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TOM TAT
May phat dién gié truc dirng céng sudt nhé cé thé hoat dong Véi toc do gié nhé (v < 6
m/s) la mét van dé dang dwoc quan tam nghién civu phdt trién. Pa c6 nhiéu giai phdp dwoc
dira ra nhw t6i wu bién dang cdnh, sir dung vdt liéu nhe cho cdanh va cdc két cdu lién quan,
tang hiéu suat dynamo, siz dung cdc 6 truc cé ma sat nhé, tw diéu chinh canh theo hwong
gi6, ... Bai bdo trinh bay cdc két qud nghién citu Vé gidi phdp tw diéu chinh cdanh theo hiréng
gio dua vao do léch tam cua truc mang chong chong gié va truc quay cua tuabin may phdat
dién gié truc ding. Mét co cau tir diéu chinh cdnh theo hidng gié véi cac dé léch tam tinh
toan 45,50, 55, 60 mm da duoc thiét ké va thir nghi¢ém. Cdc thi nghiém cho thcfy, co cau tw
diéu chinh canh theo hwéng gié V&i do \éch tam 50 mm giip mdy phat dién gié truc dimng
cong sudt nho Véi bién dang canh NACA c¢6 thé hoat dong ¢ toc d gio vao khodang 2,5 mls.

Tir khéa: VAWT; NACA; t6c do gié; do \éch tam,; huong gio.
ABSTRACT

Small vertical axis wind turbine (VAWT), which can operate under small velocity (v < 6 m/s), is
an issue that is being researched to develop further. A lot of solutions have been suggested such as
using light material for blades and other structures, increasing efficiency of dynamo, using bearings
having small friction coefficient, moving blades related to wind direction, etc. This study aims at the
solution of moving blades related to wind direction, which bases on the eccentricity of wind vane’s
axis and VAWT’s rotating axis. A moving blade structure automatically adjustable to follow wind
direction with calculated eccentricities 45, 50, 55 and 60 mm are designed and experimented. The
results show that in eccentricity value of 50 mm which makes the small VAWT utilizing NACA airfoil
type operate at wind velocity of about 2.5 m/s.

Keywords: VAWT; NACA; wind velocity; eccentricity; wind direction.

1.  DPAT VAN DPE

Nhu cau sir dung cac ngudn ning luong
tai tao, dac biét la nguén nang lugng gio, dé
chuyén doi thanh niang luwong dién phuc vu
cho nhu ciu dién sinh hoat & cac khu vuc
ving sdu ving xa, mién nai chua c6 ngudn
dién ludi quéc gia hién dang dugc quan tAm

rong rai. Bén canh do, ¢ cac thanh phé I6n
viéc nghién cuu Gng dung nang luong giod
cling dang dugc dau tu dé ting ti 16 ngudn
dién sach gop phan bao vé méi trudng. Tuy
nhién, ngodi cac tram phat dién gi6 cong suit
Ién co thé dugc lap dat & mot s6 noi xdc
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dinh, viéc ung dung nang lugng gido & cac
thanh phd 16n gap phai mot khé khan 16n 1a
gi6 trong thanh phd c¢6 van tdc nho (v < 6
m/s). Do vay, viéc nghién ciru, phét trién cac
may phat dién gi6 cong suat nho co thé hoat
dong véi van tée dudi 6 m/s 1a cha d& nong
trong nhitng nim gan day trén thé gidi ciing
nhu & trong nudc.

