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Design of Temperature— Humid Measuring Network for Temperature Control

System of Certain Special Vehicle

Yuan Xuefei, Zhao Jingpo, Li Chunlin, Li Min, Sun Yingli
100076, China)

Abstract: Abstract: In temperature control system of certain special vehicle, many temperature— humidity transducers of 4~20

(Institute of Space Launch Technology. Beijing

mA are adopted and special measurement circuits are designed for those transducers to complete signal acquisition in central processing
unit. It brings such problems as high cost, low universality. low expansibility, low maintenance and low independent intellectual
property rights. It is adverse to technique development of weapon equipment and efficiency progressing of warfare. So a temperature
—humid measuring network based on XC164CS and 1 — wire bus technology is designed and multi— channel temperature —humidity
signals are measured isochronously by single detecting circuit. Besides, the performance meets system requirement that temperature
error is less than +0. 5°C and humidity error is less than +3.5% RH. The practice indicates that this scheme is more advantageous
than the traditional in many aspects, such as cost, reliability, measurement precision, universality and expansibility. Also the overall

framework is more simple and the design of temperature control system of certain special vehicle is designed easily greatly, so it has

significant senses in application.

Keywords: special vehicle; temperature control system; measurement of temperature and humid; network

0 5|8
BERGREMEMEMNEER G2 —, HEEY
Bl L 245 Tl A G R G 1 2 A B 0t B LR
FEORBEIREE . AR AR RS URMR B A% &
WOR—AZ AR E W RS, RIS E R R0
REELEEM, EHMERNES S EEREERAMRESIE
WAnEE, BB RHE IS, L5000 IR R G0 R W 7
KTEBAMRIER . A . ATEE R R PR P R ARy iR
Wik T, AT 2 % A 1B R & 8 S 92 I Ak Ak R 4R T
Bor UG s R M R R, AT A ERR R, AR
£ 155 1R I A SR T B R R O R
1 BEZRGHARARERE
1.1 BEAZEAREX

BERURE TP 4 2 B AT G i R R R R A S 2 )

Wi BEHI:2019-09-11; {EEBEH:2019-11-05,
EEB A =2 K980 -, B, NSl Il il AL B AR5 4, &
G AR, E TR & S SRR T 1 AR .

REMI LI, X P o R G M T FAF Al St ¥R
L HEAEPEA B R o 10 ZEOK R I 5% T R B8 AR B AR ™
B F 45 R, il 4% A 8 7E WL A I T A O 22 0 5% AR
ol A 4 3t R e 1) TR R PR ISE . ORI I B A RS B 4
BRAFHIN £0. 5°CHIE3. 5% RH, 250 Y BRBEA7IE . A fR
UEA GRS MRS R4, 3 R ORI 9 P B8 05 o il 2 5 T
MEESE L. REA ORBREEPRIERE & RO PERE. I RS EREC
JI O A R o AR AR K S B B R A

e GE A 47 22 0 LI B 4 07 AOR T 4~20 mA HL A
TR AL i AL S rh R PR BT E . S SRR
RGN TR R A s B il R AR
Z Hor A BORL . R % 05 S (508 45 H 48 415 Jmi 58 2R IR 3
AFITFHE T 5 e T AL R A S A R A S, AT
AR . A BT R AT XC164CS B F LA L5 R HOR FH 45
e PR T — Bl 4 XA I N R D B Ak T B
PR TR, RO M A A T i AR G R AR BT
1.2 BRA&RER

SRR Dallas 2 52 RS BT HOR . ©ff



. 68 TR AL S

% 28 &

WL . Bk, HRLEN 1 RIESL. I RFRaE D
B R A ) I R B A IR AT T 2k b XU A% 6 i O 52
ML TAE . A T X Bk ERARSE. SAS R HT
R LA ME—1 64 f1)6Z] ROM JE515 . J& % 0 F 5-hk %%
152 U 47 2 B FO) T A A% 1R o B A A G I R B
W58 e, WL B& EER NG S AT E S, X
R REMPT THERE L. TR, M. 3
BEAHER M CMOS HoAR, AR EAR/N, nRA “8i”
1977 R BRI, % fi ik A<l % Oy 16. 3 kB/s,
BT AT 100 kB/s Zifq . LI 85—k B 200 m
1.3 BRENETERNNLE

