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Figure 1 The combining representation between CFD numerical simulation and theory teaching

2 HEAR L

2.1 Weissenberg 3 N7

ot AR E B & T R B IR 5 A W A S X T B A R R AR R E R N &
RAENCF IS, LFR A Weissenberg B0 . 7E-F I HS Haz ok B v, FUR B BB i Ak & & 4B CFF L4
K T FE B E AR A A R EL . (H7E AR TRE ST o, A4 5 B 2 A R 1 BB 4508 fk 9 AR B, DAL ke T 1A
T A R 2 AR AT R AS G 7 FR A L R BUR G A U R 5 R A7 AR 5 S 0 26 BUE AL S R an Al 2 iR .
K 2b 7R 1 AR AR A O B A 25 TS B B IR AR EE T B TR, s R R BT 2¢ SR Giesekus
Fh TR R A 5 B A S IR i I % . Giesekus #ERDI B fw b S ok & T 0 B v4H 4y T, Fn 4t
Koy T, B~ =

T=T +T, (la)
M v
(IJr;T])'T]JrAT] =2nD (1b)
1
T, = 29D (1o

K sk Bl g HYIVESE TR D 43 5] kg B 5K Sk RN AR SR A8 0K o, SR HURE T AS 4 5 AR A AT A5 1
N2 5% P R S 5 A T 1 B DG R 5 T 32 0] R A e AE TR N b AR R L b A AR BT R 2 L AT g
BRI ERRMAR TR G L) TR P AR G i A DN 2R i i A4 5 722 Sy B 266 M 1) S 4 1t
DA 3o T 0 A RIS J5T 349 T A D S AR Ak o DR IR 3 5 T % B R B AR A 5 R R N AR R T AR B ) R
2.2 ZREAKR

TEFRIE 2% 2 R op A R SR AR — SRR El AR 0 o (8 S 5 | 2 A I R DU A AT T AR A AT 1Y
PR ZF RO BRI AR 9 R A AR A B . R IR R A A IR BRI B 24 e 0 AR A
BF 7 2 B A Al 1 i B L BRI R S DX A R BR O KA . AR S AE X T U B AR AR A
TG LU B X W) BT 138 i BRAS Jo R RE T EE 4, DL KR B A A AR T TR S T HV RS 2. T 3 4
o AT A I I h B R S R 7 A A R D R A k) I 22 SR A B AR SUUAS (H mT
DL B M Y i 266 550 2R 5 W) MR SR i 1E P B B e AR R R Y 0 A R T RE L 3 RE X AR IR o A R Y
N 733 NS 3 R BE 37 G5 R A T 0 = T
2.3 HFHkX

TE T RMBE AL s A W i 72 o 1) 3805 1 4 T T 2802 Rl 22 AT ey i 742 =7 J 388 DA R 5% el AL 3R 53 # fi



« 94 - = ua ¥ it} Eitd 2013 4F 7 H

IRENEN)
||

[N
1717

INN N
INNENN
171
1]
NN

7777

IT777

(a) (b) (c)

K 2 Weissenberg Z{
() A 5 (b) AR A4 5 (o) 8 3 o Ak
Figure 2 Weissenberg effect

(a) rotating disc; (b) Newtonian fluid; (c) viscoelastic fluid
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Figure 3 Secondary motion of viscoelastic fluid in straight rectangular channel
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Figure 4 The comparison between die lips and extrudate shape for viscoelastic fluid (a) and a generalized Newtonian fluid (b)
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Figure 5 (a) Experimental data of the shear viscosity and its fitting curve by Carreau model; (b) velocity profile
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Application of Numerical Simulation Method in Polymer Rheology Teaching

ZHANG Xian-ming'* , FU Ya-qin', FENG Lian-fang®
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Zhejiang Sci-Tech University, Hangzhou 310018, China;
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Abstract; The teaching and research of polymer rheology fall behind those of other fields of polymer science because of
the interdisciplinary characterization of polymer rheology. The numerical simulation based on computational fluid dynamics
(CFD) was introduced to the course in order to improve the comprehension of students for basic concepts of polymer
rheology and motivate students’ interest in learning. Several corresponding examples such as Weissenberg effect, secondary
flow, die swell and screw mixing are provided to investigate the essential difference between the viscoelastic fluid and
Newtonian fluild, and guide the students how to use polymer rheology in the engineering designs. Meanwhile, the applied
function of engineering designs for polymer rheology is used to explain the fundamental principles of polymer rheology.
Therefore, the method is favorable to optimizing curriculum structures and improving the quality of teaching.
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