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TOM TAT

May phat dién kich tir bang nam chdm vinh ciru ¢6 cdu tao don gian va van hanh
dé rat thich hop voi cdc turbine gio hoat dong doc lap. Vi téc dé lam viéc luén thay doi,
nén ndng lwong can dwoc lwu trit vao dc quy dé dam bdo chat lwong dién ning. Két qua
thi nghiém trén mé hinh vt Iy cho thdy hiéu sudt phat dién phu thudc vao sé vong, duwong
kinh déy qudn stator va ché dé van hanh ciia may phdt.

ABSTRACT

A permanent magnet generator has a simple structure, easy to operate, and is used
for small wind turbines. Because their speed is always changing, so the energy is stored in
the battery to ensure quality of power. Experiments on the physical model have shown that
the energy performance depends on the number and diameter of the wires, and the
operation mode of the generators.

l. GIOI THIEU

Trong bo1 canh nang luong hoa thach ngay cang khan hlem gi6 dugc xem la mot
trong nhing ngudn ning luong tu nhién thich hop dé san xuat dién nang. Véi wu diém
khong ton nhién liéu, khong lam anh huong dén moi truong ty nhién, may phat dién gio
ngdy cang phat trién tir quy moé ho gia dinh dén hé théng dién qudc gia. May phat dién
trong turbine gié lam nhiém vu chuyén niang luong gié sang dién ning. Chinh vi vay, viéc
lya chon va sir dung may phét dién pht hop gitip nang cao hiéu suét va tang tudi tho cho
céc turbine gi6 c6 y nghia rat quan trong.

Trong cac loai may phat dién, may phat kich tir bang nam chdm vinh ciru dugc sir
dung thich hop nhét cho cac turbine gi6 cong suét nho hoat dong doc 1ap. Han ché cua
turbine gio hoat dong doc 1ap 1a tbc do ludn thay doi, ddn dén may phat dién lam viéc
khong 6n dinh. Khi toc do thap, may phat dién khong du cong suat, nhung khi tc do cao
lai bi qua tai. Do d6 may phat dién sir dung trong turbine gié hoat dong doc 1ap can phai
khéc phuc dugc han ché trén.

Muc tiéu nghién ctru la lya chon may phat dién thich hop véi cac turbine gio cong
suat nho hoat dong doc 1ap. Trong bai viét ndy s& trinh bay dic diém ning luong gio, lva
chon may phat dién kich tir bang nam cham vinh ctru, va két qua thyc nghiém trén mé hinh
vat Iy may phat dién da lya chon.

II.  PAC PIEM NANG LUONG GIO

Cong suat cua niang luong gio thay ddi theo 1ap phuong lan toc do gi6. Do do,
nghién ctru ddc diém ning luong gié c6 ¥ nghia quan trong trong viéc thiét ké cac turbine
gid, cling nhu nang cao hiéu suit phat dién cua cdc may phat dién gio.

Téc do gio thay doi lién tuc trong mdt pham vi rong va phu thugc vao cac yéu tb
nhu: vang khi hau, dai ly; sy thay doi theo mua, theo nam, theo ngay, theo gio, ... Trong
d6 toc do gio thay doi trong thoi gian ngan tir dudi mot gidy dén khoang 10 phut duoc goi
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1a nhiéu loan gi6 va 16¢, c6 anh hudng rat 16n dén viée thiét ké turbine, hé théng dién, chat
luong dién nang va nang cao hiéu suat phat dién, hinh 1.

- Hién tugng nhiéu loan gi6 c6 tac dong ngau nhién dén su thay ddi cua toc do gi6. Su
thay d6i nay duoc tac dong theo ba hudng 13: huéng doc, huéng ngang, va hudng
thang dimg.
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Hinh 1. Sy thay doi tc d gi6 trong khoang thoi gian ngian

- Ldc 1a mot hién tuong tach ro1 voi truong gio nhiéu loan. Phu:(mg phap mo ta cac thudc
tinh ctia mot con 1oc 1a do cac dai lugng: bién do, thoi gian tang toc, su thay d6i 16n
nhat cua 16¢, thoi gian giam téc, hinh 2.
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Hinh 2. Mé ta thudc tinh 16¢
Nhu vdy, néu xét tai mot vi tri dia Iy va & mot d6 cao nhat dinh, téc do gi6 lubn

thay d6i theo thoi gian, 1am cho tdc do clia may phat dién trong turbine gié ciing s& luén
thay d6i, anh hudng truc ti€p dén cong suat phat dién, hinh 3.
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Hinh 3. Pic tinh céng suét ciia turbine gi6
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1. Lwa chon may phadt dién

