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ABSTRACT

ABSTRACT: How to improve working efficiency, use the energy reasonably and
minimize energy waste in maximum extend in engineering practice, have been the most
important subjects in today’s world. Integrating multiple sensors and using inverter
control technology become the effective means to save energy for the heavy industry
enterprises. The background of this thesis is based on the reform of the de-dusting
energy-saving system of Changzhi Iron and Steel Plant, which belongs to Shougang
Group. And the design and transforming of the system, and the research and application
of the relevant technologies have been completed on this thesis. In addition,
comprehensive research and discourse of de-dusting fan energy-saving system based on
multi-sensor combined with frequency conversion technology have been made, and
meanwhile, many innovative achievements have been achieved. The main work of the
thesis is detailed as follows:

(1) Laser dust sensor has been designed and made, in consideration of the actual
environment of Iron and Steel Plant. In order to meet the demand of measuring the dust
concentration, the light which the wavelength is about 550 nm and in the red band is
adopted. Then this laser dust sensor could monitor the dust concentration by the use of
its optical sensing property, and finish the collection of field data. The real-time control
of the speed of fan and the purpose of saving energy are achieved, through the setting of
the equipment parameters and the collected data threshold of Laser dust Sensor.
Meanwhile, the temperatures of every phase while the iron being out of furnace are got
through infrared temperature sensor’s monitoring. Then they are used to be compared
with the data threshold which was set by the controlling program, to get the real-time
control of de-dusting fan’s frequency. In addition, the safety control coefficient is highly
improved by combining monitoring of the live environment with some multi-angle
video equipments. Finally, a multi-sensor system is built by integrating laser dust sensor,
infrared temperature sensor and multi-angle video equipments.

(2) The design and manufacture of the hardware of de-dusting energy-saving
system are finished, which belongs to Iron and Steel Plant, by using center central
system, high voltage inverter and multi-sensor system. On the other hand, the
equipments are optimized, benefit from the using of electronic chips, electronic relays,
data acquisition card and so on. This could stand the effects from the complex

production environment of Iron and Steel Plant, and get the application of this kind of
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de-dusting energy-saving system.

(3) The de-dusting energy-saving system is based on the virtual instrument
technology module. This thesis designs and finishes the control program on LabVIEW
platform which could control all the spot in the system. Meanwhile, a concise
impeccable operation interface is designed to realize the automation control of
manufacture. The serial communication established in the control program, guarantees
the bi-directional date transmission between the control program and the hardware
equipment, and realizes the purpose of combining the hardware with the software.

(4) The de-dusting energy-saving system has already been used in the production
and functions very well. It realizes the intelligent automation of the production control,
and changes the old de-dusting mode. Also, the production efficiency is highly
improved. The data displayed by this system indicates that the system designed in this
thesis has perfect energy saving effect, while the long-term use of it. The power-saving
rate of it is as highly as 60%, and the cost is also saved. The work of this research has
positive significance for the improving of energy-saving technology and the

popularization of energy saving.

KEYWORDS: Sensor; Frequency conversion control technology; LabVIEW;

De-dusting energy-saving system; Intelligent automation
CLASSNO: TB21



it

ARXMNTAERERMIFEATLHENROED TR, ERTHE™
BHEFER, RHOFHEBENMEN TARE, F5HIEARER LR T
M EREREES FREANBBMEYMN, 7500 RS HERERT HEH R
ROLFFET. ERTRSHIE, ELHHMROR AT ERB T EL TR E
R, BRFAEETRR BRI E.

EXRIFRATHERRCERMIE, TH. WilHh. URFSRLNRILYT
PH TR RGR KA REEF A TERGET AERE, ERARNESRY
BB,

TRKEMN, FEARHIRARE TRHSFRABYSERILS, T
BITATREENTRNE, L8 THR, FIRT RS, S80L, FHRE
M REI . 18 B HERD.

R A RA R, IIERIXBRER RN TR, SRARRE
T HBRREN T, BB ZAE .

BJE, BRSSO R RIS BN R RO,



XA X ¥ & B+ %R ® X El

oit

1 8§
L1 SGETEME SR

EANFH SRR 21 DA R, BRI LR 7 R G H T R R TR,
HTIEER, FEREAmOEMEE SR TEENEARS, Kt A%Y
KRR B35 R T . 2000 4 12 ARE 192 MER MR AR 555
FARRAF THASERS, BitT 2012 £F 2020 EHLSRBEEREEHIL
REXHRRHFRAEN, FHMHE, GE08% T EGEENLEFE, ik
RERNERRE. REENSUMBRHARES, WOME, BRETRE, ¥
BERES, ANBREVKEAR, RESFARMETEE. SRENTRE
BBASARMERE, BETARLMBR. T TERET ORI
BT THEENL, VBRSO ATSENEEAREY, BISE0M)
TRRS, JHARFIELL, HEMKAREHNERE.

WICABRIE T E MR KA T o SEPRATaASERE. B
R RER NG R HERE, ERERASRIE, BIESBRME, T/
MEAE, BIRRATE. HAEL TGS MG D% kE OB LT
EXMSMREBI AT H R, BT - RERE TS, THREA,
FTUABR A R —BUE R R A REHAT A TFHM0, BN URE S AR & R
DR RE AL, IR ok DRSO DR AR T4 K 24 MR
RIBTETIF, BR BRI 2RI BRSO M0 S5 5, MR RFERE IS AR T
HOIRSR. U4 RABTTRERERERORT X, SE LT BB R B HLA AL St B3 81 B A et 24
ATRRERT B P S RORR 2 77 SRk 17 1T Bl ikids .

SSWRMETEIAT AN EE-FRRFESHHHA, BT 5
RIS AT, BIAEE T B R ML R B R & E Rk 7 B R AR
RO ERREN G HETREHHAREEESR A, HPHaNEnE, B
BERBIMEAEGSEREBAREONA. BETHBHEAZFLLEE
ERERRETAET BB ERNIRI, R S5 LR,
BEY, THREHSXAKEEED,

REBHIHHASE, EREZEHEARFE, £EERNEAT NI (National
Instruments) 3R FEMESME, SEHITENBARTEEAMES, SI8T
RHNERTEN —FEREE, FFa TR R ML . B A R H
MR, SARARBEHRERTREH AR . BREH

1



R X E X ¥ & 0B+ ¥ # # x 5l

Jalll3

LabVIEW B K TREL R ZHFARE S ANE N R, Ko
THEIRFE S SRBAERCRIRBHE, S5 5 R4 3 B IR L3R S b7
BIOER, KARET THERER. RO Sl bR R R4 Bk
KIREW, EBLRRAEPSEHNTRR. EENEROEGICGRIOR K, WX T Em
RENTG. BEERA. RAREE. DI SREBOR AP, A0 STHT R SRR
FREDRERAMBET B R LB AR S, BRI AIZOBITH
BIF R SRA.

