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Design of Online Quality Control System for Food Carbon Dioxide
HAN Jun

(Shanghai Jancrane Scientific Instrument Co. , Ltd. , Shanghai 201803, China)

Abstract: Food carbon dioxide is an important food additive for carbonated beverages. In the production process of products, the
quality is affected by various factors. How to efficiently control the product quality in the production process is an important factor in
the balance of quality and benefit for enterprise. In view of this situation, the hardware and software scheme of real-time online quali-
ty control system is designed. The gas source is switched with a valve, and the gas enters the online analysis instrument after the pre-
treatment. The analyzed data is collected by the lower computer, which is analyzed and processed by the upper computer software and
sent to the distributed control system. Compared the set value with the feedback value, the parameters are calculated and adjusted to
command and control system to the production and operation of schedules. After the experimental operation, the results show that the
system is controlled by PID within the quality setting threshold and Fuzzy-PID compound control over the threshold. The adjustment
of process parameters is stable and reliable. When the quality exceeds the set alarm parameters, the system can switch the output

flow path in time to prevent unqualified products from flowing into the food storage tank, which ensures the food quality of the prod-

uct. At the same time., the system can switch the production line and start the regeneration process. Using this system, the online

quality control and quality traceability of food grade carbon dioxide production can be realized.

Keywords: food carbon dioxide; quality control system; online detection; upper computer; lower computer; database
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R76 470 =1 e s ”‘:;z {+24V_valve 3
= RIT_ 4 %zK‘ 1 DIRF3 a0
% 4
GND-Digita 75 &5 1 RIE— KATO 20 valve . R78 10 hwrra vig,, o
iNE2d = I W L
e — 10 R83 RaT0 g 470 R5K P28y
Pr VioH 1+24V_valve SMA LED
R85 g _SIZ a GND-ValueOutput GND-ValueQutput
k470 6y
470 psZ801
GND-ValueOutput
424'3/Tva1ve P4
D17
. -ro 20 TRF4 AW
oUTPUT 12v 3 10k R88 5 J@5 IRF740 D1g
$8050 w0 470 4 KR89 07
s?(l)k E,;gg R10K D19 Rk g 2V
SHA
a9 = GND-ValueQutput
D Diita  CND-Disital =
e GND-ValueOutput 6]
o
ouTpuT 12v 410k R9%2 5, J qs GND-ValueOutput

R93 [] R470 S80E0

R10K 470

= GND-Digital
GND-Digital

B9 BRSO IR Sl B bk

W B AR . IR 565 5 FOGHR PS2801 —4 FRES . =& # 5
S A2630 FE RS, @id IRF740 3850 12 V 88 24 V HL % iR 45
AT ORI SAE . A& 9 TR .

IRF740 J& N 748 45 =t Power MOSFETs %, fif F&
400 V, b HLTE TOAS L 3 2 R84 LT 56 1 25 i R
JETEK .

2.6 HAITHLH

PATHLA R S 3h s 2l IR 5 W] L) 48 4% ol A8 B O 1
W AR LT BUE N 248 R L Z2PUTRE, &—2 %l
RGBT,

2.7 SWINE

HTF&RI AT EZEAA T LA, TEL
R P ) A BR A AR AP 1 0t AR R o0 BT A3 19 IE o fil
FHAR T4y, &5 Z S AL B 45 6 R 50 8 iU
RETE 19 BT HUAE N . BAHUEZRETESH/NEN ., 43 Hr/)
B R GB/T25844— 2010 Tk FH B 3% 4 97 /N2 AR
BERGER, WITWE 10 Bk,

ST /NBEAEL ST BT AR . FE S T R G B R
ST —, A IARTIFRI. R, NEER
GRARW . MEAMBCENR, REREER, W E
PITREE . e HE R . 722 256 AT R M A 3 AR I 2
B S ORIREHE B . s A D = B 7 B AR X 3
I L2 B F R B R M T R AR 2R A B AN SR B A A A R
GLIBAT T BRI BE 5. 20 BT /N & I B3 R 78 48 43 BT AR

e | i B
P10 fr i TR TR 4 5 R R R TN R

a2 Pois K AEr SR AL TR T R .
3 Mk Hgit
3.1 ERMBHEEEIRIT

EA PR A Visual basic. NET il SQL server H %
W5 RS 11 s .

RGH E S MM N REA . (LR ERI B, o A Bk
MOEREH B M AL FR A PR e L o 4 T S O
I ) A e 5, AT AR mA AL 12 iR

M TR R . T 2 A R A . R
ZIXME A (MDD BT AR TR OIS — T — P XHE
HZW. fiH MDA — A b B, AT AL 7
BFFEMASENTEA. BAOTHE D EA A CIE 6,
HyaE oA EZ L. LA .

