3l H3M I i 5 AR AR Vol.31 No.3
2017 43 H JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 461 -

DOI: 10. 13382/j. jemi. 2017. 03. 020

T 1) 15 2 53t (U S2 B NP R 37 S fa A AE R 31

LA X B
(AEst 5 BRHE R BURIIEFOR B A i si s s Jbat 100192)

i F TR TREE AT, 75 EERAT B I A P RE R X A B SRR A A R 3 23 A R I BT R S B
KRR R BT 26 1F o AR GER P Ml T ORI BE A1 BN , 22 5 AR DN DR 2 o XPIP RS BEAT I 21 R 8K, W] 4
P (SRS ) RS L, A IR AR o S TP M = R DA o3 A AL IO AT BT 20 A 2 o ) A 0 BT A B o i 2 3 10k A7 7
B o JEAT PRI BT AL B AT 27 BT A 37 A5 S RIS T O R BE 3 0 A, LA 1 B M i AR 2 3 03 A 5 X
S WA ] 5 ] ARG S OCAR o X — 2T O 1 BRI 45 2R T AR A B A AR P IR EE 3 N R X A DL 2
B, Sy SRS Pl B k) TS A RS UL A A S AR AR B

KRR RS P R 5 PR R BE 5 I BE S 0 A s B 0

hE 525 THS31 SCHRPRIRES : A EFIREFZRS LR 460

Study on distribution characteristics of temperature field of
furnace body for precision analysis equipment

Shi Shoujuan  Wu Guoxin

(Key Laboratory of Modern Measurement & Control Technology ministry of Modern Education
Beijing Information Science and TechnologyUniversity, Beijing 100192, China)

Abstract: Thermal analysis instruments usually have high performance requirements, and the study of the temperature field distribution of
the furnace is the prerequisite for the realization of precise econometric analysis. Due to the influence of air flow on the temperature
distribution, the traditional furnace is prone to measurement error. Adjustingthe mechanical structure of furnace can improve the
accuracy of the equipmentand change its temperature drift characteristics. In this paper, a three-dimensional optimal distribution model of
furnace body is established. And the finite element analysis software is used to analyze the temperature field. In this paper, with the
analysis of thermodynamics, heat transfer methods, temperature field distribution under different inlet flow, the relationship between the
temperature field distribution of the furnace and the gas flow, and the direction of the furnace is described. It provides a theoretical basis
for improving the accuracy of temperature control of the thermal analysis instrument. The analysis method and theoretical results can be
used as a reference for distribution of thermal analysis instrument furnace temperature field and uniform temperature region in the
furnace. And then it provides the basis for the research of the temperature control of the thermal analyzer. And it can lay a foundation for
improving the repeat ability, accuracy and stability of the thermal analysis instrument.

Keywords : precision equipment; furnace transformation; improving accuracy; temperature field distribution; theoretical analysis
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Fig.1 Schematic diagram of heating furnace cavity
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Fig.2  Optimization structure of furnace body
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Fig.4 The model of furnace body network
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Fig.6 The distribution of temperature field

AN TR A Tt 23 52 M A 08 %o R it U 15 400, FACU
AR X AR TR S R B2 . 25 TR 5 i
BRRPERAE DGR Qe 1o H A S B i 0 1 it B2 3% 43
KE, GHAMETE 3 mm/s B, iniad # i, #4575 X R
B R R AR SR 2 . PR HR O A 0 B DK R 1 i 3 4
KEGATERE , W BEAR R MR 73 A1 Y0 R 23 |G, 11
SIHINEE SRS LR 25 5 e kT e aS A, IR,
XA AT, = ENEAE] 1200 C i, v L
PR R AR 2 mm/s, B PR R
INASBRAR G H A R T S L 4 RS R (R 9P R 8
S I E5 L, AT LUIn#AE] 400 °C 2247 0T, 2R 4 mm/s
PIRE T T L DR TE R A o A R v S 6 XY 2

5 & it

G 2L S R I, R N IR A DL 2
BB 22 py S S 1 BE AR B0, B i B b BE R PR, F
A, THELE RS R R AR AR SRS A 52 56 5%
PERRAR FERHP R ZER HEAT T Bl , RN HRR B = R
TH 1200 CiF2, BE I Hr & BLIL S 960 26 4F F 1o e
B 2 4 mm/s SR A BROT BEAT 3443 BT 7T AR
B TP R RAS, 98/ 130 U, 4 BT SR 3, 4 8 77
ik, DSC m AL it $R AR I, B R4 Y 92 B
B,

S 3k

[ 1] 8hR, mE /. e 2 m A s RiURSE
L) ]. HTHAR,2008, 45(4) :19-22.