X TR GE T 58 5 B 2R D 52 TR R 9 R 0 7 5
MOERER A . TSR R e i A A% L 5 T X
HEATXFEE . A 1,

e
| 4b 20 38

EZ LR

i e r

| 1! |
| 1! |
V| EEREE | | IR [eeeeee 1! |
: LIRS | | LIRS : : ’ }
L Whn |l WAL W Mhin |
b SWARE ____ ||L____ FWERE ___ __ i

G R % BMZRIIE TR
Bl WA s R
1.3.1 SRty

D) RGN TT SR AT 4~20 mA AL Bl R 2 A
iy, B ERASMEGIE MR dE, JFEll 1y
FLBETE R ARG v B . A s TR AR B AR Y R R L
Z Rk TR Z . fiR{ALRELE 2. Rk
FVEZER IR TR 22 R N R Y R0 S BT AR 1 R
R, o IR R AR 0 B R T M

2) PRSI BT S5 R B — R DU R R — AR R 4
R R R A R AT R L, B Rk, ED
AR B S I AR A X B 7R 5y LR 2R TS O L TR
1.3.2 A

TG T G v il T O T 1 20 B ) A oy A 0 ek B £ R AR
T PF R AR H I RO BRI s TR R T S e A
0 DA B0 80 3 2 T . b 26 R R IR
PR ANA R R L, AR T A B R AR I, R
LT SR F R IR A S A AR 290 650 JU G BRI
G B T, R DD . [ A M R Y A% G i R
AL 6000 JT. AL, HURZMA LSRRI
13,3 ] EEE SR

G i EIE T L hmor A Bl i, REDS R ES

ZFH, IR 2 AoE R P 25 T AL TR R ZR A
HE, BHESH AR TRE, A2 T, B
AT CRC—8 KL, ARG TR, M AT HE 1%
R PR T .
1.3.4  JE Ry RM

PRI Ty S 2 I R AR, R
H O ME— DU R YR O S R B, N R B AR I
B G s e, HF AT R G E R AT . T AR g T
TR BE R, WEE R A, R A R B L R R
R OV R B 3G, AR I s, SEORRI T H R
H 4P,
1.3.5 HHERPRA E

5t 7 28 18 Pl A W TR 5 L Ik 4% . B THROR A R i
BT, BOEARBH E4E, RS R BE AR A - fif
Pela) B, FURSEAT AL B 0 AT PR B A, R AT G A R A
PR IR & . TR & SCE R B AT OF R R
RIRES . WTULMARA FEREE RS, BHRBES U
MR, AR F 7= it — 5 T 9, AR T R a8 A n 3
R I S AR RE S T

LE LT, JET R IR I S N R R R
A, TR RER . B M. PR A £
858 O TR B AT o B A R ML
2 RGEEHIEIT

BB RS SRR R, TR — R A
S 4, W] SRR 15 S E B A IR I R A R A S
i, FEEERSREY R, Fat, HREDNIR
T E HACHTE i AT 0 Ak P DL A 1 i s 2K R 3R 45 S AR R R
gr. DUE LSS O R RN R IR R, Bk AR

1) d5 e oity Y 8 2 A% Jkts () AL i BE B R K F 200 m,

2) MR —40~460C, iREAKT 0.5C,

3) IR R . 0~ 100.0% RH, %A KT
3.5% RH.,

O 5 )5 s i R 580 8 W B OR KT 500 m, il R E
HAM 10 s,
2.1 RIS M 4K H K

TV R 2 B T R R R MR AT R, SRR
ML MBS, B R TR G A (APl . Bk
SRR R AT (FHL) Zd . A AR T X i B A
BGLR FIRIE AR R T EAE SR, RAEMS
WE 2 fis
2.2 RIEEFERIEIT
2.2.1 Zifgieit

