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Design of Automatic Temperature Verification System for Gas Chromatograph Based on Android
YANG Yehua, HUANG Feng, LIANG Manbing, ZHANG Liling, HUANG Jianlin
(Guangzhou Institute of Measurement and Testing Technology, Guangzhou 510030, China)

Abstract: In order to automatically verify the temperature parameters of the gas chromatograph, a new automatic temperature verification

system is designed. This paper presents the composition and module design of the temperature data acquisition instrument. The Android mobile

phone terminal application software by Java programming is completed by the Android Studio development environment and the serial communica-

tion technology. The temperature measurement using and automatic verification of the column box temperature stability and the program tempera-

ture repeatability of the gas chromatograph are realized. Finally, the accuracy of the temperature data acquisition instrument is verified by the

measurement and calibration. The error of the indicated value within the measurement range is less than 0. 30°C, which proves the feasibility of

the design. Compared with the traditional method, the automatic temperature verification system of gas chromatograph designed in this paper im-

proves the working efficiency and reduces the buraden and pressure for the verifier.

Key words: gas chromatograph; temperature data acquisition instrument; android mobile phone; automatic verification system

0 5|18

BEE AR T, A, B dh . B A
CRO P e I P4 s e s S W = A = VA S S W
R e B, F X M (O S B A
TAE. JIG 700 — 2016 S AH € i AR s BLAR ) B T /<
O TEA AR IR fae v . BF THE E R K
Jriktt, BT, MG IRIER E KRS LT AT
KB B, R FH AR H BHLIE B T AN 8 7 &2 F R e (o g
R L FE I e (SR PR R A, BRI, BLRE
I P I 4 SR B UG e = B, TR KA
Fagats o e 0 A N 7 A A B RS A AT, oA P D
FRE X DLARIE

AR, Android B AERRERE . BIY . HPi &R

G5, SRR BATHEAE T AR 2105 5
F, B H R RS 2 48N Android % 8l 4 b 1 1 FH
TR D . ASCE X TG 700 - 2016 (AR A REU
TR, it T —Fh AT 2 Android FALEFE W os £
MO GRIE A e 24, BB E A
UM TAER:, 32T MEmm ot FS2 36 2 [ shikfie ),
P TAERCR
1 BaREERESZHIZITSEEH

H Bk 22 48 vk F bR vfE RS 2 A E0F & i — 3R
JERE R AL, Android T HLAE Ky ik F2 i /% 45 6l 2%,
R R AT I, IO T 1IC B USB fiith
KIEEFHL o, SR ELE RN A hics. HE M
B,



42 B, WikSka

2020 % 40 K% 3

1.1 BEHERENHSESEH

I BB R A S R R TN IAL 1 fi, Sertn
P2 7 o B g BEL R SR A A o L BELHS L 2 1) 22 fl
R AR S, XS Sl A/D Fefiii)
MBS SR TS S, PC Imalt FHLmil i 11C #
USB BRI TR 5 M 28, Zd A5
XANBCTR S AL RS AR AR, B AT LR 7 R A
JERUE, WonE UK e LR L, UEIEE

SHRAFIRER

L s

sig s = 11C-USBBL: je—{ PC/THL |

B R A A s R

AR FRL R

K2 R R K

R EE R R AL SN B AL R A 9% PT1000 41
PHLRH, M4 TEC M HLE, fu2Zd68ds £ (0.15 C +
0.002|¢]), M, ¢ iR, SREEbRMER B EA AR
(R B AL R P A S 1 R AR E M . A/D Fefe v ik
FH MCP3422, wI42HE 18 (i3 1. 2 M AGEE, H
L ES % | A g3 25 R AR AR Ao R LE
A ) 2 A 00 1 L P BELAEL, 3 o A L R A B X
A REE S A/D BEHOR IR . KR R B PR
AR B 12 25 . BOHE A A A A A et e R
A S . ARG R (RN B i BELIR R R o3 B
REBEE LD, XLfF ¥ i m AL &
oL KIEAE
1.2 Android FHEHAI N ARERF

Android F ¥ ¥5 £2 )7 % ] Java 1& 5, ] Android
Studio ¥ & T HH TS, FLALHE IR E 3510
FOE PRI dE I 3 AN
1.2.1 BEKHZIRE

3. P4 53l 2 i B 4G T B T ) B TR R R
BORKEl, FT7F APP, HF AREER & E 5, B ok ds
PEERIEFERE . EAERMOUERE: BRRM, TR
TREEACK TR R 1 AR AR,

SHESEIEEBHRENAPP

26.46°C
EFi5dp @]

A T K
WA ]
1
WEADC, JAzE
M1, e E2

1
SEE CKHE
B ‘liiﬁjfﬁ

TR, A7

N P

RN

EEIENE

K3 R A B4 A E

RGAE FA DG, AL 2 (4 20002 ) F
AR ARG E A AW (BN 2019 - 12 -20) , FFHIE &R
ARARE, AAEMHAY RGO, WA 4T H Y
BORLEA RO T 15 K a0, WFoR AU #
WREA R, RIS T B R E AR, S2 R
THEAE; AR B, W AT H I R A A 3
WIRRAT 15 K, $oR VPRI F — ik e