HU ZH Q, GAO J H, XU X L. Intelligent differential
scanning calorimeter system research [ J ]. Electronic
Technology, 2008, 45(4) :19-22.

(2] JB= B, wng, 55, koI il =Xl 7 200 KP iy

BRI B E T [ 1], AR AR 22 4k, 2014,
35(11) :2466-2472.
TANG X, TENG ZH SH, HUANG Q, et al. Study on
drift compensation method of PWM electronic analytical
balance [ J]. Chinese Journal of Scientific Instrument,
2014, 35(11) :2466-2472.

(3] wom, B, Be, 45 i KPR R R n

RS AMETT R LT ] B I 5 A g 4 4, 2015,
29(8) :1121-1129.
HUANG Q, TENG ZH SH, TANG X, et al. The
weighted fusion balance temperature drift compensation
method [ J]. Journal of Electronic Measurement and
Instrumentation, 2015, 29(8) . 1121-1129.

(4] Exe, AR, LEM T EAD P BURFI K
RE[T]. FEMYAR{FE,2008(10) :28-30.



- 466 -

B RS g

7 i

31 %

[5]

[6]

(7]

[8]

(9]

[10]

[11]

(12]

WANG J L, LUO D M, JIANG Zh CH. The status and
development of chinese thermal analysis instrument [ J].
China Instrument, 2008 (10) ;28-30.

TKEFS ,INTE, ISR B HrE R HLT]. 4k
THpE A ,2012(2) :54-56.

ZHANG M L, SUN Y X, YAN L D. The application of
thermal analysis techniques[ J]. Chemical Intermediate,
2012(2) :54-56.

oA DU I HOR 1 R BUIR K AR - D fE
MRRr R LT ], 4 0% D BE A4 KL, 2014 (4) ; 43-
46,56.

WANG Y, KUANG J. Development of thermal analysis
technology and its application in rare earth functional
materials [ J]. Metal Functional Materials, 2014 (4) ;43-
46,56.

gkt R, BRI, AE VT BOR LT ]
T T 22,2010, 39(7) :19-26.

HUANG ZH H, ZHAO H, LV L Q, et al. Thermal
analysis technology and its application [ J]. Hot Working
Technology, 2010, 39(7) :19-26.
Phtey, s k. B IMGREEE AT ].
T%,2007, 33(5) :234-236.

ZHONG H J, HU Y F. Virtual instrument integrated
thermal analyzer [ J].
33(5) :234-236.
WRICHE , 89 214, 970, 45, 2 X CDR-1 A1 22 By
PSS R sz [ ], BRI 2%, 2007, 13(2) .
30-33.

CHEN L Q, ZENG H M, JIANG J, et al. Effect of
of CDR-1
differential thermal analyzer instrument [ J].
Instruments, 2007, 13(2) :30-33.
Wit , 8. hAMe DSC i py Bie b [T ].
252541 ,2010,31(1) . 11-18.

REN W T, WANG Y. Analysis of power compensation
DSC curve theory [J].
2010, 31(1) .11-18.
TRBA AR, £ e 2R 9l i AR HE T i [T ]
IS AE AR, 2012, 39(8) 114, 16.

XU Y, FU Y X, WANG L. Calibration method of
differential scanning calorimeter [ J ].
Testing Technology, 2012, 39(8) :14,16.
R BT RN IRERE 4. BT TRIZ BE YR IHT
SomP AT LT ] JE st fE BRHOR A 4l AR
B0 ,2010, 25(3) :65-70.

WU G X, XU X L, SHI Y H, et al. Heating furnace
design for the thermal analysis in strum based on TRIZ

theory [ J].

AL

Computer Engineering, 2007,

constant dynamic

Modern

temperature on the

Journal of Textile Research,

Metrology and

Journal of Beijing Information Science and

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Technology University: Natural Science Edition, 2010,
25(3) :65-70.

Wt JRR, TR, . SET TIARHE T3 3800 & R
WM RGBT (], EAh bR ,2015,34(2) .
54-57.

YANG W Y, GUO Y, WANG X F,et al. Design of metal
detection based on TI electronic

system cup

competition [ J]. Electronic  Measurement
Technology, 2015, 34(2) . 54-57.

HERT R B AR/ T). G 22 R AT (DSC)
myRk gk Jy s (1], db Bt LA Tl 2 B 22 41z, 2005,
20(3) :35-37.

MEI X Y, GAO J H, XU X L. On high, the traditional
differential thermal analyzer (DSC) method [ J]. Journal

2005,

Foreign

of Beijing Insititute of Machinery Industry,
20(3) :35-37.

