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TOM TAT

May phat dién gio ngay cang phdt trién manh mé vi can giam thiéu viéc su dung
nguon nang lirong héa thach, giam thiéu é nhzem méi trieong ... Hién tai c6 rat nhiéu cong
nghé turbine glo nhung lam vzec vOi hiéu suat khong cao o dzeu kién gié thdp, glo quan,
gi6 thay doi chiéu ciing nhie vé Ii do kinh té. Bai bao dé xudt cac blen phdp nham ning
cao hiéu sudt may phat dién gié nhw gidm thiéu ton thdt cong sudt bang cdch lwa chon
cap dién dp cao hon, lwa chon b truyén déng hop Ii dé ndng cao hiéu sudt truyén dong
va lira chon sé cue cho ré to mdy phdt dién két hop véi ty s6 truyén. Cdc két qua nay dwoc
kiém nghiém trén mé hinh mdy phat dién gié cong sudt nho.

ABSTRACT

Wind generators are developed more and more powerfully today because of the
need to cut down the fossil power and to reduce environmental pollution... Although there
has been great progress in wind turbine technology, its output however is still rather low
because of insufficient use of the wind and also of economic conditions. The methods
used in this article aim at raising the output of low capacity wind generator to cut the
power, namely by choosing the higher voltage, available gearbox transmission to raise
the output and choose the magnet poles for generator which combines the transmission
ratio. These results are tested in low capacity wind generator.

I. GIOI THIEU

Nang lugng hoa thach ngay cang can kiét
va cling nhu viée giam ap luc cho luoi dién
quoc gia, con nguoi can tim ra mot ngudn
nang lugng méi dé thay thé nhu ning luong
gi0, nang lugng mat troi, nang lugng sinh
khéi... Nang lugng gid dang duoc thé gisi
chu y va khai thac manh mé véi cong nghé
ngay cang duogc phat trién. Cac may phat
dién gi6 1a can thiét cho cac ho gia dinh
¢ céac vung ndng thon, vung siu, vung xa,
vung cao, hai dao va cac vung khong thé
dua dién dén. Hién nay, thé gidi c6 rat nhiéu
cong nghé vé nang luong gié. Tuy nhién,

cac cong nghé nay lam viéc co hiéu suat
khong cao khi né lam viéc & dicu kién gi6
thap, gid quan, chiéu gi6é thay ddi lién tuc
[1]. Mot s6 bién phap duoc dé xuit nham
nang cao hi¢u suat ctia may phat dién gio
cong suit nho dé dap ing voi diéu kién gi6
thp, gi6 quan va chiéu gi6 thay doi lién
tuc cling nhu viéc gidm gia thanh cho may
phat dién gi6. Bai béo ndy dé xuét cac bién
phap néng cao hi¢u suat may phat dién gio
bang cach giam thiéu ton that cong suat
Ivra chon bd truyen dong hop i, va chon )
cuc cho rd to may phat dién gio.
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chon d? tii nghién ciru trén m3 hinh tua bin gié truc ding véi kidu déng canh
Lenz2.

Céah gié

Hinh 1.14. Kidu déng eiia VAWT

Hinh 1. Hinh dang turbine gi6 truc dung

II. PHUONG, PHAP NANG CAO
HIEU SUAT MAY PHAT DPIEN GIO

May phat dién gi6 cong suat nho sé
phu hop cho cac ho gia dinh, boi vi cac hd
ia djnh thuong st dung cong suat khon
on lam va vi téc do gi6 thap nén cac he
thong may phat dién g16 can phai lam, viéc
c6 hi¢u suat cao nham déap u'n]g1 nhu cau s
dyng va dieu ki¢n gid cling nhu diéu ki¢n
ve kinh t€. Bai bao dé cap dén may phat
dién gid loai truc dimg voi kiéu dang canh
l1a Lenz2, loai nay s€ phu hop véi diéu kién
g10, ché tao don gian va dé van hanh...[2]

1. Céc yéu t6 anh hwéong dén hiéu suat
cua may phat dién gio

a. Hiéu sut cia turbine [3]
Nang lugng gi6 ¢ diéu kién binh
thuong dugc tinh theo cong thtrc:

P, =0.64741° (W) (1)

Nang luong cua jurbine gio thuc té
thuong do gia tr1 C_quyét dinh, C_chinh la
hiéu suat cua turbifie. Hiéu suat to1 uvu, nhat
cua mot turbine 1a 59.3%, tron% thye te déu
khong dat dén gié tri nay, ma chi nam trong
khoang tir 20-30% [SL. Cong suat co dugc

tin
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Hinh 2. Hé thng co ban
b. Hiéu suit ciia truyén dong [3, 7]

Cong suét klln qua bd truyén dong
a:

