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(54) MACH DPIEU KHIEN CHIEU SANG, HE THONG LAP BDAT CHIEU SANG VA
PHUONG PHAP CHUYEN DOI HE THONG LAP DAT DEN PHONG DIEN
CUONG PO CAO THANH HE THONG LAP BAT DEN PIOT PHAT QUANG

(57) Sang ché dé cap den hé thong lap dat chiéu sang co dén LED (19), thuong chura trong

chudi LED riéng I¢ mac ndi tiép (18), ma dugc cap ngudn boi bo chinh luu (20, 200).

Mach diéu khién (23, 23 va C1) xen giita bo chinh luu va nguon dién xoay chiéu ma cap

ngudn cho bd chinh lvu. Cac mach khac nhau dung dé loc, kiém so4t hé sd cong suit, van

hanh da pha va lam m¢ sang, vi du nho chuyen pha, dugc bdc 16. Cu thé, viéc kiém soat
duogc thyc hién bdi mach diéu khién duoc dat & bén dién xoay chiéu cua bd chinh luu.

Sang ché ciing boc 16 mach diéu khién va phuong phap chuyén doi hé théng lép dat den

HID (High Intensity Discharge - Phong dién cuong do cao) thanh hé thong lap dat dén

LED (Light Emitting Diode - Didt phat quang). Mach diéu khién c6 thé & dang cudn cam,

tu dién mac nbi tiép va cudn cam, cudn cam mic song song, bién 4p ro ri dién khang, bién

ap khong d6i dong, bién ap tu ngiu, bién ap cach ly hodc bién ap cong huong fero.
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Linh vyc k¥ thuat dugc de cdp

Sang ché dé cap dén chieu sa ng va. ey the, la dé cap dén chiéu sang ngoar ol
chang han nhw chiéu sang dwong pho hodc chiéu sang san van dong. Sang cheé ciing dé
cap dén chiéu sang trong nha (chang han nhw cac loai dén chiéu sang nha xwong). Cho
dén hién tai. chieu sang nay duge cap nguon boi cac plrong nen den HID (High

Intensity Discharge - Phong dién cuong dé cao).
Tinh trang k¥ thuit cua sing ché

Cac den HID la cae thiét bi dien xoav chieu co ban vi ¢é ddc tinh 111 s0 dién né
am. Két qua la. nguon duge cap bai nguén cap dién nr mang lwdt dién xoav chien va
chan lwu hode cudn cam khéng duee mae noi tiép voi dén de ngan hnr hong den khi
dong dien qua nure. Ben HID thong thwdng nlwe I 1000W halogemua kun loai co dién
ap danlt lva cue dai 730 V. dién 4 p hoat dong Ia 260V va dong dién hoat dong 1a 4A

dwra cong suat den xap x1 1000W va anh séng dau ra 1a 100,000 Tumen.

Trong nhimg nam gan day. cdc loat dén cé mét hode nlieu didt phat quang (¢
LED) da thay thé cac loar dén so1 toe va cac loar dén phong dien cuong do ‘fhiip nhu la
cac loat den huvnh quang. Véi kha nang vé cong suat cua cic LED duoe ting lén. v
thé cic LED sé& duoc st dung trong chidu sang ngoai troi nhw 1 chiéy sang dwong pho
va chiéu sang sén van dong trong dé cac cong suat dang ke (vi du ot qua 1 kW)
diroe vén can

R6 rang, véi i dior” chira Lé&;iﬁg,, cac LED la céc thiét bi dién mot chien {hoac

dong dien don hrdng). Neodi ra. LED ¢6 ddc tinh tri s6 didn ré chrong (trong 46 dién

o thav doi v dong dién chav qua LED). Véi cac thiét bi ¢didn mor chisw, rong do
cac LED duge cap nguon tr mang lwot dién xoayv chieu. theo cach thong thudmg bo
chinh hru rong mot var phan mé @ dwoe cép nguon boi cac mang hrot dién va cée
LED (ctmg v61 cée bo dan dong hode cac mach didu khién cua chimg) duoc cap nguon

bot dau ta cua | ho chinh lru, Kér qua la. cae mach dién khién dien mot chién dung cho
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cac loar den LED la hoan toan khac véi cac mach dieu khuén dién xoav chieu dung cho

cac loar den HID.

Mot vi du ve LED cong suat cao ¢é dien ap dinh mue [4 6V va chay dong dien
dmnh mre 14 2.1A. Tuy nhién, LED ¢6 the ¢é dong dién lén t61 4.8A. Thiét bi den LED
cé thé thuomg bao gom 24 LED nay dwoe mae noi tiép. Thiét bi den LED nay co dien
ap hoat dong la 150V va dong dién hoat dong dinh mure 14 2.1A dwa cong suat den xap
i 315W va anh sang dau ra la 30.000 Lumen. Trong mot vai mrong hop cac LED phn

hop dwoe méc song song. rong do trwdong hop tong dong dien chia.

Vi du khac ve LED cong suat cao ¢6 36 LED trong mot chuow co dien ap dinh
mre la 225V, dong dien dinh mre 1a 2.1A, watt dmh nnre [a 473W va anh sang dau ra

12 45,000 Lumern.

Theo cach thong thuong mach didu khién 6 dang bo disu khién dien tr theo
mot vat loar (mach khong doi dong dien va‘hodc mach khong doi dien ap) duge veu
cau dé duy dong dien LED nam trong cac gi161 han da danh =ia cua né. Mach didy
khien duoe ndi gitra bo chinh hru va cac LED va theo dang don gian nhat cia no abm
c6 dién wo don. Ngoai ra. dau ra cia bo chinh hru o6 the co do zon séng khiong chap
nhan dwoc va vi vay bo loe bao gf}m mot hode nhiéu dién cé the dwoe noi znra bo

chunh hmu va LED,

Trong dé mot vai chire nang kiém soat khac. nlnr 1a Lam mo sang, duge véu cau
sau do dieu nav dwoc thire hién bt mach dieu khien diroe noi anta bo chinh hra va céac
LED. Vi du. sur dieu bien do rong xung (PWM - pulse width modulation) thuong duoe
s dung dé dieu khién d¢ sdng cua cde LED. Vi vay mach dieu khien cé dang bo didu

bien PWM duoc noi gitra bé chinh [wu va cde LED.