Tir ddc diém cia ning lugng gié va quan hé gitta cong sudt phat dién voi toc do
gio, cac turbine gio hoat dong doc lap thuong phai luu trit ndng lugng dién vao ac quy va
sau d6 nghich lwu thanh dién xoay chiéu cung cép cho tai & dam bao chat luong dién
nang, hinh 4.
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Hinh 4. Két cAu may phat dién gié cong suit nhé hoat dong doc 1ap

Turbine gié cong suat nho hoat dong doc 1ap chu yéu cép dién cho cac ho gia dinh,
can thiét phai van hanh don gian va hi¢u suat phat dién cao, nén may phat xoay chiéu kich
tir bang nam cham vinh ctru (Permanent Magnet Generator, PMG) duoc cho 1a thich hop
nhat vi khong can dong dién kich tir khi hoat dong, cdu tao khong c6 chdi than va khong
ton hao nang luong trén cudn day kich tir. Ngoai ra, vi hoat dong doc 1ap nén téc do lam
viéc cua turbine ludn thay d6i. Do do, dé phat dién dugc ¢ toc do gid thap va khong bi qua
tai khi toc d6 gid cao vi ~dong nap ac quy 16m, may phat dién dugc chon thuong la may phat
xoay chiéu 3 pha co thé chuyén ddi duogc ché d¢ hoat dong tir sao sang tam giac. Khi toc
do thap ‘may phat lam viéc ¢ ché d6 sao dé dién ap phat ra lon va khi tbe do cao chuyén
sang ché do tam giac dé giam dién ap dat vao ac quy dong thoi ting cong suat phat dién.

2. Ning cao higu sudt mdy phdt PMG

May phat dién kich tir béng nam chdm vinh cuu (Permanent Magnet Generator,
PMG) c¢6 ciu tao bao goém rotor va stator. Trong d6 rotor (phan kich tir) duge 1am bang
nam cham vinh ctu, stator (phan img) c6 16i sat 1am bang thép ky thuat dién va day quan
lam bang day dién tir, hinh 5.

Hinh 5. Cfi}l tao may phat dién nam cham vinh ciru )
1. Canh tay don, 2. Truc truyén ddng, 3 va 5. Rotor, 4. Stator, 6. Bd chinh luu, 7. Ac quy.

- Khi hoat dong, strc di¢én dong mot pha day quén phén ung cua PMG la:



E,=44.twgsK, (1)

Trong do: n la tdc do rotor, p: s6 doi cuc tir, W: sd vong day mdt pha stator, ¢ : tu
thong kich tir (4 - hang so6)

Véi: K. = 4,44 —: H¢ s6 stic dién dong.
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Zm: Téng trd tir ciia mach tir stator.

Suy ra, strc dién dong mot pha ddy quan phan tng sé la:
E,=44.fW4K, = 4,44.£qu.w $=K_npw.g (2)
60

Tir biéu thirc (2), dé tang strc dién dong khi lam khi 1am viéc & téc do thap, may
phat dién nén c6 nhi€u so cuc tir, 2p.
- Khi ndi tai vao may phat, dién ap trén tai 1a: V,=E, - X l,-R,1, (3)

Trong d6: Xs: tré khang mot pha ddy quin stator, Ra: dién tré mot pha diy quéan
stator, la: dong dién tai.
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Hinh 6. So' dd twong dwong mdt pha diy quin stator

- Vi rotor cua PMG lam bang nam cham vinh ctru nén ton hao cong suat & rotor bang
khong. Do d6 qua trinh ndng luong ciia may phat dién nam cham vinh ctru duoc biéu
dién nhu hinh 7:

Céng suit vao Cong suat dién tir Céng suit ra
By =t @, B =Tya Oy Poe =3I  coso
Tén hao sat tir Tén hao déng
stator trén day quan
p@ stator
’ Fop =3IR,

Hinh 7. Qua trinh ning lwgng cia PMG
Tir gian d6 nang luong cho thdy, néu xem ton hao sit tir stator Ps khong doi, thi

hiéu suat cia PMG phu thudc vao cong suét dién tir P, va ton hao déng trén day
quan stator Pcy.