E=n,b

, (W) (3)
Vgi n, 1a hiGu suét cua bg truyén

dong. That thoat truyén dong chu yéu do do

dinh ma sat ciia banh rang va try do cia truc

xoay. T{ I¢ that thoat tuy thude chat lugng

bd tryyen dong, hi¢u suat mat di khoan

1% dén, 2% o moi tang banh rang. Vi q la

s0 tang banh rang, nhu Hinh 3.
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Hinh 3. Hiéu suét truyén voil, 2,3 téng

V6itoc do gjo thap, toc d 16 to canh
€16 phu thude vao toc do gi6 va duang kinh
r6 to. Nhu vay, lua chon bd truyén dong
Ehu thudc vao céc yeu to: toc dg,gid trung

inh, toc d0 ro to canh gi6 n, va toc do may
phat dién n,.

c. Hi¢u suit ciia may phat [3, 6]
Cong suat ngd ra may phat dién P,

=04 (W) 4)

May phat cang 16n s€ co hiéu suat
cao hon cadc may nho. Mot so that thoat ti I¢
voi1 dién tich r6 to va mot so khac ti 1€ voi
cong sugt 5(511] Su thay doi hiéu suaf theo
cong suat khac nhau 1a do hi¢u suat cta

turbine va bg truyén dong.
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Ty sb cong swat dinh mirc ngd vao PyPr
Hinh 4. Hi¢u suat may phat cta cac c& may
Céc that thoat trong may phat di¢n:
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That thoat do tu tré va dong dién
x04dy, day 1a ham theo dién ap va tan so.
That thoat do khe khong khi va ma
sat truc g0, thay doi theo van toc goc.
That thoat trén day dong, ti 1€ voi
binh phuong dong dién tai.
 Muc d6 that thoat tuy thude
Vao cau tao cua may phat.

d. Cong suit va tong hiéu suit [3,
7] .
Trong may phat dién gié c6 nhiéu
thong sO lién hé vo1 nhau, lam anh hudng

dén hi¢u suat cua toan h¢ thong 7, .

;'?D :Crpﬁm';?g ‘\5)
Cong suat dién ngd ra cua may
phat:

E=C,n,0.E, (W) (6

p : mat do khong khi; A: dién tich
0 to. ;
Nhu da biét, cong suat cia may
phat dién dong bo ¢ dau cuc [6]:

Py = mUILcoso i (7)
m: sO pha.
Gia st tai la khong doi: P,
Q,=const.
ThiAU = &5 40, 4, (8)
rr
R ; X,: dién tr¢ va dién khang cta
day quan.

Cong suat P dugc tinh nhu sau:

=m.sinéd lB.Hf.@?K%g.RHJ-
11 gKdgeE R P.[T
2 AT
[4,44. I KHq.w.QL} (9)
o

— L&

—m.sinég

+ fi tan sO cua may phat dién
(Hz).
+ ([): tur thong, phu thudc vao dong
kich tu va mach tir cia nam cham.
+ K, : phy thudc cach quan day.
+ R 'hé s6 tir tré phu thudc vao

mach tur.
R =_1
Yo, .
p: hé so tr thim phu thudc vat
., lidu :
S: tiét dién cua 161 thép quan mach
tu. ;
+ p = const: dién trd suat cua day
quan.

+ K, = const; 1 = k.w la chiéu dai

va w la s6 vong day quan.

+ J=const: mat d6 dong dién (A/

mm?). .

+ U: dién ap dau cua tai (A).

+ I: dong dién cua tai (A).
., CongsuatngdraP_ phu thudc cac
yéutd: |

.Toc, do quay cua r6 to may phat

dién: tap sO cang cao thi P cang Ion., Do
do, tir toc do thap cua rd to canh gi6 dé co
toc do cao phu hop vdi toc dd may phat dién
thi can phai thong qua bg truyén dong.

S6 doi cuc p: moj may phat co so
do6i cuc phu h(_)’p vo1 két cau cua no. SO doi
cuc cang 1on thi két cau ciia may phat dién
cang 16n va phai c6 vat liéu php hop. Bé
may phat lam viéc hiéu qua ¢ toc dg thap
thi phai lya chon so doi cuc 16n va két hop
v6i viée lya chon ty s6 truyén phu hop.

Tur thong ¢: tir thong phu thude vao
dong kich tir. Thong thuong trong cac may
phat dién thuong su dung ngudn kich tur la
ac quy hay nam cham vinh ctru.

bién 4p U: dién ap ngod ra cang 1on,
khi do s€ giam dugc ton that dong.