Van dé cu the vor kv thuar da biet duoe dé cap o tren ma cac bd dan déng hoac
cac mach dien khién throng bao gom mét hode nhisn m dien dién phan ¢6 cae nnre
dien dung cao. Ket qua la. dong dién chuvén tiép ban dau rat cao e bar dan i {cac) m

dien veéu cau lwong lon dién tich dé dat dién ap hoat déng cna cliimg. Céc tra e tinh

mot so vor kv thuar da biet duwae thure luén sau khi khai nigm cua sang che dwoe boe 16

o sang chie Hoa Ky 0 9497 811 (Schyttelen) ma dwoe minh hoa theo Kv thuat da biet

nav. Kiem soat toan bo duoe thure hién gnita bo chinh him va chinéi LED,
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Ngoat ra. cac ban dan dién ap cao la rat ton kém. Sau do. cac nha thiét lé
thwong by bo bude vi 1Y do kinh te dé sit dung nhieu he thong dieu Khien keét hop dién
ap thap hon va cac chat ban dan it ton kém. Nhieu he thong dieu khién nghia 1a cac

day diéu khien nhieu hon va phire tap hon cing véi kha nang 161 mach tang len klu

hoat dong.
Muc dich cna sang che

Muc dich cua sang ché la mong muon dé tranh cac van de nayv nho ap dung cach

bo 1 dien khien thay the dung cho cac loai dén LED.
Ban chat k¥ thudt cua sing che

Theo khia canh thtr nhat cua sang ché. sang ché bac 16 mach didu khién dimg
cho bo dén LED. mach nay 2om ¢6 cac dau vao dién xoay cliéu dé ndi voi nguén cap
dién tr mang lwdi dien xoav chiéu. cap dau ra cua dén dé noi vai bo den LED. va
mach chinh hru duoge cap nguon tr cac dau vao dién xoay chiéu va cap nguon cho cac
dau ra cia dén. trong d6 mach diéu khién xen gitta cac dau vao dién xoav chieu va

mach chinh hru

Theo khia canh tlnr har cia sang che. sang che boc 1o he thong lap dar chidu
sang gomt co thiet br den LED duogc cap nguon bt bé chinh heu, bo chinh luu duee
cap nguon bot nguon cap dién tir mang hedi dién xoay chidu. va mach dien khién xen

gitta bo chinl hru va nguon cap dién tr mang hréi dién xoay chieu.

Theo khia canh thw khac cta sdng ché. sang chié bac 1o plrong phap chuven doi
hé thong lap dat den HID (High Intensity Discharge - Phong dién cwong dé cao) duoc
cap nguon boi nguon cap dién mang lwéi dién xoav chiéy va bao zom bé phan noi
den HID. chan luu va banh ring diéu khién kér hop. thank hé rhong lap dat den LED
bao gom béd phan néi den LED va drge cap nguon bt nguon cap dién mang hrdi

dien xoav chuéu. phwong phap gom cé bude:
thay the bo phin né1 dén HID bang b phan not dén LED.

thay the chan hru va banh rang dieu khién két hop bang bo chinh hm ¢6 dan vao
va dau ra.

161 dau ra cua bo elunl leu vo1 bo phan not den LED. +i
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ghép xen mach dieu khién gitra nguon cap dién nr mang hedi dien xoay chieu va
dau vao bo chih hru

Hieu qua cu thé cua phwong phép trén la cho phép st dung cac vo banh rang
dieu khien va no1 cap hién ¢é ma trrse day diroe sir dung cho hé thone lap dat HID

- B < e - = i S
dan den qua trinh chuven d61 don gian va hiéu qua ve chi phi.

Cac dang khac nhau cia mach diéu khien dwoc thao Inan nhw la cac bidn the
cua mach dieu khien trong d6 nguon cap dien tr mang lwéi dién xoav chiéu la nguon
dien ba pha.

- M6 ta van tat cdc hinh vé

Cac phuong an wu tien cua sang cheé s& dvoe mo ta. thee cach chi dung lam vi

. co tham khao cdc hinh vé trong dé:

Fig.1 la mach theo k¥ thuat da biet the hién bo dicu khién dién ny dime cho dén

Fig 2 Ia so @6 mach dé van hanh dén LED <o dung mach dreu kluén cudn cam

don theo phwong an thir nhat va tu dien loc miy chon va tu dién hiéu chinh he 56 cong
suat ty chon.

Fig.3 la cai bien theo so do mach weén Fig2 dé cat thuén vide kidm sodt dong
cua 110,

Fig4 la so do mach theo plwrong an thir ba ket hop bién ap ro 11 dién khéng
cao.

Fig 5 la so d6 mach theo phwong an thir in ket hop bién ap cdch v dong khong
don,

Fig.6 la so do mach theo phuong an thiy nam 14 su két hep ena cac mach wén
Fig.2va Fig.3,

Fig.7 la so do maclh ba pha theo phwong an thir sdu.

Fig.8 la cat bien cua so do mach twén Fig 7,

Fig 9 la so d6 mach theo plvong an thi bay ket hop elure nang lam mo sang.
Fig 10 [a sw ket hop cua cac mach wén Fig. 7 va Fig.9
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Fig.11 la so do mach theo phwong 4n thit chin 1a phién ban ba pha cua mach
ren Fig.3.

Fig.12 la so do mach theo phwong an thir muot la phién ban ba pha cta mach
men Fig 4

Fig 13 la so do mach cua phuong an ba pha khac,

Fig 14 la so d0 mach ena phwong an thit nnror mot ket hop bo dieu chinh fero

P

rrong mach dieu kluén.

Fig.15 la so do mach theo phwong an thnr mwot la cai bién ba pha ctia mach

Fig 16 la so d6 mach theo phwong an tiép theo la mach clunh lwu kep don pha.
Fig.17 la mach don pha khée nira ¢d cuén cam bao hoa mac song song,

Fig.18 la so do mach theo plurong an khae la cai bién ba pha cia mach trén

F1g.19 va Fig. 20 la cac phwrong dn pha don ket hop bién ap tr ngau.

Fig 19A va Fig 20A minh hoa céc su thay d61 ¢o the tao vdi cac mach trén
Fig.19 va F12.20. va tao theo cach tong quat hon.

Cac hmlt ve tr Fig 21 den Fig.24 [a cde mach don pha ket hop bién ap cach ly
10 11 ¢ao Vo1 cae cuon dav kép dau ra

Fig 25 la mach don pha ket hop bo tang gap doi dién ap.

Fig.26 la mach bien 4p khong doi dong don pha ¢d ecnon dav don thir cap. va

7 la mach bien ap khong doi dong don pha khac <6 hai cudn day thi cap.