12 BENEPMEEEARN LR

12,1 fERESEHEA

BELRELE, MRR, SRRRRERET AL 4SS i,
MXLESRERNBIPRAD T BB, SRBEARARBEERANESE
BARZ—, EREEFEH SEREEEMOML. TLE, SREFUERE
WRBREAKET K, ERETWHNALNEE, mKERLSE. RN
BAT RSH SIS B S TS AN A B R RE AN, Bk
S EEBRGERCASTAREER, WTBHR. FEAR, RiE
M BRGTHGE. BAERBHAETRARBRE, BEFEELRANE
Ro HAPRAFLEMHES, SURREATE, RRESSEFHRY, 5K
FRD, EFKPREHRR MRS, T EE, ERBUFENEE S
THBBREAERERERROREBREANR B R, BEREMERERAS
ERHEEE. AL BFE. SEAOFSRERER. BXTFERK, B
Hfe B R EEERNTRAL, RRTOIH, SRHEERKNSL. SEERSG W
B EXERBRABT T RBEM, AT REMRE, METHF—
BERMFF R AR EEFHARNTR, £REHRF#TERN
B, AR, TAAR FREBSEAKHEERBHANEANH. KU
B P IMERBEARIRIL, #RBHARE [ B LHRA R RS,
BX BB RAERERNRET %, FRSSEHEA, SREHOES L
CBINE, FRURES. KEGTMRARNEREER, BARERRAMIER:
HERTRRCL EAKNTREHFRERAS, KRB THOLED SRR
SMEEMRRE, ERE, EHMOENEFRSNER, TRAGRIENOTE,
REFOMEFBAMGE S, TRTBRETRAZHR LS LN,



% X @ K ¥ ¥ W B+ ¥ 8o x Ell

huilld

122 TR EIFEAR

BEERZHRE, TR EA RS2, FERTIVRE LK
Fitads LM E MBI M AR — N LIERE, %, TSRSt b
REAFE, RS OETROES RS, R, QERNS. &
WHER], SRRHSS. TERBHEL T —RRRNEA, —BERNER,
RRREMBEHTAR. EWEEER, XMESE R EEN TR, S
EHMRERS, RARRBHEAN - EENARES. MHitEEsEA
R—MESHHBHEAR, LAG—BOETFRMA. HEMERMER &R
BRRFEIHAIR, B&— Rt ENSHBHER. HENAMSHEA. THRas
BARE, A—MERAREEEHEAR, —BESTERRREY, HRESRE
G R R RS E B A B R AR RY, T RR RS RA, 5
FIHARBELFRE, AHURERRE, LNAGEERETZ, DANE
MW, Bl HE. BHSRRNNARBHSZ. BE. 85, 4K, ¥
RS HSTHTHONA. #TH# REEEE 4 SHABETERHTFTE
7 ASD380D-160 BHE AR B, FEMGRIFHIRNE IR FL T KBS, @t
NEHEEERE TR R, R T WM, ST AR, &
MIEK T KREAFNRE TP RAC. B4, BU 2R TE. KT
BB HEA A F AR R RN R4 B k2 05T T
R ISR N T AR E RSB, SO T R s KL A i
MR BB ]: TRA MAL TR0 2 T 4 R RIS g b B AR L P 7E
FANA, CHBERNTEME LT Hnd S8 BT HB R ADEEMN
PR AN TESEEEX. £EA, BRI ANRERE 0K,
BRI B8R 2 B W AR S AR R T2 KPR E. % 5
R RAE AR BB B AR R A&, 7T LA 2520 % e ATL B A L8 B RORS A 2 oL,
RERS KO 0%, WUEERY, EEMI%, METEN, EAMETLES
ek, BUFML, ML, Bl — RS E AT A KT, BE R
ARREREARBIRZ MR OHAR, BB IRE RS HEHEA. EEH,
DB TR AR DB, R T ~FEGEERARE, T8, W
B MERE. BTRATE. SHERSRBOTREIEFRERAN | 7
W, ZEEEHIBARIEARS OB KIS ARGER L, 2EREHE. KRR,
RECHANE. B3N A LBTRPMA 4T ZHEA, FA%KRT
ERESEFRAEE, ATLL, BUEHIHAR L SR F AT A S AR o



% X B K% £ B+ %68 i x 5l

oif

123 FREBRBREPHER

TWEFESTHRERANRERERBELSRE, BTFEESSRE N
BOARELRERR, ABRETHESERSBEANEE, ERARHGT
MRENRES, SEERETRER L RESHBERAI RS, KR LI
B R s R A R I R MR A R . — B EREA O, O R bR A
R AR5 B0 % B 80 FE 35 BR IR R A I E R R A R LA . b
BEISBARR R THE, KEESMNZ BTSN E 5, HaERK 300MW Al
600MW FAABHAKXZRAGEAD | 83 =EE, 1O 1 4FRNEE.
ZH 2 GRITEAHRKESD, FMUMHE5 SR HRE SRS SRR
B, FEEHARKESMARNER L, RERS AW EERTRL S
BIATAEENANERET R4, EEANEBREPERCE SNAT
KRB, BB ERSERRE. EAZET F TEE SN LB
BZ—RRREH, HHREX S, SRERER, SNREMREA. f
FREFNATEEMNENESERSHBTFONE, EFX—B8, RHASK
RIPER, BHHIET SESRURI RS, RAGAFLLTE, SHURE
EEER R R, AT, 78 TP b B S B R B AR AT LU AT
HIBT L H b R A, RELEF DR DH,

1.2.4 FERULERAR

X B E R ESAMRAE NI (National Instruments) 32 H 7“8k B2 {387 1 1%
o R TEMEEHANER. SX=1+48, NI ARBLEMCEEANA
SR B U AT T HEEIE 1, BRI MR B AR FI A
MBEN T EERE—R, AT, AR RS T 5 dh
ik MRBERACEEAR, TRITATCUSE 7 &0 i1 A R Rk 5 £,
Kit R RIESZMITRES, BH, EFF 500 BPH 85%MHBIEERS I 2T
SRR IR ER, WO T REAR, ®BE T TIERE. 8 HTEN B
RBARKNMHTEEEARE I, WE— R, TEREERESRRN S
i A A R UL G XN RWTH, MBS B S HE R, R, Fk
EEZRNE HOCEH BT RE A FRUA SO SRR, mSENEXRH
KBEMNSHEA, SESIATER AN FESESRFES, DRENEARE
#7, EMAERTIR, NS ERE TRA. BT, REEROE5 LR
BARCHREHE, FRAEEWR, SFHERKRA, TRIMENRBTEXR,

4



"X EK¥ % R+ ¥ X 5l

il

ECRNBEARREARY, FUFFEREEREA T, EREDN B
BERRRHB, MEBARBOSHD, BUREALY ERNNAIGHR
R A MR BRMEER -2 % R M B R 20 B Se A
Wgts KR BREFRT EDMBHANER N A7 :EMMHERER
LabVIEW, RREGRALERBLROAT, B2 NERTHATRGT
TR, SR B, 2 RS, MM AR 2 RN TR & . AR LabVIEW
BHRA, EME B IIAE, Pl E R MR b FIR 4R R B
X280 S0,

EHHHEAR, KHEFR, BEHRURASBHERGERENS R, &
BEEHIBA, BFHEPHA, EBBHRREMCSEA T 2 1R EEAME
FEFEHENR. dTHE, B, GREABTWAFRERLES, 4
REERFWRE, AN XEHTHRIROATEE, FORRREEHAR
T HHHRSE. BRIARHEA, FREPHEA, SRBREAR BB EHA
AR, AARMIARNGEEAREHEIME, SEkNR TR B4
AR, R T AT HARE R R SR B R B R BB .