T AR A R A S R AT U5 IR 3 Rk
TOA R BE U T A 3 i — i X R F, IR FR
BWIN TN . TEAR I 0 BUSOT s R iR B ] L. JF
MU TCA BN B FL e e, AL B 1 RN O S R A aE R



R IR A R T AR ) 2 e < 69 -

% 3 EEC %
il
s {1353
Ao B A M M
ﬂh MV VTV \/'\/\_r
W || L
feiss | | fegm | i 1
n

P2 R AR I 2% A A A

FURS A 0 1 25 S AT I A, 3B AR A i AR R Rk
JUPE5 A s A ST R T e AR B U F)
I 055 5 0B M A R B I o A A% SR 2 1 3 R0 AL A AR RR A R
160 mm* 24y, B, 52 @R, W6 R 1R
i XA T AR I R AR T R AR
2.2.2 RFEENE

1% e B ) 3 e T VBORRE, B T e B s
FERRAE RIS Je . FERIBOR 2. 5 A/D s AR IR 2 4
—ZHIAE, HARTFEERE MY R ARk
RO B 2R AR By DS18B20,  H ¥4 fai s T LA
WS R HEAT 9~12 ik, ERABLALTA, AFE
TN A/D B . HIR S —55~125°C . fE—10
~85°CIEH N MREF 0. SCRINE R, MM ul A LIES Kk
R, Y R A, LT R A A T
P IR A A S - <N 12 D M R VR o - O AT
DS18B20 i 1% s B A air k. R, T
PEMKE B, ERAM R MA LR ER T ZM
5 R
2.2.3 WAL

AR TR BE 5 S 0 P g AL g, 1 R R
R FHARTR] i 0 & 5 vk RISR B B Iy sUE 4T . % Dallas
ONT G 10 o7 B R AR H vl W ot B DS2438 5 Honeywell 23y
A P AF X R I S e HTH — 4000 Be A T, 3t e
55 M B S R W B, O 3 S R B A 1 15 S BLXT B
B B A5 5 00 & . AT iR T 4 A B R 2R BT 1Y A%
AR, RN 3,

Jsd +5V
1

U N

2 —{G\D D ~§J
4000 = :a%:ver NCHE—
oyt Vadvad—2
12 3| DS52438

— G —F

P 3 R i

5 DS18B20 2, DS2438 [al #fiifh & # M2 Uh i, AL 45
1 §% 10 i e A/D B4 . 1 36 10 AL A/D # 4, 1
5 13 i A5 AR . 40 AT E'PROM, B R —REHE
4, 24 DS2438 ] LUl Z AR LI B Sk, SEalS CPU
38 15

HIH—4000 5% Honeywell 2% @] 2E 7 ) B A % D) FE 45 1k
AR REDL A5 5 A A 8 BE AR R o 3 1 2 R T A T 2R T
AL, TR A TR AR AR RS A S A
BordfEEn . BOr R ES I RE R . 2 —FhE T R 1%
SRR BT B B T AR S . ST N AR R A BT
A Bl Gbre . RAMER B . RE. %E R
i B R BER  WRNLBRE L R AR E M IR bifkeE
JE ol AR B M B AR
HIH—4000 Z 41 & 45 B0 T 45 T 25°C i 4 iy
IR Uy AHMIRE RHs. IR E Us Z A 21k &
W (D5 PRI BE AR fR . R X 8 B Bl 2 k47 A N
W 2E A, B REAT I B A, SR PR B AR X R B AH RH .. 40
X @,
U, = Us(0.006 2ZRH s+ 0. 16) QD)

B RH
© 1.054 6—0.002 16T

B, HIHA000 A9 3% B & 25 R RH,.,. °] DL 0% B
IR B E Uy, BIEHEE Us MR E T 153155,
m= (3

RH ..