Mo ta chi tiét phwong dn wu tién thwe hién sing ché

Nhuw duge thay wen Fig 1 mach dén LED theo ki thuar da biét lav theo dang

cua may bien ap 11 duge cap nguon béd nguon cap dien tr mang hrdi didn xoay chiéu,
va bo chinh hou kieu can toan séng 20 ma cap dién ap mét chicn can thiet. Bé chinh
lou 20 bao gom bon dior deu nhau 21, Ben LED 19 lav theo dang cta chuai diot phat

quang 3.
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Dé kiém soat dong dién cua den véi cac tang giam ve dién ap cua mang ludt
dién. mach diéu khién ¢o dang dien e R1 va R2. wanzito Q1 va dien ap da Kiem soat.
dwoe de xuat. Bién ap da kiém soat trong d6 khong lam mo sang dwge véu cau co the
& dang diot Zener nghiéng dao nguoc. Pién ap da kidm soat bang vdi dien ap cua bo
phat goe cua ranzito Q1 va dign ap &1 qua dién wo R1. Vi dien ap cua bo phat goc
khong thay doi theo kisu dde tung bat ky vor dong dien cua bo phat gép chay qua
ranzito. dieu nay nghia la dién ap di qua dién tro R1 ve co ban 14 khong déi. Dieu nay

lan legt co Lien quan dong dien qua dén 19 ve co ban la khong dot

Trong do den 19 sé duoc lam mo. dién ap da kigm soat nr ban than né dwoce
duoge dieu chunh bot mach thiét dar bo lam mo sang khac ma cho phep dien ap da kiém
soat s¢ duge dieu chinh. Ket qua la. dén 19 va hé mach da ket hop ma duwoe dinh vi &

dmh cua cor hodce thap. dwrge not vor phan con la cua mach nho bon dav.

Vidn dan dén Fig.2. dén 19 chia clmudl diot phat quang duge mac noi tép 18,
Pén 19 duoc noi true tiép vé1 bo chinh Twu kign FWB (full wave bridge - cau foan
song) 20 hao gom bon didt déu nhau 21 duoc ndi theo cach tuven théng ding cho
chinh Inu toan song. Bo chinh ha 20 dwoc cap nguon bot ngz_afxn cap dién tr mang hrdi
dien xoav chiéu ¢é ewe chu dong A va cue trung tinh N Cudn cant ¢6 161 sat 23 duoe
dit xen grita nguon cap dién tir mang lwdi dien va bo chinh hou 20, 18t hon 14 dan olm
dong nlwr dwge mimb hoa Cuon cam 23 van hanh ol mach dicu khién. Dong dien
dwoe cap bot bo chinh luu kiéu cau 20 vao den LED 19 dwoe duy trl nam frong cac

2151 han tren va dwot cua s nuy én dan dong dien LED nhd tvo khang cta cuon cam

Ngoat ra, cugn cam 23 cung cap sy chuvén pha wong déng dién tr mang hreéi
dien sao cho dong dién ny mang ludt dién la lién tuc va co ban ¢6 dang hinh sin. Hai tu

dién C1va C27 dwoge ve én Fig 2 theo cac dwong net dur de chi bao rang ching duce
h_}.\ﬂ chon va ¢d thé duwoe cung cap néu mong muon. Chire nfing cua t disn €27 13 dé
lam nhdn dién dp gon song diroce cung cap bat bo chinh lou kién cau toan song 20,
Clute ndng cua tn dien Cila dé cat thign hé sO cong suar cia dong dien nr mang hrdn

dien.
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Se duoe thay rang. chi ¢6 hai day dwoe véu cau dé cip neuon cho dén LED 19,
Két qua la. den 19 co the duoc dat & dinh cta thap hoac cot {(khong dwoc munh hoa) va
hé mach hoat dong ¢d dang cuén cam 23 va ba chinh hem 20 ¢6 the dwoe dar & 26¢ cua
thap hode cot. Pidu nay cho phép cai tién dé dang de thay the cac hé thong lap dat
chiéu sang HID hién ¢6.

Vien dan den Fig.3. theo phwong an nav bo chmh hru kieu cau toan séng 20 va

den LED 19 va cuon cam 23 la nhw trweoe. tuy nhien. tu dién C1 duoc them theo cach

< 3

méc noi tiép Vi cudn cam 23 dé chuven doi mach ¢ hé s6 cong suat e thap trén
Fig 2 (ma khong ¢d m dién Ci) thanh mach ¢ hé s6 cong suat dan thap. Viée bao gom
o dién Clocting giam su thay do1 ve dong dién dwoe cap vao cac LED 19 do cac su
thav do1 dién dp cta mang hedi dién. Vide giam thém vé s thay déi dong dién do cac
su thay doi dién ap cua mang hrot dien ¢o thé dat dwoc nhér dhra do plu fz_af,fén tinh vao

cuon cam 23,

Theo cach thav thé, hode theo cach bo sung. néu mong muon cudn cam mic
song song co lwa chon 23 (dwge nunh hoa bén cac dwdmg ner dut wen Fig 3) ¢d the
droc 101 qua céde cue cua mang ludt dien dé cai thién hé sé cong suat. Vide ba sung
thém ¢6 lua chon 1a viée noi bo loc 27 qua dau ra cia bo chinh hru 20, Sy cung cf;p bo

loe 27 suy gram gon song trong dong dien qua cac LED 19,

a3
i

Theo phuong 4n trén Fig. 4. bién ap cach Iv rd vl dién khang T1 két hop cac
mach mac song song tr tinl, dwoe 161 di qua mang Wwéi dién va vi vav la cée thay thé
diung cho cuon cam 23 Bo chinli lvu kiéu cau 20 va dén LED 19 [a uhw trude. Bo loc
ruy chon 27 etng la nhu nwde. Tu dien tuy chon C2 ¢o the dwoe nat di qua cac cuc cua
mang hrén didn dé cai thien hé $6 cong suat. Bidn khang 16 11 cao ctia bien ap T1 ve co
ban cung cap chuyén pha gidng nhau trong déng didn dau ra nhw dwoc cung cap bai
cudn cam trén Fig 2. Két qua la. cé dang dién lién tue va 6 dang hinh sin co ban chav
rong ca cudn day so cap va thit cap etia bign ap caeh Iv 1o ri dién khang T1.

Su thay d61 ciia mach wén Fig 4 drge minh hoa tréu Fig 5. Bien ap céel v 16 1
dién khang T2 wén Fig 3 6t dien C1 drge mie ndi tidp vai cudn dav it cap eta né.
Tot hom 1a mach tir tinh dwoc két hop vor cuon dav th c{;agz duoc cai bién de cho pliép

s bao hioa cue bo. Ban chat phi tuven tinh ve d¢ v camn cua cuon dav dur cap két hop
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vir m dien Cl. dan dén dong dién khong doi frong g di qua cac LED 19 bar keé su

thay dor ve dién ap nguon cap tr mang hedi dién.

Viee bao g om tu dien tuy chon €3 (dwoce munh hoa theo cac dwrong net dut reén

Fie

(1'4

3) mac nor uep von tu dien Cl va cudn day dnr cap cua bién ap T2, tang dung
khang ong mach dau ra cua bien ap T2, Vi vay @iam dong dien di qua cac LED 19 va

lam mo anh sang dau ra. Dong cong tac tay chon S1 khéi phuc anh sang dau ra day du.