13 BXHFERA

AR CNE B K BRSPS R AT RA S TE MR, Bl
THEERSHE, FATHREHER, £4SBREPHEA. HREEAUE
SRR SR F A GBI R AR AL S BB ERAR, KTk
R 2 B A B M 7 NREUR RIS 0SS 508, 2 ERH TSR, @
EHFE S HTER X AR 1R 38 RE MBS BRI AT 420 9047, BT eh 0 T Wi
RN E BRI RAE O BRBRRTF RS, ARSI SR 6
REREIT R P TAE MR BB TR, HEBHASNKEZLETHE
B R (X 83 B 2 ] NI(National Instrument ) 4 9 B3 225 A, LU LabVIEW
TEARUABHRERUF R TE. RENBINBI0E TEBREEERERE
B, BETREMTERRORIEMTRN D SR WA R R, S
SHWRRBRF, BRESGREEER, URE DREETS%, Bt
BURGMRY, ETEIHERORE, BELHENESRELEE AU REL
HIESIER, FHRMEEFE, AREEHT sHES B LRI B XN
HEMCESES, ANXERE BB, TN E TR &M &7
B KH, TAERSSEOER MR, R RIS IR EiKhE, FNREREL
WAL IHRER i MR S HGH T b . RAREB SR E D5 A T FEHER M)

5



5 X @ K ¥ & B o+ % f @ % 3l

ok

B BEAABRORIERE, EMBROTRESES. RASHEBERD
T

Tl szl A
(LabVIEW ¥ &)

4

P27 1 Y a— ﬁﬁfjﬁf ——>

B OE M

S ET I ESR

p——— BRANN <—=

B 1-1 RELHWEIER
Figl-1 System structure theory diagram

FWICEREL TV E A A

(D A RRCEEESHAATNG RS RE LR SRR A EEE Y, M
RBALE B P B BR i R R IUAR IR e %

(2) it ARSI AR MG R IR, AR 1 SRl DR 88 R
B AR

(3) HRBOURELERBIORERE, BREM, UERSOVRLEREERS
PR BARIBIT S R SAMBEHBRISSHURT R4NS
ERBUARKMRETL.

(4)  MABRET BRI RGBT, SR AEAE R &0 TR
RGN, HEXEGRERENEES. FARLERSE, 158
B, A, BIEREFR, TASHEy Ll &S5 M B EyEf
RIRR AR E UL A X BR AR 1Y B B ) R G M B DR R 2 1
gL,

(5) NABRETREFH R AWM B RHE R T RRE . DB AR
i, KH LabVIEW SRAFF R TEAT T RGRERFENRS . Ak
HEREREF, AEMBERRERENEEER, THRSHREEF,
B DR LR, UREDEERFSSEERT. SHTAMN
REZH], HEEELE, REMPBIESOLEANERE, HREUBR
PETIRE.

(6) HAPREIHRALTSE LBBEFEINELER, RIEA. Hublh
LERGENTALRENTIESE, TREEEE OER RS 45
KT REHEAT B 905 BLF 41



" X &8 K ¥ % B £ % # # x El

i

() BERREVRE R UET B KRG IR, BAE SRR %L,
WEUSBITHHR, THERANTRRE, BUATELREE, Al
B SN AR EELR,

14 BXHRSHANENX

W TR BB KL LUK B REF BB LA TR, 2 45RE
BERARROSR, WETIAAREERMN Y, &R REEEE DR
KA T, FEMKRTRTaRERBRE TREENEN. o TRELHSE
R FRAE, EERMERBOSRD, 4R BN 5T M0,
BT BRI RIITEE, B 5 H FHAIL R R ST,
MAERARNAWRR, XNEEHRERETE, SMasEHEREER, fta
REZHIE, KEBARERESSHEREEHT. BaiREASHE
BRETHERBIBRRAALFHRETR, BETAMREESFHRD RS
RARIEITTHE, JHERLIERAE TR IRFERIRIIER 24 MERL T
FFRRE, BRAERERREN L. bFHE MRS RMLI L 5
RIE. KIDRAHL, §K 24 /N FRHEITIER B P EEIE+ 5 B KI0IR S,

A IO TLHI R BT ReFetl R IE RSt RERS T FEMBARTESS, B8
BRSUTE R, RTEFRHIRA, SEHREHER, BIEERSERIT
R RS RIEE IR LI R, AR, WK R RA
VSRR MBR R RSB R G, RGN SRR T8 B 5 M 8t
BAWHE, BAREKBREOBE. ERIERE E¥ SRR EN T
RIS, SEAMEHLT IR, FEG7ETRE LHTHRENLSE AL
T, RETME.

LR ETRE RGN WL, MA T SMERE, R TEHE
RIBCRF RO IR R &, MR ARE. ITRRA T a5
FURRIRT M MR, ATUBERABRERA NS EETR, RES
REREREMELRIER, X FWaEAR NS 5 RBRRE MR EH MRS UL E
REFHARRATEENE L.



ERXBREEWHR T %M AR SN

2 XS R

RRBUR ISR GE L Sl BAR B B P=ShR T, ¥ e BN AR A
RERWEAT T RAIREIE, RN NE R RGBT 6 E 4 s,
BRI RERAMROIIE, WRERNNES BN ERL LR, &
ERMREZE RYIRE IR IR, SR BT B RGBS R TH,

2.1 TIEREE

LA EEF=REAT AR, 32 PR AT B R VA AR B R AL ) ik
R R AR BESE . YR ESREREH AR S M K E TS
W, FABE, SETENAERRE. BOBASSNEETR. SHR
SR LR RERS SIBIBN AL, AR, B RNE, AET TSRS,
RERTEANESRA, CEEMANERIEE RROBHIHAD,

RPEFHABEREAERN b, SHEEENEENTE. BEaily
HE (HnRER) TUETRR:

n=60f/p(1-s)= n;-An; 2-1)

AR Ay FEERREE, n, WABHE, p RERIXE, s 2R
B fAREFR R . B AR R, B d AR S A (5 [ 4 3
B, BB ER R . SRR TR AL AROER R, (R
BROAR, DHRABHLTHE, SRARBMGOLH, KEHEREERZMN. oL,
PRI AN I P 75 RO SEAT, SRR E SR ol R FSRSR O b . I 7
EHERSY, BERERIFTENRARERE, DESABREERRT, X3
2 6 LI VAR S R ) DM R S, SXRE BVRSEAR 2 S 51 I8 3 (VVVE).

MINREFINAE, TR S BT E G 0E 21 Fim.

2-1 FH N IR
Fig2-1 The model of asynchronous motor power

Bt P 5L ML F BRI BT, P, 2 5225 BLHLIR R E A Th R £

8



KXBEBRZEFEUH T+ 268X RHLZE &R R

RhHk, BNLTHEERS, P HARIERIIE, BFRBIER.

Pow= P1-AP; 2-2)
ARF P AR TFRARINE, AP, AETFHIERRL,

BANMID R R T BT, BTl BT R A @i 5 FRALRIR TR .

RS RIERERAE FRERTHT, FUTLSNNEREE TS
FTHBRLEE, SRARTGE M ARGEE. B

®,=C (2-3)
UL R R R ROE R, B NE 2 SBNL I REE R R RNk, REAR T2
F, BERPERE. RBEHRFENEN, EFOVRNEERR.