ZIRHEA LR, e BT, Hh2 A4
SER AR, HEME 1, SICADC BIfH, ZUCR
FERCEEME, TR B 2 &% 2 i,
TR, APP [ SCI 8 /s 22 i 00 A ) it B8 L (4512
26.46 C), WUFHRN 1 K/s, i FENENIL", o
Al FERE RIS S AR, BEAR
JE TR AP A I
1.2.2 B EAAE MM

P S R AR E PRI T AT, AT DA R A (]
HERAE I, 38 2 58 AN [ 55 /9 H 9. i
PRI $ 4, RGUUT MR, 30 s A IR
SRS BT R, DU B N 52 EOULA AR TS
WK P 2 RN 8] o St I S A R 5 e A0 R
MME, ARSEAE R B AR E PG E T i, g 10 4
Bdgs, MAES5 e UR , AR (D) TR IR AR E
P A, SRJE R ISR

ZLma\x tmin
Aty = 1009 (1)

s 1, HAHRE SRR RIS, Cy 1, AHI S 5
ANIREE, Cy o AR S BT, °C
1.2.3 B FZ M0

(&1 6 J2 ik B o A I AT, S AR T T B T
—FE, JTRATBCE R A B B AR A S, A =2
35 W1 B NI B o = 8 =W R o =2 W e = B i e £ =K L R W




iR

R, WikSRE 43

A AR AE 55 105 2. — AR 55 e niJs, Al
R — KA S5 o S8 2 AR5 e, MR X
) IR THREG M Ay o 5 = AINRT 55 525
O IR E A LA R

=t

A5:4ﬂ74ﬂxmme (2)

APt AR AR KIRE ,°C 5 ¢ IR RS B
/NI, C 5 o AR SRR, °C o

~
e ML EEMEN
$/°C: 24.92 ——
CF O ==t Os#
%2876 o7
1
]: 0 wEJE: 0
45 5%
1 10
Freamit EE FroGM EE

S REREENRAT 6 RN A
2 EEHERESCERIERIE

B B R AR A B RS IR R S T A ML JTF
1366 - 2012 AT, FIE B RS B B0 T 15224
- 12 fHIEHY RTS - 40AB o prfEds, xFH AT
HE o R TR fr) 53 A AR A ORI A, 2 e TR
i EEAEE 30 min Ji5,  [R] A I HORS 5 807 IR 3 R L
APP HYSEIT R RAEL, % BiE— B B — AR e I
P43 S S R AN TP APP (9 SERHREEE, AT
AR SRR BT I B E R B N 2
HAH, FHLAPP WonEOASCHAE, WA R RES
e BRI ZEFOR, BIUREIRZE . SR 7 PR,
TEARHES, AAERZES/NT 0.30°C, UEMTZ A K
RN TR OIS bRE ST

0.10F

0.00f

-0.10f

fHRZ/°C

-0.20

TN

3

-0.30 . :
-50 0 50

100 150 200 250 300
Kt Ri/°C
K7 KoEss

BT T 3T Android FAR A G SGREE A sk
ERYGE, SERL T ARERS IR B B R U1 T T Android
TR R B A, I IR B B R AN
FOERR PR AT T, ad e, HOR(EHR2ZE /N T
0.30°C, FEIFa Bl R0 o 0 8 07 1D, 3R R AR R AR
IX5EAIRFN T JIG 700 — 20164 AR (A FEASKS: i IUFE ) X4
L BHIR BT R T8 R 2K H Android FHLui4K {4 fig
TR R S S S € 35 SR A TR P8 e e e AR TR
e MG R R R B 0 S ARG S 4 SR AT R, b
THRE NS TAER, 4685 7R SR A R
B, iRE) T U TTROR

5 % X #

[1] FEZREE BGRB8, 116G 700 - 2016 S A0 k(UK
FEMARLS]. dbat. W E B 1 L, 2016.

[2] JE5&. SAHOREERE . A, ekl T]. Blesd
ARAH, 2020(3) . 182 -183.

[3] 2B SO E R bR B @ %[ T].
R 555, 2018, 36(1): 30 -39.

(4] XEME, BEGERE, wROCH, & . S @O0 & 5 & 1 fif
FIJrdk . fE4rpritt, 2017, 26(1): 100.

[5] K%, ZHIAR, BRE, 5. BT Android FHLRIT LB
REM BT SEMIT]. JHEVLI a5 6, 2019, 27
(05): 150 - 154.

[6] Z=0H. 2T Android PAE X FEE RS RGE R I 55
[D]. ¥FEa: IWAKRE:, 2019.

[7] [PEgh. HT Android B & RIIRE R G D EF RIS
ST D]. PO PUEHFRHE RS, 2019.

[8] #hEeT, 2=, BIEH . BT Android B RER BT RS
B[ J]. TR S i 2k, 2019 (22): 15 -
16, 18.

(9] 5 WBAG W K2 2R, JTF 1366 — 2012 Ji B 54 R 45
PR ERTE ST, dbat: HE Bk et 2012.

s BEEE: 2020 -04 —09; {&E HER: 2020 -05 -20
BE€WA: " ARAREREGTHREE (2018PJ03)

EZE v
BHIE(1988 - ), %, WIFEHA, T
Ui, AL, FEATSE DS E iR AR GTT
S F% LA B Android F2)E 1T S



