CHUONG 1:
AC QUY VA CAC PHUONG PHAP NAP AC QUY
1.1. GIOI THIEU CHUNG VE AC QUY
1.1.1. Ac quy la gi
Ac qui 1a mdt ngué)n dién duoc trit nang luong dién dudi dang hoa.

Ac qui 1a mot nguén dién mot chiéu cung cép dién cho cac thiét bi dién
trong cong nghiép ciing nhu trong doi séng hang ngay: nhu dong co dién,
bong den dién, la nguén nudi cua cac linh kién dién tir... Ac qui la nguén cung

cap dién cho cac dong co khoi1 dong.

Trong thuc té c6 nhiéu loai dc qui nhung pho bién nhat 13 hai loai dc qui

chi va ac qui axit.
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Hinh 1.1: Ac quy axit Pong Nai.



1.1.2. Ciu tao va dic diém
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Hinh 1.2: So d6 binh ac quy

Cau truc cua mdt ac qui don gian gom c6 phan khoéi ban cuc duong, phan
khoi ban cuc am, cac tam ngan. Phan khoi ban cuc do cac ban cuc cung tén

ghép lai voi nhau.

1. Vau ban cuc
2. Chat tac dung
3. Cét ban cuc

Hinh 1.3: C4u tao ban cuc cla ic quy



Céu tao ciia mot ban cyc trong ac qui gdm c6 phan khung xuong va chat
tac dung trat 1én n6. Khung xwong ctia ban cuc 4m va ban cuc duong c6 cau
tao giéng nhau, chung duogc duc tir chi va chung duoc duc tir chi va ¢ pha
thém 5 + 8 % angtimoan ( Sb ) va tao hinh mat ludi. Phy gia Sb thém vao chi
s& lam tdng do dan dién va cai thién tinh duc. Trong thanh phan chét tac dung
con ¢6 thém khoang 3 % chat nd ( cac mudi huu co ) dé ting do xop, do bén
cua lop chit tac dung. Nho tang do Xép ma cai thién duogc do thAm sau cua
chat dung dich dién phan vao trong long ban cuc, dong thoi dién tich thyc té
tham gia phan tmg hoa hoc cua cac ban cuc ciing dugc ting thém . Phan dau
ctia mdi ban cuc ¢ vau, cac ban cuc duong cua moi ac qui don dugc han véi
nhau tao thanh khoi ban cuc duong, cac ban cuc am dugc han véi1 nhau thanh
khéi ban cuc 4m. S6 lugng cac ban cuc trong mdi ac qui thuong tir 5 dén 8, bé
dﬁy tAm ban cuc duong cua ac qui thuong tor 1,3 dén 1,5 mm , ban cuc 4m
thuong mong hon 0,2 d¢én 0,3 mm . S6 ban cuc am trong ac qui thudng nhiéu
hon s6 ban cuc 4m mot ban nham tan dung triét dé dién tich tham gia phan
g cua cac ban cuc. Tam ngin duogc bd tri gitta cac ban cuc am va duong c6
tac dung ngin cach va tranh va dép gilta cac ban cuc. TAm ngin dugc 1am
bang vat liéu poly-vinyl-clo bé day 0,8 dén 1,2 mm va c6 dang luon séng ,

trén bé mit tAm ngan co céc 18 cho phéo dung dich dién phan thong qua.
*V6 binh.

Vo binh ac quy hién nay duogc ché tao béng cac loai nhua €bonit hoac
axphantopéc hodc cao su nhya ctiing . So v6i nhya axphantopéc thi €bonit co
d6 bén hon va kha ning chiu axit t6t hon nhiéu . Pé ting d6 bén viing va kha
nang chiu axit cho binh nhua axphantopéc , khi ché tao nguoi ta ép vao bén
trong binh mot 16p 16t chiu axit day 0,6 mm bang pdluclovinlim . Nho 16p nay

ma tudi tho ctia vo binh tang 1én 2-3 1an .



Dic diém cua vo binh 1a phia trong chia thanh cac vach ngin riéng biét
bang nhimg vach ngin kin va chic . ¢ ddy ctia mdi ngan c6 4 séng d& khoi
ban cyc tao thanh khoang trong gitra day binh va mit duoi ctua khdi ban cuc .
Nho vay ma tranh duoc hién tuong chap mach gitra cac ban cuc do chat két
tha roi xubng day binh gy nén . & mot sd binh dc quy c¢& 16n ngudi ta ¢ thé

lap thém céac quai sat vao vo binh dé khi di chuyén duogc dé dang hon .
*Ban cuc, phan khoi ban cwc va khoi ban cuc

Ban cuc gom cbt hinh mit cdo , trén d6 trat ddy chat tac dung . Cot duc
bang hop kim chi -Stibi ( Sh) (87-95% +5-13% Sb). Stibi trong hop kim c6
tac dung tang do ctng viing va giam han gi cho cot . Hop kim nay so véi chi
Pb nguyén chat c6 hé sé nd dai nho , nhiét 46 nong chay thap hon va dic tinh

dtc tot hon .

Cot dé gitra cac chit tac dung va phan phdi dong dién bang khip bé mait
ban cuc . Piéu ndy c6 ¥ nghia dic biét quan trong ddi véi cac ban cuc duong
vi dién tré cua cac chat tac dung ( oxit chi PbO, ) 1on gap 10.000 lan dién tro
ctia chi nguyén chat . Do d6 cang ting chiéu day cua cot thi dién tré trong ac

quy s€ cang nho .

C6t ¢6 khung bao quanh , c¢6 vAu dé han ndi cac ban cuc thanh phan
phan khdi ban cuc va c6 hai chan dé ty 1én cac séng d& ¢ day binh dc quy .
Chén cua cac ban cuc duong va am phai dugc phan bd sao cho phan khéi ban
cuc duong ty 1én mot doi song dd so le con phan khéi phan cuc am ty 1én doi
séng do so le kia . Sy phan bd nhu vay tranh dugc hién tuong chap mach qua

phan séng 45 .

Vi dién cot ciia ban cyc 4m khong phai 1a yéu té quyét dinh va lai chiing

cling it bi han gi nén nguoi ta thuong lam mdong hon ban cyc duong . DPac biét



1a hai tdam bén cua phan khoi ban cuc am lai cang mong vi chung chi lam viéc

c6 mot phia giap vdi ban cuc duong .

Chét tac dung duoc ché tao tir bot chi , dung dich axit sunfuric va
khoang 3% chat nd nhu mudi cta cac axit hitu co va nhimg chat hiru co tong
hop v.v.. ddi voi ban cuc am |, con ddi voi ban cuc duong thi chit tac dung
duoc ché tao tir cac 6xit chi PbzO, , PbO va dung dich axit sunfiic . Chét nd
trong ban cuc 4m c6 tac dung ting d6 xdp , giam kha ning co va hién tuong

chong hoa ctra do ban cuc .

Cac ban can c6 do xop va do bén cao thi dién dung ctia ac quy maoi 16n

va tuoi tho moi dam bao .

Cac ban sau khi d3 trat ddy chat tac dung duoc ép lai sy khé va thuc
hién qua trinh tao cuc , tirc 1a ching dugc ngdm vao dung dich axit sunfuric
lodng va nap vao dong dién nho. Sau qua trinh nhu vdy chét tac dung & cac
ban cuc duong hoan toan trd thanh PbO, ( mau gach sdm ) . Con & cic ban
cuc am thanh Pb ( chi xép mau ghi da ) . Sau d6 cac ban cuc dugc dem rura ,
sdy kho va lap rap . Nhimg ban cuc cung loai ( cing duong hodc cung am )
dugc han vao vau cuc theo diu theo sd luong quy dinh va tao thanh khéi ban
cuc , khoang céach giita cac khdi ban cuc trong phan phdi phai da dé chira mot

ban cuc khac loai va cac tam cach dién — tam ngan .

Cac khdi ban cuc va tim ngan dugc la'ip lai thanh khéi ban cuc sao cho
cac ban cuc 4m va duong xen k& nhau va cach dién c6i nhau bang cac tam
ngin c6 doi x6p cao . Trong mdi khdi ban cuc sb ban cuc 4m , bao gio ciing
nhiéu hon s ban cuc duong mdt ban vo1 muc dich dé su dung céac ban cyc
duong triét dé hon va giam bét cong vénh cho cac ban cuc duong ¢ hai bén

khi dong dién phong hodc nap 16n .



*Tam ngan.

Tam ngin c6 tac dung chdng chap mach giita cac ban cuc duong va am
ddng thoi dé d& chat tac dung & cac ban cuc bot bi bong roi ra khi st dung dc

quy .

Céc tAm ngan phai 13 chat cach dién , c6 d6 x6p thich hop dé khong ngin
can dung dich dién phan thim dén cac ban cyc . Chung phai bén viing c6 do

déo , chiu axit va khong chtra cac tap chat co hai , nhat 1a sat .

Céc tam ngan hién nay thudng duge ché tao bang mipo( ébénit xdp min),
miplat( péliclounnhin x6p min ) , platchipo ( péclovinhin x6p min ) ,

porovinhin , péndphat hodc bong thuy tinh ghép véi miplat hodc gd v.v...

CAu tao tAm ngin c6 dang hinh chit nhat . Cac tAm ngin bang mipo ,
miplat , péndplat thuong day 1,5 + 2,4 mm va c6 mot mit phang hudng vé
phia ban cuc Am con mét mit ¢6 hinh séng hoic c6 gd hudng vé phia ban cuc
duong , tao diéu kién cho dung dich dién phan d& luan chuyén hon dén cac

ban cyc duong va dung dich luu thong tét hon .

Pé dam bao cach dién tdt nhat , cac tAm ngan duoc lam rong hon so véi
cac ban cuc dic biét 1a chiéu cao . Poi voi cac tAm ngin két hop thi 16p bong
thuy tinh thudong day 0,4 +0,8 mm ghép véi tam ngin miplat tao thanh tim
ngan hai 16p hay thuong goi 1a tAm ngan kép . Loai nay tang dugc tudi tho cua
dc quy nhung dic tinh str dung lai kém di khoang 10% Trong mdt vai truong

hop ngudi ta con sir dung tam ngin kép bang gb va ludi nhuya.
*Nap, nut va cau noi.

Nép lam bang nhya ébonit (d6i v6i binh lam bang ébonit ) va bang

bakélit ( dbi v6i binh bang nhua axphantdpéc ) .



Nép c6 hai loai

e Timng ndp riéng cho mdi ngan ( nip ngin )
e Nip chung cho ca binh ( nip binh ) . Loai nay két cAu phuc tap nhung
do kin tot .

K&t cau cua loai ndp ngan thong dung nhat hién nay . Céc 16 bén dé luon
cac vau cuc cua khoi ban cuc ra . Lo ¢6 ren 2 6 gitra dugc goi 1a 16 do , dé
dung dich dién phan vao cac ngan va dé kiém tra mirc dung dich dién phéan ,

nhiét d6 va nong d6 dung dich trong dc quy .

bé dam bao kin tot , khi ché tao nguoi ta ép cac 16 bén cua ndp nhiing
ong chi. Khi han noi cac ac quy don véi nhau dau vau cuc sé chay ra va gan
lién v61 Ong chi nay va cau noi thanh mot khoi bao dam hoan toan kin ¢ cho

lap rap .

L3 d6 dugc day kin bang nut co ren dé giit cho dung dich dién phan
trong binh khoi bi ban va bi sanh ra ngoai, ¢ nit ¢6 16 nho dé thong khi tir
trong binh ra ngoai troi lac nap dc quy . Ndp mot sb loai dc quy co 16 thong
khi riéng , nam sat 16 d6 . Két cau nhu vay rat thuan tién cho viéc diéu chinh
muc dung dich trong binh dc quy . Trong truong hop nay 6 nat khong co 16

khi nira.
*Dung dich dién phan

Dung dich dién phan trong binh dc quy 1a dung dich axit sunfuric (
H,S0, ) dugc pha ché tir axit nguyén chat véi nudce cat theo nong do quy dinh
tuy thudc vao diéu kién khi hadu mua va vat liéu lam tAm ngan . Néng do cua
dc quy c6 thé tir 1,21g/cm® dén 1,31g/cm®. Can nhé rang : ndng dd qua cao s&
chong hong tdm ngin , chong hong ban cuc , dé bi sunfat hod trong cac ban

cuc nén tudi tho va dién dung ctua ac quy cling gidm dan di rat nhanh . Nong
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d6 qué thap thi dién dung dinh muc va thé hiéu cua dc quy giam va & nhiing

nudce x1r lanh vao mua dong dung dich dé bi déng bing .

Nong d6 cua dung dich dién phan ludn thay d6i theo mirc phong va mirc
nap cia ic quy . Ngoai ra con phu thudc vao nhiét 6 ctia dung dich . Nguoi
ta thuong 14y nhiét do +15°C 1am mdc dé tiéu chuan hoa nong do cua dung
dich dién phan .Dé xac dinh ndng do ngudi ta dung ty trong ké . Mi mot do
chénh 1éch so véi mdc +15°C déu cho sai s6 0,0007g/cm® . Do d6 khi thay
nhiét d6 cua dung dich cao hon +15°C thi phai cong thém sai sd vao két qua
doc duogc theo ty trong ké con néu théy nhiét do dung dich thép hon +15°C
thi phai trur di .

*Nhitng cht y khi pha ché dung dich dién phan cho 4c quy axit :

e Khong duogc dung axit ¢6 thanh phan tap chat cao nhu loai axit k¥
thuat thong thuong va nudc khong phai 13 nudc cit vi dung nhu
vay s& 1am ting cuong do qua trinh tu phong dién cia ac quy .

e Cic dung cu pha ché phai lam bang thuy tinh , s hodc chat déo
chiu axit . Chung phai sach khong chta cac mudi khoang , ddu m&

va cac tap chat v.v..

e Pé dam bao an toan trong khi pha ché tuyét déi khéng dugc dé
nudc vao axit dic ma phai do tir tir axit vao nudc va dung que

thuy tinh khuay déu.
1.1.3. Qua trinh bién d6i niing lrong trong ic quy

Ac quy 1a nguon ning luong co tinh chat thuan nghich : né tich trir ning
luong dudi dang hoa nang va giai phong nang luong dudi dang dién nang.
Qua trinh dc quy cép dién cho mach ngoai duoc goi 1a qua trinh phong dién,

qua trinh ac quy du trtr nang luong dugc goi 1a qué trinh nap dién.
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- Khi nap nho ngudn di¢n nap ma & mach ngoai cac dién tir “e” chuyén dong

tur cac ban cyc am dén cac ban cuc duong .