Py=Pen-AP, (2-4)
QNAFAP, ABFHERK. MEAGBYAELE, IMHETERTH:
Py=T0 (2-5)
AAH TARSYEHREE, OIBTFONRAERE. BE 2 EEY.
0=Py/T (2-6)
T=T; (2-7)

AU EIT R4 S BUR T SUREESE 7, BRI Py RN BB HLIRE
ME—IE R RYE LR, TP RHLBE A STEE TAURIIZ R0RE], TTOLSH,
ABIHL AR B T R R R A M . 55 LI R S P 2 S T o
M, BRI, HRERBRARN. BB, UET AR,
HLEET AR Jo ) H I ZESRAE RS0 B 2-2 BT

Pu-TR Py
EERR By !4} '

*L__Dli /\ 0uC ﬁ
iP.f‘D/_ A\ ey st

Py-mytyl c0s9, K/ =

Poy= P8P, Py PPy

B 2-2 AR SEIE ) Th R Faop [ 7
Fig2-2 The power of the variable frequency speed regulation control theory

B R W Py, R JHEH E FIRANTIE P. BEAR
Pr=m;U 1 cos®, (2-8)
EET‘ 11C0s%7€§%ﬁ&13’]ﬁ§2$§1€0&%5’] AEERMEMBHE, REARME
RERAEHT, BRSO E FRIOBRE U, RSHBHIP, . MECHENE AR
Eﬁﬁﬁﬁﬁ@ﬁﬂ‘]iﬁﬁ%?ﬁﬁﬂ:%*ﬁﬂ‘], B v 5 B e 7 BA 7 A B T A
VeRERIN IR, MR RRMMEE, SEEROERE, BF T REETe, =C



bR XEBRELEWW+ %2608 ROHL S R

MR . 9 7 VA )RR RIS TR, A 72 B R B 2 e

Pn=KEff=KU/f; 2-9)
HIAER, RN SERENRR £, RN EGBESHENL Uy BEAEE. &
EATE, RFRENLFRRET T ORIEN S, KRN AR,
R,

22 EHMEHIEEL

PRI R B R B AR RS A 7 v . TEE S,
EmEHit SR E BB RANSEANBNES, RENTSEEHR
VA, WERLEEHRBERN AN, ENERNERSL BTHIEELS, Bl
IEH#E RAERBNES, TRIBITIER BT =R REE, Ui
BRIEEK, DRRBIE. BT OUE SR SIS R AL TR s ],

BHHERRA U T — 250 (1) BHASHEENE E4RRENNR
RIS AR LR RETE R, REURRIE RS, (2) BHRANRH A BELY
BRI RIS BOABA, RERUIUFRIEA RNZRARTRESIE. 3)
LUE SR EBRS T HMNOMERE. (1) BHAERRERERESD, LEate
BOHARNBAETR, HFHALOZBANTT e, BTl AR IR e 2
R4,

T 2 R 0 O A Lo RSB M 45 1) 38 SR SRR R T SRt A 8
RARFEAKKBELR, TR A AJENT TR IR 10 B3 SOH 4T A 2 1
EREARA, LSRR

0 2-3 RAEMEHINEMIER, B—BISH ARNEHIESR, 08T 2%
B, BRI, EUREE. B EANT U KAL),

AR
| [‘[ﬁmgl [ww|'1
~é» & ‘ | _jﬁ
B e T ey o o

B 2-3 G BLEER
Fig2-3 Fuzzy controller block diagram

BRI T RBM T AR E RS A B, [
BOMACEE DR BCEIMALE, MEEOERBMIERENRAS, BI85

10



ERETBREEUHR+ % /8 x ROHL O H % 6 R &

RIEBRIMC R . R AR R BRMLEE DR G TR, ARG I 3t
KM OEIML R O RIRTR . RN, B8 R B R
SRR AU, SEATHEERAINT, HEWT AL 04 Al AL 20,

23 T XHFES

T RMUT RSN, KM EERAR NN 5. RELEA MR AL
ARERE, DRKT RS —RE S E RS, AR TR
MR DR 28 B AR IR BI S B S MU IS . TR Ttk
THSER. BRASHHATEENIER, B7 0RO T L o BT 640 T
SRR .

231 Tk RHEEESH

TR BEASHEBEGSRRNRNE, Fh. W5%, WEURH
ROHEESE., RAKRESHRE T RALRAE 7 W as A B SGR, T
KA RE 2 RAL T AR B SR E /7. RN R —TREESY, £
RMEEFABSME RN EZ . HAKBEHLTF.

(D) KB g: ZAFERARS 18] T RALEATR.

(2) R g ZESRERALE, RYURGA GRS A BRRY

2k H, B#E Hs M3h/E Hd B4 AR, B Hr=Hs+Hd,

(3) WIE P RITAEGROBRIIE, VEHESSE.

(4) HEn: KA EHIIE PR THATIRES R ERTIZ P2, X

MBI R .

232 TAr MM TEEEETER

TAo AL A A HLMS 5, e BB ORISR D . RMLE THER,
/R ERMEBEWEEN NS, BTN ORBRA . KL A5
WP A IR, RESENEERNES, £5.0H01ER TR
EMEAHES ORI 5. RALTESRE S, WM BAR SRR
NHEFRT, BRSARE T EEERA, BTSN Bt A il 4
AR T B R AL S BT B R R — AR EE RS
FRH o



I PN R i s ROHL A S % RO

RORE. BITES, BHRE=ABESH 52 ANEEARRE
& IR RHLE RTBE B A R AR SR Bk, BT FE T h— BRI
THO, HTRBN SR,

0/Qy=n/ny (2-10)
H/Hy=(n/no)*(p/ po) (2-11)
P/Po=(n/ne)’(p/po) (2-12)

AP Q ARHURE: HARHLAE: n & pINRER, P AMIIE. R
B QO SHRHNMEE 0 RIEW, RE H5HEIN08E » (0T RIEW, s
R P 5HBIHINHEE » B FRIEK. TR ARHITEAR.

P=QH/102n,ng (2-13)
Kb PARNEHYTBRENRHLMIIE, 0 ARNRE; HARNRE; 1,k
R B RBE, BB 1.0, BHIE35 0.9~0.98, 3£ 0.96~0.98:
Nr ARHLEIRE .

233 T XALEERETE

R KL AT LLSE B RALR BT R Y, ZERBLEOE AFHEARZE, Kbl
RABEARIERT, SERNSEEL, SERTRBNER. ME 24
s

QY

v ¥
i
0 [/

A 2-4 KL IR B 22
Fig2-4 Fan speed is not at the same time characteristic curve
SRDUBREEN n B, RHRERE LR S5 SRSl R T M, &, K
RE RIESHIR Qi Hyo MRHLAIHEA n B, KL R KR 45 55 P4
HHZERZT M, 5, HRE. RESBH 0,0 H.
ARMHEE T, EMIRN, RALME b I, XREERRRE
IR, RUBLE AR 1 tRE 2 P 1K, B LIPS R R i

12



ERXBEXEEVBR L %08 X R & HB R R

X RHA S HERAT OIS, RAUESE B BRI, RILRAR T 4 T
EFMERFAE, ANEEETAEAEERTRE, E4FEERNHTES
BT, EEWTWHSAE . RASEE N RER, B SRR R,
EVHMRERE, MARIARNBWIEERA, L9 ayEnan. wRE
TARHNATRBITHREIAZE, Kb X BRI TRDRNEGRE, FIF
BORATBITRENE Y, RAREORR TR, WERAEENFREF,
CIRET 2 mAE, HAAE— BB E R E R TR A,

24 FBNG

ABEEENA T RFEHHANEEEYE, BROF R T SRR
REBMEMEHINERE R, BATHRTEHRSHERANERES. AN, X
BERRST TSN TR, THERE, FIRR7HSERS AR
<77 T R8I Eh R P 25038 XL e s LB T BASE B S ML, SR 7
ARV HRBRBIF . B LR, KEEE AR
AT TURNIRE, SRR REMBOERE T R ERA AR,



X XBREEUH+ 26X NN &

3 RREVRAZRT

NEIBEN RGBS AR 4 8 RABUE MR LI, EREHR Y
ERTREFEAMERE RO SRR, BEN GRS WS R R
CLRBRERT™ A7 A B SEBRIR AT AT RO 2008, A IXRE A B B 4k b S
BRAETRREMBERI TREERL . REW Gk 10 RS R 17
BT, WEKIAHRRITER, S HR TR AE & BD KA
RAGHFRENBARI TR, HRAANEMWSRTRIHN, GEDRER
EH R KRR BRSS9 R I E.