2. Bién phap ning cao hi¢u suit

Higu s,uét,cfla} hé théng Ny, phu
thydc nhigu yéu to: hiéu spat turbine, hi¢u
sugt truyén dong, hi€u suat may phdt, ton
that cong suat may phat... Hiéu suat cua
turbine phu thudc vao kiéu dang canh
nén kho thay doi, véi turbine fruc dung
kiéu dang canh Lenz2 co hiéu suat cao nhat

dat duoc la cao nhat la 38,9% [4].
_Trong mady, phat c6 rat nhi€u ton
hao, can giam thi€u luong ton hao dong
cua may phat dé cong suat ra la 16n nhat.
. Lya chon hdp truyén dong phu
hop voi diéu kién gio thap. Voi ty s
truyén khoang 8 dén 40, phu thudc
vao duong kinh cta r6 to va chon so
tang banh rang 1a 2 tang, dang hinh
try, rang thang trong hop kin cd bdi
tron nham dé dang trong truyén dong
cling nhu khoi dong & diéu kién gid
thap va hi¢u suat truyén dat khoang
0.98.
o Hiéu suat may phat phu thugc
vao két cau, vat liéu, toc dd va so cuc...
Lya chon s6 cuc cia may phat co so
cuc 16n dé phu hop véi toc do gid, voi
ty so truyén lya chon nhu trén, c6 thé
lga chon may phat dién khoang 12
cuc khi chon ty so truyén 1a 12. Khi
d6, may phat dién lam vi¢c hi¢u suat
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cao & toc d6 500vong/phit. Hidu suat
ciia may phat dat 0.822
o Két hop ty sd truyén voi sb
cuc cua may phat hop ly sé
lam hiéu suat ciia hé thong
nang cao va giam chi phi san
Xuit may phat dién gi6 cong
suat nho.

III. XAY DUNG CHUONG TRINH

1. Luu d¢ thiet ke

Luu do thiét ké turbine gi6 con
suat nho truc dimg véi kiéu dang can
Lenz2.
Budge 1: Khao sat gio.
Buge 2: Xac dinh van toc
Bude 3: Xag dinh cong suat dlen P & ngd
ra mong muon.
E}wc : Udc luong dién tich canh thiét

A-

A=d,, *h (m?) (11)
@ Voéi: dm la duong kinh canh 16 to
m); \
h 1a chiéu cao canh ro to

(m). : ,
Bude 5: Cong suat gio to1 da thu dugc:

P,=0.647*Au* (W). (12)

Budc 6: Cong suét co 1am quay truc ro to:
P, = C,*Py, (W)_,(f'p =0.389(13)

Budre 7: Cong suit qua bo truyén dong vai
hiéu Suét truyén dong lan

F=n,E, (W) (14

' Tinh tbc do quay cia ro to canh
gio:

n, =_*" 60 (vg/ph); A=0.8(15)
2,

Lya chon ty sO truyén dong i:

Toc do quay cua may phat dién la
,» tinh dugc ty sO truyén dong i = n /n

Neu 1<7 thi lya chon mot tang banh
rang. Néu 8 < i < 40 thi lya chon 2 tang
banh rang. Con 1 16n hon thi chon nh1eu
tang hon. Hiéu sudt truyen duoc t1nh néu
chon 1 tang, hiéu suat 1a 0.99 va néu thém

tang nira thi hiéu suat giam thém 1%.

Bu’(rc 8 Cong suét ra P ot cua rnay phat:
P, P (W);n,la hiéu suat may phat.

Budc 9: Klem tra cong suat ngoraP,
e NéuP <P thiphai tang “lai
dién tich carh, tic phai quay
lai budc 4
e Néu P . > P thi thu’c hién
budic, 10.
Bude 10: Dua ra chi tiét két qua thiét ké

Ehao sat gie

¥
Vintde gid dinh mi
Ul 05
¥
Chon céing suat
1gd ra mong madn
FPe ()
i 4
Lara chon [hén t:[ph canh
1 to khi thict ké A (m®)
¥

Tinh ning hrgng gié thu
duritc tr dién*tich A Po (W)

Tinh cdng st thu duge
gua bd trren diing P, (W)

¥
Tinh cdng sudt co thu ducc
lam gquay tnae 8 to Py, (W

Téang dién tich T
bs
A (') Tinh céng sudt ngd ra
cha iy phat dign P, (W)
¥
Sai
_< Pn = Pow >
Piing
Pwa ra kit qui thidi ki

Hinh 5. Luu dd thiét ké

Xay dung chu’o’ng trinh thiét ké
may phat dién gio cong suat nho
e Tiéu chi thict ké: Hi¢u_ suét
cao; cau tao don gian; dé van
hanh bao dudng; thay doi toc
do nho by truyén dong; thay
d6i dwoc dién tich canh 16 to;
it duy tu bao quan; bén; dlen
ap 220VAC hay 24VDC...
o Cong suat ngd ra du kién
cua may phat dién gido & muc
thuong xuyén 1a 20W.
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Bang 1. Céc thong s6 dau vao

