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Design of Antioxidative Oil Filling Machine

WANG Xiao-fang, LI Zhao, SUN Jian-ming, XIE Ying-jia
(Henan University of Science and Technology, Luoyang 471023, China)

ABSTRACT: The work aims to prevent oil from contacting with oxygen during filling process and minimize the oxygen
in container after sealing, so as to prolong the shelf life of oil. Based on the analytical comparison of the present situation
of the oil antioxidation storage technology, the oil antioxidation protection in filling-transfer-sealing station was achieved
through the antioxidative filling process design and structural optimization design. Oil antioxidation technology designed
in this paper could realize the deoxygenizing/oxygen-barrier protection in filling, transferring and sealing process, to
avoid the shortcomings of single station antioxidation protection in the traditional process. To ensure the smooth imple-
mentation of this new antioxidative oil filling technology, the structural design of filling valve, transferring protection
mechanism and sealing mechanism was emphasized in the paper. The antioxidation protection effect of antioxidative oil
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filling machine designed in this paper is comprehensive and practical, and has great promotion value.
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Fig.1 The process flow of antioxidant filling
LR e RRERe L s 2 2
A TALS, woehiss, BREMP A EMeE
et RE, SRR TR, 2 1 vy AN AR S B
TR FRE RS 5 [RJ IR, Ay i 6 PR L I 3 7 2 1 i A1 5
BN, BERLS R RO TR A, eI
TR 671 11 2 (W) b B R4 )2 B R T 258 A
MR B 6 B ia T iz T4 F2LE T AR
LA S, LI S — N HAXS B P 25 1), By ik
AL 12 33 B v T TR R O S B A
RN Fe iz T FERE T A DL R B 2E T AT
gl PRERH A RRESE, Fis TAE M T —1 5
AP SRS B 24 i BR BT , RO 1 75 12 i F v i i
iz A R F 8l , 2 5 Ah it a8 A i 3R e i 3
S, PAERRL ORI HW IR R EA —E i
WPE, BEE TS %, 75 28 78 b [FI AR A
S . FEZESERUE PN IR ST AL R T 205
B, JESET FREATIEES

3 R

N IEBPT AR T2, 75 BN AR I A P 2R 45
PEAT R S B BT R A e A R R A
3 80 BRI AR LA BT B IEL
it ARG LA 2.

PRk MEETN BETMN HEIN dmkR
K2 HiREsHy

Fig.2 Schematic diagram of the overall structure
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Fig.3 Schematic diagram of filling valve structure
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Fig.4 Schematic diagram of vacuum pumping unit
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Fig.5 Schematic diagram of nitrogen filling path
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Fig. 6 Schematic diagram of liquid path
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Fig.7 Schematic diagram of nitrogen protection device
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Fig.8 Schematic diagram of plug lifting mechanism
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Fig.9 Schematic diagram of the clamping jaw structure

4 H£5iF

AT X il i e AL fR 4 BB 5 22 4R R AR S T
KARPUAATR T 1, X R T BT 20 507 1 (T 52
R JEGANG , TR IRGUAMRIA B X N 45, XL
P E R SR AR S B R 4l g H A B T A A
TRRHY BRI . BEE AN TVRBOARBIIRA, YT 2R
SRR 22 2 LAS IR T RIS B4 R 7 1) o SCAR AR B
A R AGTE R T ik R A L BT T — R R Y
TARPUSAALHER T 20, R IT oh B 2 B 98 5 SOM T
AALRIP R, SEBL TR AR BRI, O
B A CHATE ) o LU AL R B, BT
BT A Il T S P A AL B T XS R B AR A i A
ik e A — YT X

&% 30t

(11 Z%#. WIEEE T M &R0 B EmE,
2014, 39(11): 94—97.
ZUO Qing. Discussion on Packaging Technology and
Equipment of Oils[J]. China Oils and Fats, 2014,
39(11): 94—97.