31 BRETEERGNFAHERH

EHRRT ETRAVRRENBER A ERN, BEEEMGEEPTE
MIGREAT 258, R R BRI R o e A SRR BB, BUR AR
MERIREE, HTERRATRRARENEE N, FMEER G =0
WA T #, hE U s ) R 4000 7 R 2GE 2,

TEHRX B TER R ARG E TR, Bk
TZREMRE 3-1 fin.

. I ok 28

2] mAM
B3

TEB
X

B 3-1 B LEWER
Fig3-1 Process Flow Diagram of blast furnace iron-making

R WP TN A, SR, SEABNE, EEETER DR
SHRANZESPNEREE S — A UBRRNES, PR RSB L%y A
e, MMERMBE. HEOBAMKOME . FENESAETSE, 258
BIEME AR

HFHERL R~ MU RN, EEP s 2r 4 K BI— R AL,
“HNREAEUAURKE RN RIRL, WRR R AR £ X S kR

14



I Xl K% & B+ %M PR 22 OB R 4 @ it

A KR E R TARER, R R R E 5. A 32
B, SXPRRI T BT RN ) IR AR A P B 0, AP B B ik 1 A
EROKHE VAL, 1T th % RV KGR 11 IE 72k K R 35 0RO 2 ik () 3 3
WO, BLAAFEMBR A MR RAN L ™ . FTOL, BB R A BRERLRS, B
IRERRAE R T HARMAR T &, FROETIBAF R MR, RN iR
TRER R IIRE.

a. HEOMG b. HEOMG

B 3-2 1B

Fig3-2 Iron-making production site

I A4 (R R P IR BT AR AE (R ) R, FURI R R R I R B, T30
ERSEHBARIIE, M FBAE BT BR A A RG0S R LRI 4%

32 SEREREMAMG

B, XTRBBRATR RGSOE I, WAL G A B BRI
REOUE R SR, R R SRS P R, DR R A R sont
PEBIANLAO R, BRARUTRIIFI, Bk B b SR A RUE R . Bk FIX
AR 9 TR e SR A e o 75 500K 7 RO A4 P, A A8 o £ 0 i S 4
ZALRIIRABE S5, TR TR A 0 R a8 R 3 00 W R 7 ok
RIS 5 B3R

32,1 MR LR

TERRERT FOR A o P A R 10 % /0 013 B SRR M AR AR, ol T4
BRI EA, RN A, IR TR EHOEE, F o ERAE
At S A A JSE ) S TR A7 IR R, O HOR A RIE A ) & 7
T S R — 3 A

FRRHZEAZAE R IR, WIHHIME T ROGRA S IR 58, i EBR A R4 £ F

15



ERZERXEEFLH L %M BRAEYWERRYLE R

HHREE R MO BB T AR T S F B, Bk T HENR
M, SRR T SR MBI ThRE . BB 5 B R B SOk B R K T
BTIFOARSE. BUTRTFLEBIL, BOLRESAMERMS, - NEY
FtE, BERFRNVARRRE RERR: A AEEREHE, BOuEEY
REUEECDHEU L B, BOLRARSEIE, BOERTUSRRE
RORERED. ARBI B B T RS, KBKAN 550nm. i
FAGRBRNBOL R B T B RAMENREER, §TFORBKEETAL
RENBR, mBERABFKEOCHR, FREFITEL, FAKIRE R B
B MRRABRKEOEER, MR KR BRI T SR, 3
KELIE R TR, FTABH A T 550nm % 4 BB ER.

BOAE AR B TAE R R B 26 MO R XU B AR RSOk Kk, 2
W EARRRSE BRI EA TR, 3 O IR E B T A R e,
BHFRGBBERBE T THRA RS L, SRR RER M2 ER
w HAHABAHTIR, LSRR IERAMEB LGS, i RRLEL
T ARBLIMIE S . G0 3-3 ABOLIRR R ISTE R G b i, Zos lon R gt
o PEEAGHEOL, ARAEIRERNE, AR, SROLRERITIE,
XP B A % et B A AR O A

LTy

| s | [ ke L

| moen | | BRRR |
Y 3-3 WORARA: AR 38 10 R 2 2

Fig3-3 Laser dust sensor installation diagram

RO ERBHREEELN 12V, B IRE BB SR & R T
HEBABOL, BERIRRS, ZEMBE ARSI, 408 Es
i, T BOR S B BOC R R E IR S, B B R4,
B EEHRE SRR, LI BRERIES . RGHR A TR RSB
AR R R S TR e S R A A P 10 2 VR E

B BJEARETRRGTRETEEER, REGNIGELHK
BHERRE, TELEBERRRBEEOLR T RSOL IS, LmE N AL
WEFEZUN, SXRENZEHNEEES L2 TN, LELREEN,

16



b XX ER¥LE B L% MR PR HORER 4G Wt

FHZE TR XS BOE B R, R BRSO R R S K B>, ML
MHERESRIE. MR, WAKER, SOCRBURRRIE, B2 8ok
MR E, BEZHAUI A SR . ohEah oo 2B H ST 7 s BB vk e
(IR RG T BOGIRIA A 38 R P 3-4 BT

a. WG 1 K2R % 1k
K 3-4 BUOCAAL R 3%
Fig3-4 Laser dust sensor

b. #otHRk

322 IINBEERREE

FORER T A2 AR FEE D ) AT TS R A 0 PR IS 15 BRI T AR, MR,
Eﬁﬁﬁﬁkﬁm%&mw~ﬁﬁ R A 0] B 1 3N () AR AR AR P R
PR TSR R IR BER S, WA M DUREE, vk A TGk ob T 1
M, SRR, Lﬁwik¢wmuﬁﬁﬁm&&*uﬁﬁﬁ%mﬁ$kﬁ
tdﬂﬁwiﬁuw%

AR L r& PRAEVRARSZICEPEG - MR ORI KE O LT
ZLOM AR RRAR R I kA ) A S D £ 25 30 3 Ak £
JERE o CLAMELRE 1 88 R AR O A7, 244 B2 00 58 1 Bl B8 4 f1
%EI@T&&%&%,&ﬁﬁﬁﬁbquMAmH ERERM, KT
(AR BRI 1L 3 DUR SRS R IAR S, M B RIAR S G, BIAE T vl
FeALBO IR RN, 5 A5 24928 T A% g e B 0788 Ak A 480 RE (M)

LM AR AR S 1 JCHE R 1 iR L%%W@M%bmyﬁ%ﬁﬁlk
ANBEBENG LSRR, TR 7 BRI T\ TG 4250 I 8 00 X B,

1AM i A R AR X ﬂﬂﬁﬂﬁhmw R R R IR B R R, R A g
IR RA GRS, AR T %4 fL/F‘JH‘JLf’bM\fﬁ)FIﬁz/fxi?#"
IRAEIRER 1 SE bR Hisa MLLHMR RS ES B FR R AR A R0, W%
JEFERS BRI BAS S W NBIA PR RS, X RO BE B o fe R 28 30Kk, i
TR HS, /LT 2E0ER, HEEER l“Mﬂ EEZ T
P A BB M BT S R B R REBNSESH,: REERENEEL R



b5 X3l K% % B+ %M w X PR 4 %R R G )it

Iﬁ%ﬁ%ﬂ%,ﬁﬁﬁfiﬁ¢%§ﬁ¥ﬁ%,@W&%%%ﬁ&$ﬂ?$%
ﬁ%%ﬁ,%uﬁ%@%ﬁ%ﬁﬁ%ﬁmmo$%$%ﬁ%%%ﬂ%mﬂ%ﬂﬁ
RS A 3-5 FroR.