K# thuat thav thé nham dat duoc viee lam mo sang la de thav the cac dien
song song dung cho tm dien C1. Anh sang dau ra &E”ﬁ\ du dat duoe khi tat ca cac tu dién
la wong mach nhwrng dnh sang dau ra da lam mo dat dwoc ki mot rong hai tu dien
song song dwoc chuyeén ra khot mach. Nhidu hon mot mire lam mé eta anh sang dau ra
co the dat dirge ki sir dung cac sw két hop khae nhau ena cac m chén chuyven song

song vahodc no1 tep.

Tren Fig.6 cic mach trén Fiz.2 va Fig 3 dwoc két hop & tao mach 6 hé s6
cong suat cao ma co the van hanh hai den 19 véi ket can dan we. Briéu nav rat oo ich

dor vor mang hwdn nguon cap rr mang hedr dién

Dé ¢6 duoe déng dién ¢d gon song thap di qua cic LED 19 ma khong can bo
loc 27 hode ty didn cia bo loe €27 nlnr dwoe thé hién wén Fig 2 va Fig3. cae dau vao
dién ndng tr mang lwai dién ba chiéu ¢é thé duge sw dung. Fig 7 minh hoa plirong an
ba pha don gian cia mach tén Fig 2. Bo chinh hru kiéu cau toan song ba pha théng
flnremg 200 st dung sau didt déu nhan 21 thay thé bo chinh luu 20 wén Fig.2. Cuon

cain 23 duoc tao cho mor trong $o 3 pha ne P1 den P3.

Fig & minh hoa cai bién etia so @6 mach wén Fig.7 theo dé tu dién mic song
song dau vio C2 dwoe thém cho méi pha. Biéu nav cai thién ié so cong suat ctia mach
tén Fig 7. Cae m didn mée song song C2 ¢d thé duoe ndi theo két cau Wyve vor e
trung tinh N theo cach iy chon nlnr dwrge thé hign ma dan dén nguon 4 day. Neoa ra.
theo cach bd tef nguon 3 day. che tu didn mac song song ¢ thé duoe ndi theo két cau
Wye véi diém hinh sao ni‘»b N g:,mé“fi ra. két noi Delta gifra cac pha ¢6 thé dwoc st dung

cho cée m dien hieu chunh hé so cong suat C2 2 unhé d6 lar dan den nvmsn 3 dav.

Fig 9 mimh hoa plirong an T1ea> theo wong d6 mach ba pha wen Fig.7 duge cai

bién nher su cung cap cong tie S1 ma cho phép phz:; dom doec tar Ket qua [a, giam
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dong dign duge cap qua bo chinh I ba pha 200 dén dén LED 19, Dong dién dd giam
di qua den 19, mac dn. VALl nam trong pham vi dong dien cu the cua den 19 nhung dan
den den duoc lam mo. Viee lam mo nav cu the hwru ich khi dua viee chien sdng vao
cac thier bi the thao khi bat dau buoi t61. Ngoai ra de tiet kiém nang lrong. mar cia cac
khén gia va cac cau thu duoc cho phép didu chinh theo moi trwong chiéu sang nhan
rao. Ngoai ra. viée lam mé nav ¢ mire chiéu sang thap hon chap nhan dwoce déi véi
cac hoat dong tap luven. war ngwee vo1 fran doi dan. Chure nang lam mo sang <’féng
nhat cting kha dung nhd chuven doi tit nguon véi mot trong cac pha cia cac mach trén
Fig.7 va Fig.8. Theo plirong an cu thé mwén Fig 9. tu dién méc noi tiép C1 dwoe tao cho
o1 pha.

Theo cach thive trong tr v6i Fig 6. Fig 10 1 sw ket hop cia cac mach trén Fig 7
va Fig.9 ma cho phép hai dén LED 19 duoc van hauh theo cich bd ni dan twé hé so
cong suat cao. Cac cong tac S1 cho phép mot trong s6 cac pha dwoe giam dé lam ma

tarca cac den 19,

Twomg tr, Fig.11 thé hién phién ban ba pha cta mach wén Fig 3 sir dung cudn
camt mac song song 23, mach ding cho méi pha. Céng tac S1 ¢o the duwoe m& deé tao
nrtre Lam mé tit nhét cia cae LED 19, Néu mong mudn. céng tac ty chon thir hai S2
(dwere minh lioa theo cac dwong nét dut trén Fig. 11) ¢é thé dwoce cung cap frong pha
khée. Néu ca cong tie S1 va S2 duge mo, mie lam mé thap hon thi hai ¢6 the dat
duoc (durge tao dién ap kha dung la thich hop dé tao cac LED theo hwréng mam dign ap
va dan du dong qua cac dén LED).

12 the hién phien ban ba pha cua mach tren Fig4 siv dung ba bien

Twong nx, Fig 1
ap cach v 1o 1l dien khéng T1. lan niva mach ding cho méi pha. Lan nita cong téc St
cho phép cho phép dar duoe. Ba cudn dav so cap duoe noi theo ket can Wye hode hinh
sao va 1ot hon 1a diem hinh sao la noi dé tao nguon 3 dav. Nuoar ra. diem hinh sao ¢d

the duoc nd1 vor cire nung tinh N cna mang huedt dien de tao 1 wum 4 dav. Nlar theo

Fig

& cac r dien hidu chinh hé 6 cong suat C2 ¢é the dwoe noi vé1 cac ewc cap nguon

theo cac két cau sao hodc delta khac.
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Hem the mra. Frg 13 the huen phien ban ba pha cua mach tén Fig. 3 siv dung ba
bien ap cach Iv ro n dien khang T2, [an mira mach dung cho mor pha. Tu dien mac noi

fiep C1 dwge tao chio mor pha.

Vien dan dén Fig. 14, wong mach don pha. bien ap dieu chinh fero T3 6 tu dién
(3 duge noi qua cudn dav tlur cap dé tao mach cong hwong. Cuon day thr cap duoc
1oi ra dé tao dién ap dau vao phu hop cho bd chinh v kieu cau toan séng 20. Pen 19
la nhu nude. Néu drroe mong muon. fu dien loc v chon €27 ¢o the dwoc 1o qua dan

ra cua bo chmh lou 20.

Fig. 15 minh hoa phien ban ba pha cua mach tren Fiz. 4 s dung ba bien ap dien
chmh fero T3. Ba cuon dav so cap dwge noi theo ket cau We hode hinh sao va tof hon

la diem huth sao la not dé tao nguon 3 dav. Neoai ra. diem hinh sao ¢d the duoce nda

vo1 eyre trunig tinh N cua mang hron dien de tao nguon 4 dav.