Public Function IsMdiChi ( ByVal chiformname As String)
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FELRAEHIR

i Hh A AR R

DCSR H. Z# %

AR

TR AR

KIER B

s/ RESH

T
BRAELR i
BHR%

—'| BURBESR I’

BfE R

TR

I )

ﬁﬁ
AN
ok | | Eo

K

B R R

|

M
S
W

tem. 1O. Ports. SerialPort 2%, F P 0] DA Jy {8 b 58 5 A8 1 80
MR, EERE S O WS EMBR R, BEMG%E, A5
BOEZRIGRBCER, B ORTBITEMLABREN, FLB
BEP; R) E 2 A B g T B AR AL, LR T R
BN ORI ARG AR, B A E LR R E
I .75 AH O H i
3.3 HiEERSE
3.3.1 Bu¥agiy

PR W B AR B e R G . iR B B A DA 3R
B A7 T8 b . 30 RS8R, S o ok
R, BWMAIER. RAFAAR, BRBERER. B
KIER ., REESHFR, ROBHRIES.

BEAS R BT TE (1 B R T AN 35 6 25 A7 A

6 B E R A K

F11 RS

3 2

T IO X R R

As Boolean
Dim chiform As Form
For Each chiform In Me. MdiChildren
If chiform. Name = chiformname. Trim Then
If chiform. Visible Then
chiform. Activate()
Else
chiform. Show()
End If
Return True
End If
Next
Return False
End Function
HRBHIEBANTFEO, BAEAGNTFEORE AL,
R LW W THLR H, N R oR SE A .
3.2 HEERE
LML i RS485 HRATH: LRI BT LI IR, H 2 Se-
rialPort 32U %k . Microsoft. Net 2. 0 i DL J5 2 T Sys-

JF5 FEA Kot 2R B4 S 1) B 1
1 Ditem [nchar] TS SRR
2 Ddatetime [ datetime | 11:41.9 R A I []
3 | Dconcentration [float] 2.158 2.158ppb
4 Dvoltage [float] 1. 352579 1. 352579V
5 Pline [ smallint ] 2 52 ek
3.3.2 B EERAE

L ADO. NET % #2503 %2, 4 9% i+ T DBConnec-
tion, DBCommand, DBDataTable, DBdataReader 1 DB-
DataRelation JUAN2S, #EAT & S8R . SATHE . W, 2.
AR . LUF /2 DBCommand Y «

Public Class DBCommand Inherits DBConnection

Public Sub New(ByVal str As String)
ConnStr = strif {5 B FM &
End Sub
Public Function Insert(ByVal strSQL As String) As Integer
Open() "% 42 B i
A1) SqlCommand =2 5]
Dim emd As SqlCommand = New SqlCommand ( strSQL.,
conn)
Dim count As Integer = 0
count = cmd. ExecuteNonQuery() 47 SQL iy 4
Close () " A 805 2
Return count ‘count 7R 52 5% W 1947 %5, W1 4 46 O
End Function
THFAFE# strSQL 484 K dli 423k 1] 52 1 15 4
Public Function (strSQL As String) As Integer
OpenO) F] JF 5 4f
‘B ## SqlCommand 5E 5]
Dim emd As SqlCommand = New SqlCommand ( strSQL,
conn)
Dim count As Integer = 0
count = cmd. ExecuteNonQueryO) 4T SQL 44>
Close) ‘3 [ 54 2
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Return count

End Function

End Class
3.3.3  HE R MRS

M TR A ™ R G 365 K 24 /N AR Wiz 1. 7™
Ha) 2 A R R . O T RO R RN, AET
B R R ARG T P RN R W Is AT AR B B — B RO
R AR R BOTHIE A B R AR I Y AR R AR Y.
TS 544 5 ) A

"insert into TS " + Now. Year. ToString + " (Ddatetime,
Dconcentration, Dvoltage, Pline) values (" + Now. ToString +
"." 4+ Now. Millisecond. ToString + ", + d_Dconcentration + "
" + d_Dvoltage + "," + d_Pline + ") " + " ;"

3.4 BRRUREERER

RBAC (Role-Based Access Control) ™ &\ Ht4% 57 JF 5
YRR LAY, JEAR MBS 2K e WME s,
JH P i 3 53 BE AR €0 AT RE AT AR L B AR . B P AT LAy
B f e B A A AT LR 2 AR . T 52 B T A
B 2R 3% L Y B BE AR B RBAC BERLGEE i “H P 7.
AT K AR AL AT ) 0GR AT LR — X £ 5k
F. WA LIEZXZRAR,

RBAC — R M E” o “sef fi ” mosis,
ARSI A G R, Sl a T gk R E .
A T 38 A R ALRR .