B 3-5 AN 88
Fig3-5 Infrared temperature sensor

SCAL MR IS HE RR S E NIRRT MO P2 B, ARSI R3] 400 4 FS.RE 3 2400 38
REMEH, HAFRRMOMAESRHEE, ANGREOERNSES. SF Tk
I KIS T B 1 B ORI D SR ROIREE, S48 B35 8L 15 P AL A B Rk
FlR ORI EAL, SER AR AT A RS R

323 SRR &

BT MR M RRE BRI, 1 BUI738 PO 6 IR B R L0 AME i 4 % 52
RIS B FRE, W TSR M /MR B TR A R T MR I 0
Tt e LA 2 35 4 2 B 1E tH Bk VRV B K V38, R T A B2 T A
IROZE (3% 18] A SE L 7 B0 T LA B (0000 . 478 T AR A, B IRR 7 %2
RM. W 3-6 SR & BT B i

a. HELIM L b. Bk
B 3-6 BB & ML MM

Fig3-6 Video device view

33 RGERAAS RN

T I B & S 5 Bk Bk DRI Bk D (0 0E 5 F 195, 1%

18



ERRXREXFEEUR 288X BREWRESE R

KBS AR R R R0 B FILE B A B K OB, 140 SN P P TR . SO
BEBERILBE, THIBRENERMEBNRNT. st e, £
PRERERHRTRTEAEK KGR T, Bt TENRGNHGRSA DS
KAEHHE SRR,

AR HRAE REA R R, R RSSO HE R AR S E S, A
FIBRERT 7 AR = R O BRI (0K ) TR B %, SRR BT LA BB
ERREOEE, FARNTURIRERE EHEOER. bBTRAARERES
PR, BT RERIRE, RAKEM, FEETAHBRLHNE,

EAFRANBEART, MRUVERRE A HHTRRA LB E
RIZENEHRTERE, RAETRAG, ANERLRERN, LoSm0EE
AR R X FE AR R R AR & 0 40, 7 USRI e SR 7K 20
AR KABEHAR, REMMOBEENBROADEL. BTFRENT
S, WUELE, BRHANADERMNEE. FLEDH L8FIRB KK,
BREZTIHTADEROLRNA. IRk E Rt TREANES, mE
3-7 B

W&*D\D
AT />

UHIITTTT /HH/LP
’.‘_""___’__________.—-——-"
#ko
B 3-7 KA HRREERER

Fig3-7 Water cooling line casing sections

WKALKHEERRABAE, ERRNSRHBALES, AEANSEED
Mg, TSR (MRS AAKRENER, ANEESHTEEITT ik
N, RKELHEADBEETRAN, REES I HKORS, S8 T
K RRIE T A KERFHREE, KBRENANNE. SRETEITALELN
KE, MANEEES-BRNEALE, BHERETIOMKDSHKDMRE,
BRRELBETERR— B, IEAKTURSE—BNANE, BT
TREBR, NRBRTEBK, BAZHE.

FRLERA KA NEMR—MEFGEH, FIEAKIBIMER . Ko
RIBLKFREMAA D RANEEN, HEBEREHTAN, 2EAKSE
AR NEERH K DREIAR S, KA HARE T HHRETOANE, KiE
IR, ABEKEEER A HBR, FEKRE KIS, S0 E KT A 1

19



kR XBREELW % M8 BRE T RAZ R

R, EHEERREZRBER, ZHKHEFAXEKSREL LML
MHR. ZHKOBEHAA, BRTRFNANNE, T84T RENRRA
A3 RGUKA NEHER A 3-8 Fir.

“ ]
L kg {ue e &

Bl 3-8 RGUKA I MIER
Fig3-8 System water-cooled block diagram

34 BREVERAGMEELT

BRI MR A TR R AN MG R AT E A0 TRRE, BIAEE 5k
NI ZHBEMRGARHR T RRERE, EERERT SO BT LB 2 M
B, BRERR, ARRXLEE, RS R AT E 5 TRk
RO, R R B 5o BRECR RO SRR & S e 3. T LB B A 25440
FRASTTRE RABCET A #EAT BT L.

REMBAR T REURG LR AEE, #TEENRT. BHRHA—2—
772 BB — MER A — R 56 2 — XU TR R B TAE RS,
A7 3 LA AR TR 5 R TR ——XT R . RIS B A LSS 5 e
W TAERSERGRAES TRBSE. SART ML KD H%, Rk
EARSE T AT Lk O XM, R RGREAXMERRE, —HE
FASHE S RA K L RARAERNBHARNER, ERARS TENEEEA
HEMEDRES: 5 — 77 T 1o o Bk X A 2 0L TR 10 R T B0 rR BB R0t — AL TP S 45
T EHBRKAERTRE DRI TOERBEFIBR K. fEitES, WA HESE
LB RO T A TAEAL B A SR IX 00 3 R RO RO B BB A T PR A . 4
R—TAEMKOHRTEER, Sk O MLIMRRE 5 Ras I 3 ek O i A R 3
RRAREZMN. EETEHEN BWIINREERRARGERERES, LA
HACTFHRERE, H4EaHRO0RELAT MK TENE S 25T H %
SRR . MO, — 77 AL B AR ) R ALK PR R AR X HLIE B 4
R, MRERHTEREEE MERERS: B—FEAKS%ERKHER
ORI R E—EXAES, EX— BN HER KR E#EDR
MTHEREEEIR . RIS TR R

AL AT LTSI BE B 88 2 T AR L A0 Bk RS, s Bk D i

20



EERXRBERELELVH+ %8 PR W R G #

UREMNBRAEBE R EN. ERTENENREX—EE, FANERAS
LB MR %58 BB 204U B I Bk i B 1 2 AR B R & M Lk,
FSERE AT RN S RRMRERE, URR—ENEFRPEE.
BB AL AR B BB B B, 45 A 5 B KR R SR (%
RS, RARBESEESITES B ERE RS RERNE R RED
PITRBE R EIERIE S, il B A RIS R A 2 0T Rl R ] e
BEFERE, HFHRARIEERENERTRED R TBERTEREEE
LI REE LI EHRIT . FHERER.

EASMRE BRI R RS NRN, SO R 7 b 2B X
FRAKRIE P IR BEHIZEAL, MARAVRBEAE I, AR RS = 1 e J
RERRAS, RIRBEREN. SN T EHE LS 5B R L E AL
RE, WIHARNB RS RHRE. MR, 0RO RS B Ei
REORALRE TR, MEPENRNEES A, REREREEE Nk
FRRRWLERE, WMERE, SEWRMONE. RAVRRENEHER DR
3-9 f7R.

EHOE BREOR

ﬂa:?) INARERSE #E8 e
R

B

L ugx | [ Tuew

pse RN ) i Qﬁa

= e
_ oo

g Brs

Bl 3-9 RATRERAEHIER
Fig3-9 De-dust energy-saving system block diagram

RIES T IGIEAT I B2, 7E RGR BRI B i H R 141 BT R,
T ORTE £ 8 T BRI R TP ITIREI & 80, FRIss B4Rk
KIEHIB1T

TR T AR R R BUE R AN BRI, EFEXHE BT IEMORA.