- Céng sudt dién tir:
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Trong do: Ea: strc dién dong pha, v, : di¢n ap pha, 5 : goc 1éch pha gitra strc dién
dong va dién ap, Xs: trd khang mot pha day quén stator.
Khi thé : Ex va Vv, vao, ta co:

K_..n.pgw \/(KE.n.p.¢.W ) - (1, K, npw?)’
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dt

Vi ¢ 1a hing sd, tir theo (5), néu dong trong day qun stator |, khong doi, cong suat
dién tir ty 18 nghich vé6i s6 vong day quén stator W. Do d6 dé ting cong suat dién tir P4 cua
may phat, can phai giam so vong day quan stator.

- Tén hao dong trén ddy quin stator:
|
AP, =31:R,=31.p.— (6)
S
Néu xem dién tré sudt p 1a hang sd va gia tri dong tai I ¢ dinh, theo (6) dé giam
t6n hao dong P_, can phai giam chiéu dai day | (ttc 1a giam s6 vong ddy quan stator W) va
tang tiét dién S cua day quan stator.

2. Két qua thi nghiém

Thi nghiém trén mé hinh vét 1y cta turbine gié hoat dong doc lap ¢ cac thong sb
nhu sau:
- Rotor turbnine: 3 canh, chiéu dai mdi canh 1 0,58 m.
- May phét dién loai PMG 3 pha cé: cong sut dinh mure Py, = 55W, s6 vong mot pha W
= 84 vong, duong kinh day sator d = 0,85 mm, s6 cye tir 2p = 12.
- Ty s6 truyén tdc do tir rotor turbine dén truc may phat: 1/3

Két qua thi nghiém khi mdy phdt vin hanh 6 ché dg sao:
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V(mis) 1] 14| 21| 24 3.2 4] 48] 56| 6.4
u(v) 5 8 10 13 18 24| 27 29 31
P(W) 05| 16| 25| 39 11| 144| 21| 232| 288

Hinh 8. Két qua thi nghiém khi may phat van hanh ché d¢ sao

Két qua thi nghiém khi mdy phdt vdn hanh 6 ché d¢ tam gidc:




50
40
an ——\m/s)
- —a— LW
10 ‘__!F_F.___‘_d__,:———'—_* -
IR s S S —
1 2 3 4 5 i
6.
V(m/s) 2.4 3.2 4| 8| 6 4
U(Vv) 4.6 5.8 7.5 2 2 13.5
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P(W) 5.3 8.3 129 | 12| 81 5

Hinh 9. Két qua thi nghi¢ém khi may phat van hanh & ché do tam giac

Két qua thi nghiém cho thdy, khi cing mot dién ap dit vao dc quy, néu may phat
dién van hanh & ché d6 sao c6 toc d6 lam viéc va cong suét phat dién thép hon so véi khi
van hanh ¢ ché d6 tam giac. Vi khi mic sao ton hao cong suat trén day quan stator 16n hon
khi mac tam giéc.

Nhu vay, may phat van hanh & ché do sao chi thich hop khi turbine lam viéc trong
diéu kién toc do gié thip, con o ché do tam giac phu hop khi toc do turbine cao. Két qua
thi nghiém nay cting cho thay rang de nang cao hiéu suat may phat dién PMG cho turbine
gi6 hoat dong doc 1ap can phai giam sé vong va tang duong kinh day quan stator.

IV. KET LUAN

Mady phat dién xoay chiéu kich tir bang nam cham vinh ctru, PMG thich hop cho
céc turbine gié cong sut nho hoat dong doc 1ap. Voi dic diém nang luong gio ludn thay
d6i, nang lugng do may phat tao ra dugc chinh luu thanh dién mot chiéu luu trir vao ic quy
dé dam bao chat lugng dién nang.

Pé nang cao hiéu suat phat dién, may phat PMG nén c6 nhiéu s6 cuc tir 2p, giam s6
vong W va tang tiét dién S day stator. Khi toc d6 gi6 thap, may phat van hanh & ché do sao
va khi téc do gid cao chuyén sang ché do tam giac.
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