- Khi phong dién dudi tac dong cua sire dién dong riéng cta dc quy cac dién
tir s& chuyén dong theo hudng nguoc lai ( tir dwong dén am va tao thanh dong

dién phong Ip .

- Khi dc quy da nap no , chat tac dung & cac ban cuc duong 1a PbO, con & cac
ban cuc am 1a chi x6p Pb, khi phong dién cac chat tac dung o hai ban cuc déu

tré thanh sunfat chi PbSO, c6 dang tinh thé nho .

Céc qua trinh hoa hoc xay ra trong ac quy co6 thé viét mdt cach van tat

nhu sau.

Trén ban cuc duong :

phong
Pb02+ 3H" + HSO, +2e - PbSO4 + 2H,0
4—
nap
Trén ban cuc am :
phong

Pb+ HSO, — PbSO, + 2¢ + 2H
4—
nap

O dang tong quat, c6 thé biéu dién dic trung cac qua trinh trén bang

cach 1ap bang :

12



Trang thai Ban cuc Dung Ban cuc am

clia ac quy duong dich di€n phan
ba duoc nap PbO, 2H,S0, Pb
no N : : :
(oxit chi) (axit sufuric) (Chi XOp

nguyén chit )

PbSO4 | 2H,SO,

PhSO4
(Sunphat ( Nuoc )
Pa  phong | chi tinh thé (Sunfat chi
hét dién nho) tinh thé nho )

Nhu vay khi phong dién axit sunfuric bi hap thy dé tao thanh sunfat con
nudc bi phan hoa ra , do do néng do cua dung dich giam di . Khi nap dién thi
nguoc lai , nho hap thu nudc va tai sinh ra axit sufuric nén nong do cua dung
dich ting 1én . Sy thay d6i ndng do ctia dung dich dién phan khi phong va nap
1a mot trong nhitng dau hiéu dé xac dinh muac phong dién cua ac quy trong sir

dung .
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*Qua trinh bién ddi ning lweng trong ic quy axit

Ki hiéu hoa hoc biéu dién ic qui axit c6 dung dich dién phan la axit
H2S04 ndng d6 d = 1,1 + 1,3 % ban cuc 4m 1a Pb va ban cuc duong 13 PbO2

co dang
(-)Pb | H,S0, d=11+13| PbO, (+)
Phuong trinh hoa hoc biéu dién qua trinh phong nap cua ic qui axit :
Phéng
PbO, + 2H,SO, + Pb <> 2PbSO, + 2H,0
Nap
Thé dién dong e = 2,1 V.
*Qua trinh bién ddi ning lweng trong ic quy kiém.
Ki hiéu hoa hoc biéu dién 4c qui kiém c¢6 dung dich dién phan 13 KOH
néng do d =20 % ban cuc am la Fe va ban cuc duong la
Ni(OH); c6 dang :
(-)Fe | KOH d=20% | Ni(OH); (+)
Phuong trinh hoa hoc biéu dién qua trinh phong nap cua ic qui kiém :
phong
Fe + 2NI(OH); <—> Fe(OH); + 2Ni(OH),
nap
Thé dién dong e =1,4 V.

Nhan xét : Tir nhimg didu di trinh biy & trén ta nhan thay trong qua trinh
phong nap nong do dung dich dién phan 13 thay dbi. Khi dc qui phong dién

ndéng do dung dich dién phan giam dan. Khi dc qui nap dién ndong d6 dung
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dich dién phan tang dan. Do d6 ta ¢6 thé cin ct vao néng do dung dich dién

phan dé danh gia trang thai tich dién cua ic qui.
1.1.4. Cac thong s co ban ciia ac quy.
Strc dién dong cua Ac qui chi va dc qui axit phy thude vao ndng do dung
dich dién phan. Nguoi ta thuong sir dung cong thirc kinh nghiém
Eo =085+p (V)
trong 46:  Eo - sttc dién dong tinh ctia dc qui (V)
p - nong d6 dung dich dién phan ¢ 15 °C (glem®)
Trong qua trinh phong dién sire dién dong ctia ac qui duoc tinh theo cong thirc
Ep = Up +Ip.ry
trong do : Ep - stc dién dong cua dc qui khi phong dién (V)
Ip - dong dién phong (A)
Up - dién 4p do trén cac cuc cta dc qui khi phong dién (V)
r, - dién trd trong cua ac qui khi phong dién ( Q)
Trong qua trinh nap sttc dién dong En ciia ac qui duoc tinh theo cong thic
En = Un -In.r,
trong do : En - strc dién dong cua dc qui khi nap dién (V)
In - dong diénnap (A)
Un - dién ap do trén cac cuc cua ac qui khi nap dién (V)
I, - dién trd trong cua dc qui khi nap dién ( Q)

Dung lugng phéng ciia ac qui 1a dai luong danh gia kha niang cung cap

nang lugng cua dc qui cho phu tai, va duoc tinh theo cong thirc :

Cp=Ip.tp
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trong do :
Cp - dung dich thu dugc trong qué trinh phong ( Ah)
Ip - dong dién phong 6n dinh trong thoi gian phong dién tp (A )
tp - thot gian phong dién (h).

Dung lugng nap cta ac qui 1a dai luong danh gia kha ning tich trit ning

lwong cua dc qui va dugc tinh theo cong thc :
Cn=In.tn
trong do :
Cn - dung dich thu duoc trong qua trinh nap ( Ah)
In - dong dién nap 6n dinh trong thoi gian nap tn (A )

tn - thot gian nap dién (h).
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1.1.5. Qua trinh phéng va nap cia ic quy.

“Pic tinh phéng cia dc quy.

Piém cudi clia qua trinh phdng

v
(AW S| W
2,12V Eaa N 1,96V
R G C e A(1,70V)
A A \ '
BT T TLS AE K
1,27 S N
0] 10 11,0 1 \
p R
T T % S -. '
//r Ip=5,4 | | . .
- T o0 2 4 6 8 I

t(h)

Hinh 1.4: Bic tinh phéng cua ac quy

Khi phong bang mot dong dién Ip khong d6i thi nong do dung dich giam
theo dudng thing vi s lugng chat taic dung tham gia phan Gng va axit
sunfuric dugc thay thé bang nudc trong mdi gidy déu bang nhau . Nong do
ban dau gia s béng 1,27 g/cm3 , con néng do cudi cung phu thudc vao )
luong axit sunfuric tiéu ton trong thoi gian phéng va trir lwong dung dich

trong binh tirc 1a phu thudc vao két cau cua binh ac quy .

Puong ddc tinh cua stc dién dong tinh Eo tinh theo Eo = 0,85 + S ciing
c¢6 dang nhu S nhung néu tinh gia tri thyc té cta sirc dién dong Eqq = Hp +Ip

Rqq thi strc dién dong Eqq s& nhoé hon stc dién dong Eo mot luong bang AE
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Raq - Dién tro trong cla dc quy

Ip — Cudong d6 dong dién phong

Up — Thé dién cta dc quy trong qua trinh phong

AE — Murc chénh léch strc dién dong trong qua trinh phong hodc nap

S& di co su chénh Iéch gitta Eqq va Eo 1a vi trong qua trinh phong dién
néng dd dung dich chua trong chét tac dung cua ban cuc bi giam di do tbc do
khuéch tan dung dich dén céc ban cuc cham , 1am cho néng do dung dich thuc
té o trong long ban cyc ludn thap hon néng d6 dung dich chung trong ting
ngin . Néu mach ngoai cua dc quy hd ( khéng phong dién ) thi do khuéch tan
ma nong d6 dung dich trong chit tac dung va néng d6 dung dich chung & mdi
ngin s& can bang nhau va thé hiéu cia ac quy ciing s& bang strc dién dong tinh
Eo . Strc dién dong thuc té Eqq va Up trong qua trinh phong dién thay doi
theo quy luat phuec tap .

Ta c6 thé phan tich k§ hon qua trinh phong dién theo dic tinh trén nhu
sau : sau khi dong mach phu tai R cho ac quy phong dién do phan ung hoa
hoc ma néng do chung b1 giam di , x4y ra su chénh léch vé néng dd tao diéu
kién cho viéc khuéch tan 16p dung dich méi vao ban cuc , Néng do trong cac
ban cyc ngay cang giam di , thi sy chénh 1éch ndng do va sb luong dung dich
khuéch tan vao trong cac ban cuc ngdy cang ting . Qua trinh nay tiép tuc cho
dén khi co su can bang sb luong axit tiéu tén trong phan tng phong dién . AE

1a hau qua cua qua trinh do .

Qua trinh phong dién chi thyc hi¢n dén diém A vi sau diém nay thé hiéu
clia ¢ quy s& giam di rat nhanh .Thé hiéu cua dc quy ung véi diém nay dugc
goi 14 thé hiéu phong cudi cing . Khi thé hiéu dc quy giam dén thé hiéu phong

cudi cung thi nguoi ta thi nguoi ta coi 1a dc quy di bi phong hét dién .
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*Pac tinh nap cua ac quy.

Qua trinh nap cua ac qui la d6 thi bi€u dién quan hé phu thudc cta cac

suc di¢n dong,dién ap va néng dod dung dich dién phan theo thoi gian nap.
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Hinh 1.5: D6 thi qua trinh nap

M&i binh 4c qui gdm nhiéu ngin ac qui don ghép thanh ,c6 ddy du dic
tinh tugng trung cho ca binh &c qui.Do dé khi nghién ctru qua trinh nap cua ac

qui ta chi can xét trén mdt ngan ac qui don

Mot ngin ac qui don gom c6 hai ban cuc ,sau khi d6 dung dich trén hai
ban cuc ac qui don xuét hién mot stre dién dong E =1,95V.Néu luc nay ndi hai
ban cyuc véi mot phu tai thi ta thay stc dién dong giam vé khong ,dong dién
I=0, chinh t6 4c qui chua du kha nang lam ngudn cung cip cho tai va can phai
c6 dong mot chiéu tir bén ngoai cip cho ac qui.Qua trinh dung dong mot

chi€u tir bén ngoai cap cho ac qui goi la qué trinh nap dién cho ac qui
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Néu trong sudt qua trinh nap dong dién khong doi [,=5-10%C44(C4q dung
luong ctia ac qui)thi qua trinh nap 13 t6i vu Nap voi dong dién trén suat dién

dong trén hai ban cuc tang tu tur 1,95V-2,65V
Ta c6 biéu thirc quan hé giita U, va E:

U

wag = Eag — L. R

ag  In-flag

Giéng nhu dong co dién mot chiéu ,suat dién dong tang dan thi dong nap
s& giam dan .Néu E=U thi I=a,ltuc ndy chua chic ac qui dd no do d6 mudn tiép
tuc nap cho 4c qui thi ta phai ting suét dién dong dé duy tri dong nap tranh
tinh trang tang U vi néu dat U qua cao thi dong I s& cao.Dong qua cao s& lam

hong ban cuc ,con dong qué nhé s€ khong dam bao .

Trong qua trinh nap suat dién dong cua mdt ngan don tang dan tir 1,95V-
2,65V day la qua trinh nap hiéu dung.Khi E=2,4 V dung dich trong binh boc
nhiéu bot khi ra mél truong xung quanh .Hién tugng nay goi la hién tuong
$61.Cubi qua trinh nap hiéu dung E=2,65V, ac qui da gﬁn no .Qua trinh E tang
tir 1,95V-2,4V rat chdm hang chuc gid.Con tir 2,4V-2,65V rat nhanh

Néu két thuc qua trinh nap hiéu dung dem cung cap cho tai thi ac qui
dung khong duoc 1au.Chinh to 4c qui thue su no han.Do vay khi két thuc qua
trinh nap hiéu dung ta tiép tuc cho ac qui nap thém tir 2-3 gio véi dong nap
bang 2,5-5 dung luong thi trong giai doan ndy suat dién dong c qui ting
khong diang ké tir 2,65V-2,7V .Giai doan nay goi 12 giai doan nap no.Lac nay
néu ngat ngudn nap thi dién ap trén mot ngin don dc qui bang 2,11V day

chinh 1a dién ap danh dinh trén mot ngan cua ic qui

Két thiic qué trinh nay ta c6 thé mang dc qui cung cap cho phu ti.
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*Nhan xét:

Néu trong qua trinh nap dc qui ngudi van hanh dung tay dé diéu chinh thi
s€¢ khong dam bao duogc su thay ddi cua suat dién dong dé c6 duoc dong nap
t6i vu.Do d6 van dé dit ra ddi v6i nguoi thiét ké 1a 1am sao thiét ké duoc mot
bd ngudn nap ic qui ty dong thay do6i suat dién dong phu hop voi Up,l,. Tu
dong tang dan cac cap dién ap nap dé dong nap dat toi uu bao cho qua trinh

nap ac qui 1a toi uu.
1.2. CAC PHUONG PHAP NAP AC QUY

Ttr viée nghién ctru qua trinh nap dién cho ac qui ta thdy c6 2 phuong

phap chinh dé nap dién cho ic qui

+  Phuong phap dong dién khong doi

+  Phuong phap dién ap khong doi

1.2.1. Phwong phap nap véi dong dién khong ddi.

Theo cach nap nay dong dién nap thudng duoc giit & mot tri s6 khong
d6i trong sudt thoi gian nap ( nap mot nic ) . Trong trudng hop nap voi cho
phép nap hai néc tic 1a dugc thay doi cuong do dong dién mot 1an

.. —

E . . o A A
Vi dong dién nap [,, = %q ma E,q trong khi nap tdng dan nén,
aq

nén muodn gir cho In = const , trong qua trinh nap phai tang dan thé hi¢u nap
U, . B¢ thuc hién dugc viéc nay nguon dién nap phai c6 nhi€u nac dién thé ,

néu khong phai mac thém mot bién trd ndi tiép véi ac quy
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Hinh 1.5: Phuong phap nap ac quy v6i dong dién khong do6i

Néu tién hanh nap 2 néc thi nic thtr nhat két thic khi thé hiéu ctia mdi 4c
quy don dit 2,4V ( bit dau sti bot khi trong dc quy ) sau d6 chuyén sang néc
thir hai voi cuong do dong dién nap giam di va két qua trinh nap & cudi nac
nay .Theo phuong phap nay , tat ca dc quy ( khong 1& thudc vao thé hiéu dinh
mtrc ) dugc méc ndi tiép voi nhau va chi cin dam bao diéu kién : tong s cac
ac quy don trong mach nap khong vuot qua gia tri Ung/2,7 ( Ung la thé hiéu
cua nguén nap hodc thiét bi nap dién ) . Mot diéu kién nira cling nén dam bao
la tat ca cac dc quy phai c6 dién dung nhu nhau néu khong s& phai chon
cuong do dong dién nap theo ac quy c6 dién dung nho nhét vi vay ac quy ¢o

dién dung 16n s& phai nap rat 1au

Vi thé hi¢u cua moi ac quy don lac bat dau nap chi bang 2,0 V nén mudn

khir dién ap du bién tro phai c6 dién tro

Nap bing dong dién khong ddi 13 phuwong phép nap chi yéu va tong quat
nhat, trong d6 nap mot nic 13 co ban , con nap hai nac chi ap dung khi can rat
ngan thoi gian nap . Phuong phép nay cho tuy y chon cudong do dong dién nap
cho thich hop voi timg loai dc quy . Tét ca cac dc quy méi trude khi dem vao

sir dung n6i chung déu phai trai qua cach nap nay .