Cac may phat dién gi6 cong suat nho
hién nay déu co6 ¢ dang truc ngang va truc
dang. Xét theo cac gidi han nhu: dién tich
khong gian nho, van tc gid twong ddi thap,
hudng gié khong 6n dinh thi may phat dién
gi6 truc dung phut hop hon vi c6 két cau don
gian, nho gon, dé lap rap va stra chira ciing
nhu loi thé vé gia thanh [1-3]. V& hiéu suat
thi may phat dién gid truc ngang cé cao hon
nhung lai phu thudc 16n vao hudng gié va tdc
d6 gi6. Trong thanh phd voi nhiéu nha cao
tang, khoang khong gian chat hep, gié quan
thi may phat dién gié cong suat nho dang truc
dung 1a lya chon phu hop. Véan dé dit ra l1a
lam thé nao dé cac may phat dién nay co hiéu
suat cao hon va hoat dong duoc ¢ van tdc gid
thap. D3 c6 nhiéu giai phap duoc dua ra nhu
t6i uu bién dang canh [4], sit dung vat liéu
nhe cho canh va cac két cau lién quan [5],
tang s6 luong canh, ting hiéu suat dynamo
[6], sir dung cac 6 truc c6 ma sat nho [7], tu
diéu chinh canh theo huéng gio,... [8]. Trong
cac giai phap da néu, giai phap tu diéu chinh
canh theo hudng gi6 1a mot trong cac giai
phap cho hiéu suat phat dién l6n do giup
tuabin gi6 c6 moémen 16n nén cé thé hoat
dong ¢ van te gié nho.

Mot giai phap tu diéu chinh canh 1a
nguyén 1y “vong quay léch tdam” (cam léch
tam) [8]. Khi ludng gi6 tac dung 1én chong
chong gi6 lam quay truc mang chong chong
gio dugc dat léch tim voi truc tuabin lam
canh tuabin duoc diéu chinh luén huéng
vuodng goc vai ludng gié (hinh 1).

Cén didu khién
gdc canh

Vang quay

Hinh 1. Phuong phdp diéu chinh canh
theo nguyén ly vong quay léch tam

Mot giai phap tu diéu chinh canh khac
1a phuwong phap ly tam cua khdi luong quay
dé thay dbi goc canh [8, 9]. Khi tdc d6 gi6
thay doi s& lam téc do quay cua tuabin thay
d6i din dén lyc ly tim cta Vit quay ciing
thay d6i tac dung 1én co cdu xoay canh
tuabin (hinh 2).

Diém dirng

Hinh 2. Phuong phdp diéu chinh canh
bang Iy tam ciia khoi lirong quay

Nguyén 1y diéu chinh canh bang don
by 10 xo ciing 1a mot giai phap c6 thé ap
dung cho céc tuabin gi6 truc ding cong suit
nho. Khi ludng gié tac dung vao lam canh
lam xoay canh di mot goc dé don gié lam
tuabin quay. Co cau diéu chinh nay kha don
gian nhung c6 nhuoc diém 14 goc xoay canh
phu thudc vao van tbc gi6 va luc kéo 10 xo,
dap mg kha cham khi hudng gio thay doi.
Ngoai ra yéu cau van téc gio phai Ié6n hon
luc kéo 10 xo (hinh 3).
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Hinh 3. Phuong phdp diéu chinh cdanh
don bay - 16 xo [8]

Mot so két cau diéu chinh canh tuabin
bang dong co budc, dong co servo ciing da
dugc nghién ctru dé xuét [8]. Ngoai ra, diéu
chinh canh bang dong co budc, dong co servo
con duoc st dung dé diéu chinh cac canh cua
tuabin nham muc dich giam bé mat hing gi6
gitp tuabin giam téc do quay khi gié 16n hon
téc do thiét ké. Tuy nhién, giai phap sir dung
dong co budc, dong co servo chi phu hop cho
cac hé thdng tuabin gié co cong suat 1on.

V6i dinh huéng phat trién tuabin phat
dién gi6 cong suét nho c¢6 thé hoat dong duoc
trong khong gian thanh phd, may phat dién
tuabin gi6 truc dung cong suat nho (VAWT)
ty diéu chinh canh theo nguyén 1y cam léch
tam di dugc xem xét, nghién ctru phat trién
Véi cac thong sb thiét ké nhu sau:

- Tuabin gio6 kiéu truc dang (VAWT)
- Bién dang canh theo kiéu dang canh NACA

- Van téc gid may bit dau hoat dong
Vo=3,0m/s

- Cong suat ngudn dién phat Py < 75 W
2. COSOLY THUYET

Khi VAWT vian hanh xay ra hién tugng
dao dong theo chu ky c6 lién quan dén sé
canh. VAWT véi 2 canh ¢6 momen dao dong
cao hon VAWT 3 canh [10]. Vi tri canh phan
anh su thay d6i dong luc hoc trén canh, la
nguyén nhan giy ra momen xoan thay doi bat
thuong [11]. V6i VAWT c6 3 canh, goc
phuong vi 83 = 120° s& nho hon géc phuong

vi cia VAWT 2 canh (0, = 180°) nén c6
moémen xoan nho, anh huong téi luc dong
lyc hoc twong ddi déu. Hon nita, VAWT 3
canh co chi phi it hon VAWT 4 canh [11].

