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2009 FFICHAAN (Mg Ky - SIRNBEOWE 7 v — 7)) 1 X Y S - AiEh
3 v % (CHsNHsPbly) ~m 724 4 b KIGEMIE, 2 25% %1, HI 7 v+ 2
Tﬁﬁuim?%%&wo$?#%uEE%@UTmé.&H7Xﬁ4hﬁﬁﬁ%%%ﬁ
& L7z 3TCAMEE RSO RATTH Y, A% D DiE CaTiOs % BaTiOs @ X 5 &L
THY, ZNoiT—2oD+2fif A (Ca?,Ba?") & —2D+ 4ffif AV (Ti*) & =2D
—2ffif A (O*) TFr—INT VRN 7MiM TH 5. ZHITH L, KB
WA R & & 213 CHsNHsPbl; < v 7271 4 + 43, —2 D +11fi 4 4 » (CHsNHs*)
L—on+21fifn4 4 (Pb¥) (=20 —1ffi~ur v A4y (I7) TF¥r—Y 72
ZLoTwd, ZNZTNDOAF V2D LT OMOMEHIANEZ TV CET, JEHICEH D
NY) I —vaVvPuaETHY, REHMEOT T XA A4 FiiEhlE, formamidinium
(NH,CHNH.*: FA*) % fii[fl L 72 FAPbI; iC methylenediamine (CH2(NH3)*,) & K*(H U v
L)EMAT=bDBHEAINT 5. EROAKINI VR~w 720 4 F KGR O R N
D—2& LT, REAHDKRZICH LCIFFICH <, PoleZHul & L 28t ofhdhic 2L
TLEIFICHS. 2O, SR 7204 P RGEHOFEICIZ I/ n—T Ry 7 X
PEIAN— LB L AP RBEIRESNETH 5. 7FR & N7 KI5 it o BRELI A
DIFHITME L, NvFr—Y%F 252 L TMAEZR LX8 2 L2 IEE ICEE R
DEAV Mo TWw5, b9 —2Df#E & LTIE, KIGEMZREKT 2 216N T
HorAEEIMI VR T AAA MEREZET & EfLE 5] 2k < 720 DE AL & EfL
WX CY Y VA v F3208NRH 50, EFmEEIcfibnsz7—1v% PCBM, &
X UE?L%%E" '@Eﬁﬁ XN 3 SpiroOME-TAD 7 EDIEEICEEETH LI E0HY, &6

GRUIE AT ZEARBICL 28 PMOEBRBEMBAEH I LTS, ZLZ N EHEE
M?H“C“}) % L Hic, %@ﬁfﬂz#%@* ¥ U THEM B R K & ROG L, B ERMR DR
Wi~ o 7274 MM I TR E OGS 2812, T OICHATEDS T2 5 HK & 72 -
T, Zho DREL MRS 2 2, AFEARY v U TREIME & 5 B O AR % 3
NEARTzH—F Rl e gL Uz, BRIFEZE -l 7o v Ric X 5 [4fLESLEE
A~ ua 7244 b KEEM (multi-porous-layered-electrode perovskite solar cell: MPLE-
PSC)J #3pFE 3 h, SRR RY TR, RELoLFEMIEIC LY, B 20 FRAEL Eh
N3 i (85°C-85%RH) © 3000 WefEl oMf A% MR L, BECIEERLICHT
T-WFFERFICGEE L T b, RERTIE, ~u 7284 P KGEMERICE Db 256 4 HfE
Bl 7o v X (R7T VL —B Mg [splay-pyrolysis deposition], 1t o i fH HE f5 i
[chemical-bath deposition], % 27 Y — v HlJil[screen printing], A ¥ ¥ 2 —7 1 ¥ 7 [spin
coating] 72 &) ZMENL, EMEKGEMELOAOEMRE T T 070,
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(=27 I I rbkeft Science & Innovation Center) #7516

