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LGOI GIGI THIEU

Theo sudt chiéu dai lich sit phdt trién ky thudt, nganh Ky thudt Chiéu
sdng tién nhitmg budc cham chap véi nguén sang don so ban dau bang bé
dudc, ngon nén, dén dau va nhanh chéng chuyén qua ky nguyén phat trién ric

ré ciia thoi ky Anh sdng dién.

Néu tricée day chiéu sdang chi nhdm “ddy Ini béng 161“, thi gio day vo
su phdt trién vitot bdc ciia Cdch mang khoa hoc ky thudt, doi song vdt chdt va
tinh thdn ciua con nguoi duwoc cai thién dang ké, muc dich va yéu cdu cua Ky
thudt chiéu sang co su thay ddi quan trong. Chirc ndng chiéu sdng ngoai viéc
phdi ddm bdo diéu kién tién nghi lao déng, tién nghi sinh hoat cua con nguon,
néng cao gia tri tham my cho cdc cong trinh kién triic, cho cdc hoat dong vdn
héa nghé thudt con phdi tiét kiém ndng liong va bdo vé moi truong.

Theo da phdt trién cua su nghiép cong nghiép héa va hién dai héa dat
nuée, cdc dé thi, khu cong nghiép, cdc xa 1, cdc cong trinh van héa thé thao
dang phdt trién nhanh chdng. Trén quy mo toan quoc 64 tinh thanh, cac
huyén, xa va trén 85% ho dan cu da co ludi dién quéc gia. Viéc chiéu sdng
cdc cong trinh nay khong chi la moéi quan tdm ciia cac Cong ty chiéu sang do
thi, cdc nha thiét ké chiéu sang kién tric ma con la méi quan tam chung cua
10an xa hoi.

Hién nay ¢ Viét Nam vdi tong s6 trén 700 do thi dang trén da quy hoach
xdy dung va phdt trién (irong dé c6 4 thanh pho'lon, 82 thanh phd, thi xa va
trén 560 thi trdn) nhu cdu vé chiéu sdng tdng ruong rat lén. Voi sé dan dé thi
chi chiém khodng 26% dan s6 cd nudc nhung st dung trén 80% téng dién
ndng, trong doé chiéu sdng sit dung t6i 27% 16ng dién ndng.

Viéc ddu tu xdy dung cdc nha mdy dién khong theo kip t6¢ do phat trién
kinh 1€, tinh trang thiéu dién con dién bién ldu dai cho nén viéc sit dung dién
ndng hiéu qud va tiét kiém phdi la quéc sdch hang ddau. Ky thudt chiéu sdang
4@ chuyén tir chiéu sdng tién nghi trong dé chu trong tién nghi nhin sang
chiéu sdng tién ich ma noi dung co bdn la vira ddm bdo tién nghi nhin, thoa
man diéu kién lao dong 16t nhdt nhung triét dé'tiét kiém dién.
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Hoi Chiéu sang do6 thi Viét Nam (Vietnam Urban Lighn‘ng Ascall
goi 1at la VULA) la Hoi chuyén nganh, thanh vién cia Tgy, oy ;‘Oiaation
Viél Nam la mél 15 chitc Iép hop, doan két cua nhfing h_éi Vién 'Idp ”): :il.mg
vién cé nhdn la nhimg cong dan Viét Nam, hoat déng trong cge h’nl? hoi
nghién ci khoa hoc, quy hoach thiét ké, xay ldp, quan ly hé théng ¢ higi "’l.(c
dé thi, sdn xudt- kinh doanh thiét bi chiéu séng va nhitng neyy; quanSa.ng
déng gop hodc tao diéu kién thudn loi cho su phdt trién chiéy sdng g ‘I/a.m
Nam. '

Véi muc dich cdp nhdt cdc kién thitc co bdn vé Ky thugr Chiéu sang 4
Cong nghé chiéu sdng hién dai, tiét kiém va hiéu qud chiing 16i xin tran trop
gici thiéu cudn * K¥ thudt Chiéu sdng * do nhém gidng vién Ky thug Ch'ie"j
séng thuéc Bo mon Thiét bi dién - dién t, Khoa Dién, Vién Vat Iy ky iy, it
Truomg Dai hoc Bdch khoa Ha Noi phéi hop voi cdc ky su chiéy Sdng Cd.a
Céng ty Chiéu sdng va thiét bi doé thi Ha noi (HAPULICO) bién soan.