21



R XBRXELEWH+ %60 #x PR & WA 4% ® it

3.5 HLEFIRS

FERIR RN A RAE BIKBUS, B E R B IX (S BT R b5,
T 5] A A SRAS AR A RIS B . T 5 PO S Th At 76 B — A s 9
RIS HI RS, AENBREYRAGNRETE, RARI T HORHE
FRTERRELERGE L, BRRERHIHS0T%.

PO R G RBR AR R AR PRI L, IR R G A R T L)
SIS E BRI SR, X RBLEEAT SR (R . S 3-10 97 O
AG. PO AEEBEARETREHE, BHRERES RERS,

B 3-10 hodhl R4

Fig3-10 Central control system

3.5.1  TAHZHITEM

Tkl JHUR — o8 TSR 0 — & Wit 0L, MR, &
ARUBRETTRESEH R G R8P OB E LabVIEW T & EROSCIL, 5emnt
REVRERFMEHIO LA, BrUA LA SRR BEEN, ARG DH
KA F B B K RACK610 B THHL, MR FRIEEL B HAE S LU AR
FRHEEMESTE OZR. SRS L ERI RN, G RE A,
BHBELA KB bt ORE 3, RN HLAS A4 PCI AN ISA SEMSIO L I RRAR, 76T
A FHh A E IR, XRRERA RBOR TR, e T T
7 R A IR FNLA TR A RG0SR 0 T R B4 250W (1
HLUR, P42.4G fIAEFE 88 FI JPRO841 T4, BAK SI2MDDR (9K 7E, e 7 ik
1 IS P B SR 2% 1

3.52 RGIMIAHRHIE

B FIESRRIIA A TAATHRAE, 5 B SRR SCRR A I i T K T80 )

22



b H Rl K%L B+ %M bR 4 W OB R 4 it

ENBRERTTNFF R MThAE, FTAEIS R E <% T REAMNGERHIE, 2hok
BRGH — N EBARES, BHERREEE RGN, TIAH0ERET S
S0 27 1 5 B O 8 i 2 % i 2 VLR IS %A th k00 1 1 ek il R0 A 2
W, EFRABREH RO, SHERKIRE T THEEFORE, ST R%HNE
REft. B 3-11 HRGIMGTZHIF.

a. fEHIFSIE

B 3-11 RGBS

Fig3-11 System site control box

ARG R R LB 5 %Atk 0 RV ) O 24 IR 10 o ol S B 1,
I AEHTFR, 4k 88 DL 2k B P S B8P R SCILTh A, o 4k o 5 ()
FAREEHI R E L

ARGUS I Rk v 2%, T 1 SR B AR S e 8 eh — R FE B 0
LSRR A2 PR AR o /I 188 o T L 9 S B e o WL L 97 B 471 B — b 1 2 9 6
HLRAAK AR AR — MR R TR B, RS, M. s LA A i
TR FREAE B8 0 TR PR U0 X R, 2440k v SRR B T B A L
BRSRAREAL L T RSB, B SRR ) B B Eh B, 75 b R B
M TTEE A A MR MLEN RS, BB ARONk, Kk E B E ok
THOLE, w5 hh S S W B T ORI I A SRR A . 0 e
PRI, 3O T ) PR G B U L, T DR 4k B SR T (R R
SEBAE I H AR, B 3-12 o e gk e 22 )

2363 CoM

? R WP
AN
e ¥ T 9

NO

P 3-12 Aok e 28 J5 R 1Y

Fig3-12 Principle diagram of electromagnetic relay

AN

EEF ARG A28 e BB S I R B O B R B

23



5 il K% % Wwm+ %6 x B4 TR R4 Bt

ARUE TARR R I, B, A AR, LR A
XA AL R A RS B B b

353 RERUIBLEREM

WEEFRANER, BRRRRITEE ST ERRED h O 2%
PE LS, IMDREFENMLH, RERHEE T ESRELBRESR,
ERRAETRAZHEER B, TR T REETIGEBEIR, HBILE
e TUAZSI AT, RN X8 TS 6 AR E T EE R f 4
R KR BRI R RGO & MR S 2B, B U\ A4S 2 B A SR 4
R RGIERH RERNPIT R HHR.

ERESHRED, EARGESHHE. dTEERERENESRFFL
BHMERNESEBMEE B LBIREMES TR, BUREGE XK
SURKEE, WARESS S8R RER MRS ST, Fiobaese
AE. (55 WEM LA DAQ W& LS 5 AT S ot H SRR AL TR 45 .
ASEAMTREDROESHERE, b N AFNESHERE scx1 &
LabVIEW #fF ELESTRRI —F0M5 S IR ELBIER, o] VR (B 197 LabVIEW F 4 F
PR ARERAETTBE RGO TR AR RE AL NI 2 54 R B BUE R4 K PCL6221. ik
RS H B RE R R G TN EN T B PERS, R 6 2 TR MR R
WE 3-13 fis.

a. RERHEER b. KEFRIH
B 3-13 PCI-6221 %t R4E
Fig3-13 PCI-6221data acquisition card

PCI-6221 BUERERIINAE e, A& THAREREROIIAE, R
EROET R R TR, RS R TR B R,

PCI-6221 KU R RAEA RN T oh AR AT 052 B T W A2 44 R 22 47 41
i P AR A B (5 BRI R, Rt T 1 R 30 AN o FF e B 5
Ty EHLT R AR

24



ERXBRXELTVHE L %2618 PRk WRRG W

3.5.4 HSESHMK

REIETEE T BHIHENNT EAEE, BAER RGN R AR
ERBEHGLES, BETRESHTRE, SERBERETRIRY &£
TR BN AREMES . FUECRBHN OB, SENREERGR
Ky RRGRAIRULN2803 A M E S HATIOK. ULN2803 &\ Eik kil 5
EREF. HIREENE3- 1457

1/8 ULN2803

27k rcr-»——ﬂ__'_onmu
D' WA—{ |
728 '_L____ ?

i
|
|
L—K- ———————— —

b

& 3-14 ULN2803 FHE
Fig3-14 ULN2803 schematic diagram

ULN2803 BT R AN . % B A TTLE % SV CMOS 18, %y M 7 %
S00MA/50V. FlTHa) K ERF AL, b EIEIRah4km e, BT i Pk,
5| B mE3-156R

PN CONNECTIONS

oo
[3]
{3]
B Do
E‘.‘_._bﬁ.t;
B3
(5} ">—Lau ]
G Doop-@
P Gt [F}—m L]

A 3-15 ULN2803 5| B
Fig3-15 ULN2803 Pin connections
HHF 1-8 SIS, 11-18 SRS, o SIMAEE, 10 (COM) 2
HIR 5| B, COM BAY £ 2/ F R 7E 8 FI ULN2803 SRRk B 380, 8 LUk COM
BN B8 VOC 3, XAERATLAFIE ULN2803 PR 17 — AR AR 4k by
%, RGBS AR BE.