Nhuoc diém cua phuong phap nay 13 thoi gian kéo dai va phai thuong

xuyén theo ddi , diéu chinh cuong d6 dong dién nap
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1.2.2. Phwong phap nap véi dién ap khong doi.

Trong cach nap nay tat ca cac ac quy duoc mic song song vdi ngudn
dién nap ( may phat dién , may nap riéng ) va dam bao thé hiéu ctia ngudn
bang 2,3 + 2,5 V trén cac ac quy don .

Pé c6 thé nap mot luc cac dc quy 6V va 12 V ngudi ta 1ap mang 3 day 2
X7,0Vhoac2x75V.

Thé hiéu cua nguén nap phai duoc gilr 6n dinh v&i do chinh xac dén 3%
duogc theo ddi bang cac von ké

Uﬂ T an
L,=——"—7
Raq

lac dau sé rat 16n sau d6 khi Eaq tang dan thi In giam di kha nhanh .

+)Uu: C6 thoi gian nap ngan , it ton cong => nap bo sung .
+)Nhuoc : Khong nap no dugc , ¢6 hai cho tudi tho cua ac quy
*Nhan Xét

Vi dc quy 1a tai c6 tinh chit dung khang kém theo strc phan dién dong
cho nén khi dc qui d6i ma ta nap theo phuong phap dién ap thi dong dién
trong 4ac qui s& tu dong dang nén khéng kiém soat duoc s& 1am soi dc qui din
dén hong hoc nhanh chong. Vi vdy trong ving nap chinh ta phai tim cach on

dinh dong nap cho ac quy.

Khi dung luong cta ic qui dang 1én dén 80% lic dé néu ta cir tiép tuc
giit 6n dinh dong nap thi ac quy s& soi va 1am can nudc. Do d6 dén giai doan
nay ta lai phai chuyén ché do nap ac qui sang ché do 6n ap. Ché do 6n ap
dugc gitlr cho dén khi dc qui da thyc su no. Khi dién ap trén cac ban cuc cua
ac quy bang véi dién 4p nap thi lic d6 dong nap s& ty dong giam vé khong,

két thuc qua trinh nap
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Bo nap ic quy truyén thdng, ma tich dién ning tir mot ngudon AC, yéu
cau mot bo chinh luu dbi dién AC/DC thyristor c6 mdt dién trd nodi tiép tuong
duong dé diéu khién dong dién nap vao hé thdng dc quy. Mach nap nay
thudng c6 mot dong dién nap gon soéng cao. Do d6, viée nghién ctru phat trién
cac bd nap ac quy dé sao cho cac mach nap lam giam d6 gon song va kéo dai
tudi tho ctia dc quy da tré nén quan trong hon trong qua trinh thiét ké cac hé

théng tich trit ac quy.

Vi thé, d6 an nay di nghién ctru dé thém vao mach nap ac quy mot bo
chinh luu cau dé giam do gon séng .Bo chinh luu nay trong thuc té d loai bo
dong dién gon song tan s6 cao va tan sb thap trong ac quy, do vay lam ting tbi
da tudi tho cua dc quy ma khong phai gdy can tré dong dién trong bd
nap.Ngoai ra mach bd nap ic quy co it bd phan va ton hao chuyén d6i ning

luong thap, dic tinh nay 1am tang hiéu suat chung cua hé thong.
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CHUONG 2:
CAC BO BIEN POI XOAY CHIEU - MQT CHIEU (AC - DC)
*Khai niém chung

Bo ngét mach dong mot chiéu thuc chét 1a bo chinh luu dong mdt chiéu,né co
nhiém vu chi yéu 1a dé thay doi dién ap dong xoay chiéu thanh mot chiéu dé
cung cép cho mach dién tir mot chiéu hodc cac ung dung dung dién mdt chiéu
khac

Mot mach chinh luu dong mét chiéu 1a mét mach dién véi cac diode hodc cac
thyristor dugc lép thanh bo hoac riéng 1€ tung cai. Mach chinh luu c6 thé
duoc st dung trong cac bd ngudn cung cip dong dién mot chiéu, hoic trong

cac mach tach song tin hi€u vo6 tuyén dién trong céc thiét bi vo tuyén.

*Ung dung:

Cung cap ngudn cho cac tdi mot chiéu:ddng co dién mot chiéu, bd nap ac
quy, ma dién phan, may han mot chiéu,nam cham dién, truyén tai dién mot

chiéu cao ap...

Ung dung co ban nhat ctia mach chinh luu 1a cung cip dién mot chiéu tir
nguén xoay chiéu. Thuc ra hau hét cac mach dién tir st dung nguén dién mot
chiéu, nhung nguoén cung cép lai 1a dong dién xoay chiéu. Vi thé cac mach
chinh Iuu dugc str dung bén trong mach cip ngudn ctia hau hét cac thiét bi
dién tu.

Céc mach chinh luu ciing dugc trng dung trong mach tach song céc tin hi¢u

vO tuyén diéu bién bién dod.
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Cac mach chi nh luu ciing duoc strdung dé cap dién cé cuc tinh cho may han

dién. Cac mach nhw thé nay déi khi thay thé cac dibt trong cau chi nh luu

bang cac Thyristor. Cdc mach nay s& c6 dién 4p ra phu thudc vao géc mé

Thyristor.
2.1.CAC BOCHI NH LUJ KHONG PIEU KHIEN
2.1.1.Chi nh luu nta chu ky mét pha

a.Khi tai thuan tro

. | |
U, u,|tf
& |

u,t
7777777 UZ‘ t A
7\7 37\7 )
,,,,,,, Y,
i 5 : i
T 27 3z A at
V4 27 3z iy4

Hinh 2.1 : S0'dd chi nh luu diode mot pha nla chu ky, khi tai thuan tré

+Khi tai 1a thuan tré:

Trong khoang 0 <0 < & dién 4p ngudn duong ,di6t duge phan cuc thuin nén

dan dién (néu xem nhu di6t Iy tudong)

Tacd uy,=U,sind
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.Uy Up .
[p=— =—"sin 0
R R

I, c6 dang song cung vdi u, nhu hinh vé

u
Dién ap trung binh cua chinh luu: U,,, = ?m

. \ Y Ugy _ U
Tri trung binh cua tai: Loy = —=2- = —

| R R

: A 9 \ 7 A A J4 Um"\'.lE
Tr1 hi€u dung cua dong thir cap bién ap: I = DTe

O so do chinh luu nira chu ky,song dién ap ra s& bi gian doan trong mot nira
chu ki khi dién ap anot ctia ban din 4m do vay, chat lugng dién ap x4u.Panh
gia chung vé loai chinh luu nay c6 thé thiy day 1a loai mach chinh luu co
ban,so d6 mach don gién,chét luong dién 4p va dong dién ko tdt.Do d6 no ko

duogc timg dung trong thuc té.
b.Khi tai R+L

D1

I R1
|-_1|_T1 f_E 2
u(t) %i * Do
S
\

_8 L1
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Hinh 2.2 : Chi nh luu diode m&t pha nta chu ky véi tai R+L

A . N 1 6 .
bién ap trung binh trén tai: Ud=; fﬂ 2 U,,sinBd6

A . A 2 U
Dong dién trung binh trén tai: [5= R—d

d
c¢.Tai R+E
AX T *‘ IOTLE Uni— /uzﬂtt /\
L [ SRR

g

Hinh 2.3: Chinh luu diode mot pha ntra chu ky véi tai R+E
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Tri trung binh cua dién ap chinh luu:

1 2 u E
L%;;LﬁU@erﬁkm&—ﬂg+;@m+ar+%)

Tri trung binh clia dong chay qua diode va qua tai:

1 8, U, sinf—E U
Liv = — | *-2——d0 = —(cosf, — cosB, — EwT
AV on e, r 4=l 1 2 )

Tri hiéu dung cla dong chay qua diode va tai:

1 2(U sin@—EY
Lo = m:m ]dﬂ

2;:'51 R

1
~J22R

2
Bm(ez —91:—%(in 26, -sin 291j—2um¢0891—00892} E* €, —6@

bién 4p nguoc cuc dai: Unmax™

—(Up, + E)
2.1.2.Chinh lru toan chu ky( dung may bién ap c6 diém giira)
a.Chinh luu hinh tia

* Khi tai R
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JANS N FAVAN
% &
Og|lr e
. D2 v
N 0
A
-e 5

Hinh 2.4 : S0'dd chi nh Iuu diode mot pha hai nla chu ky, tdi thuan trd

Tri trung binh dién ap ngo ra:

_1 T _ W2
UAV‘; flj udt = ? Um

Dong dién trung binh trén tai:

U 242
Ugy = = = Um
R TR

Gia tri dién ap nguoc cuc dai dat 1én diode:

Uﬁmax = _ZUm = _ZﬁUE

*Tai R+E
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Hinh 2.5 : So'dd chi nh luu diode mot pha hai nla chu kY, tai R+E

Tri trung binh cua dién ap chinh luu:

1 p2m _ Um _ 20U

am T
Tri trung binh cua dong tai:

Uy  2U,

R 7(R)

‘TAV -

Tri trung binh qua mdi diode:

Dién ap nguoc dat trén diode:

U."Jmax = _ZUm = _zﬁUE
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*Tai R+L

D ‘
[ W
i, Ul uz/l(t) u?(t)
L
U,
R 0 7 2 3 4 at
D, [P
\ .
Uy | Yo ;
D, /ng/Dl\/Dz\
0 T 27 3z A wt
Ungmax T 27 37z 47
at
D, D, D, D,
20, |

Hinh 2.6 : So'dd chi nh luu diode mot pha hai nla chu kY, tai R+L

1 (" 22
Uger = 25[ V2 U,sinwt. dt = ——U2=090,
0

u
I‘d= —d
Rg

Iy I
Ipty = 2 Ipspy = %

UND‘ — —ZN/EUQ
Sipa +S
Spy = =24 ; 254 ~ 1.48U,1,
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b.Chinh lwu ciu ;

Uf % u/t D R ”\7 37z\7
g | B

Hinh 2.7: Chinh luu ciu diode mot pha hai nira chu ky, khi tai R
*Tai R
Tri trung binh cua dién ap chinh luu:

U —IJ‘HU 'HdH—ZUm
AV_HD m S -

Tri trung binh cua dong dién tai

Uy 2U,

I... = -m
4 R nR
Tri trung binh cua dong qua diode D1,D3.(D2,D4)

Ly U,
lrm:lrnz :‘rna :lrm:%:ﬁ
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Tri hi€u dung

1 T
Uries =\/—f (U,,sinf)?d@
T Jy

bién &p nguoc cuc dai:
UNmax = _Um = _ﬁ U2

*Tai R+tE

Hinh 2.8: Chinh luu cau mot pha hai nira chu ki, tai R+E

Tri trung binh cua dién ap chinh luu:

1 m—8,
Uy == f U, sinfdf + =
2

T T

1

2E6
=
T

2 %
|

Un
Edf =
T

(casﬂ —cos(m—6,)

#,duoc xac dinh theo hoanh d6: U, sinf, =E => 8,

Tri trung binh cua dong tai:
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I_lJ’“‘SiUmsinH—Edg_Um( 5 (- 6,))
v = . R = p cost; —cos(m 1

E
_ﬁ@f— 26,)

Tri trung binh qua dong diode:

o 1 J'“-ﬂi Umsinﬂ—EdH Ly
A2, R 2

Dién ap nguoc cuc dai:

2.1.3.Chinh luu tia 3 pha

a.Tai R+E

R LLL LA
) Ud,

M— |

R EI+
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*Trwong hop 0<E <U,,/2

-z
Um

U2e

E
O

e:»!:i\lk/

/

U

L P ]
TUn

N
\
\
\

Hinh 2.9: Chinh luu diode tia ba pha, khi0 <E <U,,. /2

.« A , \ A 5. E*JIE Uz
Dién ap trung binh trén tai Ud: Ug = Ty
T
Ug—E
R

Dong trung binh quataild: Iz =
~ I
Dong trung binh qua moi diode : Ip = ?d

Dién ap nguoc cyuc dai qua mdi diode: Uy max = —/6U,
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*Truwong hgp Um/2<E<Um

U 4 Uz, U2k Uz
Ebo_ N VAR NS
4 N V4
/f/ A% :
O
5] S0 3T 9
T 1 / %E =5\
6 X 6 H '

Ud.y
Un e
e a
0 ! ! ; H : I o
] 6. 0O 0Oz
;!dvjl.
U_-E
R o & "o

Hinh 2.10: Chinh luu diode tia ba pha, khi Um/2<E<Um
Dong trung binh qua tai
0,

J'\/EUz sin® — E
R

3
2T

I, do

e1
E = \/EU2 sin O,

_ 342U, (cose1 T j

I, 2 —;sinG1

7T

Dong trung binh qua méi diode
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2.1.4.Chinh lwu ciu 3 pha

a.Tai R

=
BN
Eg

o

E
&)

e
m‘g”
=]
5

Hinh 2.11: Chinh luu diode ciu ba pha, tai R

Tri trung binh dong qua tai:
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3 "\I'IEU ]

1 2
Tri trung binh dién ap quatai Uz = - fﬂ i Uydlf =
T T

Tri trung binh dong qua mdi diode:

I
ID = —

3
b.Tai R+E

izzn

Mlﬂ--................

