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Fig. 1 Conceptual diagram of Benedicks’ apparatus. Fig. 2 Cooling curve of water by Pilling and Lynch’s apparatus.
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(a) Probe by Chromel and Alumel hemispheres. (b) Schematic diagram of apparatus.
Fig. 3 Tawara’s rotary-arm type test system.
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Fig. 5 Schematic diagram of apparatus by Fig. 6 Curves of heat transfer coeff. by Krainer
Schallboch et al. and Swoboda.
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(a) Probes (sheath diameter: 0.25 and 0.5 mm).

(b) Appearance of apparatus.

Fig. 7 First prototype based on Tawara’s research.
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Fig. 8 Movement of rotary-arm with a probe in 60 °C water.
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Fig. 9 Cooling curves of water and polymer solution.
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Fig. 10 Cooling characteristics of new and used polymer solutions at 30 °C.
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Fig. 11 Cooling characteristics of common and boiling point adjusted oils.
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Fig. 12 Second prototype based on Tawara’s research.
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Fig. 13 Cooling characteristics of water at 20, 40 and 60 °C.
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Fig. 14 Cooling characteristics of 5% polymer solutions at 20, 40 and 60 °C.
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(c) 30% polymer solution.
Fig. 15 Cooling characteristics of 10, 15 and 30% polymer solutions at 40 °C.
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Fig. A.1 — Appearance of third prototype.
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Fig. A.2 — Appearance of probe with rotary arm for third prototype. (a) Assembled state. (b) Parts. (c)K type
sheath thermocouple. (d)Platinum probe with platinum pipe strengthened by austenite stainless steel pipe.
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Fig. A.3 — Cooling and heat transfer coefficient curves of 10% polymer solutions from third prototype.
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Fig. A.4 — Average heat transfer coefficients of 10% polymer solutions at 20, 40 and 60 °C in between 500 and
600 °C probe temperature.
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Fig. A.5 — Appearance of probe during testing in 10% polymer solution at 17.5 mm/s tangential speed. (a) 20 °C.
(b) 40 °C. (c) 60 °C.
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