RH .. (2)

_ 152.939 8U, — 24. 470 4Us
Us—0.002 1T « Us

Horp. #R R Uy i Ut fF DS2438 & 52 1% »
MLVRH T Us AL E+5 V, FHREERE T ik EsUsoc
£ DS18B20 (il 4 58 AL
2.3 RIEEWRNSTIET

TELE B K I 2650 DL XC164CS B B LR L, SNHY B
M LRIR B s B B . RS— 422 WIIE L. 1RGS2 .
BRSSO R T, W — A i A R
REEAES R B IT, WS84 2 RE TR, A 2R T e 3

(3)

HER A 4,
r---------- A r—-—-"-" - - -—=--= — "
R e | e AE RS | |
| | A i |
| i 5 A | |
! e 3 RS | |
| 1| 3 = B |
I NI~ B I
| TR AL B8 n A %] RS—422 |
' | G
oo __ e i
£ R R % 5L A 9 B

P4 e T R AG N A T J A (4]

2.3.1 (AL

TR OGRS RS, Ak B 2% R A Infineon
ANFEI 16 AL % 2 G 5 HL XCL64CS 1R y 45 il #% O
XC164CS Sk C166V2 i, HA 5 i85 k%, TIE
5% 10 MHz, M54, HE 128 KB #)¥ Flash, 6 KB
A b RAM, 14 @Al AmiE, 6 A HEA7H 0. XC164CS
REMR K. ERIERE . L MAC BT A DSP I fig 4b 31 %
FUBW L KRBT Febrig st il



.70 . TR AL S

% 28 &

2.3.2 HLRZRIK P K

P2 IR Bl s ) R B 5 0T TR U R £ TR R B0 IR B AN f
SR, fAE AR CMOS &K 3) 28 74ACT245, i
W AT 75 mA, WA BT 1 pA, HER K IR 3 AR
Jih 2 5 m BE B RN B A ) SR A T RIE. B F
T4ACT245 R B SRR 3 N e AR T B S il . (A Bz
PELAE B A5 IR EFR e . ER .

i F DS18B20, DS2438, HIH— 4000 [ R kLK B # =2
MR ERZm, FHit, REERARARLELN “gid”
HoR, Wk ARMA IR, 55, BRI AR A
A HL IR . AR3E T DS18B20, DS2438 Bl iy vy, J5 i, JE 5k 12
HIH4000 FF i A s R IR . Bt (3) AP 4% 301 B8l 1 v
wabEs .

2.3.3 RS—422 H17 I %

BT R MAX1490 B R 1E8 RS—422 MR IUA 4%
ZWEMB AR BB, SHOMF RS EREN, X
T BT PR R L B, AT LA EMIL JFREAR B AN B 2 B 2 3
VERCH A g1 A i Sk SE IR 250 kb/s By I 22 4 AR 1%
i AZHIE B AT 3E 1200 m,

2.3.4 FHIMr B

BV DR “MR” R, MR AL
XC164CS #EATE AL, AN ARG, A REH TIHER
W, HTRERAWATRE IEEAEEZE L., AEiFXR
I MAX706 i, B4 LB A EEE . &M E B DL
FEEEMYEEE T — 1, AU TRANAREWRIT, W
AENRIAR G 5 TR, B AT
3 REBMGIEI
3.1 G RE

TV R A B SR R R 2R X 5 IR R AR IR AT
PR Ag e S, A R M O B OR A AL AR I B . 9T
PL RS—422 3@ W 7 30 4% 18 29 78 1 B0 i s =015 4 45 )5 o 45
RS . X F XA & Wk YE, BRI AE R B8, &
ARG WA T AL