Hinh 2.12: Chinh luu diode cau ba pha, tai R+E

Pé c6 dong tai lién tuc iy phai thoa man diéu kién u, > E
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Tri trung binh cua dong qua tai

o J6U,cos| 06— Z |- E
3) . _Us—E

6
Iy, = _“Ya— E
27 * R R
s
la  Ug—E
Dong trung binh qua diode Ip = ;‘i = iR

2.2.CHINH LUU CO PIEU KHIEN.
2.2.1.Chinh lwu nira chu ki

a.tai R

Vm|___

Ol\/| [ ) N
-Vm _E_:__ T | |
Vm ’/-\I- —————— _}__I_

| |

| } | !
| |

|

> 0 2T
\ qﬂ}JBlenapngéra:‘ﬁJ :Bl
| | | |
u o I N T
CNL T
0 I Al

Dong dién ngd ra
Hinh 1.13: Chinh luu thyristor nira chu ky mdt pha, tai R

Tri trung binh dién 4p trén tai:

40



U, = [v2U, sinot.dot =0.45U,
2m

u
Tri trung binh dong qua tai Iz = f
Dong dién qua SCR:  Iscr=1d
b. tii R+ L
L

1+cosa

41 6
Ly &

’I * m

\ I N 7

L I S __
ul u2 ud ——————————_________.__::';.__.5:.1.____

R g T

) a X ‘é’

Hinh 2.13: Chinh luu thyristor nira chu ky mot pha, tai R+L

Phuong trinh mach tai

Ug +€L = Rld

. i
@ud =R1d+Ld_;
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Tri trung binh dién ap trén tai:

x
U, = 1 [~2U, sin € +a. g0
27 §

2y,
271

U, fosa—cos€ +a _

)
Tri trung binh dong qua tai: Iz = f

2.2.2.Mach chinh luu 2 nira chu ky.

a.Tai R

u, ©)

m: 2 3 4 ot
|
i :I
K
I

1 ¥ 1 G,

—>:0! :I 1 G,
I i
u 1 Yo
m —-— Il

Yl TIT+a2r 3z Adr ot

Hinh 2.14: Chinh luu thyristor hai nira chu ky, tai R

Tri trung binh dién 4p trén tai:

U, _1 ijsin 9d9=u—m(08a'—COSﬂ:
72-0: T
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Tri trung binh dong qua tai:
Ug

I, =—

“ R

Pién 4p nguoc cuc dai trén mdi SCR:
UTmax = _ZV{EUE

b.Tai R+L

T,
P

U

“ L R

MW

u,, Ug

T+ 0

Hinh 2.15: Chinh luu thyristor hai nira chu ky, tai R+L
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Tri trung binh dién ap trén tai:

T+

1 242U
Ud=5f V2U,sinfdg => U, = V2U;

cCosd

Tri trung binh dong qua tai:

[, =—2
4 R

Dién 4p nguogc cuc dai trén mdi SRC:
UT max _ZV{EUE

c¢.Tai R+L+E

Uy, |t

/

Hinh 2.16: Chinh luu thyristor hai nira chu ky, tai R+L+E

Tri trung binh dién 4p trén tai:

_va,

FI8

Uq

(cosa — cosA)

44



V2U,

E
I; = = (cosa— cosi) — - (A —a)

Truong hop i; 1a dong lién tuc ,A = n+a ta co:

_2\20,

4 cosa

*Hién tuong trung dan:

Hién tuong trung dan chi xuat hién trong cac so d6 ma s6 cudn day thir cap

may bién 4p ngudn bang hoic 16n hon 2

Gia thiét L = oo v6i gia thiét nay dong ig xem nhu duoc nan thang: ig = lq .

T
<8
Uy,
L R i,
it
Uy,
]
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Hinh 2.17: Trung dan trong chinh lvu mét pha hai ntra chu ky
Gia str T; dan ij =lq

Khi 6 =0, = (1 + o) ta c6 xung kich cho T, . SCR T, dan vi luc nay e,> 0 .
Két qua 1a T, & T, cung dan .

Hai nguén €21 Va ey, duogc ndi lai theomach ey — L —T1—Tr—L.—€5
Dong i, tang 1én ,con dong i; giam xubng vi iy + i, = Ig = const.
Khi0=0;=i;=0= T, tat

i, = lg= T, dan manh.

Vay: dong tai Iy da chuyén mach tir Ty sang T . Qua trinh nay goi 1a qué

trinh chuyén mach hay goi 1a hién tuong trung dan
GOc p = 03 - 0, : goi la goc trung dan
Goi Uc : Pién ap ngén mach.

ic : Dong ngan mach

Ta c6 phuong trinh:
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di
u, =¢€,,—¢€, =2L, dtc

Néu chuyén goc toa do tir O sang vi tri O , ta co:

e,, =/2U,sin @+ o
e, =~+/2U,sin @+ 7+ o

™~
—

—\/EU2 sin @ + oc:

U, =6€,, =€,

u, =220, sin@+ o _=2L, di, _ 2X. di,
dt do
Vay:
: ~ di
J2U,sin€@+a =X —=<
do
Dong ngan mach i,
“V2u
i, = >sin€@ + o do
=20 rad
i = \/E(UZ foso—cos@+a

C

Tir phuong trinh trén ta ¢ phuong trinh chuyén mach

Helg — — *%
o cosa — cos (U + a) (**)

Hinh dang cta dién ap chinh luu ug trong doan trung dan

_ €, T¢€,,
u, =222
2

Trong doan triung din ug = 0 . Vay do hién twong trung dan nén tri trung binh
ctia dién 4p trén tai Uy s& nho hon trudng hop 1y tuong Uy mot luong 1a AU,

Uy = Uy — AU,
Xac dinh AU,
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1 i
AU, =5 f V22U, sin(6 + ) d8
0

_u,

AU,

[cosa — cos (1 + )]

Thay vao phuong trinh chuyén mach (**) ta co:

_Xclrd
N T

AU,

2.2.3.Chinh lru cau doi xing.

a.Tai R.

$;f4 ﬁ3
u
Um2 ______________________________________

Hinh 2.18: Chinh luu thyristor cau d6i xtmg, tai R
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Tri trung binh trén tai Ud

1 T
Us =— f V2U, sinfdf

\V2u,

U; =—(1+ cosa)
T

Tri trung binh cua dong qua tai:

I
4 R

Tri trung binh cta dong qua mdi SRC

Dién ap nguoc cuc dai trén mdi SRC
UT max _‘V{.E UE
b.T4i R+L.

Vm

F <=~ —T>

\ |
0] I | } 2H| :
g -Vm __J:_ ___JFL/;\I\/
i L S __1_L
s *1’1 *’f-2 Vm |- | F\T ‘

= Us |
I
L 0 Bién E’lpﬂnga T o
|

Vs u d l

0 Dong dientgora I ‘
4 3

Hinh 2.19: Chinh luu thyristor cau d6i xtmg, tai R+L
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Tri trung binh trén tai Ud

220,

I

d cosa

Tri hiéu dung cua dong thir cAp may bién ap

T+

1
lr:z: EJ’ lrzddgzlrd

[y
2.2.4.Chinh luu cau mot pha khong doi xirng

a.Tai R.

|

.
\
\

Vo 2
= o T ! o
i | |
| H |
i [ i
| |
iD4 4 1
isCH1 i
| y 2
iSCR. | ! '///’—\
2 1
iD3 | ]
1 I [

Hinh 2.20: Chinh luu thyristor cau khong d6i xtmg, tai R



Tri trung binh cua di¢n ap tai

V20,

1 T
Us = — f V2U,sin8d6 = — (1+ cosa)

Tri trung binh cua dong tai:

I
4 R

Tri trung binh cua dong trong thyristor:

1 (" I;(m— a)
I; = ZHJ; I;d6 = =

Tri trung binh cua dong qua diode:

1 (= Ly(m+ a)
.’D—EL ladg = <= ——

Tri hiéu dung cua dong chay qua cudn thtr cap may bién ap:

I, = lfn.f? =1 11-%
Z_Ha d — 44 -

Nhan xét:+ HeE s0 cosg, cua so do cau khong doi xing cao hon so do cau doi
xung

+So dd nay ko lam viéc & ché do nghich luu phu thudc.
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2.2.5.Chinh lwu ba pha hinh tia:

a.Tai R.

SCR,

3. o o o

o

T
—ta —+4qo

6

6

Hinh 2.21: Chinh luu thyristor ba pha hinh tia, tai R

Tri trung binh cua dién ap chinh luu

346U,

4=

cosa
2T

Tri trung binh cua dong qua tai:

UAV
Ly =¥
AV R
b.Tai R+L.
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P o o
I
N~
| \\:\\:\\\'A\ |

Hinh 2.22: Chinh luu thyristor ba pha hinh tia, tai R+L

Tri trung binh dién 4p trén tai:
3U,,
Uy = E(cas(n/ﬁ—l— a)—cos(bm/6+ o:])

*Hién tuong trung dan



e, = \/EU2 sin O

€, = \/EU2 sin(0 — Z?R)
. 2n
e, = \/EU2 sin(O + ?)

Gia sir Ty dan,cho dong chay qua Ty 14 : ity = lg

Khi 6 = 8, c6 xung kich cho T, dan. Ltic nay ca 2 SCR T; & T, cung dan cho

dong chay qua lam cho 2 nguédn e, & e, ngan mach .

Néu ta doi goc toa do tir 0 dén 0, ,ta co:

e, =~/2U, sin(® +%“+oc)

e, = \/EU2 sin(0O + g + )

L |F

= i o

+
f

iT3 iT1 Tz TS

Hinh 2.23: Hién tuong trung dan trong chinh luu tia ba pha

Dién 4p ngan mach:
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u. =e, —e, =VoU,(r+ a)
Dong dién ngin mach

di, +/6U
do  2X

Cc

VU, sin(0 +a) = 2X, 2 fosa—cos(0+ )

Gia sir qua trinh chuyén mach chi xay ra trong doan tir 62 -> 03 va goi p la
gbc trung dan : p = 0s3- 0,

Khi0=p= i11=0&im,=1q.

Do d6 ta c6 phuong trinh chuyén mach

2Xc1;

Veu,

cosa —cos(u + a) =

Xéc dinh AU, :

36U
AU, = v6U,
4

[cosa — cos(u + a)]

Phuong trinh chuyén mach

 3Xc,

AU, =

21
Tri trung binh cua dién ap trén tai U’d bi giam di mét luong AU,

3X-1;
2T

U:d=Uri_Uy=Ud_

Tri trung binh cua dién ap chinh luu:
3U. 3E
2—;(@:/6 —a) —cosh,) + Py (5m/6+a—06,)

2.2.6.Chinh lru hinh ciu 3 pha

UAV =

a.Tai R.
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UmA u,lt] u,ltu,lt

o @
I I G,
I I G,,
| | Gz,4
I I G,
I I Gse
| G
R &5
Lo [ T N R
N3U L U:0 PPN PPN
|
WWW@WW |
BARCRERERER R ERERERERN
|/’ I/\I/\I/\I/\I/\I/\I/\I/\I/\I \
o A A A A A

Hinh 2.24: Chinh luu thyristor cau ba pha, tai R

*Truong hop 0 <a<m/3
Tri trung binh dién 4p chinh luu

343U,

U,y - (cas(n,!’S +a)—cos(2m/3 + a])
Tri trung binh qua tai:
Uy _3V3Uy,

(cas[n,!’S +a)—cos(2n/3 + a])

I... = =
AR 7R

*Truong hop m/3<a<2m/3
Tri trung binh dién 4p chinh luu:

Uy = _3vEUm (1+ cos(n/3 + a))

Tri trung binh qua tai:
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[ U 3V3U,
v R 7R
b.Tai R+L.

(1 + cos(m/3 + a‘])

7777777 e
2 A4z qt
. O><§<><><3<> ]
N
R
. | |
IO ' ' Gl,5
' ' Gl,4
GZ4
| | i
G
! ! :
' G3,6
R G
[ 'U: I T T A I
Il Er
\@Um Y I
[
|
(A AN AR AN VAN VAN AN AN WA VAN |
TR RN T VR T VRN TERA N PN VAN Y
o A A A A

Hinh 2.25: Chinh luu thyristor cau ba pha, tai R+L
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Tri trung binh cua dién ap chinh luu:

346U,

4 cosa
s

Tri trung binh qua tai
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CHUONG 3:

BQ BIEN POI NUA CAU SONG SONG NOI TIEP PE NAP
AC QUY

3.1.SO DO NGUYEN LY.
3.1.1. Pit van dé.