Day la cudn sdach khd hoan chinh vé Ky thudt chiéu séng, phan dnh
dugc xu thé phat trién cia khoa hoc cong nghé chiéu sdng hién dai trén g
gidi va ph hop cdc tiéu chudn Viét Nam, déng thoi chii trong dén cong nghé
chiéu sdng hiéu sudt cao, tiét kiém ndng lugng.

Cudn sdch nay danh cho sinh vién chuyén nganh Chiéu sdng, khoa
Dién, cila cdc truémg dai hoc va cao dang, cdc cdn bo ky thudt lam viéc trong
linh vuc chiéu sdang, cdc hoi vién ciia Hoi chiéu sdng dé thi Viét Nam.

Hy vong rang, cuén sdch nay sé la tai liéu quy gid cua déng ddo ban
doc dang quan tam dén linh vuc Ky thudt chiéu sdng. Ching t6i mong muén
nhan dugc cdc y kién déng gép cua ban doc trong cd nuoc.

TS. Vii Minh Mao
Chu tich Hoi Chiéu sdang do thi Viét Nam

N
-




LOT GIOL THIEU a5 ot cne s o0 s8bss. 0 0 BT e LGN oo conasedebtacarncasno o Bt oubimmes oot ot 3

Chuong 1. NHONG KHAI NIEM CO BAN VE ANH SANG ...occveiuuuninisiisinnnssnsenienss 11
1.1 Lich sir phat trién clia k§ thuat chi€u SANg ........ccooocemiiivciiiriiniinnininieee. 11
1.2 Ban chat a2 ANh SANE .......c.oovvveieeiiiiiiieinreisis e st 11
1.3 Hé thOng thi EAC.......coiiuiiiiiiciriieieiieits s 17

1.3.1 MAt VA CAU 120 CUA MAL....ccrerrrereiririeiisnnnnsessssseesresesiesestsacsesneasnssssnnas 17
1.3.2 Hé th6ng quang hoc Clla MAL......c.eciueiicieriiieiinininisnnss e 18

1.4 Cac dai lwong do Anh SANG ... 22
1.4.1 QUANG thONE ..oveoieiiiriiiieieiieiritsetes ettt s 22
1.4.2 CUINE A0 SANG.....cuiviieirriririeseseiese sttt st s 23
149 Do o R e A se el SRR R R S A 25
44D eheir B e S eI L s SRR e 27
LS D I A A B e 29
1.4.6 Dinh JUAt LamDETrt .....ccviviiiiieiiieiisisieess sttt 29
1.5 Céc dinh luat co ban cia quang hinh hoc ... 31
1.5.1 Dinh luat phin xa va khic Xa 4nh sAng.......ccovviiiiiiniiinc 31
1.5.2 Sur h&p thu 4nh SANG....c.cciiiiiiiinieiiec s 33
1.5.3 SU phan Xa Anh SANG ...c.cemiueririiiresisrtecses s 33
1.5.4 Su KhUc Xa 4nh SANG ....ccciiuiiiieiiissin s 35
1.5.5 Su thAU Xa Anh SANG....c.ceiiiiierii et 36
BGI 18D ovvsvesnssssessnsssssepesssnsnsnssssasnonssssisssssssssnssassassusasssnassnsasantssasspsasasessnssesssess 3.7
1.6 Mot s6 tinh naAng thi GIAC ..o 39
1.6.1 Kha nang phan biet clia MAL......ccoeuiimermnicrinsinmisssississss e 39
1.6.2 Sur thich tng thi BIAC......iriereriersiriesiisisiisi e 40
1.6.3 DO tWONE PHAN....c..cuiiviriiistisisnisisiciit st cenes 41
1.6.4 Hién tuong choi 104 ......ccovviiiiniiiiiiinnieissn s 42
1.7 MAU CHA NBUOM SANE ...oovvveiiiirncisesiersssssess sttt 44
17 EMBU VA SAC o ity e A A 44
1.7.2 Nhiét 30, IR, iohssssitiesssssisoiarissssafasaptansasssasssasesasasesssssensaryesuasesgracansens 44
1.7.3 Téc dong tam sinh 1y CUa MAU SAC......crmuirmsenssessnseensmusinisssssnssessenses 45
1.7.4 Chi 56 truyén dat MAU........coevmmrseeseeusimssressssessessstasaensasssssssssssnseasenseess 47

