Industrial Technology R&D Center No.38 (2024)



—F 4 VT EAToTREE T, WEMEES Ly b
HADREEIK L TESUTICLED LS, RAEDs5
B - EINMERESE DT, S, WEM MR 4 V)
SEBELZEONDZLICE ST, a—FT 47 %1To
TEREEP R VBIGESEE o7 EEZ DTV,

3EBAE

# 1 IZAEY I 2 b—y 3 2 X VRS LI ERRE
B OHKEE TR, MERDEATIBATHES HEX]1 &
LoLRERE Y E T 2ERHSRTT VHEX23) Z R L
oo WRAERFDIRE 293 K OIREE) DA TRIZBATL.,
JREE 353 K DIE/KSHEE 1.0X 10° m¥/s TEHENEZ TN D
M CDFEEREE I 2 L—Ya Vv EEM L, 3DE
FIvyr7eyIal—ya i, #FnEh Sold
works2021 3 X U COMSOL Multiphysics5.6 % FV 7z,

®1 BXWBET IR

Heat transfer | Volume
area [cm?] [cm?®]
HEX1(Conventional
orthogonal heat exchanger) LT w2
HEX2 1,206 74.3
HEX3 1,235 93.1
4. EEBHER
3 CIRATEARIED D 5 BEOEBRY I 2 —Ts
UHRER. 4 ITRBBIROBREEEENEE DR HRE E

AT, 30 BDOFAR 7 1 > % b OERBIE AR HEX1 O
EREMEN R LBV R Z R LT, HEX2 18R &
% HEX1 LR%EE L, 77 1 AR L 2846
EfEm E AR5 7288, IEKEE 2RI 1 RETEE L

Tele DICBYSEMEMES BEoTe B bND, N=F
LIRDAREG & U7z HEX3 i3 HEX1 & [ DBYGEHT
oo, N=d AMUIZ KV IREEITR E 25 EFEEIC K
HEREHMPBEEHETOBER & A HND,

HEX1 . HEX2 HEX3 350
= MU0 [K]
—
~ == ‘ 330

B3 @m@RzalL—YavieR (=5.0s)

375
350
3
£ 325
©
g
g 300
(0]
'_
275
0 5 10_ 15 20 25
Time [s]
4 AHETBREORREREA
5 #E
AE, BRI 2 L— g vEAVTE WU EMEAS

BONDREBEHSTHBDIRERF Uiz, LaL, iR
DERZBBA B FRIZBUSEEE B/ LN T,
BHEERER)B L OEARED VA TV MIOWTEHE
B ERT 5, Tz, ERO7 0¥ X CIHMEEEE b &
HLRdZ Lo O ERT L RIRHCER T 5 TETh 5,

S50
1)H.Vannak et al. :Separation and purification Technology
325(2023) 124688

F—U—F: CO 2R - BN, BAE, BRHS

Developing CO2 Separation and Desorption Performance Through The Design of The Heat Exchange
Tower Support Solid Adsorbents

Electronics and Device Technology Section; Keisuke SEKIGUCHI and Yuichi SAKAI
Mechanics and Digital Engineering Section; Takafumi NAKAMURA
Monozukuri Research and Development Center; Takafumi YAMAMOTO

In this study, the heat exchangers to improve CO2 capture performance of low-temperature-heat-driven temperature swing

adsorption (TSA) were investigated. Previous research has shown that the heat exchange efficiency of adsorption towers has a

significant impact on separation and recovery performances. Using 3D modeling and simulation, we try to design the shape of

heat exchanger that would provide higher heat efficiency than a conventional orthogonal heat exchanger.
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