Ac quy thir cdp dugc sir dung rong rai trong cac hé thong luu trir ning
luong thuong mai, cong nghiép va dan dung nham tich dién va cung cip ning
luong dién cho nhiéu loai thiét bi dién khac nhau. Néu nguén dién DC duoc
két ndi truc tiép véi dc quy thir cap, thi dién ap dau ra cia ngudn DC sé 1a
dién 4ap nap cua ac quy tha cdp; do d6 can phai lap dat mot thiét bi ngoai
vi(lién két) giita nguon DC va ic quy thir cap dé 1am cho hé thdng tich ning
luong ludn hoat dong tai cac diém hoat dong t6i wu. Thiét bi ngoai vi DC nay
cling dugc goi b nap ic quy. Bo nap dc quy truyén thdng nhan dién ning tir
mot ngudn AC can mot b chinh Iuu bién d6i dién AC/DC thyristor ¢ mot
dién tro nbi tiép twong duong dé diéu khién dong dién nap vao hé thdng ic
quy. Mach nap nay thuong c6 mot dong dién nap gon song cao. Do do, viéc
nghién ctru phat trién cac bd nap ac quy dé sao cho cac mach nap 1am giam do
gon song va kéo dai tudi tho cua ac quy da tré nén quan trong hon trong qua

trinh thiét ké cac hé thong tich trix ac quy.

Mot vai mach nap da duogc dé xuat nham khac phuc nhirng dac tinh bat
loi ctia bo nap ac quy truyén thong. Khong gidng véi cac bo diéu chinh tuyén
tinh, cac b diéu chinh chuyén mach st dung cac van dién tir cong suét tich
cuc dé hoat dong hodc trong ving bio hoa hodc vung gidi han. Do mdt trong
hai viing nay c6 chuyén mach dién ap thap hoic dong dién chuyén mach thap,

nén cé thé bién do61 mot dién ap DC dén cac muc dién ap khac nhau c6 hi¢u
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suat cao hon 85%, kém theo d6 1a chi phi thap, kich ¢& tuong d6i nhé gon va

trong luong nhe.

Tubi tho va dung luong cua cac dc quy tht cip tuy thudc vao mot vai
yéu td, vi du: ché do nap, bao dudng, nhi¢t dd va ndm lam vi¢c. Trong )
nhimg yéu t6 nay, thi ché d6 nap c6 anh huong 16n dén tudi tho va cong suat
ctia ac quy. Céac dc quy thir cAp phai dugc nap voi cac mirc dong dién va dién
ap c6 do gon song thap. Do vay, bo nap ac quy c6 tinh ning hoat dong cao 1a
rat can thiét cho mot hé théng ac quy tich ning lugng. Ngoai ra, cic yéu cau
co ban cua bo nap dc quy voi cac bd diéu chinh chuyén mach 13 kich ¢& nho
va hiéu suét cao. Tan sb chuyén mach 16n cao thi can phai dat dugc kich co
nho. Tuy nhién, ton hao chuyén mach s& ting khi tan sé chuyén mach ting.
Nguoc lai, diéu kién nay lam giam hi¢u suét cua cac bd nap ac quy. pé giai
quyét van dé nay, mot s6 ki thuat chuyén mach mém can duoc st dung dé van
hanh dudi diéu kién tan sé chuyén mach cao. Mot giai phap don gian dbi véi
bo bién di dién chuyén mach mém 13 cac bo ddi dién cong huong. Bé‘mg cach
van dung nhitng cau trac lién két nay, ca dién ap va dong dién déu tai mirc
zero trong sudt giai doan chuyén mach, 1am giam toi da hao hyt chuyén mach
va ciing 1am ting tinh tin cdy dbi vi cac bo nap dc quy. Dé han ché t6i da hao
hut dién niang, thi dau tién khong can phai lang phi ning lugng trong qué trinh

chuyén doi.

Lién quan dén dién tir cong suat va cac so d6 diéu khién di kém, thi yéu
cau chinh 1a dam béo rang hé théng nap hiéu qua. Vi vay, so d6 c6 tan sb cao
va ki thuat chuyén mach mém duge st dung dé lam giam d6 gon song dong
dién nap va kéo dai tudi tho ciia ac quy. Trong s6 nhiing bo bién do6i dién
chuyén mach mém hién tai, bd bién doi cong huéng nhom D la nhiing thiét bi
pho bién nhat do cau tao mach don gian ctia chung va dé thuc hién so d6 diéu
khién, ton hao chuyén mach thip va tinh linh hoat cao trong diéu tiét dong

dién nap.
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B chinh luu nay trong thyc té d3 loai bo dong dién gon séng tan sd cao
va tan s thap trong ac quy, do vay lam ting toi da tudi tho cua dc quy ma
khong phai gay can tré dong di¢n trong bod nap. Ngoai ra, hoat dong muirc cong
huong duoc uu tién, do cac cong tac ngué)n dién tai dong di¢n zero va dién ap
zero; vi vay didt xoay tu do khong can phai c6 cac dic tinh phuc hoi dao
nguoc nhanh. Mach bo nap dc quy c6 it bo phan va ton hao chuyén d6i ning
luong thap, dic tinh nay 1am tang hiéu sudt chung cua hé théng. Cac ché do

van hanh mach duoc xac dinh tir mo ta dic tinh dan dién.

Céc bo bién doi cong hudng nhom D c6 thé duoc phéan loai thanh 3 loai
dudi day, tuy thudc vao cach thuc tach dong dién ra tor mach(tank) cong

huéng:

e B0 bién d61 cong huong noi tiép
e B0 bién do61 cong huong song song

e B0 bién do61 song song - noi ti€p

Bo bién doi dién cong huong nbi tiép von da ngan mach va dugc bao vé
bang mach téng tr& cong huong. Tuy nhién, han ché cua b bién ddi dién
cong huong ndi tiép 1a dién ap nap khong thé diéu chinh duoc tai didu kién
khong tai va co tai nhe. Han ché ciia may doi dién song song 1a dong dién
trong cac bo phan cong hudng tuong ddi doc 1ap véi tai. Ton hao truyén dan
dugc c¢d dinh va hiéu suat ciia bo bién d6i dién twong ddi thap dbi véi cac tai
nhe. Mat khac, may ddi dién ndi tiép- song song két hop céac dac tinh tt cua
may d6i dién ndi tiép va may ddi dién song song.

Pau ra 1a ¢6 thé diéu chinh dugc dbi véi diéu kién khong tai hay c6 tai
nhe, va hiéu sudt khi tai nhe 1a twong ddi cao. Theo d6, mot bo bién ddi dién
DC-DC nbi tiép-song song dugc lip dit gitta ngudn dau vao DC va cac dc

quy dé diéu khién cac diém hoat dong cua nguon DC
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3.1.2. So d0 nguyén ly
*Mo0 ta mach

Pé giam ton hao chuyén mach do tan s6 van hanh cua bd nap dc quy cao
hon, thi bo bién ddi cong suét cong huong nhan dugc sy quan tdm moi.
Nhiing bo bién d6i dién nay thuong van hanh & tan sb cao dé tan dung diéu
kién chuyén mach ty nhién. Két qua 13, cac bo bién ddi dién cong huong co
vai uu thé so v4i bd bién do6i dién thyristo truyén théng. Kich ¢ va trong
luong nho gon hon, giam thiéu ton hao chuyén mach, ham luong song hai
thap hon d6 1a mot s6 wu thé ciia may doi dién kiéu nay. Véi tim quan trong
va tinh img dung ngay cang ting cta bd bién doi dién cong hudng, mot vai nd
luc gén day da duoc thuc hién trong viéc mo hinh hoa va phan tich may doi
dién cong huong. BO nap ac quy HBSPRC(BO BIEN BOI NUA CAU NOI
TIEP SONG SONG) nhém D bao gdm bo bién ddi doi dién nhom D va bo

chinh luu dung van di€u khién dién ép.

B0 bo bién doi dién nhom D sir dung hai cong tic hai chiéu S; va S,, mot
mach cdng hudéng Ls-Cs-Cp, va bd chinh luu cau, nhu trong Hinh 3.1. Hai b6
tu dién C; va C, & dau vao ¢ gia tri 16én va chia dién ap dau vao cua nguén.
B6 tu dién Cs dugc méc nbi tiép vo1 cudn cam Lg nhu trong bd doi dién cong
hudéng ndi tiép, va bo chinh luu cau dugc mic song song voi tu dién Cp nhu
trong bo bién d6i cong hudng song song. Mdi mot van cong suit hai chiéu
gém mot MOSFET va dibt . Dé tao diéu kién thuan loi cho viéc phan tich,
ching ta gia thiét rﬁng cac van di¢n tir cong suét tich cuc c6 thé duogc dic
trung boi mot cip cong tic hai chidu hoat dong theo ty 16 50% trong mot chu
ky chuyén mach T. Péi véi so dd nira cau, mdi van cong suat hai chiéu co
mdt van tich cyc va mot didt mic song song ngugc. Nhimg van cong suét tich
cuc nay dugc diéu khién bang cac xung tin hiéu dang chit nhat khong chong

nhau Vgs1 va Vs2 vO1 thoi gian Chét.

62



Do vy, chiing ta c6 thé biéu dién hiéu qua cua cac van dién thong qua
mot ngudn dién ap song vudng tuong duong, véi mot bién do bang + Vs/2.
Dién ap bo tu dién cong huong dugce chinh luu dé duoc dién ap DC. bién ap
DC co thé thay d6i va dugc diéu chinh kin bang cach diéu khién tan sb

chuyén mach. Do viéc bién d6i ngudn dién tir AC sang DC trong truong hop

Is Lo Iy
t AT
R i i
Cr== TLfmD &V, DRy I;lim Vi3 lf“
.\I‘f - CL\' & Eb DRj'
] o_.-+| - — [
+ I . +
Cg V I, | ) -
) Vo S Cs S%k;:rq;l’b CoT [ace
+ fdr4 - f;.fr_:%-’
CHr== -I_I'_l';f)— Vis, Dp 48 Viry dr?
S - + DR+
*{\Q

("P ==1fép C' i !G

Hinh 3.2: So d6 twong dwong cua mach nap ac quy
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nay c6 dugc bang cach chinh luu dién ap roi trén tu dién Cp, nén mot cudn



cam loc 16m Ly duoc cAn dén dé han ché tdi da anh huong tai cua mach dau ra
va dé chic chan rang dong dién di qua 1a hau nhu khong bi gon song. Két qua
1a, dau vao dong dién dbi v6i bd chinh luu cu ¢ bién d6 ¢b dinh +lo va -lo,
tuy thudc vao vi€c liéu dién ap Vp(t) 1a duong hay am. Tén s6 cua dang song
dong dién nay tuwong tu véi tan sé chuyén mach. T nhitng quan sat do,
HBSPRC c6 thé dugc thiét ké nhu mot mach cong hudng va nguén dong dién
song vudng + Io mac song song véi bd tu dién cong hudng. Mach tuong
duong da dugc don gian hoa danh cho bd nap ic quy c6 HBSPRC chi ra trong
hinh 3.2.

3.2. NGUYEN LY HOAT PONG VA PHAN TiCH MACH
3.2.1. Nguyén ly hoat dong

Hinh 3 biéu dién dién ap chinh va dang song dong dién trong HBSPRC
nhom D d6i voi mot tan sd chuyén mach f; 16n hon tan sé cong huong fo. Mot
hoat dong trén cong huong duge chi ¥ hon, vi rang cic van cong suit mo tai
dong zero va dién ap zero; do vay didt mac song song(phong dién) khong can
phai c6 cac dac tinh phuc hoi dic tinh tc nhanh. O nira chu ki duong cua dién
ap dat trén tu dién cong hudng vep, ngudn dién duge cung cip cho dc quy
thong qua cac diét DR1 va DR2. Trong ntra chu ki am cua dién ap dit trén bo
tu dién cong huong, ngudn dién dugc cung cip cho ac quy thong qua cac didt

DR3 va DR4.

HBSPRC nhém D danh cho cac b nap dc quy duoc phén tich dya trén
cac gia dinh dudi day:
1) Céc phan tir chuyén mach ctia bo bién d6i dién 1a 1y twong nén do sut dién

ap thuan khi trén tré ctia cong tic & ché do ON 1a khong dang ké
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Hinh 3.3: Dang song ra cua diode HBSPRC
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2) bién trd ndi tiép tuong tuong cia dién dung va ton hao dong c6 thé bo qua
3) Céc dac tinh ctia by phan thu dong duoc coi l1a tuyén tinh, thoi gian 1a bat
bién va tan sd 1a doc lap

4) Bién cam bo loc Ly tai dau nbi ra ctia bd chinh lwu ntra ciu thuong la rat
l6m, va do do, dong di¢n dau ra qua cudn cam Lg co thé dugc coi nhu mot

dong dién DC 1y tudng trong mdi chu ki chuyén mach.

5) Cac cong tac dién tich cuc S; va S, 1an luot bat va tét, st dung dién ap song
vuong di qua mach HBSPRC. Néu hé s chat luong tai trong cia HBSPRC

nhém D 14 du cao, thi dong dién cong huong i, 1a dang hinh sin.

Piéu kién van hanh ¢ trang thai 6n dinh cia HBSPRC nhém D ddi véi
mach bo nap dc quy trong mot giai doan chuyén mach c6 thé duoc phan chia

thanh 4 ché d6 van hanh.

Ché a6 1: Giita w.ty Va oot,: su dong ngit chu ki ciia mach cong huong giita
dién ap +Vs/2 va -Vs/2 tao ra dién ap soéng vudng dit 1én dau vao. Do dong
dién déu ra dugc gia thict 1a dong dién khong doi lo, nén dong dién dau ra doi
v6i b chinh luu cau 1 +lo khi v, duong va 1a -lo khi v, 4m. Do vy, hinh
4 thé hién mach tuong duong cia HBSPRC nhom D ddi v6i bo nap ac qui
trong hinh 2.

Gy Ls
000 —1——
—
2 oo F
5 {F'::HT-'C‘ —1o

Hinh 3.4: So d6 twong duwong cua ché do 1
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Khoang thoi gian nay két thiic khi V¢, dat zero tai wolp. Trude woty, cOng
tac S, duge kich hoat va din mét dong dién bﬁng dong dién mach cdng hudng
ILs. Cong tac dién S; duoc bat 1én tai oty . Tuy nhién, dong dién mach cong
huong i 12 4m va di qua didt Dy. Tai oot; tirc thoi, dong dién mach cong
huong i,s ddo chiéu va d6i chiéu tu nhién tir diét D; dén cong tic S;. Trong
ché do nay, cac cong tac duoc bat tai dién ap zero va dong di¢n zero. Do vay,
cong tic 1a 4m sau khi bat va duong sau khi tat.