1.7.5 AND SANE MAU.....0ovnemssesssseessasssssssssssssassssssssssssssssssgassssissssessssssasassons 48




KY THUAT CHIEU SANG

1. 7.6 Tinh ChAL D MAU . coocvvvmmecviimsiesssissssses s, 48
1.7.7 HE thODg RGB..ccrevieisiiimmnssssisssssssis s, 49
1.7.8 He th6ng XYZ va biéu d6 MAUXY wocevvvvvvrrrrnrnsessssnsssssiaaa, 50

1.8 CAC 101 NEUOT SANG w.oovvvrisssieisissisrmmmiimimsss s 52
1.8.1 NUOn SANG dI8M ovoeerccnniinrrrinrisimisssis s L | 52
1.8.2 NEUOD SANG AUING 1.overrvremsssssssrssisisssssssssssssnis s 54
1.8.3 NGUON SANE MAL coovvuroiireriissisersessssssssssss s s 55

1.9 Cac dung ct do NN SANE .cooovvviviiiininir e, 56
1.9.1 DO A0 TO0 cvovuemuerurarseniessesssssessrs it sb sttt 57
1.9.2 D0 cUONEZ A0 SANG...cvovruercericncnmienisiesesisnsusisacatissacaaes AR e 58
1.9.3 Do phan b6 cUINE dO SANG w.ovvvnivmrisseisinsseisissisis s 58
1.9.4 DO qUANG thONE ...rvvevermrreimsmseresisssis s 59
1.9.5 D0 A0 ChO ovvvveeruecreriareseasesssssisesss s st 61
1.9.6 DO A0 TIUTE w..oeucuurmrrrunsensesesesssstsasrsasb bbbttt s 63
1.9.7 Do ph6 nang luong clia NZUON SANG ...vvvrvmrusecienssissiseies e 63
Phu luc dnh minh hoa chuong 1 (PLC ) B R R s sk e 64
Chutong 2. DEN VA BO DEN ......oiiiimieriiiimmmiiimimiisssssimss s 65
2.1 Cac phuong phap tao ra 4nh SANG ... 65
Aot s s PRSI Rn 0 mhd na Mt deih akD 20 70
2.2 Nhimg dac diém chung ctia cac 102l dén ..., 72
2.2.1 Phan 10ai bONZ N ......ociviiiiiiriiicri e 72
2.2.2 Hiéu qua nang lugng clia den........cocovevemeiniimiiiininiiiicieieniees 73
2.2.3 Su duy tri QUANE thONE ...coveiinirierii e 73
2.2.4 Tubi tho'clia den. 5. it o A S S s 13
0.9 MANISACHN It Fael pens v | Bt o 8 b B B B RS SR NG 15

