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Gas mixing system of modified atmosphere packaging based on

ideal gas law and Dalton’s law of partial pressure
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Abstract: Objective: In order to solve the problem of poor stabili-
ty, high cost and small gas flow of ternary gas mixing equipment.
Methods: A ternary gas mixing system based on the ideal gas law
and Dalton’s law of partial pressure was proposed, and the
system calculated errors and adjusted parameters by the designed
algorithm, and adopted the connection of cylinder, sensor and so

on. Results: After adjusting the mixing according to the relative
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deviation, the average relative deviation of the gas concentration
of COzand Oy was 0.86% and 0.75% respectively, and the gas
concentration accuracy met the technical requirements of <<1%,
and the high-precision gas mixing of the ternary gas can be better
achieved. Conclusion; The system can realize rapid and stepless
regulation of ternary gas, and high-precision continuous mixing.

Keywords: modified atmosphere packaging; gas mixing; ideal gas

law; Dalton’s law of partial pressure
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Figure 2 Equivalent gas cylinder

4~6. WIER  7~9. B LR

27

I

10~15.24~27. HLEE 16, #H R4  17. PLC

AAEREHTERA

Schematic diagram of the overall structure of the system

g b A A IR A AL A R A AN [ s T
3 P AR e At AN 3 AN SRR LR AR A AT IR A
M3 AL AT A RS s ) 3k B e AR L 5
B0 43 Fo R i) 58 1 FL R B AT R IR B SR R A
JEVRAHE . 55 0 R B 58 2 4 o R R 1R AL 1 TR S U L 1k
3 P SRS BN HEA 3 AN A SEL YT 2 FB 43 I I BT 0 IR
Bl JREE AR TEA G EIRSH, B2 Lid B3R, Ll
FERRE AT ESERXM AT RIS
2.2 REREMIZIT

SRR O RE AR B 2R AR = n SRR A S B AR
RS IFERAMEE LR, EEAKGTNESEN
SR HEATRARE N & T 5 o R R TRE Y R ) LR
AR R U A2 R RS YR T AR R AT S B AR L A B Y IR
B ARG B SWAW R B BRI RS T, REG Mk
(B 3) 1) R B 454 F0 45 TR A SUME L HF 45 A o B3 A ) 45
A UL P8 G 0 285 4 L R AT 25 4 TR I A 5 . Hop
HES A 3 A g R SRR s e R R T 45l
AL He BE K T A% R BE ZGO9 . M A T A% Uk A
RS485 , Z A B A I A% R S100 A4 i 5 1k JBE A6 ) 25 44 1
TR B2 A% B STC-200 #4) i 5 FE 7 6 0 45 440 Fiy e K B2 R 7
& %A% QBE2003-P16 #4) 1 5 Wi B2 35 i 25 4 | AL 5 4 8
2K, WEM B A2 250 mm, K /N H 250 mm X 250 mm X
850 mm,
2.3 REEFHRREIT

BN R G (B 4D 0E 8 R AR 0 1R L L A
st L PR I ARk R OB R . SR TR IR Y
AAAE R HOM = IR G . B 3 21 R R
b R 5 ) I T B T DG R L o b ) IR s o 2 4

99



100

% 5i% 3 PACKAGING &. DESIGN

= X1 Xe

0

1.6.8. B 1% s
e BE A6 1 Rk
GIELL 7. RS R O A
1L ZHARA L

A3 HELAHETER

Figure 3 Schematic diagram of high pressure mixing tank
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Table 2 Table of initial inflatable mixer pressure setting and actual test results

PRA e B2 BERE / % AR IR BEAE /kPa SRR BE /2 R 22 / %6
CO; 0, N, CO; 0, N, CO; 0, CO; 02
2 5 97 10 25 485 1.91 4.73 4.5 5.4
5 10 85 30 60 510 4.82 9.77 3.6 2.3
10 15 75 50 75 375 9.88 14.35 1.2 4.3
15 15 70 100 100 470 14.76 14.91 1.6 0.6
20 15 65 200 150 650 21.10 14.75 5.5 1.6
20 20 60 200 200 600 20.76 19.12 2.8 4.4
30 20 50 300 200 500 30.56 20.78 1.8 3.9
30 30 40 300 300 400 30.48 29.56 1.6 1.4
Sws@ 283 299
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Table 3 Table of results of secondary mixing test after pressure adjustment based on data deviation

of initial mixing test

IRBUH BE B / 16 RS EBE /kPa SR B BE/ AR 22/ %
CO; 0O N CO; (O} N CO; O CO; (o2}
2 5 97 10.45 26.35 485 1.96 4.89 1.5 2.2
5 10 85 31.08 61.38 510 4.91 9.88 1.8 1.2
10 15 75 50.60 78.23 375 9.90 14.75 1.0 1.6
15 15 70 101.60  100.60 470 14.84 14.88 1.1 0.8
20 15 65 189.00  152.40 650 20.43 14.81 2.1 1.3
20 20 60 194.40  208.80 600 20.37 19.57 1.8 2.1
30 20 50 294.60  192.20 500 30.28 20.39 1.8 3.9
30 30 40 295.20  304.20 400 30.25 30.23 0.8 0.7
Y T N
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Table 4 Table of results of three mixing tests after pressure adjustment based on deviation of

secondary gas mixing test data

B BE / A G B E / kPa S AR E /2 A X i 22 / 6
CO, 0, N; CO, 0 N; CO, 0 CO; 0,
2 5 97 10.61  26.93 485 2.03 5.08 1.5 1.6
5 10 85 3164 62.12 510 5.03 9.95 0.6 0.5
10 15 75 5111 79.48 375 9.92 14.85 0.8 1.0
15 15 70 102.71  101.40 470 15.12 14.89 0.8 0.7
20 15 65 185.03  154.38 650 19.87 15.10 0.9 0.7
20 20 60 190.90  213.18 600 20.18 19.91 0.9 0.5
30 20 50 289.29  184.70 500 30.26 19.87 0.8 0.6
30 30 40 292.83  302.07 400 30.19  29.88 0.6

SE MY 0.86
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