7 — Z BRI RIFIRE M I BT [F—2 0E L8] 3o CEETH Y, ~[ AL —
7y b A2 Y —=v 7 (HTS) Bffi# AL CEME CRKBDO T — 2 2 HBIERT 22 LT
FHPED LN T, HTS Hififid 1990 FARLAREREEER % rhui i EE A Bk o SOk ©
HED HNTE = 23[1], JEFE T, FHEEMER O LI IR T — 2 X — 2O D
biad Loy, BiETIE, Y FEHRR2IPEACEFRIS]. arBh¥stRl4ic X
LA T — B R—=RILT 7R AARETH %, 7272 L., @1 7 AMEHIE S 0l &
BARVEE EPELE RS L T Wnzoic T — 2 _R—AEEMEN TS L H T
Hb (FADEHBLTOBIRY TIE, FHET—2 & LTHEEB]IeH 7 REfEkl6]. ERT
— £ & LT Polylnfo, Bicerano[7]), L722%> T, AGE#E CIEAR/RREIa X FOKE W
FERICX 2 HTS Tl A—~—avva—2%&ifllLzy Ialb—vavick 34
AN—Ty b Ial—va YEMEROREIEIC D W TR %,

BT ITADY I ab—va vy EREICLTCWE NS 7 20FRECH Y, iz
L BRI AR, 0 B, VIRAMERCETE. B R 2 H T b5, FrCkE
MR E L T L2 108 f5E B T2 2 500wz 0B rEHT s L3
TERW[8], FRHEMEEE v 1okt 3 2 25X [9]

T,(y) =Ty —A/InBy

EEHAT e TCEME Y I 2L —vavEERT A0 H 52[10]. EHBALBIXE
TEH O EFF2 O CHll— ML v, 22T, Ty dBEREEER/NC BT 2 77 2
EMRTH L, TNO OO —RIVICE D FOIEHER T 7 AR ZY Ialb—Y 2
VCRDDZZLIITERVEEZLNT VDR, Fimlikmic L EE->TE Y MBAVAY 7
AL R & FFO R IS0 W TS K EE & A AR R IR dlE S hTukvn, L
7ot o T AR CldmS T O 7 — X EREIEIBZE 2 HA5 L. B CIIERZ 2 T 2 ik
BICET 22 L THRAMICERZ D DX I @A FH IAT =RV Cikams o X
oo ZDEXI BT —2FBNETL-00ME N R Iab—vavyTAral) XLICDONWT
BT,

[1] R.P. Hertzberg and A.]. Pope, Curr. Opin. Chem. Biol. 4, 445 (2000). [2] W. Setyawan and S. Curtarolo, Comput.
Mater. Sci. 49, 299 (2010), pp. 299. [3] A. Jain, G. Hautier, C.J. Moore, S.P. Ong, C.C. Fischer, T. Mueller, K.A. Persson,
and G. Ceder, Comput. Mater. Sci. 50, 2295 (2011). [4] M.]. Harvey and G. De Fabritiis, Drug. Discovery Today 17, 1059
(2012). [5] Y. Hayashi, J. Shiomi, J. Morikawa, and R. Yoshida, arXiv:2203.14090 (2022). [6] M.A.F. Afzal, A.R. Browning,
A. Goldberg, M.D. Halls, J.L.. Gavartin, T. Morisato, T.F. Hughes, D.]. Giesen, and J.E. Goose, ACS Appl. Polym. Mater.
3, 620 (2021). [7] J. Bicerano, Prediction of Polymer Properties (Marcel Dekker Inc., New York, 1996). [8] J. Buchholz,
W. Paul, F. Varnik, and K. Binder, J. Chem. Phys. 117, 7364 (2002). [9] L. H. Sperling, Introduction to Physical Polymer
Science (John Wiley & Sons, Ins., New York, 1992). [10] A. Soldera and N. Metatla, Phys. Rev. E, 061803 (2006).
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TLRECHEEEREOFESTTH Y, T TIMERRE S EEM B O 4B Clglks <
FAEn<wa, BIE, &= 2 3 ZEHE I X 0 ik, IEE, mfEEREM: 2 & o Rtk % 1A |- -
HlH L CH Y, ZofEeYEE2EHT 2 L 3EEAFEL L>Tnwd, 2Dk, ITF
TREFFDFIHN¥T I 2L —vavefluk I 2YtEo@iHsiThbhTns, LaL
BHEOY a2 —vavicEBWTIDTRIOME - 2 ZEES, HEERICOWTOR
STRATON S 20 AK T LOMELZ BT 2 2 L IINEETH 5.