Céac diéu kién ban dau cua bd tu dién nbi tiép Cs, cudn cam cong huong
Ls va bd tu dién song song Cp la Vg, Va Vg, twong ung. Sau do, dong dién
tirc thoi cudn cam cong hudng va cac dién ap di qua b tu cod thé duoc tang

lén, tai day tan s6 cong huong goc we= 2nf, va dic trung tong tré Zo=

Lo/ C.Vivay, ta co:

e = ——5 g4
Ls = — 0
Cs+ Cp
Vs
c = ~Veso—V. .
[ILSG + - +Sc Ig] cos(t —ty) + |2 .*:s; EPGI sinwg (t —ty) (1)
F5TWLp o
USc(t)

- 1 {( ‘s Jﬂ)mﬂ(t—tﬂ)+(;‘m+ = )sinmﬂ(t—

{UE,CS - C5+CP C5+CP
Vs
—-V, -V,
to) + ( . c;z EPG) [1— coswo(t — to}]}
+Vsco (2)

67



Vep(t)

p— 1 . CS‘ ) _ ( CS ) . _
0oCp {( ot Cp Ip ) wo(t —ty) + |1 +Cs+Cp sinwo(t

s
< Veso—Vero

to) + ( 2 )[1 — cosw0(t — to}] + Iﬂ[mﬂ (t — tc,)]] +

0

LI.IS'CG
(3)

Dong dién trong cac cong tac dugc bat tai dién ap zero va dong dién zero
de loai bo ton hao m¢& mach, nhung cac cong tac bat budc phai tit mot dong

dién hitu han; do vay, co thé ton tai ton hao tit.

Bang I : Gia tri dong va ap trong cac ché d khac nhau

Ché do Dién 4p phan cyc cta ngudn | Dong dién phan cyc ngudn
1 +V5 A +1,
11 —Vs KZ +1,
vV —Vs XZ -1,

May thay, cac tu dién nho c6 thé duoc bd tri di qua cong tic dé hoat dong
nhu cac thiét bi tiéu tan nang lugng dé loai bo ton hao tat.

Ché a6 2: Giira oot, VA mots: Chu ki nay bat dau tai oot, khi dién ap tu dién
V., cOng huong tir cac gia tri am dén zero. Tai ®ts, trudc khi ntra chu ki cua

dao dong dong dién cudn cdm cOng hudng i, két thuc, cong tdc S; budc phai
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tat di, lam cho dong dién am di qua didt D, phia dudi. Bang 1 hién thi d6 phan
cuc riéng ctia ngudn dién 4p va huéng danh dién cta ché do 2.

Pién 4p dau vao DC duong ap dung qua mach cong huong giy dong
dién cdng hudng chay qua cong tac dién nhanh chong dat gia tri zero tai m,ls.
Trong thoi gian nay, dong dién cudn cam i, dugc biéu dién dudi day, tai do

ILs1 1a dong dién ban dau trong cudn cam iy

Ta co:
L (t ) [1 & t—t
L = ———1Ig+ + ————Ig| coswo(t —
Ls( ) CS + CP (] Ls1 ‘CS + CP' (] ( 2)
¥S vee -,
z G5y "Cpi) .
+[ e ]smwo(t-tz) (4)
I (=t & [I s
=1 = — - Igp+ + ————1Ig| cosx
Lsy le( 2) Cs + Cp 0 Ls0 Cs + Cp o
YS Veo -V
z Csp” "Cpo| .
+ [ o sina (5)

Cac dién ap V¢s cong huong trén C; cho bdi (6) véi Vo, 1a dién ap ban dau

trén tu Cs :

Ves

(t)
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= m:CS {(C;SCP Iﬂ) wo(t —t,) + (Ile - C;SCP) sinwo(t —t,) +
(%_VE;;_VEFJ_) [1— cosawO(t — tz}]}

+Ves1 (6)

Vs (t)

Ves(E = t3) mc.cs{( CS"'CPIG a + ILSQ+C5+CP sina +

Vs v —v
(2 c;z lj'p"}')[l—.*:1:)31:15]}

+ Vﬂ‘sa (7)

Cac dien ap trén cac tu dién song song V¢, dugc cho boi (8) voi Ve, la dién

ap ban dau trén cac tu Cp
Ve

B
(t)

-1 {(CSCS Iﬂ)mo(t —t,) + (Ile +—5 )Sinmo(t —t,) +

{,LJE,CP +Cp C5+CP
Vs v —v
( 2 E;i E'pg) [1 — cosw0(t — tz}]]
+Vep1 (8)
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— —_ — ; o Cg Cg X
Vepr = Vep(t=1t3) = s ( v Ig) a + (ILSG + '55+6p) sina +
Y Ve~V
( 25 Cp”) [1— cosal + I, [c.f)]
Zo
+Vepo (9)

Ché db 3: Giita w4tz VA mts: mot tin hiu bt dau tit dugc ap dung cho cong
tic dién S1. Sau do, dong dién cudn cam dao chiéu tu nhién tir cong tac dién
hoat tinh S1 dén di6t xoay tu do D2.

Ché do 3 bat dau tai o,ts, khi diét D2 duoc bat nhu trong Bang I, tao ra
mot giai doan cong huong gitra b tu dién C,, cudn cam Ls va tu dién C,. Ba
bo phan nay cong hudng. Sau do, dong dién cudn cadm 1., di€n ap tu dién Vg,
va dién ap tu di€n V¢p cua mach cong huong dugc chi ra nhu trong (10) va
(11), tai day Vesp va Vepp 1a cac dién ap ban dau di qua cac tu dién cong

hudng Cs va Cp, va dong dién ILs> 12 diéu kién ban dau cua cudn cam cong

hudng Ls.
. Cs Cs
irs(t) = — mfﬂ + [ILSE + WID coswo(t — t3)
S P
sy v
+ [ = ;2 cpg] sinwo(t - t3) (10)
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Ves (t)

Cs inwo(t — t;) +
- mﬂlCS CS+CP
%—VEEZ_VEFZ [1— cosw0(t — ts)]}
Zo
+Veeo (12)
Uﬁ‘p

(t)

) sinwo (t—t3) +
_ 12 ( Cs Iﬂ)ma(t —t3) + (fle + C5+CP)
mﬂfp CS+CP
_%—V{:ﬁg _VCIJE [1 _ CDS{U{](t — tE)]}
Zo
+Vep2 (12)
Cs [ Ip| cosf
. _ _ In + IL 1 + ﬂl
ILSz — s, (t=1t) Cs+ Cp ? i Cs+Cp
. [—vu] cinB (13)
Zo

- Khi B=awo(ts —t3)

va Ves, = ves(t = t3)
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m{}ICS C5+CP CS +CP‘ 2o

l \(— S 10) B+ (Isy + =5 ) sin + (%_V“f%‘”)[l -

cosﬁ]]

+Ves1 (14)

VC‘FZZ Ul':‘p(t — tg) =

22108 (s

C
m{}ICS C5'+CP C5+CP Zo

YS Vo, -V
S )sinﬁ+(2 = cpl)[l—

cosfB] - fn(ﬁ)]
+Vep (15)

Trudc Mols, tin hiéu triger Vgso kich hoat cong tac S,. Khi dién ap tu dién
V,, thay d6i huéng, thi didt bo chinh luu Dg; va Dg, dugc tat di tai ots va

ché do 3 két thiic. Bang I hién thi mach twong duong riéng.
Ché @6 4: Giitra m,ts Va oots: Khi dién ap tu dién v, 1a am, thi dibt bo chinh
luu Dgs va Dg, dugc bat 1én véi diéu kién dién ap zero tai o,ls ture thoi.

Viéc ap dung luat Kirchhoff d6i véi mach twong duong nay tao ra dong dién

cudn cam 1 g

. Cs Cs

i1s(t) = — mfﬂ + [ILSE + mfg coswo(t — t3)
Vs v —v

+ [ = ;ig Epg] sinwo(t - tz) (16)

Phuong trinh 17 cung cép dién ap Vs cho céc tu dién:
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Ves

(t)

. 1 Cs CS
= {(Cs Iﬂ) o (t — t_:_;) + (1153 + CotCp

mﬂﬂ‘s +Cp

¥
(TS_VEEE_VEFE) [1— coswO(t —t ]}
Zo 5)

+VC53 (17)

)Siﬂ(dﬂ(t —t) +

Dién ép v, ctatu Cp cO thé duoc viét 1a:
p

Uﬁ‘p (t)

N m:Cp {(_ Cs+C ‘Jﬂ) wo(t —tg) + (fLsg + CP) sinwo(t —

Vs

ts) + (_?_VCEE _cha) [1 — coswO(t — t5)] — Ip|wo(t — tS}]}

+Veps (18)

Céc phuong trinh sau ddy mang lai gi tri ban dau ¢ cac ché do trudc

. Cs
Iss = i (T =1t5) = —mfo +
s+ Cp
|74
_TS_VCSZ_VC

Pz Sinﬂ.}u(ta - tg)

Cs
[ILﬂ + —— 1 C, o I ] coswo(ts —t3) + 7o

(19)
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VCSE_ — Vgcs

(t=ts)

- 1 {( ts Iﬂ) wo (ts — t3) + (ILSQ — Iﬂ)sinma(tS—

{UE,CS C5+CP CS"'CP
Vs
S Ve —V
t3) + ( 2 c; cpz) [1— coswO(ts — tE}]}
+VC52 (20)

=tz )

mGCS C5+CP CS"'CP

- 1 {( ) Iﬂ) wo (ts — t3) + (ILSQ — Ig)sinmo(tS—

25 —
2 Vﬂ'j'z Vﬂ'pz
Zo

v
t3) + ( ) [1 — cosw0(ts — t33,] — Iﬂ[mg(tE — tg}]}
+Vep2 (21)

Gia tri dong va ap tai t = tg c6 thé duoc tinh nhu sau:

IL:;&L — iLS(t — tﬁ)

& [1 _& (te — ts)
—_ _ + + COSwo —
CS +CP 0 Ls3 Cs + p 0 = 3
—E—V -V
+ [ > Cs55 EF’E] Sin(L)O(tE, _ tg) (22)
Zo
VCS4_ = Vgs

(t=ts)
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__1 __6Gs ) . ( G ) . _
{( C.S""CPIG wo(tg —t3) + sz CS"‘CPIG sinwo(tg

wqpCg

%_Vﬂa_vﬂpa
[1 — cosw0(tg — t33,]

t3)+( Zo

+Ves3 (23)

VC?q. = Vcp (t

=tg )

__1 __6Gs ) . ( G ) . _
{( C5+CP1’0 wo(te —t3) + | ILs3 CS"‘CPIG sinwo (tg

wqpCg

2

t3)+( Zo

VS_VEEE._VE'PE.
[1— coswO(te — tay] — Ip[wo (ts — ta)]

+ VCpE (24)

Khi tin hiéu diéu khién Vg lai kich hoat cong tic dién S, ,thi ché d¢

nay két thiic, va van hanh quay trd lai ché do 1 trong chu ki ké tiép.

Vorm e ~ — IL i() ~ [()
—00 =
t b+ L
DRI 'DR3 l ico
ip1
| "DmeRl Vor: 4 PR3
Ip ; + +
B iy .
of =l
" +
4 L |Battery
5 vbo C;) — Yo E VU
_ [—>I | ;
e D -
- iDR4 . IpR2
Vor 4I DR4 Ypr24\ DR2
+ +
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Hinh 3.5: Pon gian hoa du ra cho mach HBSPRC dé nap ac quy

Trong sudt nira chu ki duong cua dién ap di qua bo tu dién cong hudng
Veps ngudn dién dugc cung cip cho dc quy théng qua cac didt Dgy VA Dg,.
Trong ntra chu ki am cua dién ap di qua bd tu di€n cdng hudng, nguén dién
duogc cung cép cho dc quy thong qua cac didt Drs Va Dga.

3.2.2. Phan tich mach.

Bo bién d¢6i HBSPRC nhoém D dién hinh c6 dién ap hodc dong dién co
tinh chat chu ki chtr khong phai c6 dang hinh sin. Pbi véi truong hop tong
quat, chudi Fourier ¢6 thé dugc sir dung dé mo ta cac dang song chu ki khong
hinh sin d6i véi loat duong hinh sin. Hinh 5 thé hién giai doan chinh luu cta
HBSPRC nhém D danh cho cic bd nap ac quy. Tan s6 chuyén mach cia céc
cong tic dién hoat tinh duogc gid dinh vuot qua tan sb cong huong lam cho
dong dién cong huong 1a lién tuc. Pat mot bd loc cudn cam lén & dau ndi ra,
thi dong dién nap c6 thé dugc coi la khong doi.

Mach bd nap ¢ hinh 2 ¢6 thé duoc don gian hoa thanh mach so dd nhu
trong Hinh 5 dé tao diéu kién thuan loi cho viéc phan tich quy trinh hoat dong
cua HBSPRC nhém D. Trong bo chinh luu cau, khi V., duong, cac dibt Dy

va Dg, dan dién, Vpo= Vj, va i,= l,. Khi tu nhién U, AM, cac di6t Dgs Va Dgs

dan dién, do d6 Vpo= -Vp Va i,=- l,. Do d0, tai bat ki thoi diém ndo, dién ap

dau ra bén DC cua bd chinh luu ciu co thé dugc biéu thi béng:
Vpo = |Up|
= [Vp1m SINO,L| (25)

Do dong dién dau ra duoc coi 1a mot héng s6 I, ,nén dong di¢én dau vao

d6i véi bo chinh luu cau dau ra i, 1a lo khi V., duong va la -lo khi vg,, am.
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Sau do, dién ap dau ra Vp cta bd chinh luu cau ¢6 thé c6 duoc bﬁng cach
an dinh mot méc thoi gian tuy ¥ t = 0 trong hinh 5 va sau d6 tich phan Vp(t) =
Vpim SIN®ot trén 1/2 chu ky, co:

1 T
VD = _J‘ VblmSlﬂme.d(mD t]
TJy

— 2Vhim (26)

T

Phuong trinh (27) cho gia tri bién do cua dién ap vb va dién ap nap V,,

T

Vblm = ;Vu (27)

Dong dién AC cua b chinh luu cau c6 thé dugce hién thi nhu:

‘ —I,, néu v, <0
ip(t) = (28)

+I,, néu v, >0

Va diéu kién chuyén tiép giita hai gia tri 1a tirc thoi do gia thiét cuén cam bo
loc 16n Lo.