3.6 HOREEES

POEHRAGLBTSNERE, REENRRNEROEEAEHE,
HIZRAA R BB R RNL i, FRSEEEREIS R IROSIE, (9 THEA

25



I w Xl K% 48+ % 08 PR WA 4 ®

AR BRI TAERE R EER, FrLliteh O 6 R4 52518 2 K0 H1E £
MEERE. MR OB RESTRBNBE RAEL0E, 2%KREANT
FEl, SURBUHLERRN AR TRE. N T MBS RS0 BAREBE T RE i
EMEI, ARGIERET RS232 ¥ RS48S M 258 R M4 8 L= MR A S5
T EH RGBS 2 A HEE TS

RS485 4 DA — R BB L LI, K% 508X RRNS S

BEMS D EERAENEREHTR, BEWHRT, RS48S MBS MERE DR
FH 0o R T BB % N2 0 (O B S A B R0k, RS485 B2 458 SR i i 2
DB-9 9 9 i Sk JE, i3 H) RS485 K A& DB-9 FL. BRI tnE 3-1

7R o

% 3-1 BT 5o E
Table 3-1 Terminals Pin Allocation Table

DB9 Male(PIN) HiES RS-485 X0 T %4k
1 T/R+ RS-485(A+)
2 T/R- RS-485(B-)
3 RXD+ 7
4 RXD- 5
5 GND HhZk
6 VCC +5V % F HIEHA

HASIH 1 (/RS 512 (T/R-) 2RRE T BUR REMBR R, X2
KHLER AL AT 2 S THIPRE(E 2, B4 BAME RS485 (1) T/R+H
T/R- 53815 5 — 3 Xt QAU R+ K -0t BiEdz . RS485 H I3 5 (GND) K
L, 56 (VCC) A& BIERHA .

P 3-16 RS485 K428
Fig3-16 RS485adapter

ARG RA T RS232/RS485 5 3% H 4 ) (RS485 Fe 1228 0/ 3-1 6 fi
Ao HFHENUBAEA RS232 10, ABEEHL LM RS48S Hik, Z
FBLTHIE I RS232/RS485 4 48t H B SRAT T SEAL I 5 11 RS232 54 0 10y RS485 15 2,
EFFH 7 SR TERRR T X R 5 1 (9 T M 3R 8 b 5 07 LA B R 0 7 2

26



ERXRBRELFLHFE L 208 x B4 W RR G Wt

3.7 TR RG

REFRRADER B, ZHRHERREGL, BLBFHEHEAR OB,
RFRBH B SRR RBIONS . BHRADN RGO BRI
15 BALER = 1 i B A R, BRSO S B 2 R
RIS, TSR, BIATRAOM R, B R RH— R & LRy,
RN RARRRE T EROER, FIUNTHRENEBNLESH, R%H
A ERNERA.

3.7.1 THRSE{ANHH AR

BB RAI A L ST R RBWER, B TH BRI 5N 54—
PR REIE IR E . AR SA8 T 1F [ R 0 AT B e S AL A B AR SRS
WIERN, B—MEENEEE. BRE0AERE. AR TEBRAARS
REIHLR GHRE R BSR40 54, FEHNRERMARE, bRl
R BERNERERNRR, EHRERREESITEE, SRR BT
M ERESNZTR, TR BB B2 e R IR 0

ZRFEEH =AW, HHRBHS: FREBMEEE, B4, &
SAEE — ARG, Horh ] e BR R 4 B B LA 0 3 R b (S B
MBS, CARE. SRMOSEEH, FEBOEEERAMEE, SHh0E
ERREE: SIS RS S BRI E R, ULt A i
HIRI LR

RO TREER: ERMKERS (SPWM) BEIFR. BEREL
B (SVPWMD #HIF X, RE (VO BlFR. BEESERE (DTC) HR L
BRI 2 H 2. IERBK T R 5 77 20 A 2 0 e B O S M R B,
PURAHESF, T ERAM, ERESEEMTIE. BESRE RIS TR L
FE=MR BRI R RO b, DU LS 8 5 B AR R BLIZ (1 85 Sy
BB, —RMEEREARERIBTY, @it kY020 REE B 75 ST .
REEH T XL R R TR BN ERAER BN, HHEE. BEHA
SF R RIHEATIOL ] o T BB SRR ) 7 R R #h) s Sh A O REBE RO 8245 . 48
R AR50 7 5 VVVEF B4 R B 4520 S0 A0 A A - BL- R A 4ty — Fhl25.26),

27



b5 Xl K%L Wm+ %60 PR 4 W OB R 4% )it

372 ARG PTIHsRA%E

BERIIETIHMEFRARNRE, BRNBHERECHBERAZS S
FIRIHL, RN SEE R AR RGO M HR 85 T R s, BHR
HM 20 42 60 SERIEHE LK, BIS KD E MG T KEHREER. 720 G
80 FAUKM, RMBARENNHROZMANE L 50E, RTSK, BB
BLZOMERBEERE, BT, BEE B, K17, F/RYE, SEW,
KEB, Bihti, LG %45 )\ 4 2 Fh SRt . [ 23830 7 e 3, ) s o [ 5, fp(27)
RMASEREANT, BRAMEERM LTS, G TP EBROSE, G5
EARS AR KR RIS R AR R B, T R B s
FISEACAEAi8% s 01 5 AL 0 400 O P X 5375 o FE 028 S0 08 R0 ol L0 A A58 . ¢
WENSEAMAEOGE, HA8ESFRMBHERE, MBS BTG EH,
A =0 HHCFRE PR MR R, A oA B2 i
M ZRE RS2

RS E PN B SR MBS, RS ER T E %R,
ARG (P L R B F R B 2 AT, EIIR R, [
A . A B — R EARYR AR BRI AT I . T A B 1
L EERRHGRABOBE R, LB ER, (e
BRTHBIHLE G e e PR B L SR R, RS R A8 450 52 1 4 il
AN, B S EERR AR, BT LR PR 00 5 IR A 2 5 S R %
B, W ERRITER AT, AR RGR 50 5 T 2 R
ARSI, Wk 3-17 B,

317 SE T A B R
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FREM R R LabVIEW RIEAT A, FRUERRL DRI LabVIEW
M2 30T R R BT MR 7B 2B CRC 3085 . HABERIT.

ulnt!6i,j,tmp,CRC;
ulnt8 CRCHi1,CRCLo;
CRC = OxFFFF,
for (i=0; i<Length;i++)
{
CRC = buf[i]*CRC;
for(j=0;j<8;j+t)
{
tmp =CRC&0x0001;
CRC=CRC>>1;
if(tmp)
CRC = CRC"0xa001;
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Fig4-25 Converter frequency control module
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Table6-1 dust blower motor parameters

BS | UERE | WERR | SEEE | HEhE | SEDEES | |

K5602-4 10Kv 0.6A S0HZ | 1050kw 0.88 1490r'mm |

BRAERGBOEHT, BRAERM TR —EERLL SOHZ MSEHT THE, XM R
PURRIEEN 10KV, BIESIAE 110A, HEBREHLSTL 1810KW, Xl
BHER THENRENERHEE. NEZEHRAFREER2ERN—HL
50HZ MR T, SRMEARATELTTERE, EREHERE 4502, X
LR B9 8800V 247, T LIRS BRI R 70A 275, BB EITNEA 1186KW
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Bl 25A A, RHUBShEM KK EIE 40KW £4 . ARSI R T A
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BIMMKETERESH, WF 62 Fir.

# 6-2 BITHIE

Table 6-2 Operating Data
BITHFEMZ it RN i BT/A FithThE/Kw

5 694 8 61
10 1913 21 124
15 2956 34 252
20 3812 43 384
25 4876 45 451
30 5674 48 516
35 7358 . 52 683
40 8160 61 873
45 9375 79 1289
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