2 3 DN SON A0 i e e L A R T L i e 77
2.3.1 Su phét sAng Khi AL NONE .....ccovvvrveririisitiiisciiissss s 71
2.3 B 10 ClIA BTl oo ey e ke 1o ans fuiagsoasaudnssrsnsasasss 77
2.3.3 BONZ QRN ... veererecsensscssssossssssstsatassssisssnssisiosdsonssntssgisssssssssasssasaitopsssanensas 78
2.3.4 Phan 102 8N SOL AOL .........covereeriernssanssnsssnessassissssossassssssssssansssasanssnsassnss 79
2.3.5 CAc BN 50§ AOt QAC DIBL........iieniiiisineissnisassnsadonnssnssntssssiesanssnannsnssnreases 80
2.3.6 Cic dac tinh ciha d2n SO0 BO0L......c.cccoevimeisscnsissssnasasessnnsssssssnsssssanssassaansene 81
2.3.7 Su phu thuéc ciia cac dac tinh theo din Ap........covvieieiiiniammniinnenneenes 81
2.3.8 Su phu thudc VA0 NHIAL B0 .....ie.or i eiiiaiossssarssasansesstesanssnnsssansarsass 82
2:3,9 Dui den: s i v smsesnen o UB T I03 M L Q8 i Crinereanssnnns 82
Bal (D E S e st ivo i i oo A R AT s AR e 83



MUC LUC

2.4 Den huinh QUANG «...cocvvivvescismmcenss BN BT Al it i B L 0
2.4.1 Hién tuong phéng dién trong chat Khi.......ccocvivveeieisessineeessreesssssnessesans

2.4.2 Hién tuong phéng dién huynh qUang .........c.cccceermvveiiviiisiscinsessssnessnnes
2.4.3 Clu tao,cia 320 huInh QUANG ...c..seseassesssssssesots ucias ersbvs s e oo s Foos
2.4.4 C4c thong s6 ciia dén 6ng huynh qUang.........c.ccceveveeeeeeeienresiesnssesesnns
2.4.5 C4c yé€u t6 anh hudng dén dén huynh quang
2.4.6.Thibt DI MOI.ARN.... ... oo ot st e e TN IS oty e |
2.4.7 bén huynh quang tich hop (dén compact).........ccovveeeieivreiriineerieennee.
B D e e N A ety e i s O BB A 5o ox A VB 5 0o
2. S CAc AN PhoOng Al e R v iasis e s deapsofol B o2 fo Pnas
2.5.1-Dén:hoi'thuy.ngan: TR L R s a s sl m TR o % 8 o S
2.5.2 bén Halogen kim loai (Metal Halide)........cccoovvveeevvnnenieeineieienieeseennnns
2.513 DRn'SOdium.AD SUAL CAO...vrsesersssssasssoBdile BNz doimtsoril Soxs ascessossalTh I
2:5.4.Den,Sodium Ap SUALIhAD ..o ..o o s vien o s B ne Redo sattsdiTochodhn floses
PATUO T T T 1 T4 ) 1 11) It oo sordomt verstsirac k BN s g PR

DOARLED i o i i iiinnams it D e A e Sy
2.0.5 Nguln 118 LU NROAL,..ereesasssassysossrbrsde d4hams sums thse Ao Srshes obbes o basbesids o g
2.0.0 PIn QUANE O10D:. i tiiisiassiz titssts: saee atoronetes Ao it te o AR eae set v

2.7: B0 BRI . 55xsuts00t850vsessirasesreesaonasssseransponsd UL LR BT B 0 (oihe G052 Sk b T T b B
2T I ChITCNANE CUB DO RIS itssanevissaessssosaisassesiaessrsccassrinss At R e,
2.7.2 Hitu sudt:sang.clia b deén . i L ol s i 2ok Sl o
2.7.3 Ho dudng cONg tr8C QUADE S T (o AT s ih T bbb e tor ek svosohs et
2.7.4 Diéu khién:sU phan DOANN SANE .5 ek e v ot (e ey
2.7.5 Hitu SUSt'VA CAD DO QON. o o e s e ir EEbwarite the o e 2o
2, 10T ATE CHON DO GO0 e e stitnssss ssronsrtr e by rer L ety e rn e e s ae 41 <4
2.7, 7 KAl tra A0 ChOIS ittt e e R ey e il
Phis luc dnh’minh ho@ chuomg 2 (PLEC.2) . vvviwssoissensisscsssaissesnssinsonnnsssssss