Ldi do phép tinh gan dang nay 1a rat nho khi tan s6 chuyén mach cao
hon tan s6 cong hudng. Trong truong hop dong dién séng vudng ip, chudi

Fourier chira song bac ba 1¢ va c6 thé duoc bicu dién nhu

: aly
ip(t) = Xni135... 5, Sinwo(t) (29)

Phuong trinh (30) cho gia tri cao nhat ctia thanh phan co s& ctia dong i,
lpy = — (30)

Pién tr& dau ra trong mach tuong duong nay cia HBSPRC duoc xéac
dinh bang ti s6 dién ap trén dong dién tai ddu ndi vao caa bd chinh luu cau.

Do vay Phuong trinh (31) dinh 0 dién tré.
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v 2V
R, = 2 = % (31)

|+

w‘;"‘

O
NS
=,

L " !
— I — 5D
C Ls Ay

I+
o
=
m -

Hinh 2.6: Ngudn gbc cac mach AC twong tng mach HBSPRC
Moi quan hé giita ddu vao va dau ra dugc tinh xdp xi bang phén tich
mach AC c6 str dung céc tan sd co ban ctia phuong trinh dién ap va dong
dién. Hinh 6 1a d0 thi dan xuét cua mach AC tuong duong thuéc HBSPRC
nhém D danh cho cac bd nap ac quy.
Do dd, tan s6 cong huong thudc goc o, va hé sb chat lugng chét tai Q c6 thé

duoc biéu thi nhu:
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1
wy = 2T fy = NP (32)

_ wolg
Q=" (33)
Pé dat dugc ché do cong hudng, thi mach cong huong phai thoa man diéu

kién
R, =2 < (34)

Phéan dau vao cia HBSPRC nhém D danh cho cac bd nap dc quy ¢6 mot
dién ap dau vao DC, ngudn Vs va mdt bo cong tic hai chidu. Cac cong tic
dién nay duoc diéu khién dé sinh dién ap song vudng v, Do mach cong
huéng tac dong dén dong dién hinh sin, nén chi c¢6 dién &p cua bo phéan co s&
dugc chuyén tir nguon dau vao dén mach cong hudng. Do vay, chi ¢ bo phan
co s& ctia b bién d6i can duge xem xét dén. Phuong trinh (35) dinh 16 chirc
ning chuyén ddi dién ap cia HBSPRC danh cho cac b nap dc quy

Vo _ 1
Ve -

(35)
1
2 wgleg——"
14— > _@sC
RE

Pién khang ciia mach cong hudng tuy thudc vao tan sé chuyén mach. Do
vay, dién ap dau ra c6 thé dugc didu chinh bang cach thay doi tan s6 chuyén
mach ctia bo bién doi dién. Vi thé, bo bién doi dién 1a rat thich hop sir dung
cho moi trudng hop ¢6 yéu cau dién ap dau vao thap va dong dién déu ra cao,
dic biét d6i v6i cac muc dién ap trung binh (vi du: trong tng dung ndy, nap

ac quy) do dac tinh so d6 mach di¢n don gian va dau vao dién hinh cua no
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Hinh 3.7: Pién ap dau ra & cac diém khac nhau.

Trong hinh 2.7, dién ap ra dinh mirc Vo/Vs dugc v€ nhu mot ham cuia
fs/fo tai cac hé s chat luong tai khac nhau Q. Trong chu ky nap ac qui, dién
ap dc quy ting tuyén tinh, tring véi mién hoat dong cua dudng cong dic tinh
trong hinh 2.7. Nhu vay, déc tinh cia HBSPRC nhom D déap tng nhu bd nap
ac quy.

Nang luong nap vao ac quy trong khoang thoi gian wgt, < Wyt < wyt,

duoc cho boi:

gLy = [ 7 —Iovg, (H)dt
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", [E( s I(})D:E-I-(I'LSQ-I- = fﬂ)(l—COSCE)-I-

G.JE,ECP 2 _C5+CP C5'+CP-
Vs
- Ve, Vi ) 1 wgC I
250 B0\ (q —sina) +-lpa? ——2EV, a|=—-——"—A
Eﬂ 2 Iﬂ' pﬂl {dﬂ, CP
(36)
A duogc tinh bang:
A=

E (_ f_gi-jfp ITﬂ‘)mzl + (ILSG + cﬁ?cp ‘IG) (1 —cosa) +

1_:"
5
2y, —V
7 Csp™ " Cpy . 1 2 wpCp
o — sina ~laac — Ve, @
( Zg )( )+310 1o CPo

(37)
Nang luong nap vao ac quy trong khoang thoi gian wgt, < wyt < wyt,

duoc cho boi :

6Ly = [T 2 —Iovg, (H)dt

~ o [E( = Iﬂ)£2+(fz,sl+ = fﬂ)(l—coSﬁ)+

G.JG,ZCP 2 _C5+CP C5+CP-
%_Vﬂ'sl_vﬂpl . 1 2 m{}ICP
(B — sinB) +-1pB* — Ve B
Eﬂ 2 Iﬂ pri

(38)

Thay (5),(7) va (9) vao phuong trinh trén ta co:
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el

Iﬂ 1 ( CS 2
2 Io) B> +
{,LJGZCP \2 CS+CP' 0 }8

(22 10) (1 + 25 1) cosa

Vs

Sy v
( 2 Cso GP“) sina] (1 —cospB) +

Zp

: [ﬁ_ﬂ[(_ & Iﬂ)ﬂi + (ILS:} 4SS fﬂ)Sinﬂ: +

Zﬂ 2 mﬂ, C5CP CS +CP CS +CP
Vs

Vs y. v
( 2 Cso CP“) (1 — cosa)

Zp

1
- Io(a) + Ve, + Vep,

+ (B -

Wy

sinf) — %IO,{?E +

Vg
Bl(_ _GCs Cs : 2 Veso~Vepo B
Iﬂ [( Cs-l-fp ID) @ + (ILSG' + C.5'+CP Iﬂ) stna ( zﬂ ) (1

cosa) + I,(a) + prn]

(39)

cong thirc trén co6 thé viét lai dugc nhu sau:

_ Ip
SLl = GPMGZ B (40)
B dugc dinh nghia:
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B

\3( s Jﬂ)ﬁul(—z S 1o) + (Igy + ==-1o) cosa +

2 \Cg+Cp Cs+Cp Cs+Cp

%_VGSG_VGPG .
sina| (1 — cosp) +

Zp

1 |V CctlC C [ .
— |- =—£ (— s Ig) a + (IL +—= Ig)smﬂ: +
Zﬂ 2 Wy CSCP CS +CP S0 CS +CP

s veo v
( 2z Cso EP“) (1 — cosa)

1

Eﬂ + mGCP ID(I'.I) + VCSGI + VCPEI (B -

sinf) — %Inﬁz +

Vs
Bl _Cs Cs - 2 Veso~Vepo B
(555 10) @ (1 + 5.5 1) s (57 )

cosa) + Iy(a) + prn]

(41)

Vi thé , tong ning luong dugc nap vao ac quy trong khoang thoi gian

Woly = Wyt = wyt; duge xac dinh boi :

el =¢eL,+tel, =

mz

‘r”c (B—4) (42)
o-P

Ning luong tir dugc nap tir cac ngudn DC trong khoang thoi gian
woly < wyt < wyt, duge xac dinh boi:

to—t
€s1 = fﬂz " —Ipvcy, (t)dt =
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[(_ % 1,V a+ (g, + =55 1p) sina +

2oy Cc+Cp Ce+Cp
Vs
=—Ve. -V V.
(2 tso GP”) (1 —cosa)] ==
Eﬂ 2{4..'!0
(43)
C duoc tinh bang:
C=

Vs
__GCs ) ( Cs ) : 2 VesoVepo B
[( coich Ip)a+ IL55+C5+CPID smtx+( Ze (1
-:osmc)]

(44)

Ning luong tir dugc nap tr cac ngudon DC trong khoang thoi gian

Wol, = Wyt = wyt; duge xac dinh boi :

es= =2 [ * PiLs(t)dt =

Vs
Vs | _GCs Cs : 2 Vs Veg .
2wy [( Cs+Cp I”'Q) + (Ile + .:‘5+CP)Sm'8 + ( 7 )(1
-:DSB)]

(45)

Thay (5),(7) va (9) vao phuong trinh trén ta c6 :

85



€52 =

or G 108) +| (-2 1o) + (s + 505 To)
2wy { Cs+Cp lof) + [ z Cs+Cp lo )+ sy + Cs+Cp o ) cosa +
Vs

(T_VGSI_VGH) Sina] cosp +— [ﬁ _ Lster [(— £ ID) a +

Eﬂ Eﬂ, 2 mﬂ, C5'CP C5+CP

Cs ) - 2 Ves7Veps _
(ILSQ + coich Ip ) sina + ( Z0 (1 —cosa)

_l_

1

Io(a) + Ve, + chﬂ] (1— cosﬁ)}

woCp
(46)
D dugc tinh bang:

D=
{(Csiscp ‘IG'Q) + [(_2 CSTCP fﬂ) + (ILS& + Csiscp ID) cosa +

Vs
2 Ve, 7V : v Cs+C C
( z__t51 cPl) smac] cosp +— [—5 _ 5P [(— S 1‘0) a +

E:'G Zﬂ, 2 mﬂl':.‘sfp C5+CP
Vs
Cs ) : 2 VesiVepy B
("Lsu + coich Ip ) sina + ( Z) (1 —cosa)| +
1
" Io(a) + Ve, + chﬂ] (1-— -:03;3)}
(47)
Vi vay nang lugng dugc nap boi cac nguén DC :
Vv
Es = E.'S'l + 552 == —S(C + D) (48)
2wy
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Dbi v6i ton hao hé thdng, hai ngudn ndy bang nhau trong trang thai on

dinh.Vi vay (49) cho ta gia tri dong dién nap:

_ Vsmﬂ CP‘ (C+D)
lo 2 B—A (49)

Song hinh sin AC trén phan tai ctia bo nap loc bang mach cong hudng sé
dugc diéu chinh bang bd chinh luu ciu, sau d6 duoc didu chinh bang bo loc

thong thap L-C, tai ddu ra. Dién ap va dong dién nap dc quy da duoc loc.

Bang II: Cac gia tri cua dong dién

Pién ap dau vao I 40V
Tang s6 chuyén do6i 85kHz
Tang s cong hudng 83kHz
Gia tri dau vao cua tu C,, C, 1000pF
Dién cam cOng huong L. 7.57 uF
Gié tri cong hudng cia b tu C; 0.6uF

Gia tri cong huong cuia tu song song L, | 0.6pF

D0 tu cam cua b loc L, 4.9mH

Dién dung cua tu dién C, 1000pF

Bang III: Céc gia tri ctia cong tic hai chiéu S;,S;
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Dac trung Gia tri
Pién 4p ngudn tiéu hao 200V
Dong dién trung binh 18A
Bién do dong 18A
Xung dong 72A

Bang IV: Thong sb cua diode:

bac trung Gia tri
bi¢n ap nguoc cuc dai 100V
Bién dg dién ap nguoc 0V
Dong dién trung binh 10A
Bién do dong 10A
Xung dong 200A

Do gon séng sau khi loc tan s6 cao sé nho hon tai thoi diém loc tan sb
thap. Do vay, dién ap va dong dién gidng nhu nguon DC thuan thi hitu ich
hon cho viéc nap ac quy tht cap. Bo nap cong hudng cé tai ndi tiép- song
song cau la mot thiét bi nap c6 dong dién khong d6i duge xac dinh boi loai
loc tai dau ndi ra. Tién ich quan trong nhét cia HBSPRC 1a c6 thé dat duoc

hi¢u suat nap t61 da cho bg bién doi di¢n van hanh trén tan s6 cong hudng.
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Tién ich nay lam cho HBSPRC duogc uu tién dinh dang cho tng tmg dung bd
nap ac quy thi cap.
3.3. MO PHONG HE THONG BANG PSIM
3.3.1. Giéi thi¢u PSIM

Pé mo phong Pién tir cong suat ,c6 kha nhiéu phan mém, c6 thé ké ra
nhu: PSIM, TINA,PSPICE( tich hgp trong ORCARD, CIRCUIT MAKER...)
SIMULINK( trong MATLAB)....mdi phan mém c6 nhitng uu diém va co
nhiing han ché nhét dinh. Trong bai nay em xin gidi thiéu vé phan mém mo
phong PSIM — mdt phan mém duoc nhiéu nguoi sir dung véi nhimg wu thé 1a
dé sir dung, truc quan, dung luong ban cai nhe va kha manh trong linh vuc

Dién tir cong suat.

PSIM 1l phan mém md phong ciia hang Powersimtech Inc,trang chu ciia
hdng www.powersimtech.com, duoc nghién ctru va phat trién bdi tap doan
Models of Natural Comupiting (MNC), Verona, Italy, dugc thiét ké dac biét

cho cac hé théng dién tir va cac mach diéu khién.

Mot s6 ban PSIM vé trudc thuong thiéu mot sé module nhu Motor Diver

Module, Simcouple Module, Digital Control Module...