TR, A e, B, AF. LR AR SRR A LR Y
MR S AMA LT ] AUER R 4R, 2015,36 (6)
1415-1423.

HUANG Q, TENG ZH SH, TANG X, et al. The
influence of temperature on electromagnetic force balance
sensor nonlinear compensation and instrument [ J ].
Chinese Journal of Scientific Instrument, 2015, 36(6) :
1415-1423.

BT, AT, AF. R TSR A b I
R[], B I 5 AR A, 2014,
28(10) :1149-1154.

KAN ZH, MENG G Y, WANG X L, et al. Research of
boiler temperature field reconstruction algorithm based on
genetic algorithm [ J]. Journal of Electronic Measurement
and Instrumentation, 2014, 28(10) :1149-1154.

VT 5. ANSYS Workbench #t il 2 2 5 52 4] 1#
it [ M. 5T T AR K H s A, 2010 :89-90.

PU G Y. Basic Tutorial with Detailed Examples of
ANSYS Workbench [ M]. Beijing: Water Conservancy
and Hydropower Press,2010.:89-90.

FEWEUR, B, 5k, A 22 R S ROl I
PrEE5E [T]. THRHLS I fk %, 2014, 31 (5)
551-554.

WANG X N, ZENG Y, ZHANG W, et al. Simulation of
the temperature field in the furnace of differential
[J1. and Applied
Chemistry, 2014, 31(5) :551-554.

BT, JAERE. T ANSYS Workbench [ {7 47 4
AR A A BRoT e A [T]. W 7 I & 4R, 2014,
37(9) :45-49.

LIAO N B, ZHOU J L. Finite element analysis of
diaphragm for micro loudspeaker based on ANSYS

scanning calorimeter Computer



3 1)

TR ) 5 5 23 AT SO B8 BA P A  FBE 3 23AR 5 A AF 5 - 467 -

Workbench [ J]. Electronic Measurement Technology,
2014, 37(9) :45-49.

[20] Ui, 20, EIRFR. ks B A S e s B 3 ) it
G Hr 1], A IR ,2015,38(2) :69.

LIU R, LI H B, WANG SH X. Temperature field analysis
of high precision Quartz flexible accelerometer [ J ].
Electronic Measurement Technology 2015, 38(2) : 6-9.

[21]  fgr, MEGR, T3 TGN BRI A

FRICIMT [T 1. [ A0 50 i 4 R, 2016, 35 (11)
32-35.
HE Z L, BO X ZH,YU J. Finite element analysis of dry
clutch sheet steels friction and heat transfer [ J]. Foreign
Electronic Measurement Technology, 2016, 35(11) ; 32-
35.

[22] e, T, okfd, 45, 5L T BROT S ph 22 9 2% 1Y
JERNREEF B [T ], 7 5240, 2013,
27(11) :1080-1085.

MA ZH L, WANG G W, ZHANG J, et al. Simulation
and forecast of the grinding temperature based on finite

Journal of Electronic

2013, 27 (11):

element and neural network [ J].

Measurement and

1080-1085.
EE &I

Instrument ,

ASFIE, 1990 £EH A=, 2014 42 FILAEf
RIAP 2B RAT 200, AL a5 B R
R BRI 2 FR Z0F 0 r S WY
A, EERESTT A L — R AR
E-mail ; ssjyoujian@ 163. com

Shi Shoujuan was born in 1990, received B. Sc. from North
China Institute of Aerospace Engineering in 2014. She is now a
M. Sc. candidatein the Key Laboratory of Modern Measurement
and Control Technology of the Ministry of Education, Beijing
Information Science and Technology University. Her main
mechanical and electrical

research direction is

integrationtechnology.

REFH,1977 4F 14,2000 4TI RTHL
PRl 27 B AR A5 27 2 27 £, 2003 4F b 5
HUA Tl 27 B 3R A A 1 2 62, 2011 4F Tk
FUBL T RS HRAT I 2, B AL U B R

- B TR 4 R 2 R S B
gy o5t L.
E-mail : wgx1977@ bistu. edu. cn

Wu Guoxin was born in 1977, received B. Sc. from Beijing

Instituteof Machinery Industry in 2000, M. Sc. from Beijing
Institute of Machinery Industry in 2003, and Ph. D. from Beijing
Institute of Technology in 2011, respectively. He is currently a
researcherinthe Key Laboratory of Modern Measurement and
Control Technology of Ministry of Education, Beijing Information
Science and Technology University. Hismain research direction is

mechanical and electrical integrationtechnology.