Ohuong 3. CHIEU SANG NOI THAT i st s b isesonns o oo Sama o o o

3.1 Chiéu sang noi that cong trinh cONE CONE......c.oovvveireeveiiieiieneeeeieeine e
B T T e A vy TR Lo T R e S e S P S i Ao
B U @10 D g T T LT T O 7 e e B e i A
£ 38 B 3 @ T R0 o1 0o DR et et S oot o v e S s P M

LB @G T W TR ety LB e 8 S R Bl a A AT e B 0. Ry & FIROOSSRN.
S O on N DO AR Y B i vireroqiriiresssaase artsonsias smntsnataniy




s - TT—

: KY THUAT CHIEU s4NG
3.1.6 Chon phuong phip ChilU SANG i westensessinssssessnsas SESIT AR v ot o 135
31,7 Chon CAP DO BRI ccovvvverivnsrrssmssssssssssssssssssss s, 136

3.2 Phuong phép t8 hop chiéu séng va hinh thitc dén..........c..coeonnnnn . 137
o AR rubniding it STNQATUL ch oo ces I S e 137
3.2.2 DRI IO covvvereesississssssesssesessssssas s st s 137%
3.2.3 Den dat chim va Hnii il i, 138

3.3 Chi€u sAng O RhIEN...cc..ccmiisiiinsessinsssisssinseennn L i, 138
3.3.1 Dac diém ciia chiu sing t nhin......cccoooveviiiiiinn, e 138
3.3.2 Yeéu cu thiét k€ chi€u sdng tU nhién........ccceeveerevireiirccciin 140
838 D0 robmAL CAURE S S i L S R AR TS | 141
3.3.4 DO 100 DA U c..ourverenmensencrscsssnismsissssseieietstsssssssnsssesssnsnsssssssassesaenn. 143
33 SChisO 10 et ) ian L mid canalsd? mar oo o o 145

3.4 Phuong phap.don gidn hod ... SRR S mnsilnl afi 8.5 0. 145
3 A IHPhAD b CAC AN et sbeamstist oo, AR B0t 4B mpih® a3 & 2000 145
3.4 2 Hien SUst:SANG Sttt i T IR R arm e A AN 148
3.4:3-He:s0 suy-giamquang thong:....ov.swn. st a iR ol adiz LA 0 149
3.4.4 Quang thong tng VA cONg SUSL dBN .......ccuverecerireneneeiree e, 149
S IGEMAtradibUKIeH BENNGHI . civc.veiciensaimonnsnsaissosasasssson EaTR o Bu i Do, 150
3 6 BANT N SOICOACK 77 svasrisisvssasssivessunuisssmsminissisassossninfuioibotonde e b nnns 151

35 Nghé thuatchi€u sang nOltht.... ... ... Ba5n bl siliabia s a0 151
ot L VTV TET T ) T ot s s bR et RSN s LT T RIS st B S0 SO 152
3 D R T AN SN DO Nl s rrssnana ol - WY = = 152
I et e e P S U 153
Phu luc dnh minh hoa chuong 3 (PLC.3)......c.ccoveeeeeeeeeeeereoeseeeeeeeerenenn, 160

Chuong 4. CHIEU SANG DUONG GIAO THONG..............oovveeeereo s reesseessiannerens 164

4.1 Khéi niém vé chung chiéu sAng cONZ CONG........c.ovovevveeeeereeeeeereeeeenene 164

4.2 BO dén chi€u sAng N0 that.............o.ovoveeeeeeoeeeeeoeeeeee oo e esese e 165
B Ty ) e eeteiresarrotrs e TR O DRI B DS 165
2.2 CIVEIESNE DANR ORNDIB e MO DN BU A LA 157