ZZTHAE, vIalb—vav h T Lo BEWEEZ RIS 270 ICkA - &G 7w 75
LBREINT VD2, ZDL ICHEWTHTHEEICERERN 23T X — 2 2 v 5 5%
BHb, ZDOXIC, TLDONFREICK > CHEY) T A =2 % Z O EEBEL R ThiEh
b7, M INAHEIC L IE[BFEILEIN TS,

Lo TAMACIIEBRREO PG TREZHEEL T LT, PR YT X — X ITK
LR WEBFEOREZITH (M 1). Ao TREIE, EEAoEL T L0HES
ErOHRBTE 2T XA—2THY, ERENICHEHEEZFRT 5 2 L 3F[RETH 5. At
FREIL, MRRE BT 2RO - DEELY I 2L —2 a VETADIMICHE
W32 LHIREEI NG,

B Cross-linking method
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ERERY = X7 A/TPS 7L v F O REEECEE 3 2 #iEt
LS8 ((BR) HSZBUERT AFFEBHTE 270 — 7, BERERRBAR R Ebe BT 222D
TR (B EREAR Y BLTAA)

1. #E

WET 7 AF v 75547 & OREIFESELL T % 7220, BREGICEE L 7234 47 7 &
F v 7 OFHABMERL T2 Y, FRcR Y FE (PLA) RV 7FL v+ 74—t

(PBS) 7x & AGMEMER Y T X7V IIRFUEMCHM MR DY v 72— 2 5T
PRz CTw5, —J, TULIAMERT I RAF v 7 ICHRTEMETH 5720, (KAt
mEATIMECA R A (TPS) ZiNd 2 JiEAa a3 ?, KYxzx71re TPSD
7L v RIS EERE O S A E SR IC R E A E R RIT T 2o, KR TIRRFE
W) 7 50 fAE R ) = 27 v (PLA, PBS) & TPS 7'L v FOEEREL S TFE 1%L 3 2
L—va vtk WRETL 7,
2. HE

PLA-TPS ¥ X (f PLA-PBS-TPS MO R D &R T 7 A ZER L, HEhFRY I 21
— Y a VICX WERE A TN, 2 —v 3 vid LAMMPSYIC X W ETL. BIR
FHEDIES & OFAREBRMA L, I671-0F AR OHERE D OB AL X — 25 5H L 72,
3. HRLEE

JoJ1- O AR % Figure 112, &= 23K 2 F v 7 3 v + % Figure 2 I3 T,
PLA-TPS Tl £,,=2.312CPLA & TPS @ RHiA#@ L T\» %25, PLA-PBS-TPS T[]
COT AOR R CRIBED 72 <, PBS A7 4 7Y AMEBK L Cnie, 7z, J5J1-0F Al
DififE A HEH L 7= PLA-PBS-TPS Off#ix % L ¥ — 3 PLA-TPS 0f) 1.7 f& 72 - 7=,
PLA-PBS-TPS 8@ Wil 3 L ¥ —% /R L7=®(F, PBS 28 PLA, TPS ij%rFichf L T
WHAIEEZE T2 L BAERTH L L EZ LN D,

300 .
: PLA-PBS-TPS () PLA (b)
250 F

" ""\\/
:ﬂ MPLA-TPS
150 K ° \
5 \
o ‘6\\«:\'\,
50 ?

0 T R S S S S S S S S

Stress [MPa]

0 1 2 3
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Figure 1. Stress-strain curves and Figure 2. Snapshots of fracture simulations at & «=2.3;
snapshots of tensile simulations. (a) PLA-TPS and (b) PLA-PBS-TPS interfaces.

4. FEWR

PBS 28 PLA, TPS [fi%y 7 & W& Ic %53 % & & <, PLA-PBS-TPS I35 Wil L ¥
— %R L7, Lo, BROBOBEEE2E8 L TGz 5 2 & 25, oMtk
RV ZZATV/TPS 7L v FOMEfE#m Ed 25 2 cHELEZOLND,

1) Kumar, R.S., et al; Curr. Opin. Green Sustain.Chem. (2020), 21, 75-81. 2) Villadiego, K.M., et al; J. Polym. Environ.
(2021), 1-17.  3) Plimpton, S., et al; J. Comput. Phys. (1995), 117, 1-19.
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anf FoBORE X, a4 PR (BT 250k GAED RicailzdoxiEL,
Bl R AALBES - e X v M E, S oBIFICE IR TWS, BR L LTCoREIID D
HhDl, BT 7 02 e L ORISR R OBGHT B T REFE LR L TH <
T E LD, av 4 FOBURORIE 2GS 2 7201, 2 hoiEOWNEREEZ T
M- FHS 2 2 eBEETH L, auf FRTOHCEGZGIHIT 27200175 TTiEL
LT, MToRIRCICENMHEERT A v 32288 Fond. 20X HcTH 4 v
INTBITERT O & TIX, HEJCIRESE OB 2ARIREE I L RN Ze i & AR A1
BHOHZMEC Y, ZOEAERRIHECIED B Z»BE I NS,