TEAS R GEH AE SCA R AR 70 P

1) SuperAdmin, #MIFkE . HARGE VIR

2) Admin. IR BT, HAT X FTHE R 5T A RAL
B, AT EAT R PR g Nk A A B SR A

3) Engineer, TN, AHAMERAER. arLUES. #n
B IATAR BRI . FTEDR . AT RARIE T AR R 5

4) Operator. #fER . Hul#ffE. &5 RL%.

KA BRI I A A AT i U B IDY R E L
e R R
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MEBEE 1~60 s RAE—A 4. KPTHBE 1~120 s RA—
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L] .

r Feaue

exepaeae @ 00000 -] 4w
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i
CERENES 3 ¢

RESRRE G AR R &8 B R R & A R
2% Timer )R FE R G .
3.6 HHEIE G

WOWMETHE, IERTRENESR, 817, ZHK
TS A B R R I ) R 4% R R B AR dn BRURE
W DA, AT LA B B 4 o i A . RIS AT R,
RGN TEAR R R R SRR,
3.7 BKIEfEH

W UE SR H R AR P RE HEAT R £, DAGRIE AL 28 s (8
MIMERPE . R i s R E W R 0 7 . R R4
BEIEBHR A AR IE 7 B B, A5 B A R T ] R g
TELR AT A e S A e, RiminiE 14 (a), FHR=
PR, TR T AR AR 7 2R 2 T AR HEAT AR
E X, i 14 (b J& X BB AL 38 AL TE 4 AF -

(a) (b)
B 14 fIFE RS A

gty CRCIE YIS AR AT A R
AT (B8 1 BRIl AR AR
GRS DS T B PNIT
A EBIRE A PR CRE . BRI IE T A
RO SRR LT 2 A BOE . BORE AR O] [ 3 i
f el < EADRCIE Bl R R G IR R
BT LR LR

R e B R ST A A (1) 9 1 5 6 B
KR

V= 1O (14)

Jotrs VRFR ISR . C ot e

RIS BELAE A7 R SRR U A 8 ™
~ HIET BCE IR S A AV A R TE I B
%R, WK A5,

C=a-V+0b (15

HEES TR VEE T TYNSE ST N DR YT
s

D HEIESEC = L2

2 R ESEY = 2>V,

B WA ERRIC -V = - >0 - v

i=1

O RSV =

3‘,_.

.
2V
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SR B B
3.8 MM

MIA TR T S LRI R U A B () B K 2 i
PR A TREERS, MM Em, &REAE
e — B 2 HARBUE R SO, I 18 iR, BLHT A AR
TR H PR KM g gy, RS R 4
BCOThEE, SSERRER AL CRARG R . FH RS
Fe SR I DI B 4% O 46 3h i B ORI 80, i AT S 8
JrERE AR S E 15 (a); BRI X UG . B AR
Feb W RUR B XU R T i 15 (b,

= a ¢ Q « - -] . o

VLTI T

(a)

= % ] Y - =] . o

M N

(b)
|15 2 i) BRbR 46 iR T

BERERE R AP B, Al R AT Z2 0, SR AR S ik
BIMG . sl BOH A B AR O™ $ A BT

R HIREAT HAR 22 28, B e I 2 5 e i R 3l
PRAGILIIRE . FERIWE T BUAR ZE B4R T, SRR MEE
e IR BT 07 B AR O 22 W HE £ (9 2 A5 Ak A, AR B8 Bl i
T2 BUPRA% 3l ok KL AR 25 B SRR A b 07 B R 22 i AR
B BPRBETAIE A SR T pR K AT 2 PR R B, eR R
LSS AR T AE I/ B i A AR THIE o Bl AR AR ) BE
. WO REES . Rt MRSl fENfd
2 L A A R R A AR AT P YRR TR s ok

4 XREREHH

4.1 EHRZIEITIR
T AR R R R R s T, e B LR

BB TR S A M AR & A AR e . W
& 16 H B B i BB 70 ppb, REAEN 90 ppb, BRI
AH N 8 ppm, B R 50 ppm, R BE W B AL SUA
HE P i At PR 2 25 b sh 35 .

S AT B TR HHL, TF AR S R 4 4
BrASCa i s (85 . I BOR SR YGE AT S E A& 16 B .