4.3 Chi€u sang dutmg giao thong......................... enay YO AN 170
4.3.1 Cdc yeu clu chung v& chi6u sANg AUNE............evveerveeesrveareseneeseeen 170
4.3.2 Tiéu chufn chi€u séng duong’ ML A0S IReL NG sada kL. 174
80,3 DO CAO HIE0 AN LT thily/iisricsisiiii s fosessebassssens 2T b fnsne 179
§:8 Ehiong phap ty'sg RU7T: -0 W gt dids Gait o6 200 S0 E . 180
Rt B RO T it AT B o £ L 180
44.2 G6c nghieng VA dO VUON €A ABN ........oo.ooee oo sseesssss s 183
4.4.3 Quan h¢ chiéu cao va KNOANE CACH i tsitiessovsssasssusnetsamsinarasrarsisats 183
T



MUC LUC

o o g Yol o T VB T W O R R i e e e I T ol R e e et 183
4.4.5°Chon cONg SUAL VA JOaL Al o e vesrertvastiascsesssaisessonesssssesrastresesores 184

4.5 Phuong phap 46 choi Qi€ co......vvooeevoeeeeoeeeeeeeeeeeee e seveeeeseeessssee 186
4.5:11D0ichoiicuallong dudn g’ . . o o . S . . o eca-e 186
4.5.2 Phan 102i 16p Phil MAL AUING ....veeereveerreeeerseeesesrsssesseesssseseeesssessnne 187
4.5.3 TInh toan A0 CHOL. .t e o e s T S T aes 188

4.6 Bai tap vé chi€u sAng dUONG .........ccoeveveeeeieeeciienieecieceee e 190
4.7 Ung dung phan mém DIALUX .......ccccocemieiiniiiriiirrnesteeeneieeneseesesenenens 197
Phu luc dnh minh hoa chuong 4 (PLC.4).......cccococvieviviieiiineniiiiiiiciiiennensnn, 208
Chuong 5. CHIEU SANG CONG TRINH VA KHONG GIAN DO THI .....ccccocuennnnne 211
5.1 Chirc niang chiéu sang d6 thi ban dém............cccceeviiiiiiniiiiniininiencnennnens 211
5.2Tieuchudn'do rofian. 000 Binih fonn s Ul dor o Cimse iy VAL 212
5.3 Chiéu 'sang cong vién, vudm hoa: 2% .0 AL s dn i NS R A S El ! 213
513 1LCac yeu cdu.chung i S e SR e G AR b e e iy ee- 213
5:3.2 Céc gidi;phdp Fie 5i < 2L 8Ny ALY At B ot h o fg Bk g 213
5.3.3 Tiéu chudn chi€u sdng cong vién, VUON hoa.......c.cceeiiieririceninnninnn, 213

5.4 Chiéu sang cic cong trinh Kién tric ..., 216
5.4: 1 Caciyenicdn chung e Y T, 216

S A PhAN 0] CONE AT IN N o e  rera s aas it ettt et L oS 211
543 CAC gial PhAp . o A L T i . 218
Si4:4 Phuong:phdp,va hinh thitc chi€u sang i e e e e sa e ae e s 218
5.5.Chién.séngtuong daAll. o Bt Lhat v ittt At v o o X0 s 222
5.5 C4c.yeuicau:chung i and L Aol SR T R i s 222
5.5.2.Tieu 'chufn chi&u sAng tUong Qi i Sah it o s et B aatsats Abhastsa ishnsy 222
5:5.3:Chiusang dai, phun NUGC. . St s, 2.0 s L e o S E R, S s.......224
5.6 Chiéu sang cac cong trinh thé thao ... 225
80, L A C YU CAL CUN e et o s a0, MARMINV. B Tithteap s taavacacona 225
5.6.2 Chi€u sang saAn bONg di............coiiimiineniinnniniesie it 226

5 6.3 Chis W SANT SAN TENNIL ..1ies0seexessassaamasiia ainas R 226
5.6.4 Chi€u sdng san béng chuyén, bong 16, cAu 16ng .......ccovvvcevuniciinnnn, 228
5.6.5 Chi€u s4ng b€ boi NZOAL Idi....c.veviviiniiereiiniesitissaesesesissssss e, 229
R i e R s T I AR R 5 eIt 230
Phu luc dnh minh hoa chuong 5 (PLC.5)......cccocooviiinnniniininne: 232
Chuong 6. HE THONG CUNG CAP DIEN VA DIEU KHIEN CHIEU SANG ............ 234