Trong bai bao ndy, chung t6i dé& xuét
phuong an thiét ké VAWT véi co cdu diéu
chinh canh theo huéng gié bang cam léch
tam vo1 cac canh c6 bién dang canh NACA
(hinh 4). Trong do6, truc mang chong chong
gio duoc dat Iéch tam vai truc caa tuabin mot
khoang léch tam e. V&i mot hudng gio xac
dinh, chong chong gié s& quay va c6 chiéu
theo hudng gi6. Lic dé cac cam (co ciu diéu
chinh) quay lam goc canh cua ting canh thay
d6i dé hing gio lam quay tuabin. Trong qua
trinh quay, 3 canh vira quay vira thay ddi goc
canh lién tuc ké tiép nhau don gi6 va xép
canh lai dé luét gi6. Qua trinh dé duoc thyc
hién theo chu ky trong sudt thoi gian tuabin
hoat dong. Bang phuong thirc diéu chinh
bang cam nay, VAWT hoat dong duoc Vi
moi hudng gi6 khac nhau va c6 dugc van toc
quay cao nhét.

Khoang léch™ "~

tim e

b,

i

J e
Hinh 4. Phirong thirc diéu chinh cdnh
bang co cau léch tam (cam)

I
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2.1 Coéng suit va hiéu suét gié tuabin

Cong suit gi6 1a cong suit cho boi
dong nang cua gi6 trong mot dién tich dugc
xac dinh theo cong thuc [12]:

P :ipAV ’ Q)
2

Trong do:

p - Khéi lugng riéng khong khi, kg/m®
A - Dién tich quét cua canh, m?

v, - Van téc gio, m/s

Hiéu suit cua tuabin gio ¢ diéu kién
thong thuong c6 hé s cong suat [12]:
P P

C = - m
p
SRy @

Céanh tuabin gi6 duoC chia thanh hai
mat: mat can va mat nang. V4i mat can tuabin
s& sinh ra chuyén dong boi dong khong khi
can. Va voi mat nang, tuabin cling s€ sinh ra
chuyén dong do dong khong khi nang canh. Ti
s gitra toc do vong quay tai dau canh quat va
téc d6 cua gié dugc goi 1a ti 6 toe do gid dau
canh A [13] duoc xéac dinh qua biéu thuc:

P 3
= 7 ©
Trong do:

o - Van téc goc canh, m/s

Theo 1y thuyét, voi A < 1, khi V thip
thi lyc can tuabin nho va nguoc lai. Bé co
duoc lyc nang tuabin 16n, théng thuong can
phai lam giam lgc can khi Vg cao. Nhu vay,
hé s6 cong suat Cp s& tang [13].

Theo gigi han Betz, mét tuabin gio6 &
diéu kién ly tuéng voi truong hop s6 canh vo
han thi hé sd cong suét Cp ¢ gia tri 16n nhat
dugc tinh theo cong thirc [12]:

c. =% 0593 (59.3%) 4)

P

27

Bi¢ct rang, luc nang canh va can canh
duoc tinh nhu sau:

A . 1
- Lucnangcéanh: F = = pv AcC, (5a)
2

2 r . 2
- Luccancanh: F, - = v AcC,

N |

(Sb)

Trong do:
A - Dién tich hing gio cua canh, m?
Cq- Hé sb can
Ci- Hé ) nang

Nhu vy, khi thay doi dién tich bé mat
himg gi6 ctia canh tuabin thi hé s6 nang C; va
hé s6 can Cq4 canh thay doi. Tuc 1a khi thay
d6i lyc tac dung 1én canh, lyc nang va luc
can ciia canh sé lam quay tuabin. Ti s6 C4/C
anh huong dén hiéu suat sir dung nang luong
gi6 cua tuabin.