Phian mém PSIM duoc thiét ké véi giao dién dé s dung va cho phép

nguoi dung mé phong nhanh chong

Phan mém PSIM co ban bao gdm ba chuong trinh:
+ v€ mach (SIMCAD)

+ mod phong chuong trinh (PSIM)

+hién thi chwong trinh (SIMVIEW)
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*Ung dung:

Phian mém PSIM dugc tmg dung trong rat nhiéu linh vuc khoa hoc k¥

thuat thudc nganh dién nhu:

° Chuyén ddi AC — DC, Hé sb cong suit

e Kiém sat chuyén dbi k¥ thuét sb trong dién tir

e M0 hinh hoa va mo phong

e Dién 4p / ngudn bién ting, chuyén ddi ma tran

e Diéu khién dong co cam tmg

e Khéng gian vii try va quéc phong

e Naing luong tai tao: quang dién va pin nhién li¢u

e Nang luong tai tao: nang lugng gio

Ta c6 giao dién cuia PSIM khi khoi dong chuong trinh:

] itiedl

Filer Edi? 7iew VSu!:chirrcuit Elemerntsr Simula}g Optipns ‘Window Help . - 7':1,5‘,*7‘
D|S|d|=| & [=[@a] sk afs ale|o|n| @ =
.............................................................. =

b i a4 £ 1 e 0 o wod ) el e e R i e el P

| 4

Hinh 3.8:Giao dién cua PSIM trén windows
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Nhin qua giao dién ta c6 thé thdy dugc nhitng thanh phin co ban cua

PSIM :

Phan trén cung 13 thanh chudn (Standard) gdom File, Edit, View,
Subcircuit, Element, Simulate, Option,Window, Help. Moi thao tic trong

PSIM déu c6 thé thyuc hién tir thanh chuan nay

Thanh dudi bao gdm cac cong cu hay diung nhu New, Save, Open,... va
cac l1énh thuong dung nhu Wire( ndi day), Zoom, Run, Simulation( chay mé

phong)...

Bang viéc v€ mach dién va thay doéi cac thong so ta co6 dic tinh dau ra

ctia cac hé théng can nghién ciru.
3.3.2. M6 phéng hé thong bing PSIM

Hé théng ntra cau bo ngat mach song song ndi tiép (Hinh 3.1) bao gdém
nguén Vs, cac tu C1,C,,Cs,Cp,Co, hai cong tdc hai chiéu S;,S,, bon diode
D1,D,,D3,D4 va cudon cam Lg, Lg va ac quy thtr cép Vo voi dién ap nap bﬁng
40V

Khi phén tich ta di gia thiét ring cau chinh luu mot pha dugc ndi véi
dong dién AC hinh sin va dong dién nay duoc cap boi ngudn V.

Céc thong s6 mo phong
e Tang sb cong tic hai chiéu fs = 85 kHz
e Tang s6 cong huong : f, = 80 kHz
e Dong dién nap: lo=10 A
e Dinh mirc dién ap cia cac tu dién va cuén cam :100 V
e Dinh mirc dong dién cta cac tu di¢n va cudén cam :10 A

e Dién ap nguoc cuc dai cua diode : 100 V
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*Mb phong bang PSIM

C:\PSIM6.0\xong.sch™ folla ==

Hinh 3.9: So do bo bién ddi nbi tiép song song biéu dién trén PSIM

Ta c6 dac tinh cua di¢n ap khi chua qua bd loc Lo

WE

45

35

25

6000 12000 12000
Time {ms})

Hinh 3.10 : Biéu dién dién 4p ra trudc khi qua cudn cam Lo

bi¢n dp trudce khi dua vao ac quy

kT
B3 b R LR LT TP B L L L E L L TP B il
D ——————— b o
40
S e nnocee oo b e A
b T I A R i R R e R I
6000 12000 12000
Time {ms)

Hinh 3.11 : Dién ap dua vao nap ac quy
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Hé thong ntra cAu bo ngat mach song song nbi tiép dé nap ac quy c6 mot
luong 16n ning luong nhidu gitta 2 tang s6. Do d6 s& gay hién tuong xuat hién
dao déng giita dong va dién ap dau ra( thé hién & hinh 3.4). Hién tuong nay s&

gay ra ton hao nang luong cua nguodn cap.

3.4. KET QUA KIEM NGHIEM TRONG THUC TE.

Mot mau thir ciia bd nap ac quy co cdu trac lién két HBSPRC nhém D
dugc tao ra trong phong thi nghiém nham xac minh cac chirc nang hoat dong.
Mach bo nap ma da duoc phat trién s& ing dung cho mdt ac quy axit chi 12-V
48-Ah. Cac diéu kién thir nghiém nhu sau: tan sb chuyén mach fs= 85kHz, tan
s6 cong huong fo=80kHz, dong dién nap trung binh 10=6,9A, dién ap ngat
mach nap VBA=15,5V, va dién dap mach hé cua ac quy Voc=10,5V. Duéi
diéu kién van hanh binh thuong, cac thong s6 mach cia HBSPRC nhém D
danh cho bd nap ic quy dugc néu tai bang II. Quy cach dién cua cac van dién
tich cuc va cac didt duoc néu tai Bang III va IV, tuong Umg. Pinh muc di¢n
ap va dong dién cua cac tu dién va cudn cam tuong ing 1a 100V va 10A. Cac
dién tich cuc duoc diéu khién béi mot tan sé chuyén mach khong d6i 85kHz
dé sinh ra dién ap song vudng V,. Cac dang song dugc do dac bang cach s
dung mot dong ho van ning ki thuat s6. Hinh 3.12 13 so db cac dang song cua

tin hléu khéi dél’lg VGSl va Vgsz.

-
/"(;sz

/V(;sz
CHI1:10V/div CH2:10V/div thoigian2 Sus/div

Hinh 3.12: Tin hiéu kich hoat cic gia tri chuyén mach ctia cong tic
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CHI1:20V/div CH2:10A /div Time:2.5us/div

Hinh 3.13: Dang song dién 4p va dong cua cong tac S1

CH1:20V/div CH2:10A /div Time:2.5us/div

Hinh 3.14: Dang song dién 4p va dong dién tai thiét bi cudi dau vao ciia mach

cong hudng
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CHI1:20V/div CH2:10A/div Time:2.5us/div

Hinh 3.15: Dang song dién ap va dong tai tu dién Cs

+

4

Ws

N
/' ‘.

P B TR

\ J \ / \
™ J N/ “\

CH1:20V/div CH2:20V/div Time:2.5us/div

Hinh 3.16: So sanh gia tri dién ap gitra 2 tu Cs va Cp
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s
. \/'\ /

CHI1:20V/div CH2: 20V/div Time:2.5us/div

Hinh 3.17:Gia tri dién ap dau vao va dau ra cia mach cong hudng

"\

f A / l 4
My Ny Ny
Iy
;\ / / / \ ‘
i \Mw" .\-«...../r L‘M/

CH1:20V/div CH2: 10A/div Time:2.5us/div

Hinh 3.18: Bién ap d4u ra cia mach nap va dong dién dau vao cta chinh luu

cau
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/VDR 1,YpRr2

R e AmErrm o, v

U L/ \‘/

Ipr1,IpR2

’l""“\.“""“\
\\-*N.JWW/

CHI1:20V/div CH2:10A/div  Time:2.5us/div
Hinh 3.19: Bién 4p va dong dién cua diode Dy, Dy,

-

/VDR3, VpRr4

e gl
\'\»J N7
ipR3,ipR4

. PN
jo/ W m-/

CHI1:20V/div CH2:10A/div  Time:2.5us/div

Hinh 3.20: Dién ap va dong dién cta diode Dy, Dy,
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CHI:10V/div CH2:5A/div  Time:2.5us/div

Hinh 3.21: Bién ap va dong dién nap cua ac quy

V)
15.5

1451

13.5 F‘-"_
125}

11.5¢

10.5
0

100

200 300 375
(minutes)

Hinh 3.22: Bién ap cia cuc ac quy trong khoang nap
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8.0

7.0F “"“"‘“wm_\

I ﬁ“"’?g. :
6.0 B o
5.0 l 1 1
0 100 200 300 375
(minutes)
Hinh 3.23: Dong dién 4c quy trong khoang nap
(%)
100
OS5
90 +
85
8() 1 1 1
0 100 200 300 375

(minutes)

Hinh 3.24: Hiéu suat ic quy trong khoang nap

Hinh 3.13 hién thi cac dang song dién ap va dong dién cua cong tic dién
hoat tinh S1. Mot trong nhiing wu diém cta bo bién ddi dién nay 1a dién ap
thap di qua cac van dién tich cuc, bang voi dién ap dau vao. Truong hop nay
lam cho bo bién ddi dién thich hop véi nhitng Gmg dung dién ap cao, vi dy,
mot dién ap dong chinh luu 220 hodc 277 V duogc st dung dé cung cap
HBSPRC nhém D. Hinh 3.14 m6 phdng cac dang song dién ap va dong dién

ctia dau ndi vao trong mach cong huong. Hinh 3.15 phac hoa cac dang song
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dién ap va dong dién ctia tu dién cong huong Ves. Hinh 3.16¢hi cac dang song
dién ap cua cac tu dién cong hudng Cs va C,. Hinh 3.17 chi di¢n ap dau vao

dién ap dau ra cua dau n61i mach cong huong.

Theo 1y thuyét, Vep bang vp. Tuy nhién, cam khang phan tan trong céc
day dién dai va dién dung 16p chuyén tiép trong cac didt cau s& dan téi dao
dong trong hinh 3.18. Hinh 3.19 mé phong dang song dién ap dau ra cia dau
nbi mach cong hudng va dang song dong dién dau vao ctia bo chinh luu cau.
Hinh 3.20 hién thi cac dang song dién ap va dong dién cua cac didt chinh luu
cau Dg; VA Dr,. Hinh 3.21 chi cac dang song dién ap va dong di€n cua cac

dlé)t chinh luu cﬁu DR3 va DR4.

Hinh 3.22 chi cac dang song dién ap va dong dién nap cua dau ndi ac
quy. Trong hinh nay, ching ta c6 thé thiy dau ra 13 mét dién ap va dong dién
DC déu, day la mach 1y tuong danh cho cac bd nap ac quy. Hinh 3.23 mo
phong duong cong bién thién dién 4p cua ac quy. Pién ap dau ndi cia ic quy
tac tir 10,5 V 1én 15,5V trong 375 phit. Hinh 3.24 va hinh 3.25 tuong tng la
so do vé dong dién nap va hiéu suat nap. Dong dién nap mat 375 phut dé duy
tri khoang 6 A. Hiéu suét t6i da va t6i thiéu cia mach nap ac qui la khoang
85,14% va 93,98%, va hiéu suat nap trung binh cia HBSPRC nhom D la
90,02%.

*NHAN XET

D6 4n nay trinh bay mot ing dung méi cia HBSPRC nhém D danh cho
cac bo nap ac quy. Hoat dong trén tang sé cong huong, mach bo nap dem lai
nhimg lgi thé chuyén mach dién ap zero, giam t6n hao chuyén mach va ting
hiéu suat nap. Dong dién nap c6 thé duoc xac dinh tir tré khang dic trung cia
mach cong hudng bang tan sd chuyén mach c6 thé diéu chinh ctia bd bién ddi,
trong khi 6 HBSPRC nhém D duogc st dung cho bo nap thir cép dé tao ra cac
diéu kién nap phu hop.
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Hiéu suat nap tdi da cia HBSPRC nhom D danh cho cac bd nap dc quy cao
93,98%.

Qua qua trinh moé phong bang PSIM “bé bién déi cong hwéng song song
noi tiép dé nap ac quy” ta thiy bo HBSPRC di c6 nhing wu diém hon han
nhitng bd nap ac quy thong thuong khéc.

Mach nap ac quy c6 hiéu suét cao trén 90%.
Loai bo dugc dong dién gon song cao khi nap ac quy, kéo dai tudi tho ac quy.
CAu tao cua mach nap don gian trong luong nhe, kich cd tuong d6i nhé gon,

dé sir dung, stra chira, bao dudng.
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KET LUAN

Qua thoi gian thuc hién dd an tot nghiép: ”Phdn tich va mé phéng bang
PSIM nita cau bé ngdt mach song song noi tiép dé nap ac quy” da giup em
nam vimng thuc té chuyén moén, nham cing ¢ thém nhiing kién thirc da hoc &
nha truong.

Do 4n tot nghiép da thuc hién dugc mdt s6 van dé sau
e Tim hiéu vé ac quy va cac phuong phap nap ac quy
e Tim hiéu vé cac bd bién doi dong mot chiéu
e Phan tich, thuc hién dugc mé phong, va xay dung duoc b ngudn nap
ac quy v6i hiéu suét cao.

Do thoi gian ¢6 han va nang luc con han ché nén dd an cta em con

nhiéu thiéu sét, mong thiy cb va cac ban déng gop ¥ kién dé d6 an cua em

duoc hoan thién hon.

Em xin chan thanh cam on |

102



TAI LIEU THAM KHAO

1. Nguyén Binh (2000), Pién tir cong sudt, Nha xuat ban khoa hoc va k¥
thuat

2. T.S. Mundra and A. Kumar , ( Aug. 2007), An innovative battery charger
for safe charging of NiMH/NIiCd batteries, IEEE Trans. Consum. Electron.,
vol. 53, no. 3, pp. 1044-1052.

3. B. P. McGrath, D. G. Holmes, P. J. McGoldrick, and A. D. Mclver, (Jul.
2007) , Design of a soft-switched 6-kW battery charger for traction
applications, IEEE Trans. Power Electron., vol. 22, no. 4, pp. 1136-1144.

4. F. Boico, B. Lehman, and K. Shujaee, ( Sep. 2007) , Solar battery chargers
for NiMH batteries, IEEE Trans. Power Electron., vol. 22, no. 5, pp. 1600—
16009.

5. X. Liuand S. Y. Hui, ( Jan. 2008), Optimal design of a hybrid winding
structure for planar contactless battery charging platform, IEEE Trans.
Power Electron., vol. 23, no. 1, pp. 455-463.

6. L. Schuch, C. Rech, H. L. Hey, H. A. Griindling, H. Pinheiro, andJ. R.
Pinheiro, (Sep./Oct. 2006). Analysis and design of a new high-efficiency
bidirectional integrated ZVT PWM converter for DC-bus and battery-bank
interface, IEEE Trans. Ind. Appl., vol. 42, no. 5, pp. 1321-1332.

7.C. G. Kim, D. H. Seo, J. S. You, J. H. Park, and B. H. Cho, (Dec. 2001),
Design of a contactless battery charger for cellular phone, IEEE Trans. Ind.
Electron, vol. 48, no. 6, pp. 1238-1247.

103



104