Ny FRTIE L OO TFOFIC 2 DU FORE 2 REEE T 2RAKRGN TS, Sy
FRTHRCTIRERZRTRENC K T, FFERTTREBZE I EHAMEY Z D5
ERRAINTHE, ZOTRETER - v IaL—vavlbd, Sy FRTERTIE, £
HETTEICER T 2854 2@ 2 HCEABRECHEES R I N TVt ElbL T, %
DM A CEAESE L YHEOBRIEIIHL 2 Ik o T v, ZIEFEEROMIH 2 & 13,
FAX IR EFIH L 3oy FRTZREET 5 2 & LIFFEHROBIERSRE 7 R, &
Talb—va voflliis b Iid %M - KR — L ofilf2BilEE ko Tk Th 5.

Z T CAME X, KTEoWEIANHAEERZEY AL 2 & 23 TE 3 % H T 22 H)
717¢: (multi-particle collision dynamics, MPCD) & 4378 /7 %% (molecular dynamics, MD)
ZilAGbE 7 MPCD-MD N4 7 ) v Py Ialb—yavick ), AMRNTICET S
2y FRFBRORE 23 ~, BRGNS & QBRI EITICE Y fHA 72,

PHREBIC B WT, Ny FRTFOHCEGMHELZEBHE L 2L 25, REDHEL Ny Fh
FDOTHFA VTG U T, BA RfEERS Lz, ] 2 T ACERR & BUkEER % (R Fro BRIk
1%y FRF 086, KERESRICHECTIBIRD 7 7 2 2 —28n, RESR2ENS &
iconTHIR, 2o BEHICHERIG STy P T — ZHEEDTERE Tz,

JonACEAMEICE AN E 5 2, HEOZL K Z ITHE S 5 BR DR &
DREREZFART, BIRL 72, Ay PV —27EICe AMRNE 52 2856, /Mgl
HWETHA Yy b7 = EEPOHIR I FAZ—~LERL, ZOREAMEELKEL RS
CONERIK 7 7 A X —%RT, WKINICT T AL —FREECHIEI L, coL &, 77X
2 —DEFICFE, ZJE Shear-thinning IR PEE I L7, I HICHRENZ LI, 2hd
DRGHEZEE) (X% v FRF R AT T 5 FHSEBIC L o TRIEITE 2 Z L2305 7.



Hydraulic fluids: From field challenges to multiscale simulation

Kosar Kha] eh, Graduate School of Information Science, University of Hyogo
Hitoshi Washizu, Graduate School of Information Science, University of Hyogo

Alternative additives are being used to prepare a new generation of lubricants to reduce
frictional and wear-related losses. Viscosity modifiers, high-molecular-weight polymers,
change lubricating oil viscosity. Characterizing polymer dynamics in solutions helps make
better hydraulic fluids and lubricants. Modern computer methods and processing facilities
encourage hybrid models for multiscale simulation of the rheology and tribology phenomena.
Because of the considerable time and length scale differences in modeling the continuous
phase (solvent) and polymer (solute), the hybrid model using the Lattice-Boltzmann method
(LBM) and Langevin dynamic model is introduced in this study as an efficient modeling
technique. The former is a straightforward computational method for simulating Navier-
Stokes equation-governed fluid motion, while the latter is powerful for modeling semi-flexible
chain dynamics. A coarse-grained bead-spring model represents the polymer molecule as a
finite chain. In this work, harmonic springs connect identical spherical particles with a
particular radius and mass. The Langevin equation represents Brownian particle motion with
conservative forces, a stochastic term, and hydrodynamics drag force (Stokes flow over the
sphere). The flexible model with bond and dihedral terms in the intramolecular potential and
nonbonded Lennard-Jones and Coulomb interactions are considered in the conservative term.
Hydrodynamic drag is used as a momentum source throughout the governing equation of the
continuous phase. The force convective heat transfer between fluid and particles is employed
as a source term in the energy equation for fluid flow.

A cubic simulation box with n chains has been used to perform simulation experiments. For a
typical oil like dodecane, density, and viscosity have been considered constant.
Conformational data (average radius of gyration and center of mass movement) and flow field
velocity and temperature helped explain the hydro-thermal behavior of polymers. The hybrid
algorithm has been implemented in Fortran.

