Theoretical Analysisfor Preheating Process of Double Bubble Tubular Film

In order to predict film properties in the preheating process, the theoretical model taking into account crystallization in
the preheating process of double bubble tubular film was developed. In this study, linear low density polyethylene
(LLDPE) / very low density polyethylene (VLDPE) blends was used. The authors predicted values of temperature and
crystallinity and compared the experimental values with predicted ones. The predicted results showed the same tendency
as experimental results. However, good results could not be obtained depending on conditions. It is necessary to establish a
model taking into account melting of crystals.

Key Words Double Bubble Tubular Film/Crystallization/ Polyethylene

LLDPE LLDPE2
VLDPE

LLDPE1 LLDPE2

VLDPE
Toshiro Yamada* : Faculty of Engineering, Kanazawa Table 1 Properties of Resins
University  Toshitaka Kanai: Idemitsu Petrochemical Resins LLDPE1l | LLDPE2 | VLDPE
Co.,Ltd Tatsuo Fukuda: Faculty of Engineering, Density p[g/lem’] 0.920 0.935 0.902
Kanazawa University Hideki Uehara and Kunio Melting Temp. T, [K] 395 397 372
Sakauchi: Okura Industrial Co.,Ltd. Blending Ratio[ ] 70 15 15
*2-40-20 Kodatsuno, Kanazawa, Ishikawa, Japan,
920-8667

Tel. 076-234-4802, Fax. 076-234-4829,
E-mail: tyamada@t.kanazawa-u.ac.jp



mailto:tyamada@t.kanazawa-u.ac.jp

R 75cm H 375um

380 cm R 20cm
T X

v 8.00, 11.8, 15.8 cm/s

380 cm
Ragdng
L
i Hopper
i
E Ewtriidha
Wi -roed I
i ol
L
Film Wircier t ) il
Air

Fig. 1 Schematic Diagram
of Double Bubble Tubular Process
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Fig. 2 Preheating Process
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Table 2 Experimental Results
Experimental Results Runl Run2 Run3

Velocity v [cm/s] 8.00 118 158
Entrance Temp. T [K] 318

Exit Temp. T [K] 385 374 364

Entrance Crystallinity x5 [-] | 0.426 | 0.433 0.434

Exit Crystalinity x [-] 0.482 | 0455 | 0.449
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Table 3 Final Crystallinity x(co ) [-]

at Each Crystallization Temp. T [K]

T.K] | 313 | 333 | 353 | 363 | 373
X(w)[-] | 0.445 | 0.447 | 0459 | 0.465 | 0.472
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493~573 K 50 cm

T, =493, 502, 511, 520, 529, 537, 8.00
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Table 3 Input Data 0.11~0.13

Room Temperature Tyoom[K] 318

Initial Film Temperature T, [K] 318

Initial Film Melting Volume Fraction M [-] 0 e

Infrared Heater Emissivity &, [-] 0.92 e B0 oy

Configuration Factor F [-] 0.75 T :; : : .

Effective Efficiency of IR Energy y,[] 1.0 5k

®
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