Van toc g16 dinh muc 4 m/s
Ty sb toc do TRS 0.8
o "S6 canh 3
Thong so Kiéu dang canh Lenz2
dau vao
Puong kinh 16 to 2m
Chléu, cao canh 2m
So tang 2 tang
) Dién tich 16 to 4 m?
Thongsd [ Cong suat ngd ra 20W
daura Dudng kinh, s6 tang | Thay doi duge
Cénh Canh ton 0.45 mm
Gian, tru Sét va thép Sat

Mo hinh thiét ké va thi cong c6 thong s6 dau vao nhu Bang 1 va dau ra nhu Bang 2.

Bang 2. Cac thong s6 dau ra

Cong suat thu tur gio 166 W
Hicu Suat turbine 0.398
Hi€u suat truyén dong 0.98
Hidu suat may phat 0.278-0.822
Higu suét toan hé théng | 0.11-0.313
CoOng suat ra 18.3-52 W

Chuong, trinh thiét ké tu dong dé tinh toan va cho ra cac két qua dau ra. Hinh 6 1a
mot vi du dién hinh c6 thé nhap cac thong s6 dau vao va nhan duoc két qua dau ra.
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Bane 3. Két aua tinh toan IV thuvet
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g trinh thiét ké ty dong

May phat duoc lua chon dé thi cong 1a may phat dién c6 cdu tao gdbm c6 hai phan
chinh Ia stator c6 3 cudn glé;/ dat 1éch 120° va r6 to ¢6 6 cuc, nhu Hinh 7.
o3\ 0 1 b ]
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Hinh 7. Stator ciia may phat dién

e Hop truyén dong duoc lya chon ty s6 truyén 8; 10; 12 va chon hai tAng banh rang,
Chonrangdanghinhtrurangthang,dugcdattronghdpkincodbditron, Hinh8. Hopso
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c6 thé thay d6i dugc toe 46 dé co thé thi nghiém duoc & nhiéu cap téc d6 khac nhau.

Hinh 8. Banh rang trong truyén dong

e Canh r6 to duoc 1am 2 ting, mdi ting co duong kinh 2.0m va chiéu cao mdi
gﬁlré la 1.0m. Canh dugc Iam bang ton. P day canh 0.375m. Chiéu dai canh la
.80m. .
e Tru do, truc quay lam bang thép tron. | ,
Tay quay lam bang thép, co thé truot dé thay doi duoc duong kinh canh 6 to.
e Gian do dugc lam bang thép chir V.

Hinh 9. M6 hinh may phat dién gi6 thi cong
IV. KET QUA THi NGHIEM

Két qua do dat trén m6 hinh may phat dién gid. Toc do gioé khao sat & d6 cao 20m
thuong xuyén dat dugc 1a 4.0m/s. ; o ’

., Tu cac két qua thi nghiém, cong suat dat dugc gan bang cong suat tinh togn khi
thiét ké. Nhung cong suat do dugc nho hon khi tinh todn, vi khi thi cong mot s6, phan van
chua dat dugc hi€u suat nhu mong muon. No6i chung cac gié tri do tir mo hinh thé hién gan
dang véi cac §ié tri tinh togn, cong suat dat thuong xuyén mirc 17W véi hi€u suat toan hé
thong 1a 0.102 va cong suat dat dugc khi van toc gio 1a 6m/s 1a 44W.

Bang 3. Két qua do dat ¢ cac toc do gio

ng

toc | Dién | Dong | Cong Higu
gi6 | 4 tai suat | SUADE | Ghicha
u U{)V) 1A) | PW) " g
(m/s) 0
uay
<2 ] o - ; ; &am

12.5 | 0.45 5.63 0.081
184 | 0.923 17.0 0.103

Thuwong
xuyén

45 0.98 44 0.079
63 1.02 67 0.076 Cuc dai

3
4
5 343 | 0.96 33 0.102
6
7

it xuét
z8 hién
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V. KET LUAN

T cac tai liéu nghién ctru cling nhu
thi nghiém trén m6 hinh may phat dién gio
cong suat nhé. Bai bado da de xuat ra céc
bién phép dé nang cgo hi€u suat cho may
phat dién gié cong suat nho bang cach giam
ton that trong may phét dién, Iua chon bd
truyén dong va chon s6 cuc cho may phat
phu hop vai ty s6 truyén. Cac bién pha
nay khong nhtng néni cao hiéu suat ma
con mang lai hi¢u qua kinh t€ khi san xuat
hang loat may phat dién gio.
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