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Optimization of Ice Cream Production Process
Based on Orthogonal Experiment

WANG Bin,SHI Xiudong, FENG Weijian, WANG Chen

(School of Mechanical Engineering,Jiangnan University , Wuxi, Jiangsu 214122 , China)

Abstract; In order to improve the expansion rate of ice cream produced by a single-cylinder vertical soft ice cream
machine, the oretical research and mechanical analysis of the scraping mechanism of the floating scraper were carried
out. The principle of the spiral agitating structure was investigated ,and the minimum rotational speed of the agitator was
determined. Through experiments, the main factors affecting the quality of ice cream in the freezing process were the
amount of ice cream slurry in the cylinder,the ratio of powder to water and the set current limit,and the orthogonal test
was carried out. The experiment result shows that the minimum speed of the ice cream mixer is 155.6 r/min. When the
amount of slurry added is 0.9 L, the ratio of powder to water is 1:3.0 (mass ratio) ,and the current value is set at 4.5
A, the highest puffing was obtained. The rate is 82.0% . The amount of slurry in the cylinder is the most important factor
affecting the expansion rate. The slurry should be introduced into the freezing cylinder intermittently by gear pump to
increase the expansion rate.
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Figure 1 Structure diagram of blender
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Figure 2 Scraper and cylinder
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Figure 3 Force analysis of scraper
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Figure 4  Stirring current in opereation of agitator
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Figure 5 Effect on puffing rate of ice
cream with different amounts of slurry
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Table 1  Puffing rate of ice cream under
different ratios of powder and water
BELSKBTELL R/ % || MRV EKBRLE R/ %
1:2.5 85.3 1:2.8 82.3
1:2.6 80.7 1:2.9 79.3
1:2.7 81.4 1:3.0 71.5
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Figure 6 Puffing rate of ice cream at

different current extremes
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Table 2 Test factors and level table
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Table 3 Orthogonal test data table

. K
575 WAL %
A B c

1 1 1 1 76.8
2 1 2 2 75.2
3 1 3 3 82.0
4 2 1 2 80.0
5 2 2 3 77.7
6 2 3 1 71.7
7 3 1 3 56.7
8 3 2 1 54.4
9 3 3 2 59.4
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Table 4 Extreme difference data sheet %

S T, T, T, W2 R
A 78.0 78.5 56.8 21.7
B 71.2 69.1 73.0 3.9
C 69.6 71.5 72.1 2.5
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