2.2 Pong luc hoc canh tuabin

Céc thong sb trén canh VAWT duoc
phan tich theo dong luc hoc cia chong chong
g16 nhu chi ra ¢ hinh 5.

ﬂHuﬁng gi6
Q

)

- \1}9' /” Vo

Hinh 5. Phan tich dong luc hoc
canh tuabin gio truc dung
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Hinh v& dugc xét la tuabin gio truc
ding c6 3 céanh, bién dang canh NACA.
Trong diéu kién hudng gid duoc ¢b dinh theo
mot phuong. Tuabin cé ban kinh R (m), van
tbc goc o (rad/s), van tdc gi6 ban dau V,
(m/s), van téc tuong ddi cua gio6 W (m/s).
Thanh phan van téc phap tuyén V, (m/s) , van
tc tiép tuyén V, (m/s):

V; = oR + V,.cos0 (6)
V, = -V,.sin0 (7)

Quan h¢ gitra goc phuong vi 6, goc
canh (goc thay doi vi tri canh) a [3]:

sin @

(8)

a=tan™(Yx) = tan’(-
\Y

. cosf + A

Hinh 6 mé ta quan hé gitra goc o va é.
Qua so dd cho thay, o khong phu thude vao Vo
nhung phu thudc vao A. Khi A tang thi o giam.

0 90 180 270 o 360

Hinh 6. So do thay doi goc canh o
theo @va A [3]

Goc canh o thay doi gia tri “— hay gia
tri “+” la do anh huong cua hudng gio toi.
Goc canh o xoay 16n nhit co gia tri o = +90°,
Hé sé Reynolds dugc tinh boi:

2
Re = YoVA *1 9)
1%
Trong do:
¢ - Chiéu dai day cung canh, m

v - B§ nhat dong hoc khong khi, m?/s

Khéng khi & 20°C ta ¢6 v = 1,5.10°
m?/s [14]. Luc sinh ra béi dong luc hoc trén
canh tuabin thu duoc hé sb Cq va C; theo bién
dang canh NACA. Luc d6 phu thudc diéu
kién cua o va Re [15]. Hé sb Cq va C; duogc
xac dinh theo cong thirc [14]:

Cyq=1-cos2a (10)

C)=sin2a (11)

Tir hinh 5 ta ¢6 lyc day Frla luc do gio
tac dong vao tuabin qua cénh theo hudng
dong khi duoc tinh qua luc tiép tuyén Fy va
luc phép tuyén F, nhu sau:

Fi = Fisina + F4 cosa (12)
Fn = Ficosa + F4sina (13)
Fr = Fcos0 - F,sind (14)

Khi phan tich dong luc hoc canh tuabin
gi6 truc dung (hinh 5), ta nhan thay goc a co
anh huong quan trong dén do 16n lyc day Fr. O
hinh 6, khi A nho thi o 16n va ti s6 F1/Fyg nho.
Khi A 16n thi o nhé, lyc néng canh Fy nho. Diéu
kién tot nhat 1a A = 3 + 5 @ o du 16n, lyc nang
canh F ciing 16n va du dé ti s6 F1/Fqy cao [13].
2.3 Thiét ké tuabin ty diéu chinh cinh

bang cam léch tim

Két cau VAWT cong sudt nho bién
dang canh NACA2412 sir dung co cau tu
diéu chinh canh theo huéng gidé bang cam
léch tam dugc dé xuat nhu ¢ hinh 7.

Bﬁ
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ﬂﬁudng gi6
Vo

Cénh 2 /{‘
—
- . .