D RGEWEA: FEERP O, KB, 10
1 S5 L 1 28 P9 A% S SN T RE W) LR Ak 5

2) (LIRS R G T . S AL 4 TR A 25 0 I A%
BB RF A S, FIME B R EEERERE TS,
mFEEE, MERF S, TS 5HHiEBF 55
MG . A B R R A

3) R 5 SR R R AT B e e OF
SR AR L% BT B8 gk 1 A

4) FUHEAEAT AL PR B SR A B A% BN AR 3 ) G A 3E
TTRRHT . BT U8 U RE 4, Of e JB R 19 T A% =X A7 T A
N 14 A T 5

5) $ds BAL . i B UL, DL RS—422 Jr X1 5
Ui 4 ) 2R 5 A i SR A1 ) 1) VLI B A

ARG LR AR E A S R .

RGN

AR R E Gib

3.2 BREBEREGERKESE

DS18B20 Fil DS2438 %5 B i £k 28 8 P T 3 2 e — 4> 8 ff
CRC (JEHILAR S AbPLER, CRC i3 (4 A= A JF ) v] s
R (D

CRC = X"+ X +X'+1 ))

BELHITEE A REE, BIEZ WX YT —
ARG A B CRC 15, A8 I BRL 50 7E i3 B A% J% 2% 45 9%
BF, % F 740 CRC 8 —JF G, JIFRIAN (O s
SR, R R — RPNV A R — A I . SR R A
PR 2R CRC EEAT LR, 15030 38 ik T 38 78 B4 40 1% % 1E
B 5 0 Ry JE AR . SR FH K il A9 P 0 0 AR AR 56 1)
A A SRR A SR B IR M . AT 4R SR R 4
MR HEE
4 REWHERRNA
4.1 MK BB

BE 3 U R A% SRR A 1 S A R A A o AL AL
ATAERE S M o 03 B o 2 2% B T s o R B 97 4 AL
o, B YA AR A B bR E TR . TR IR BT, Xt 58 1L R
s 0 R B R AT B iE . MR IR R A R T
B B AR A5 % oy —30°C, —10°C, 10°C, 30°C, 50°CH
70°C, LIRS 4 B 2E A 10°C A 40°C Z T 105 RH,
30% RH. 50% RH. 70% RH. 90% RH, k4558 W3
LRI 2. ARSI LIE B R R ER 22 <C0. 3°C, 8
JEIN R 22 <<2. 3% RH, /& 0. 5°C A £3.5% RH HHK;
EER .



%3 ARG R R R G0 R A R 4 it 71 .
£ R e
1 B —30.0 —10.0 10.0 30.0 50. 0 70.0
%5 URE (N 2 HURE ) B2 HURE (N 12 W 2 HUURE NN W2 R ER W
14 —29.8 0.2 —10.7 | —0.7 10.1 0.1 30. 1 0.1 49.9 —0.1 69.9 —0.1
24 —29.7 0.3 —10.9 | —0.9 10.1 0.1 29.8 —0.2 49.8 —0.2 69.8 —0.2
34 —30.1 | —0.1 | —10.0 0.0 10.0 0.0 29.9 —0.1 50. 1 0.1 70. 2 0.2
£ 2 W % RH
i R B 10.0 30.0 50. 0 70.0 90. 0
Gt ' ¥ i iR WA E R i E 2 I W i E W
@10°C 12.1 2.1 30. 8 0.8 51.7 1.7 70.2 0.2 88.6 —1.4
= @40°C 11.8 1.8 30.7 0.7 52.3 2.3 71.1 1.1 88. 2 —1.8
@10°C 11.7 1.7 28.7 —1.3 50. 6 0.6 71.3 1.3 89.1 —0.9
0= @40°C 12.2 2.2 31.3 1.3 52.1 2.1 70. 6 0.6 91.0 1.0
@10°C 10.9 0.9 28. 4 —1.6 49.3 —0.7 70.8 0.8 88.3 —1.7
o7 @40°C 9.7 —0.3 30. 1 0.1 51.7 1.7 69. 1 —0.9 92. 1 2.1