This study is the first step in understanding polymer-modified digital hydraulic fluid behavior
and can be used in applications where macromolecule additives affect host solvents in natural

and artificial processes.
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CTT (Chopped fiber Tape layered Thermoplastic CFRP) (%, X 11Z/R3 X 5 i #n[¥
MEECH 2R Y 7r v v e ARz ZE L7 — 7 okEkRTH 5. CTT
DEGITIZA % v & v 778 E DIEMEREI A S T 5. —RiIVIc, CFRP o BBk
i, WS ARAE VLo T XV ELIHADbN S, La L, CTT S AR
28 50vol.% & IEHR ICmVIC b D o F, BB E S 5.
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Tl — 7

1 CTT o

CTT \ZHUERIC, H&EREEmN, b & imBitkX (AW fHE) o<, BAm
HREZEEZ RS, 51, CTIT & & oM HRIZEIZRIC BT, SRIBEMTHE CRE
DIFEEZKT 2 & INT W3, FHBEDOEEIC XY, BEEDRE) TR CHF Y 235
LX) RkEL D, ZolEEOIIE, CTT offoEnzKFtoERKD—o &
EizbNTn3,

CTT ZH\w 7= EiGt o bicly, FMBEY L av—v a vORMRSELE & 5.
ZoBgiciE, CTT 0 RGN RREIZE) & SRERIC B T 2 B E ORI ERE S, 2
CCRAFIARMIEICHE T, CTTORFEEZFEBLIZMEET AV EMHEL . CofE=E
T, MG Y L2 v—va vics» GEBEOBBICERI L 720 B 2 5
5.

233 Sk

1) HREKE fl, BZMI22, F101 (2022)

2) HOEKEH fh, %5 70 [ L4 v Y —3E4, 1C02 (2022)
3) ¥ W02022/255380 (PCT/JP2022/022190)
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BEROLAOY—RFFEBICHL D SHZBETH D, BERZERT 3 & HEBDORUAERD
Za— b YREICABULTWS EWSTBRH THRMBRICED, RENENLBERIRNSEZD &, K
FORMSRAEDERFHICBET WV, RFREEFLBVD, BRISZELTWDDT, FAEIC
EOTIRBCIERZHTH D, MBERBOLSICEFLTIXILF—ZFHZBHENZVD
T, BEARZHEREEHRTONERTH S,

ULHL. BERONTEREIERZ LIF TV &, BEREKEBIBRWEMLBEIHNIEND,
EIIEIRREE ICRET 2217 T, BEEDENEERD ETRET D5 1 ERICHEE. E
AWICEDEZRNSD, FREFRPHMREICKEFEL T EOEZNEIEHHD, IS0
RDZEBVWERROBRMEATHBALLS ETBERFBETHL, Z<DLAOYV—DHEE%EIH
FETEr.

RIEDAEIE. COMERFEVWSBERZEIFETERL. BEROLAOI—ICDWVWTDH
ZEEQIVEVHINMESNZIRRICE > TEe, ERD L SBREBRELIERAENZEDRREIC
FMUEH ST, EMATOANZIRAEEBITDIENETH e, MENFEANSEEINL
Stokesian Dynamicsic. #HRI{RDARZE TEA & 1rfzDiscrete Element MethodZ & &t 7z
VIal—yavick > TREBROBMHGIRZEVWIBIRINS L SICERo[1]

LAOY—@FHEESnlc—RaEREBEIGHDOBERNS. MEOFHZREIHRTHZIN, %
NP I > THELILEZ SNIEBREHFICDODVWTOREZFETEIENTERL, BBRD
TAEARRZEATBLHOOBHAETILICDOVWTIE. FRRATEENTONTVWBIRETH S
[2, 3.

ZF I TRRISFE—HFLORBZG THBERDNED LS ICRBT 2HZEBRT Z/chic. EdRDL
A0Y—DYIalL—YavaILRLUc, BERVENRE TREAZRINSKFZHRL, £
DX SRIRR T, BMBBROMMERAES UKBVWEBONEDLSICENZDMNCDOVWTAN>TE
foo —KRIGERNBRD. MEAZRND ERHICHERICEZIHRFERD I ENTES, AMIHSR
BINDORFHBEEL. FRICplughFER SN D, ZDpluglkLAOY —TIFEDORHZEKT
2I9vIVIEALDBEBIENG B, FENBEERCHOEFRY., FEFEEHEIRREIC
ERETERWNERIC. ALEEMENRET A NZZALICDWTERT %,

[1] R. Mari, R. Seto, J. F. Morris, and M. M. Denn. Shear thickening, frictionless and
frictional rheologies in non-Brownian suspensions. J. Rheol., 58(6):1693-1724, 2014.
[2] C. Ness, R. Seto, and R. Mari. The physics of dense suspensions. Annu. Rev.
Condens. Matter Phys., 13(1):97-117, March 2022.