/ | Neant

L
Hinh 7. VAWT c6ng sudt nho
ty diéu chinh canh dén gié bang cam

Cinh3 ™~

Pé dam bao do cung viing cua tuabin
gié truc ding khi thiét ké, dudng kinh cua
tuabin va chiéu cao canh dugc chon cd dinh
ty Ié theo biéu thirc sau [16]:

—=12 < D=12H (15)
H
Trong do:
D - Buong kinh cua tuabin (m)
H - Chiéu cao ciia canh gié (m)

Dién tich quét cta tubin la:
A=nDHo A=12nmH? (16)

Thay (15) va (16) vao (1) ta c6:

Pmy = 75 =0,625.1,2. 7.H.3®
=H=108m

Thé vao (15),D =1,2*1,086=1,3m.
Qui chuan, chon: H=1,1m;D=13m.
Tur (16) ta co dién tich quét cua roto la:
A=n1311=449m’

- Chiéu dai day cung canh [17]:

c
—=0.374
R

= ¢=R.0,374 =0,65.0,37=0,24 m

Cac thong sb chinh cia co cdu diéu
chinh canh gém (hinh 8):

- Céc thanh didu khién canh L1, L2, L3 c6
cung kich thudc vai ban kinh VAWT,
duoc lién két véi mot truc phu song song
Vi truc tuabin bang cac 6 lan. Cac thanh
nay duogc bé tri xép chong 1én nhau (song
song nhau).

- Mot dau truc phu lién két véi truc tuabin
bang mot thanh ngang tao thanh mot
khoang léch tam e vai truc tuabin.

- Pau kia cua truc phu lién két véi truc gan
chong chong gié ciing bang mot thanh
ngang sao cho truc gan chong chong gi6
cung tam vai truc tuabin.

Nhu vay, voi két ciu nay ta thay khi
thay doi khoang cach léch tim e s& dan dén

goc canh o thay doi sang goc o’ (hinh 9).

Chong chéng
gié T
Ngc”)qg truc Léchtime
(c6 6 1n) /“f'i'f
. s
~. &@ 7
mﬁ" ) leu_(eroto
Thanh diéu khién (c6 6 lan)

gdc cdnh

Hinh 8. Co céu diéu chinh canh

Dé c6 duge do léch tim e phu hop Véi
goc canh a himg gié tt nhat, tic 13 luc day
sinh ra trén timg canh cuia VAWT dat gia tri
I6n nhit, mémen quay 16n nhit va tuabin
quay nhanh nhit. Do d6 dé xéac dinh e ta phai
tinh cac ll_IC déy trén 3 canh FTl; FT2, FT3.
Dua vao so d6 co cau diéu chinh canh (hinh
9) ta thiy: khi van tc gi6 ¢ dinh mot
huéng, néu e ting mot gia tri thi goc canh a
trén 3 canh s€ c6 céc gia tri goc canh a4’, ay’,
03’ khac nhau. Ta khao sat nhiéu gia tri e
khac nhau, tinh toan cac luc déy Fti theo cac
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cong thac (12), (13), (14) va gbéc canh oy’
twong tng. Ti€u chi lya chon d6 léch tam e

tdt 1a tong cac luc day TFq; 16n nhét, va goc
canh o;” trén 3 canh himg gié t6t nhat.

ﬂl{u’dng gié
Vo

Hinh 9. Sy thay d6i goc canh o’

Tir bang sb liéu (bang 1) ta nhan thay:

- Luc day Fr; ¢ canh 1 rat nho. Vi goc
o’ thay d6i nho, do d6 canh 1 it can gid it gay
anh huong dén momen quay cua tuabin.

- Luyc day & canh 2 (Fr) tang ti 18 thuan
Vo1 d0 1éch tam e.

- Luc day ¢ canh 3 (Fr3) ¢ gia tri ting
dan dén mot gigi han rdi giam lan xudng. Gia
tri 16n nhat caa Frs c6 duoc tng véi cac do
léch tim ¢ = 50 mm (ZF7 = 0455 N) vae =
55 mm (SFri = 0,457 N).

- Cac do léch tam e = 45, 50, 55, 60
(mm) c6 gia tri luc day tong =Fr; cia 3 canh
vuot troi so véi cac do 1éch tam khac. Pay sé
1a cac gia tri s& duoc thiét ké va thir nghiém
dé xac dinh mot do6 léch tim cho van toc gi6 /
s6 vong quay ctia tuabin 1a 16n nhat.

