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Analysis and Optimization of Offset Ink Roller Cooling Structure Based on
FLUENT
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ABSTRACT: The experiment aimed to study the string roller’ s surface temperature distribution under steady state of the
press inking system. Pro/E was used to model the three—dimensional of existing roller structure. FLUENT was used to
simulate the string roller’ s internal fluid situation under the steady conditions. Thus, the ink roller’ s surface temperature
contour was obtained. The results showed that the existing structure’ s surface temperature was concentrated around 23.6 C,
the temperature difference was 1.1 “C. The optimized roller surface temperature was mainly concentrated around 22.87 °C
after optimization and improvement of the existing roller according to the analysis. The new structure can save an electricity
of 12 776 kW - h per year for a printer. Therefore, the new string roller structure can better meet the need of enterprises
nowadays to pursue green environmental protection than the existing cooling structure of inner sleeve roller.
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Fig.1 The cooling structure of inner sleeve roll
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Fig.2 The cooling structure of inner sleeve roller rink roller
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Tab.1 Physical properties of the material

MR R (kgem™) AR/ (Jkg ' K") SEEU(Wem™-K)

4549 7800 871 202.4
8 1650 1260 0.5
B 998.2 4182 0.6
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Tab.2 Solving parameter settings
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Fig.3 The axial temperature distribution of inner sleeve string roller
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Fig.4 Intracavity—sectional view of the cooling structure of ink

roller
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Fig.5 New string roller structure
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Fig.6 The three—dimensional model of new cooling structure of

string roller
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Fig.7 The axial temperature distribution of new string roller
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Tab.3 Comparison of energy consumption between different string rollers

AEfiE AEHL/) Hi i/ (kW -h) Mikg kg CO/kg
N 13 848.5793 38 468.28 15387.31 10501.84 30 197.60
Hr 2t 9248.8726 25691.31 10 276.53 7013.73 20 167.68
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