=ioixi

E 4
——
) o - wnan
" | =
i o - @
B Py
% 3 M "15
I 4
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') o - &
- PSP P PN B Bt S A S
o
- i -
I gl RETIN
oo I i an s DR
| o
) me ) me 4 . bey Z
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It§ SEREE ~ - &
L P m R ot o S et i et
Fom

o SEFNRRVERE: SUE

I e onsor

16 fELCRER Rz TT AT

P R G SR AR IR HE R R B e 4 DCS,
DCS MR 448 3 B A S B (B 5 AT bL Bt 58, AR e 319 42 T
SR WA A
4.2 &\, RERTRRERE

E B A RS ] LAAR 36 i [, A5 360 43 B 20 A 52 56
Bods s TR RR RS 3 18 8 B A 5 0 20 AT ROE, T RAA R
PRAGTL” DIREAR ORI H il 2350 70 1h 2 10 K0 SRS 4
AR A A 17 iR .

et

B17 A S

A S AT DL AE B o AR A S BT IR 0 R
& FTF M mIE s S R
4.3 HESWRE

YRR BT R AR, TS e R s . AR
DVAE Ji e BE s 1 45 BT 75 B BB o i . nl&l 18 I .

PR BRI AR TR P, A DA R, B
AARAE T ) o R RN Al kb i — BB 4. e R,
T T TR TR AR A 0 AT R 4 ol R
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*7 BRBIEE
F5 | BB (ppb) | B (PPM) | MK (ppb) | K4r(PPM) | T2 45 T8 7R WERER | EMAWC | TAg®E D
1 2 1.2 0 5 PID OFF OFF ON OFF
2 8 1.3 0 5 PID OFF OFF ON OFF
3 45 2.1 0 6 PID OFF OFF ON OFF
4 62 2.5 1 8 PID OFF OFF ON OFF
5 70 2.8 1 10 Fuzzy ON OFF ON OFF
6 75 5.2 2 12 Fuzzy ON OFF ON OFF
7 90 7.1 2 15 A—>B ON ON OFF ON
LRI B SR SRR T 2 B v R
VA, REGSRS ST A Bk AT R
BB A HTR s @
13 SAHTIE ] 2017-1-1 15:57:0172017-1-10 15:57:00 ; ﬁ.pﬁ:%—k%ﬁﬁfﬁ% %ﬁi}é@ﬁﬁkﬂﬁ”ﬁq W TS R, R
SRR B A T ), FER TR R R A R
o | A - [ ’ PP TR 4 7 R R A e A T AR
5" ‘ ~\ 2, AREEHRLG. G HERSET. RUREL 2
g | | r " B S REAEOM R TE LB IR R G R RO
; ‘ Pl G R, e R CEED ARAT %L
2\ A \ M‘ | 0 F AR A T AR B T M . AR R g
i | ™ FFEE A . % AR 2 % 1 2 R L R Sk, B

2017-1- 2017-1- 2017-1- 2017-1-2017-1- 2017-1- 2017-1- 2017-1- 2017-1- 2017-1-2017-1—
115:57 2 13:33 3 11:09 4 8:45 5 6:21 6 3:57 7 1:33 7 23:09 8 20:459 18:2110 15:5

B ik KA 134. 8ppb
B kM 4. 85ppb
SEHMiE: 46. 76373
KAEH: 622225

wmEH
WEHW: 2017-8-21 15:57:46

K18 Jrdra iy

4.4 ZWITITEIES

7R —BITH BB T R

EEHBITHBRT, WRIFS 1~4, TELERHRH
PID J55, U MMEIE AT A, &5 G B m i C ok
KON, FRCHERRTE, MATREMMIAE: MikFRT
J¥%5 5, B 70 ppb, B4 2.8 ppm. 2R 1 ppb 7K 10 ppm,
Ho BroREMBIE RS (L) &M “HEE" &
GEAR I T 5 R KT s, T2 # 7 R A Fuzzy 7 K,
UL 7 PR B MR R Z N, T IR R AR R
it MFNKER TIPS 7, B 90 ppb. B4 7.1 ppm, K
2 ppb K 15 ppm, i SHRAEFE B T RE R EHE . 5
HF K 90 ppb, BEMBEST “HRELHME” AR, iR
JTINSE R B3R 2 S AT HLAG U 46 7 50 % B g 7 4 T A
B EMRIES, BRI EMRE R R C i, Wt
Tl 2™ S m i D AT IF, 7= S A Tk A, W
DCS j3h Ul T W, CM A E/=4, $THF B A4k,
ARG A APk A BRI RE, FAIR B A
LRAAT BT MREWEE BIFIER N, RE XA
RT7IFE LRE.
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