Fiz. 16 mmh hoa plivong an pha don mé twong tr voi Fie6. Sau diot 21 cau
thanh bo chinh Teu kiéu cau toan séng déi 20 ma cap qua cudn cam 23 twén mot mat va
cuon cam da mac néi riép 23 va tu dién C1 trén mat khac. Két qua la, ca dong dién e
va dan dirge cap vao cae LED 19 theo cach dong thot. Déng dien LED tong hop ¢6
Son SONY rat nho (fxfzp X1 3%} ma khiong ¢é bat kvt dien loc nao. Ngoai ra. mach ¢6
h1é 50 cong suat rat cao (gan nlnr théng nhat) va méo hai tong thap trong dong didn tir
mang lwdt dien.

Vién dan dén Fie 17, trong cudn cam L1 cta mach don pha nav 1a cudn cam
ruven tinh trong Ume trong khi dé cudn cam L2 it nhat ¢d siw bao hoa cue bd wong 161

ena 1o, sao cho dien ap di qua cudn cam L2 duy i tuwong dor on dinh. Ket qua la, ¢o

dong dien ve eo ban la khong doi chav qua mu dien C1 va vi vay dong dien khong dor

chav qua cac LED 19 kliong c6 céc tang gram veé dien ap nguon cap mr mang lwdr dien

Fig I8 munh hoa phién ban ba pha wen Fig 17 Dien no1 thong thwong cua cac
cuon cam L2 ¢ the 1a diem hinh sao not khac ¢é nguon 3 dav cap didn tr mang e
dien hodc co thé duge not vér ewe ttung tinh N cua ngnon 4 dav cap dien oy mang luot

dien.

Fig 19 va Fig 20 thé luén céch bo i vo1 bien ap ty neau T3 cap ngudn bo
un 23 duge mdc 1ot nep vol bien ap v ngau

chunl T 20 1 cunon dav da 1o Cudn cam
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T5. Viée n6i cd thé duoe lira chon dé cho phép khdp eitra dién 4p nguon cap va didn
ap phan xa cua tar X-Y (la dien ap di qua cac LED 19 phan xa vao mach cap nguon fir
mang hrdr dien. Tren Fig 19 dien ap phan xa cua LED dwoc tang len. Troug klu do
meén Fig 20 dién 4p phan xa eia LED duge giam xudng. Trong tar ¢a cac mwong hop
viec E}iéu chinh hé so cong suat ¢o the duroc thém béng cach noi fu dien qua cac cuc

83243 }UI‘ L‘

Fiz.19A va Fiz 20A minh hoa céc thay d61 ¢6 the dwoe tao ra voi bidn ap nr

ngiu TS dé lam mo cac LED 19 Trén Fig 19A cong tae S5 duwoc noi giva mort vai
vong cia cudn day so cap frong bien ap t ngau TS, Vér cong tac S5 & viti 2, dién ap
tha i hou duge dar vao cuon cam 23 va vi vay cac LED 19 dm;fc lam mo. Var Céng tac
S3 ovitt Lo dién ap cua mang lwdt dign dwoe dat qua s6 voug nho cua cuon day so
cap va vi vay dien ap dwoe dat vio cudn cam 23 va bo clunh fru 20 dwoe tang lén va
vivay cae LED 19 khong duge lam mo.

+

Fig 20A minh lioa cach bo tri twong tw nhumg ¢6 cong tac S3 duge né 31 V61 bén
thar cap ciia bien ap tw ngau TS, Va1 cong tace S5 o viti1 L. dien ap to1 da dwoc dat vao
cuon cam 23 va bd chinh hru 20 va vi vay cac LED 19 khong duwoc lam mo, Tuy

nluen. kht cong tae S5 o vi i 2, dien ap nho hon dwoce dar vao cuon cam 23 va bo

chinh luvu 20 va vi vay cac LED duwgce lam mo.

Ro rang vér nhimg ngudi ¢o hidu biét trung binh trong linh ve kv thuat rang
chuven doi néu trén vé hode bén thny cap d2 dat dwoc vide lam mé duoe ap dung cho
cac bien 4p khac vé1 bien ap tir ngau va vi vay duge ap dumg cho. vi du, cée cach bo ui

a»') F
= &b

bien ap dwoe mnh hoa twén cée hinh vé Fig.5, rr Fig 12 den Fiz 15 va o Fig 21 den

Fig 23,

Hon nira, Fig 19A va Fig 20A cting minh hoa cée ki thuat chuven dot lam mo
diyoe ap dung vét cae 1wd khang nam o nmmn ¢ ap dien tr mang o dien vao cée bo

ra

chith Tuu 200 200, Tren Fie 194 cudn cam 23 o6 phan nos frong cnon dayv, Vo

the S€ & vitr 1 ed no khang thap hon va cac LED 19 khong duge lam mo. Véi cong
i S8 o vitri 2. cuon cam 23 ¢b wd khidng cao hon va cac LED 19 duwoe lam mo.

Céach bo o mwong 40 dwoe minh hoa wén Fiz 204, Theo cach bo i thay nhat

thc §7 dige mac noi tiep

cuon cam LY duge mac non tép vor bo chinh hen 200 Cong
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w1 cudn cam L9 khide ¢d thé durroe van hanh d2 16f cudn cam 1.9 song song vl cuon

camy L8, nho do tang dong dien vao bo chmh hru 20, Vi vay véi cong tic $7 duoe mo

cae LED 19 dwoc lam mé va véi cong tic S7 dwoe déng. cac LED 19k <hong dwoc lam
0.

Theo cach thav thé hodc theo cach bd sung cong tac S8 ¢é the duwoe 1ao nlur trén

Fig 19A dé thay dd1 ¢6 vong hién qua cia cudn cam 23, Vi cong tac S8 & vini 1. tvo

khang cua cuon cam 25 duge giam. dong dien vao bo clunh heu 20 1a o unre 101 da va

cac LED 19 khong dwoce lam mo. Tuv nhien, vor cong tie S8 o vi it 2, trd khang cua
cudn cam 23 la & mute to1 da. va vi thé dong dién vao bo chink L 20 dwoe giam va

cac LED duge lam mo. RO rang voéi nhimg ngwdi ¢6 hién biet nung binh trong Inh
vire ke thuat rang trong mot vai cach bo i mach didn chuven do1 cde t dién co the
dwoe st dung nhw dang thay the vé thay do1 trd khéng. Cac dang khac cia cac lién két
cé thé chuyén do1 gitta méac noi tiep vi‘hode song song dé thay doi mire dong didn

cung s€ 1o rang voi nhimg nguot co luéu biet rung binh trong linh wue kv thuat.