Bdng 1. Gid tri lwc day canh tuabin tinh todn khi van téc gié Vo =3 m/s

Do léch Canh 1 Canh 2 Canh 3 Lucddy | Lucdidy | Lucddy | Luc day
tam e o o o canh 1 canh 2 canh 3 tong 3
(mm) (d0) (d0) (d0) F,(N) | Fp (N) | R (N) | canh(N)

0.00 0.00 30.00 30.000 0.000 -1.890 0.630 -1.260
40.00 1.20 1.46 12.400 0.003 -0.070 0.410 0.347
45.00 0.98 -1.84 9.510 0.002 0.078 0.338 0.418
50.00 0.78 -5.22 6.520 0.001 0.205 0.249 0.455
55.00 0.60 -8.69 3.460 6E-04 0.315 0.142 0.457
60.00 0.45 -12.32 0.000 4E-04 0.408 0.000 0.409
65.00 0.33 -16.10 -3.130 2E-04 0.484 -0.150 0.338

Tir cac két qua tinh toan trén, mot
tuabin gi6 truc dimg cong suat nho ty diéu
chinh canh don gi6 bang cam léch tim da
duoc tinh toan, thiét ké va ché tao véi cac
thong sb k¥ thuat:

- DPuong kinh cuaroto: D =1,3 m

- Chiéu cao canh tuabin: H=1,1m

- Dang canh NACA2412
- Chiéu dai day cung canh: ¢ = 0,24 m

- Chiéu dai thanh lién két canh: Ly = L, =
L;=%D=0.65m

- D¢ léch tam: e = 0,045 - 0,060 m

- Goc xoay canh 16n nhét: o’ = £36°
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- Dynamo DC Permanent Magnet Motor.

3.

3.1
tam

THUC NGHIEM - PANH GIA

Thuc nghiém xac dinh gia tri léch

Tir bang gié tri luc day (bang 1) ta lva
chon cac do léch tam cho cam 1a e; = 45
mm, e; = 50 mm, e3 = 55 mm va e; = 60
mm lap dit vao tuabin gid. Cac thi nghiém
duoc tién hanh cho mdi d6 léch tam véi cac
van toc gié Vo = 2,5/3,0/ 3,5 m/s dé tim
d6 léch tam t6t nhat. Qua do, s& kiém ching
véi két qua 1y thuyét dé chon do léch tim

phu hop. Cac dit liéu dugc ghi lai khi tuabin
hoat dong 6n dinh, nhip ldy mau 1a 5s va

duoc 1ap lai 31

an.

79

Hinh 10. Tuabin gi6 tw diéu chinh cinh

dd ché tao

Bdng 2. Vdn téc, s6 vong quay cua tuabin khi van téc gié Vo = 2,5 m/s

Do lech taim Lan1 Lan 2 Lan 3 Trung binh
(mm) V (mis) | N(v/p) | V(mis) | N (v/p) | V(mis) | N(vip) | V(mis) | N (vip)
e, =45 2,59 40 2,63 41 2,50 40 2,57 40,3
e, =50 2,67 42 2,58 43 2,54 44 2,59 43,0
e;=55 2,54 35 2,63 36 2,63 36 2,60 35.6
e, = 60 2,38 29 2,50 28 2,54 32 2,47 29,6

Bdng 3. Van toc, sé vong quay cua tuabin khi van téc gié Vo = 3,0 m/s

Do léch tam Lan 1 Lan 2 Lan 3 Trung binh
(mm) vV (mis) | N (vip) | V(mis) | N(vip) | V (mis) | N(v/p) | V (m/s) | N (vip)
e, =45 2,96 47 3,00 47 3,04 46 3,00 46,6
e, =50 3,13 50 3,08 50 3,13 49 3,11 49,6
e; =55 3,08 45 3,04 45 3,00 44 3,04 44,6
e, = 60 3,00 38 2,92 38 3,13 39 3,01 38,3