4. 2 AR

T B A AR B 2 R I 2 R G 2 A B Y e
HtE, TR 2 BURER W15 DL D N A . 78 2 4F 1 Bifi
g KRR AE L AR T, W BRI T 5, RRE1T
RAF, Beoh, A LWE RS, M LHETESRAL
UGEJE . o8 2 AT DLFE BT AR R . O A6 A R
B S Pl R P B T 4 B R s v A5 LA R R 3R TR A 2 1Y v
g1, BAARE S E L,
5 SHWRIE

R EMRERE D, RAT R LK ARITIRIE
R R, RITHE T R R G EREE K. 5% 5%
TG s T BB R KRR T A, T B A SR 284
AEEME . GBS RY RS TSRS, B
TE A 2 RUREFD 045 AR N . B S s & L,

S E Lk

(1] BEF0HR. S ARBARER WM me b [T 35 K

AR 2004 (10): 23 -24.

L2] X0 mg, BR6AR, B . RRASORBEMA [T]. K
KRG, 2002 (D 40 -42.

(3] SRR, WWIL. M. . BT AR A AR AE [ % 7
g (1), WP Ak R2:24R, 2013, 35 (4): 443 - 450.

(4] ERE. BREEF . EEF. % T XCI64CS B H i H 4 i
FEEERg [T SRS L&, 2018 (2): 58
- 61.

(5] ®MEHl. HETHRRIMNALSLZARENERSE [J]. &its
W&, 2017 (1). 3-4.

[6] 224, fif i, PRFEZ. . HIH— 4000 ¥ & 1£ 2% 4% 75 MR
M PR A D] Wl BEEE. 2008, 16 (5). 25
- 27.

(7] % #. & H. ET-ROSEiREERes U] LEas

{3, 2003 (1): 20 - 23.

[8] ®ETF5 /K. HIH—4000 RFWE L RELS [Z]. 2008.

[9] 4, ERE. 5T DS2438 it i 18 e b K T L 1R 45 11 1%
PSR [J]. MF TR, 2008, 34 (11 63-77.

229,299,299,299,999,239,299,299.999,999, 993,999,999, 299. 999,999, 999,999, 299,999 999,999,933,2399,299.999. 999,999,999, 999,999,999 999,999,993, 299,299,299, 999.999,993,999, 299,999 999,999,999, 999,999,999 999,999

CEHEE 66 30

[9] Zhao S, Chandrashekar M, Lee Y, et al. Real— time network a-
nomaly detection system using machine learning [ AJ]. 2015
11th International Conference on the Design of Reliable Commu-
nication Networks (DRCN) [C]. IEEE, 2015: 267 - 270.

[10] Wang H, Xiao Y, Long Y. Research of intrusion detection al-
gorithm based on parallel SVM on spark [A]. 2017 7th IEEE
International Conference on Electronics Information and Emer-
gency Communication (ICEIEC) [C]. IEEE, 2017. 153 -156.

[11] Senthilnayaki B, Venkatalakshmi K, Kannan A. Intrusion de-

tection using optimal genetic feature selection and SVM based

classifier [ A 7.
Processing, Communication and Networking (ICSCN)

IEEE, 2015: 1 -4.

2015 3rd International Conference on Signal

[C].

[12] Sahu S, Mehtre B M. Network intrusion detection system u-
sing J48 Decision Tree [A]. 2015 International Conference on
Advances in Computing, Communications and Informatics
(ICACCD [C]. IEEE, 2015. 2023 - 2026.

[13] £ #. 2T REIEEAR MY ST 00 i =g (I
MR S TR, 2017 (24): 172-173,

(147 ZE M8, 56T RBOHE 19 9 28 S 36 47 A D F & m it 5 92
(D] J7M . fEmE TR, 2018,