[3] M. M. Denn and J. F. Morris. Rheology of non-brownian suspensions. Annu. Rev.
Chem. Biomol. Eng., 5(1):203-228, 2014.
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TRLN, ZHhoRAEVICHET 2 e ARGEEHIN W22, ZOXH =X LI13H]
ETHEBAMERRE 20T, BEHE LIRS E K 72 TR 5
LERHABL LTy y IA ML 2 RS €T E k. MELERR R 2T 22—
v a v h IR TER BT 2 b O TRALS, HRO LEET 5% 5 1)
MBI A A =X LDTy 2y AR BL L CHICE B, F7, (BT R) BRI
AR B AS R R W20 2T T a L — a v SHERIEE L w2, Bl
BULET A 2ED C L IEMNICOEECH 2. fH TR N OBAENBRTH 2 UT
D2 REMINT 5.

(1) 44 VEE EBIICA A VIEERELRREK E LTEA L D DIc, HiERERECEER
D Debye-Hiickel HI23H %; 2o OREURIERFEOMHIA & LT, HRE D
I L, % @ prefactor (34 4 VA U7 & 1FF— & 72 5. K, HEREEAA
¥E A (B L2 0.05M L) CRENER > A+ vEBE RS, TAR)E
JE-~ar VIEORBHERE» LR ONE 4 4+ v 4 ZIEGEWED, Ke A F v OHERHER
R E L OEMSROFGOBEL LTHETE L e BbroT [1].

(2) & v 37 BOHHT - HIEMNROMETA 4~ Z BRI T L7z 5% 5 Hofmeister A7
bAFVEREDO O TH L. £V y EEBOKIERHOKIE % & DM RN R TH
D, KT BN R AT 2720013 F I3 XY §i A 4 ORI R xS
L REMRAT 2 C LB ETH B, 2 2 T(DDOETAERRIE ST, BUkEAY
(7 253 T) DRI I35 B SR 1< D\ T () 1 IAET D VRIS (VAR 1y = 4 1
¥—) & ()2 WEMHAERGRES 2 © ) T AR 2 # <72z [2]. DicowvTidgE
LRERI—EE STz, (DIDWTIRTNE TIRBIR M 720 IR T & 2,
) & (Do oIEAALMEBEDEMINRR 257, TArr @@ nr e 2z vy
R DD BT THNE ST, < DEBNERSHS ISl ShT b L %
R L 7.

BERIASEE - 1E, (2) & B L ORGSR IR 2 S AR R OF L v R %, EREEIE D

B3 2 EUY AHA[BNIC DWW T D AR L 7z,

[1] R. Okamoto, K. Koga, and A. Onuki, J. Chem. Phys. 153, 074503 (2020).
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Effects of scission of flexible polymers on elastic instability in multiple

planar contraction-expansion channels

(Kobe University) Guangzhou Yin, Ruri Hidema, Hiroshi Suzuki

Polymer scission refers to the breaking of polymer chains into smaller fragments, which can
lead to a decrease in its molecular weight. In our work, flow regimes of diluted polyethylene
oxide solutions pass through 10 interconnected abrupt contraction-expansion channel were
investigated. The experimental results show that polymers were gradually degraded along the
channel. In order to predict the degree of polymers scission and molecular weight in the
channel, we have conducted two dimensional numerical simulations at the same experimental
model by using OpenFOAM. By comparing flow regimes of experiments and simulations, we
can determine the molecular weight of polymer solution in the channel. The simulation results
show that at flow rates of 40, 50, and 60 u m/min within the channel, Polymer degradation
occurs more rapidly in the first few units of the channel, with the first scission being the most
significant, accounting for almost 30% of the total polymer scission, and then, the degradation
rate of the polymer gradually decreases and tends to ease. Clearly, flow rate has a significant
effect on polymer degradation, with faster flow rates resulting in faster and more complete
degradation of the polymer in the channel. This study will be useful for some applications

where polymers are injected multiple times.
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