Cac hinh vé tir Fig. 21 dén Fig.24 minh hoa mach don pha vai bién ap cach Iv ro
11 cao T10 ¢é cée cudn day kép dau ra. Puge sir dung dé cap nguon che cép den LED
19 ¢ dien ap phn hop va ché}p nhan duece. dac biet rong cae trmong 1‘1{3‘9' rong do mach
¢6 dién ap 2 dav LED sé nhat thiét st dung cae dign ap cao khone chap nhan dwoc.
Viée lant mo 6 the dat droe nho viee bao gém cac tu dien bo sung mac noi Iiép hodac
song song frong cac cuon dayv kép dau ra ma duge chuven dé1 trong hode ngoai mach.
Viée hiéu chinli hé so cong suat dat dwoe véi tu dién v chon dwoe noi a@ilta cac cure

trung tinh va chu dong,

Trén Fig 21 va Fig.23 hai bo chinly fun kién cau todn séng 20 duoe cach v hoan

tofn v nhau vi vav tao ra 4 dav cap vao cde modun den LED 9. Neodi ra. nhw duoe
minh Loa trén Fig 22 va Fiz 24 hat bo chinh hm kisu can roan song 20 ¢d thé ¢ két

not thong thvong, nho d6 tao va 3 dav cap vao cac modun den LED 19

Theo céec mach wen Fig 23 va Fig. 24, cac cuon dav kép dau ra eia bién ap céch
[v 1o 11 eao T10 ¢é ry dién C10O dwge mac noi uep. Cach bo i nav vé co ban dem lai
cac lot teh nrong tr nbor cac Lot ich dwoe ket hop vot Fiz S wong d6 dong dién di qua

che modun d&n LED 19 sé ¢ wong doi on dinh bat ker cac thay dor theo didn ap neuon
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cap. Tuy nhién. nhw d do1 v6i cde mach cia Fig.21 va Fig. 22, ¢é cac loi ich bo sung cua
din ap giam dwoe dat vao cac modun den LED rieng le 19,

Fig 23 nunh hoa maclh don pha twong tw vor Fig.2 Tnu y “rang bo chinh hrn 20
dwoc thay thé bai bien ap T4 va bo tang gap do1 dien ap duwge tao bor cap diot deu
ihau 21 va cdp m dien ¢4 Hieu qua cta mach wrén Fig. 235 1a dien ap qua den LED 19
dwoc tang lén rat phiéu va vivay ¢ the nam trong so lwrong dd tang cta cae diot LED

dd mac nol tiep 18, Vivay dén 19 cua Fig.25 ¢6 the o watt tang len twong tng vol cac

den 19 cua cac mach khac

Plhan pén wén mo ta chi mor var phwong an theo sang ché va cac sira doi. 1o
rang vor nhittng ngudt co hiéu biét rung binh trong linh vue kY thuat & hé mach chiéu
sang LED. co the duce rao ra & 36 ma khong nim ngoat linh vire cua sang che. Cuthé.
s dwee dank gid rang viée kiem soat dong la dar duoe trong phan dién xoay chiéu cua
mach xuor dong theo bo chinh lim wp n”imn cac LED. Dien nav bien dien dau hidu
khac biet von kv thuar da biet.

Hon rva, mot van thay doi 6 the duoe phan loar nhu sau. Bo loc 27 ¢o the nam
& gitra bo chinh lew 200 200 va (cac) modun LED 19, Bo loc nay co the & dang w dien
néc song song C27. hiode cuon cam mac noi §iép., hoac ket hop cna (cac) cuon cam

nac noi uep va tu didn mac song song.

Theo dang don gian nhat cua né. mach didu khién dwgc can thanh bot cuén cam
23, TH}' 11hién:v tot hon la mach dieu khién ¢é dang c¢na ca cugn cant 23 va t dien mac
161 tiép.

Ngoal ra, mach didu khién o the & dang cée bidn ap thav 361 bao gom céc bién
ap ro 11 dién khang, cac bién ap cong hudmg fero va cac bien 4p khong doi dong.
Ching co the dwoce tlnre hién boi hien ap fr neau hoace bt bien ap cach Iv thong
thudne. Mach didu khién ¢6 the cling & dang bién ap khong d61 dong nhwr dwoe mink

hoa wén Fig. 26 vaFig27

Trén Fig 26 bien ap khong dor dong Tr dwge vé var mach ny tinh so cap cua né
dhroe mmnh hoa ¢d cae L mong song song vo1 mdr phang cua 1o giav va mach ro i

nnh duge ve ¢b cac 1d mong song vudng goc vor mar phang cua wogiay. Vi vay cuon

dav so cap WP duge cap nguon voi nguon didn mr mang hedi dién xoay chidu va cudn
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dav thir cap WS cung cap dign ap dau ra vao ({cac) mach tar. Cac mach mac song song
3 i R - Tt AL b e vt sl den s b
theo mach ro 1 tw tinh cung cap do wy cam 1o 11 ¢o ban. nho do thao ror ghep nor w
nnh dau ra cua cudn dav thir cap khoi cac thay doi theo dien ap cua mang lwor dien.
Tot hon la. mach tir tinh duoce két hop vot cudn day thw cap WS dirge car bien sao chio
it nhat phan co ban cua nd chuven thanh sy bae hoa tr unh wong khi thao tac bnh

thuong.

Ban chat phi tuven tinli cua do nr cam cua cuen day thi cap WS ket hop vor su
1o 11 et tu dién cong huwemg CR. dan dén it nhat phan cia mach o tink ctia cudn day

thir ca 1, duee duy uil trong trang thai bao hos ve tir tinh do sircong huwong.

Vi 1o1 tir tinh diroc két hop véi cuon day thir cap WS dwoce bao hoa, vi thé cac
thav doi ve dién 4p et mang hrdi didn ¢d hau nlnr khong anh hiréng dén dau ra cla
cuon dav thir cap WS, véi kér qua la dién ap duv i khong dor Kér qua la, dong dién
di qua tai ctmg duy tri khong doi va 3 1én eia né vé co ban bi chi phoi bt kich od va

t1 dien céng hirong CR.

Tot hon la. ahw dwee chi ra wen Fig. 26, tar chira 4 diot deu nhau tao bo chuih
lru kien cau toan séng ¢6 modun LED 19 tao tar Neu duoce niong muon. m dien loc

(v chon €27 ¢6 thé diroe mic song song véi cac LED 19,

Negodi ra dé kiém soat dong didn cia tai dé veé co ban i khong dor, o cac loi
ich khac véi mach nav. Mot lot ich nay 1a he SO cong suat hoat dong rat cao. ma rat
sin ";C}‘i don nhat. Lot ich khac la méo hai tong rat thap trong mach ding mang lué
dien. cu the la méo it hom 10%. Lot ich thém nta d6 1a mach th z:ép ¢o tinh mien
nhism rat cao dé chuven tiép cée dién dp trong nguon cap dién oy mézzg lwor dien. va
tinh nien nhidm nav dwoc dp dung cho tat ca cac dién ap chuven tiep kidu ngang va
che dién 4p chuven fiép kidu thong thuwong,

Néu sy cai thién thém vé viée didu chinli duéme dav duge véu can. sau dé cudn
bien dien nhé (khdng dueoe minh hoa nhung la théng thomeg) co thé dwae quan qua

cuon day th cap WS nlumg 6 ng cam dor lap.

