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Study on tunnel pasteurization of bottled beer based on CFD technology
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Abstract ; In the industrial processing of beer, pasteurization is neces-
sary the to guarantee its biological stability. The superheat phase
(the last part of heating phase) was numerically simulated, in which
the slowest heating zone (SHZ) inside the bottle was determined,
and then the influence of three parameters on the uniformity of tem-
perature distribution inside the bottled beer during pasteurization, i.
e. the temperature of spray water, the turbulent intensity of spray
water at the spray nozzles and the running velocity of bottles were
analyzed using Lo (3") orthogonal experiments. The results indicated
that SHZ lay at the bottom of the bottle at the beginning and then
moved upward without exceeding 1/2 of filling height of beer. Be-
sides, after heating for 7 min, the temperature and the turbulent in-
tensity of spray water at the spray nozzles affected the uniformity of
temperature distribution inside the bottled beer obviously, while the
running velocity of bottle had no significant effect on it. Our results
showed that the probable optimum condition was 65 ‘C temperature
of spray water and 3% turbulent intensity of it at the spray nozzles as

well as 3 mm/s running velocity of bottle.
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Figure 2 A part of the meshed model in second dimension
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Table 1  The thermophysical properties of beer, glass, air and water
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=
(kg * m *) (Wem 'eCH) (JekgteC™H (kgem 'es D)
255 1.2 2.4e—2 1 006.4 1.8e—5
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Figure 4 Temperature profile inside the bottle
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Table 3 The ratio of SHZ area to total beer area in second
dimensional model of beer bottle
5 1 min 3 min 5 min 7 min 9 min
1 0.103 0.057 0.088 0.111 0.172
2 0.116 0.060 0.092 0.122 0.055
3 0.055 0.011 0.058 0.073 0.000
4 0.101 0.062 0.095 0.135 0.253
5 0.114 0.056 0.088 0.115 0.009
6 0.106 0.047 0.075 0.041 0.117
7 0.130 0.079 0.069 0.087 0.137
8 0.103 0.048 0.077 0.067 0.198
9 0.110 0.050 0.076 0.032 0.000
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Table 4 Variance analysis at 7 min
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Table 5 Range analysis at 7 min
BIIR52 A B C 2%
I; 0.306 0.333 0.219 0.258
I 0.291 0.304 0.289 0.250
IIT'; 0.186 0.146 0.275 0.275
R, 0.120 0.187 0.070 0.025
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