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Design of Continuous Sterilizer for Retort Pouch
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Abstract: In this paper, we developed a continuous sterilizer in order to improve the productivity of the
retort product. To this end, we design the sterilizer with a product inlet, outlet, and chain for continuously
conveying the retort. The temperature analysis is performed to optimize the design parameters of the
internal sterilizer. The experimental apparatus is developed to verify the productivity of the sterilizer based
on the temperature analysis. The test is performed to optimize the evaluation parameters using
Box-Behnken design method of a response surface methodology. From the test, the productivity of the
continuous sterilizer is improved over 1,000 kg/h.

Key Words : Continuous Sterilizer, Retort, Temperature Analysis, Box-Behnken Design, Response Surface
Methodology
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Fig. 2 Steam typed sterilizer of retort
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Table 1 Specifications of continuous sterilizer

Parameter Unit | Value

Retort production kg/h | 1,000

Steam quantity(95°C, 45min) kg/h | 500
Water quantity(30°C, 15min) m’/h 7
Temperature of sterilizer T 95
Pressure of sterilizer kg/em?| 1
Temperature deviation of retort T 2
Maximum design temperature of T 98

sterilizer
Gross weight of sterilizer kg | 2,000
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Fig. 4 Design of continuous sterilizer
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Table 2 Conditions of temperature analysis

Parameter Cond.l | Cond.2 | Cond.3
Hole dia.(mm) 3 5 7
Nozzle length(mm) 500 600 630
Number of hole 30 45 60
Pressure(kg/cm?) 2 1.5 1
Blasting speed(m/s) 10 20 30
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Fig. 6 Temperature analysis under condition 2

Fig. 7 Temperature analysis under condition 3

Fig. 8 Steam flow analysis under condition 3
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Fig. 9 Experimental apparatus of continuous sterilizer
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Table 3 Factor and level of RSM

Factor level
Factor Unit
-1 0 1
Speed Hz 47 50 53
Steam pipe dia. | mm 50 65 80
Nozzle dia. mm 5 8 10
Table 4 Test results of production
j;g:r Speed pi?)facrl?a. Ngizile Production
1 1 0 -1 1,078
2 1 -1 0 1,078
3 -1 0 1 955
4 0 1 -1 1,016
5 0 0 0 1,016
6 -1 1 0 955
7 0 0 0 1,016
8 0 -1 -1 1,016
9 0 1 1 1,016
10 -1 -1 0 955
11 0 0 0 1,016
12 1 0 1 1,078
13 -1 0 -1 955
14 1 1 0 1,078
15 0 -1 1 1,016
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Fig. 10 Test of speed and production
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Fig. 11 Test of nozzle, steam pipe and production
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Table 5 Test results of production

Term Coef. SE T P
coef.

Constant | 101627 | 0.075 | 1351236 | 0.0
Speed 61.5 0.103 597.1 | 0.0
Steam 0.0 0.103 -0.0 1.0

pipe dia.

Nozzle -0.0 0.103 0.0 1.0
dia.
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