(21 &7, oS iR AL AL K E R B AT R AL
FLRERFTEBERLT]. A% TR, 2008, 29(6): 23—26.
XU Fang, LU Li-xin. Research Progress on the Oil An-

(3]

(4]

(5]

(6]

[7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

ti-oxidation Mechanism and Anti-oxidation Packaging
of Fatty Food[J]. Packaging Engineering, 2008, 29(6):
23—26.

GOMEZ-ESTACA J, LOPEZ-DE-DICASTILLO C,
HERNANDEZ-MUNOZ P, et al. Advances in Anti-
oxidant Active Food Packaging[J]. Trends in Food
Science and Technology, 2014, 35(1): 42—S51.
OUZHAN Y P. Combine Effects of Essential Oils and
Packaging on Smoked Rainbow Trout Stored 4 ‘C[J].
Packaging Technology and Science, 2015, 28(12):
987—997.

R, R0, PEBE, A RPN G T8 R0 AR
BBFSE[I]. T EmAS, 2012, 37(10): 81—83.

HU Zhi-you, LU Feng, KU Yong, et al. Storage Tech-
nology of Vegetable Oils with N,[J]. China Oils and
Fats, 2012, 37(10): 81—83.

MEXIS S F, RIGANAKOS K A, KONTOMINAS M G.
Effect of Irradiation, Active and Modified Atmosphere
Packaging, Container Oxygen Barrier and Storage
Conditions on the Physicochemical and Sensory Prop-
erties of Raw Unpeeled Almond Kernels (Prunus Dul-
cis)[J]. Journal of the Science of Food and Agriculture,
2011, 91(4): 634—649.

AL, A, BmEME. 2P O
B AR E HERF SR (D). R 22 IR, 2016, 31(2):
81—286.

LI Shi-ke, LI Chun-yang, ZENG Xiao-xiong. Lipid
Oxidative-Controlling Effects of Mutiple Antioxidants
on Camellia Oleifera Seed Oil[J]. Journal of the Chi-
nese Cereals and Oils Association, 2016, 31(2): 81—

86.

MRE, REw. AFMTALENRD]. &S
ML, 2013(1): 177—179

ZHENG Su-xia, WU Long-qi. Study on Oxygen-free
Packaging for Rapeseed Oil[J]. Food and Machinery,
2013(1): 177—179.

E, TR R R R AR 2 A N ) O B AR
AArHT[T]. BL%E TR, 2012, 33(15): 10—15.

LYU Shuai, ZHANG Yu-zhong. CFD Analysis of High
Viscous Material in Filling Piston[J]. Packaging Engi-
neering, 2012, 33(15): 10—15.

s . B LAY S SR AN BUIR ], RO,
2013, 20(9): 63—66.

ZHANG lJing. Development and Present Situation of
Edible Oil Filling Machine[J]. Farm Machinery, 2013,
20(9): 63—66.

RAHAMAN M F, BARI S, VEALE D. Flow Investiga-
tion of the Product Fill Valve of Filling Machine for
Packaging Liquid Products[J]. Journal of Food Engi-
neering, 2008, 85(2): 252—258.

PVE R, 2. ARALBAE IS (M), dEaT: BRI T
Ak R, 2012,

SUN Zhi-hui, YAN Zu-gen. Introduction of Packaging
Machinery[M]. Beijing: Printing Industry Press, 2012.

gk, AAREALBE R BT T M), dbat: kT
b A, 2013,

LI Lian-jin. Packaging Machinery Selection and De-
sign Manual[M]. Beijing: Chemical Industry Press,
2013.

BARI S, VEALE D. Improvement of BIB Packaging
Product Filling Valve CIP Performance and Efficien-
cy[J]. Food and Bioproducts Processing Transactions
of the Institution of Chemical Engineers, Part C, 2012,
90(4): 849—857.

VR, 2, Rear. YA Z TR R BT
BFFE[0]. U TR, 2014, 35(9): 41—46.

SUN Jian-ming, LI Zhao, WU Long-qi. Study on
No-oxygen Packaging Design of Antioxidant Packag-
ing[J]. Packaging Engineering, 2014, 35(9): 41—46.