Nhw duoe "h’i bao bot cac duong nét dirt trén Fig 26, nhieu mach tar wong 46

méi mach tai cd clmdi IED 19 ciia nd cé thé dwoe van hanh song song vét mot bien ap
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khong dor dong Tr. Sw mo rong vo1 3 pha dwoe chi 16 nhu wen cac hinh veé tir Fig 12

dén Fig 15,

Vien dan den Fig .27, <6 kha nang xav dung bien ap khong dor dong Tr ¢ cudn
dav so cap WP don va hai cudn dav thi aap hoan toan doc lap WST va WS2. Cudn

day so cap WP don nam & gitra cap mach mde song song tir tinh va dan dén sw bao hoa

cor bau cua mach fr tinh ciia moi weng $6 cac cudn day iy cap WS1 va WS2. Méi

trong 0 cac cuon dav tuy cép co kha nang cap nguon cho nhreu mach tar méc song

song theo cach thwe fren Fiz 2

Thong thwong. nguon cap dién rr mang hedi dien xoav chien ¢é the 1a pha don

+
1y

Liedc da pha (thong thuong la ba pha). Trong klu bien ap duoe su dung cho cach sap

£

xep ba pha. cudn dav so cap cta bign ap ¢6 thé duce no1 theo két can Wye hodc theo
ket cau Delta. Mach hiéu chinhi hé s6 cong suat ¢é the duoc sir dung 4é cai thién hé s6
COng Sk it cua maclt tong the. Mach hiéu chinh hé sé cong suat thong hmxm'r la ma dien

e song song diroe 1ol gitta cac pha oda ngudn cap dien gira mo1 pha va diém noi

rrung th hodac diem hinh sao.

Viée hiéu chinh hié s6 cong suat cé thé ctng duoe thare hién bang cich rao ban
sao mach tong the va van hanh hat bo modun LED 19 theo keér cau dan e,
Lam ma la kha dung nhé tat mot trong so cae mach tmmg 1ap theo két can dan

rye

= 5T
LIS S

e taft mot hodc nhieu pha cna mach da pha. Lam mo cing kha dung nho chinvén
z S 8 I = AR .

dor {cac) tra 1{3-3231}5,; vao va ra mach cap sang %:}é chimh hrn 20, 260, Twong tr. [am mo

ciing kha dung nho chuven dai céc véng vao va ra theo cac cach bo i bién ap dat vao

bo chindy lou 20, 200,

-

Bo1 vé1 mach da pha, nhw [a mach ba pha, nguon 3 dav va ngnon 4 day 1a ku

o

dung. Neuon 3 dav ¢d the duwge not theo ket can delta, hodc ¢d diem hinh sao nov
Neuon 4 dav ¢o the co diem hinli sao dwoe not vé1 cue trung tinh

Phan neu ren md ta clu mot var phwong an theo séng che va cac sua doi 16
rang vét nhime ngwdi ¢o hiéu bier rung binh trong linh vire &% thuar dién n. ¢6 the

i linh vire caa sang che

duoe tao ra & dé ma khong ndm nzoal
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YEU CAUBAO HO
1. Mach dieu khuen ding de cap dong dien mot chien veé co ban la khiong daor cho bo
den LED mach nav gom ¢6 cac dau vao dung deé no1 vo1 nguon dien xoay chiéu ma de
dwa ra cac su thay do1 bao gom cac s chuven tiep va cac sy thay dor dien ap nguon
cap. c¢ap dau ra cua den de not vor bo den LED. mach clunh hm cap dong dien mot
chieu ve co ban la khong do1 va dien ap mot clueu cho cac dau ra cua den. tong do
mach dien khuen dien xoay chieu durge gheép xen @tva cac dau vao dien xoay chieu va
mach chinh luu dé gram cace su thay do1 ve cwong do cua dong dien xoay chieu dugce
cap vao mach chinh hru tr mach dien khién dien xoav chieu nho do giam twong tmg
cac su thay do1 trong dong dien ot chueu ve co ban la khongz doin mach dreu khien
dién xoav chieu bao gom tu dien mac ndé1 tep vor cnon dién cam cua thanh phan ar
tih ¢o 1o1 aluem tr tinh ma it nhat ot phan ma khi hoat dong 1t nhat duee bao hoa
cuc bo bor dién khang fero dwge tao bot dong dien chay qua mach chih lou va bo den
LED.
2. Mach dien khién theo diem | trong dé t dién mac not uep var cuon dien camn gom
c6 dign khang cong hwong dor vor dien khang fero va o khang @101 han dong dien dot
vo1 dong dien mot chieu ve co ban la khong dér
2 Mach dien khién theo diém 1 trong d6 mach loc duge no1 van dau ra cua mach chinh
luu.
4. Mach dieu klueén theo diemn 3 trong 36 mach loc gom c6 tu dien mac song song.
3. Mach dieu kluén theo diém 1 trong do thanh phan tr tinh gom ¢6 cuon cam. bien ap
nr ngau. hodc bién ap cach v,
6. Mach diéu khién theo didm | nong dé che d§ sang mo cua den LED dat duoe nho
I . - A S T e TS I B A S 1 ; LU
chuvén dor cac vong vao. hodc ra, cudn dav ¢6 thanh phan tr timlh
7 Mach dién khien theo diém | wong do nguén dien xoav clien gom ¢d nguon dien ba
pha.
§ Mach diéu khién theo digm 7 va bao gom it nhat mor cong tic clmven che do sang

i i vo luén hda pha reong tmg cua ngnon dien ba pha.
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9. Mach dieu khien theo diem | va bao gom it nhat mot cong tac chuveén che do sdng

mo ma chuven dor mot hode nhieu o khang vao hoac ra nguon dien xoay chieu.

10, Mach dieu khien theo diem 9 trong d6 cac tvd khang dwroe chon tir lop chira cac

cuon cam va cac m dien.

11 Mach dieu kliuen theo diem 9 trong dé cac wo khang chuven dor dwoc mac noi tiép.

liodc song song. vor m dien mac no1 tiep.
12, Mach dieu khien theo diem | va bao gom mach hueu chinh hé s6 cong suat.

13, Mach dien khién theo diem | trong do mach chmh hru la mach chinh luu toan

SO1O.