Bdng 4. Van téc, sé vong quay cua tuabin khi van téc gié Vo = 3,5 m/s

Do lech tam Lan 1 Lan 2 Lan 3 Trung binh
(mm) V (mis) | N(v/p) | V(mis) | N(vip) | V(m/s) | N(v/p) | V (mis) | N (vip)
e, =45 3,42 50 3,38 51 3,50 52 3,43 51,0
e, =50 3,46 52 3,46 52 3,42 53 3,44 52,3
e; =55 3,38 48 3,46 50 3,50 51 3,44 49,6
e, = 60 3,38 41 3,42 43 3,46 41 3,42 41,6
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Tir cac bang s6 liéu 2 dén 4 ta co thé
théy tuabin gi6 c6 do léch tam gitta truc
tuabin va tryc mang chong chong gi6 e = 50
mm ¢ van tbc gié va sb vong quay cua l6n
hon cac do léch tam khac. Két qua thuc
nghiém nay ciing phi hop véi két qua tinh
toan 1y thuyét nén gia tri léch tim e = 50 mm
duoc chon dé lap dit cho tuabin gid va dua
vao thir nghiém thuec té.

3.2 Thuc nghiém xac dinh kha ning hoat
dong cia tuabin

Tuabin dwoc lap dat cam co do léch
tam e = 50 mm. Tht nghiém hoat dong cua
tuabin & cac téc do gi6 2,5 - 3,0 - 3,5 m/s.
MJi mot tée do gid s& dugc thir nghiém trong
15 phat, dir liéu duoc ty dong ghi lai trén
may tinh va duoc 1ap lai 3 lan.

Bdng 5. The nghiém tuabin (Vo = 2,5 m/s)

Bdng 7. Tha nghiém tuabin (Vo = 3,5 m/s)

Thong sé Lan | Lan | Lan | Trung

1 2| 3 | binh

Van téc (m/s) 3,46 |3,46 3,42 | 3,44
S6 vong quay (v/ph) | 52 | 52 | 53 | 52,3
Dién 4p (V) 7,72(7,86 (8,31 | 7,96

) LAn | LAn | Lan | Trung

Thoéng so
112 | 3 | pinh
Van téc (m/s) 2,67 |258 254 259

S6 vong quay (v/iph) | 42 | 43 | 44 43

bién ap (V) 6,66 | 7,03 | 6,98 | 6,89

Bdng 6. Thu nghigm tuabin (Vo = 3,0 m/s)

) Lan | Lan | Lan | Trung

Thong so
1 2 3 binh
Van tbc (m/s) 3,08 | 3,13 [ 3,04 | 3,08
S6 vong quay (v/ph) | 50 | 50 | 49 | 49,7
Dién ap (V) 7,63|7,89|782]| 7,78

Két qua thtr nghiém cho thay:

- Tuabin gi6 c6 thé hoat dong ¢ toc do gio
thap Vo = 2,5 m/s va da phat ra dong dién
c6 dién thé trung binh khoang 6,89 V.

- Khi ludng gié khong dbi, tuabin hoat dong
on dinh: chong chong gi6 dung yén, sd
vong quay cua tuabin gan nhu khong doi.

- O van tbc gié Vo = 3,5 m/s tuabin hoat
dong 6n dinh voi sb vong quay n = 52
vong/phut, dién ap 7,96 V, cuong d6 1a 1
A. Ngudn dién nay qua nghich luu c6 thé
st dung dé thip sang dén 60 W.

4. KET LUAN

Mot may phat dién gio truc dung tu diéu
chinh canh theo hudng gi6 bang cam léch tam
da duoc nghién ctru phat trién. Tuabin thiét ké
¢6 duong kinh tuabin D = 1,3 m, chiéu cao
canh H= 1,1 m, d6 léch tim e = 50 mm c6 thé
hoat dong & toc do gio thip Vo = 2,5 m/s (43
vong/phut) cho dong dién ra co dién thé tur
6,89 V. Hé théng c6 mo hinh khi dong hoc
VGi bién dang canh NACA2412, chi phi ché
tao ré dap tmg duoc cac tiéu chi vé may phat
dién gi6 truc dimg. Cac khao nghiém da cho
thdy dong dién thu duoc khi hoat dong & toc
do gio thuong gap ¢ thanh phd H6 Chi Minh
Vo = 3,0 m/s con thép nén can két hop voi
dién mat troi dé c6 duoc nguén dién cong sut
I6n hon dap tng cho nhu cau thip sang qui
mo ho gia dinh.
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