6.1 Tinh va chon tiét dién day dan............oooveveivniiine 234




—
S KY THUAT CHIEU sANG
S 1.1 Biéu thilc di¢n 4p Firah QN AAY Sttt sasisisensiat et 234
6.1.2 Dién AP 0 (T8N QUINE LTUC covsvrsvssstrs s, 235
6.1.3 Dién 4p roi khi dutng truc c6 ti€t dién khdc nhau ............................. 236
T WO L T 237
6.2 Hé thong cung CAP QIEN.ceucennrrrresmssssssssmissss s, 240
6.3 Quy chuén hé (hONg Chi€ SANE ...oovvvnrrenminscimmsesttisit e, 245
6.4 Diéu khién hé théng I SADE S R v eatosbsensiinipuenseastnsstomsonaniiel 249
6.4.1 DAT CUOTIR ovvessssssssssssissssstssssssssssssss s, 249
6.4.2 Phuong phap diéu KR AD CRIBA SADE - vivesesvsorisusensaoraobiibesiarsetonit L 249
6.4.3 Chi€n 1UGC di€U KRIBN...ooveeeermmmminnrinrnnsssssssssssis 250
6.4.4 BO CHUYEN MACK coccvvvrrreee s, 251
6.4.5 S AUNG CAM DIEN c.ovvvvviisiesrmnsemsssis e, 251
6.4.6 Sir dung b0 thdi GIaAN.......ueveeiiurirsiietiists i, 255
6.4.7 Sir dung bo vi diéu khién va PLC ..o, 256
6.4.8 Difu Khifn QUa MANG ....cvirermerersrsnnsssssscssssnsisnssasasessossassanes s i 257
Phu luc dnh minh hoa chuong 6 (PLC.6)..........ccovvviiiisinniiiiiiiiiians, 256
Chuong 7. LAP DAT, VAN HANH, BAO DUONGVA QUAN LY HE THONG
CHILUSANG s 2 MOUE MRETE SO0 S a, 0 261
7.1 L4p dat hé thong chi€ll SANG.........ooovvvvrvvummmsesinnessisnsnsssssessaesessssesens 261
G VALOT O thidr bitosr e o 000 o000 tnol ald LR X .. 261
2 I S ) O s vitrvvoss B ML DR L 2 262
D3 CaC Ve CAUhI CONG Wi rerear. e L A NS i b 2 262
7.1.4 Nghiém thu cong trinh chi€u SANg ..........cccciiviivcirnvieiiciieiee e, 262
9 1S Cicthong 56 cin do kibmisisismpn SRS ALNL S0 AN 0L 2 A .. 262
1.0 CAD DA0 V& -ClA DO ddn i 190 B0 Boir st nludi A LN L. 263
7.2 Van hanh hé thong chi€u SANE ................ccocveeveeieeieeineeeessisesssessseenes 265
7.3 Bao dudmg cc thi€t bi chi€u SANG..............ocovvveveveeeieieere s esenens 266
T4 CAe hin CUONE XUONE CAP.......coovirivisiiniernminatissinstassasessssatassssssesssssnssses 268
7.5Quan 1§ hé thOng Chi€u SANG..............coooo.oveeirreerrseeeeseseessseesssasesssissenee 270
7.6 DSM chiéu SADE CONG CONE i YHERSE (S SUEA WOICIERT e 270
7-7Tiét kiém dién nang trong chiéu SANE.................oo.ooooreoosseeecrseesssessess 272
T8 NANg CAP N thONG CIEW SANG....orroeoooos oo se e 274
Phu luc dnh minh hoa chuong 7 (PLC.7)........o.ooooocoroosseseessce oo 272
B SR ) S RS B Al el gt Ry 277
ERLLEUTEAMKEROM M sy =0, “IG 98 DLUTS OAONT 24 3 grin 288