14, Hé thong lap dat chicu sang com ¢ thiét bi den LED duoc cap nguon bing dong
dién mot chieu vé co ban la khiong dd1 nhd mach chinh lou, mach chinh lea diroe cftp
b nguon dién xoav chieu ma dé dwa ra cac s thay 361 bao com cae sir chuven tiép
va cae sw thay doi didn dp nguon cap. va mach diéu kluen dién voav chieu duoe zhep
xen gitta mach chinh hm va nguon dién xoav chién de eiam cic sw thay doi vé cwong
do cua dong dien xoav chieu dwoc cz’%_p vio mach chinh hru 1 mach dieu khien dién
xoay cluén nho &6 giam nrong tne cac s thay doi rong dong dién mat chien ve co
ban 1a khéng 361 mach diéu khién dién xoay chien bao gom fu didn mée 1o tidp vir

cuont dien cam cua thianh phan tr tinh ¢d 161 nhidm v tind ma it nhat mot phan ma klu

1g fero dwoce tgo bor dong dién

hoat dong 1t nhat dirge bao hoa cuc bo bar dien kly

chav qua mach chinh hra va bo den LED.

13, He thong lap dat chieu sang theo diem 14 trong 4o m dien mdac no1 tiep ve1 cuodn
dién cam gom 6 dién khang cong hwong doi var dien khang fero va o khang gidt
han dong dien dot vét dong dign mot chieu vé co ban 1a khiong dot

16. He thong lap dat chieu sang theo digm 14 trong d6 mach loc dwee ndr vor dau ra
cua bo chnh h

17 Heé thong lap dat cluén sang theo diem 16 trong do mach loc gom ¢b wy dien mac
SOILE 50114,

18, He thong lap dar chieu sang theo diem 14 trong do thank phan ny tinly gdm ¢é cnén

cam, bién ap rr ngan, hoac bien ap cach lv.
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19 He thong lap dar cluen sang theo diem 14 wong do che do sang mo cua den LED

dat dwoe nho chuven dor cac vong vao. hodce ra. cuon dayv ¢o thanh phan wr tinh,

20. Hé thong lap dar chién sang theo diem 14 mong do nguon dien xoay chieu gom cd
uguon dien ba pha.

21 Hé thong lap dat chiéu sang theo diem 20 va bao gom it nhat mot cong tac chuven
21, He thong lap dat chieu sang theo diem 20 va bao gom it nhar mot cong tac chur
che dd hie thong lap dar chieu sang md ma vo hieu hoa pha twonz tng cua nguon dien

ba pha.

22 Hé thong lap dat chueu sang theo diem 14 va bao gom it nhat mot cong tac chuven

che do sdng mo ma chuvén dor mor hode nhien wo khiang vao hodc ra nguon dien xoay

23, Hé thong lap dat chiéu sang theo diém 22 trong dé cac o khang dwoc chon fir lép
chua cac cuon cam va cac tu dién.

21 Hé thong lap dat cluéu sang theo diem 22 rong do cac tro khang chuven dot duoce
mac noi tiep. hodc song song, vo1 tu dién mdc 11 tep.

25 Heé thong lap dar chieu sang theo diem 14 va bao 2o

1t mach lueu chib heé <6 cong

suat,

6. Hé thong lap dat cluéu sang theo diém 14 mong dé mach chinh hru ia mach chinh
hru toan song.

27. Phuong phap chuyen doi hé thong lap dat den HID (High Intensity Discharge -
Phong dien cuong d cao) duoe cap nauon boi nguon dién xoay chiéu dé dwa ra cae su
e doi bac ?(-51'11 cac s f:hu}'én tiép va cac s thay dot dien ap ngzréﬁ cépsﬁé bao gém
bo phan noi den HID. chan lru va banh rdng didu khién két hop. thanh hé thone lap
dat dén LED bao gdém hé phin ndi dén LED dwoc cap nguon boi dong dién mér chién

veé co ban fa khong d64, phwong phap gom 6 buoe:
theny the 1o phan not den HID bang bo phan nér den LED.

thay the chan luu va banh rang dieu kheen két hop bang mach chmh bru c6 dau

VAO Va dau i,

no1 dau ra cua mach chinh luu vén bo phan néi den LED. va
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gheép xen mach dien kluen dien xoav chieu gnva nguon dien xoav chieu va dau

vac mach chink hru de giam cac sy thay do1 ve cuonz 36 cua dong didn xoay chiéu
duge cap vao mach chinh h tir mach dieu khien dién xoav chien nhd d6 giam tuwong

rng cac su thav doi tre ong dong dien mot chieu vé co han Ia khong d61. n nach dien
khien dién X0ay chieu bao gbm 1 dién méc not fiép vo1 cuon dien cam cua thanh phén
rir tinh o6 161 nhiem tr tinh A it nhat mot ph;}‘:n ma ki hoat dong 1t nhat diroe bao hoa
cite 0O bor dign khang fero dwgce tao boi dong dien chav qua mach chinls hru va bo dén
LED.

2% Pluromg phiap theo diem 27

trong 4ot dien mic not rié;’ﬁ var cuon dign cam gom

co dien kh;‘mg cong hreng doi vér dién khang fero va a khién g o161 han dong dién doi
v domg dién mor chido ve co ban la khong déi.

29 Phwong phé 1;) theo diem 27 trong d6 mach loc duoe nor vor dau ra cua bo chinh
luu

(

30. Phurong phap theo diém 29 trong dé mach loe gom ¢6 tu dién mac song song,

21, Plorong phap theo diem 27 wong do thanh phan tv tinh gom ¢o6 cudn cam, bien ap

f 'Mau hodc bién ap cach Iv.

32. Phuwong phép theo diém 27 wong 36 chée do sang mo cva dén LED dar duoe nho
chuyeén do1 cac voug vao, hodc ra, cuon dav ¢é thanh phan wr tinl

~ -
2

33, Pluromg phap theo diem 27 trong d6 nguon dién xoav chieu gom cé nguon dien ba

pha.
34, Phurong phép theo dieny 33 va bao gdm it nhat mot cong tie chuyen che dé sang

md md w6 hiéu héa pha nrong g cia ngudn dién ba pha.

Pal

33 Phucong phép theo didm 27 va bao gom it nhat mot cbug tac chuvén ché dé sang

'

16 ma chuvén doi mér hode nhieu o khang vae hode ta neuon didn xoav chieu,

v, Phrong phiap theo diér 35 mong d6 cac o khang drge chon wr 1dp chta cac endn

com va cac r dien,

T

37. Pluromg phap theo diem 35 ong d6 cée tro khang chuven dot dirge mie ndét tiep.

s song song, varm dign mAac noi T*ep
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38, Phuong phap diem 27 va bao gom mach huéu chinh he so cong suat.

39. Phwemg phap theo diem 27 wong d6 mach chinh lvu [a mach chinh hru toan song.
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