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This study focuses on improving the blade design of a vertical-axis wind
turbine to enhance its starting characteristics and power generation
capability under low wind speed conditions (2-5 m/s), which are
particularly suitable for urban environments. A trial-and-error based
experimental design approach combined with 3D printing technology and
repeated measurements was employed to develop and evaluate improved
two-blade and three-blade Aeroleaf configurations. Key operational
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parameters, including output voltage, cut-in wind speed, and rotor
rotational speed, were experimentally measured and compared with those
of a commercial SH-200R wind turbine under identical test conditions.
The results indicate that the improved three-blade Aeroleaf configuration
exhibits superior performance, achieving an average cut-in wind speed of
only 2.53-2.56 m/s, which is significantly lower than that of the SH-
200R turbine (2.85-3.03 m/s). This study proposes an effective
experimental approach for vertical-axis wind turbine blade design and
provides valuable reference data for small-scale wind power applications
in urban areas.
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Nghién ctru ndy tap trung cai tién thiét ké canh cua turbine gié truc dang
nham ning cao dic tinh khoi dong va kha ning phat dién trong diéu kién
gio thép (2-5 m/s), déc biét phu hop véi méi truong do thi. Phuong phap
thiét ké thuc nghiém dua trén nguyén 1y 1ap lai (trial-and- -error) ket hop
VGi cong nghé i in 3D va cac phép do lap lai dugc ap dung dé phat trién va
danh gia cic cdu hinh canh Aeroleaf hai canh va ba canh. Céc thong s6
van hanh chinh, bao gdm dién ap dau ra, tbc do gi6 khoi dong va toc do
quay rotor, dugc do dac thuc nghiém va so sanh véi turbine thuong mai
SH-200R trong cung diéu kién thir nghiém. Két qua cho thay cau hinh
Aeroleaf ba canh cai tién thé hién hiéu qua vuot troi, véi te do gio khai
dong trung binh chi 2,53-2,56 m/s, thép hon déng ké so véi turbine SH-
200R (2,85-3,03 m/s). Nghién curu dé xuat mot hudng tiép can thuc
nghiém hiéu qua trong thiét ké canh turbine gi6 truc dimg va cung cép di
liéu tham khao c6 gia tri cho cac tng dung phat dién quy mé nho trong
khu vuc do6 thi.
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1. Gioi thigu

Trong bdi canh nhu ciu ning lugng ngdy cang gia ting cling Vi cac van dé nghiém trong vé
bién d6i khi hau va suy giam tai nguyén hoa thach, viéc phat trién va ing dung cac ngudn ning
lugng téi tao tré thanh xu hudng tat yéu [1], [2]. Trong s6 do, nang lugng gi6 duge xem la mot
trong nhing ngudn ning luong sach, bén vimg va ¢ tiém nang khai thac 16n. Tuy nhién, tai
nhiéu khu vuc & Viét Nam, dic biét 1a Pong bang song Ctru Long, tbe d6 gi6 trung binh thuong &
mirc thap va bién dong theo mua, gay han ché cho hiéu qua van hanh cta céc turbine gié truyén
thong [3].

Turbine gi6 truc dimg (VAWT) duge danh gia 1a phu hop hon so vdi turbine gié truc ngang
(HAWT) nho kha ning hoat dong doc 1ap voi hudng giod, ciu triac gon nhe, dé lp dit va bao tri,
dic biét phu hop véi méi truong do thi va khu dan cu [4] - [6]. Tuy nhién, nhugc diém chinh cua
VAWT la kha ning khai thac ning luong va dic tinh van hanh con han ché so véi HAWT, do ton
that khi dong hoc, m6 men khoi dong nho, nhat 1a trong diéu kién gio thap [5], [7]. Trong nhimg
nim gan day, nhidu nghién ctru da tap trung cai tién hinh dang va cau hinh canh quat nham nang
cao kha nang ty khoi dong va kha nang phat dién cia VAWT, tiéu biéu 13 cac cu hinh va giai
phap t01 vu hoa thiét ké duoc trinh bay trong cac tong quan gan déy [8] - [10]. Mic du dat duoc
mot s6 két qua tich cuc théng qua mo phong CFD va thir nghiém quy mé nho, phan 16n cac
nghién ciru dung lai & mirc m6 phong hodc mo hinh quy mé nhd, trong khi danh gia thyc nghiém
so sanh tryc tiép v6i turbine thuong mai trong diéu kién gi6 thap con han ché [8], [10].

Xuét phat tir thuce té trén, nghién ctru nay dugc thuc hién nham thiét ké, ché tao va thu nghiém
cic mau canh quat Aeroleaf cai tién cho turbine gi6 truc dung, huéng téi muc tiéu giam téc do
gi6 khoi dong trong dai toe do gid thap. Két qua nghién ctru duogc so sanh v6i mot turbine thuong
mai SH-200R nham danh gia kha nang ung dung thuc té cua cac cau hinh canh cai tién. Muc tiéu
chinh cuia nghién ctru 13 giam toc do gio khoi dong va danh gia kha nang ing dung thuc té thong
qua so sanh véi turbine thuong mai trong cting diéu kién gi6 thap.

2. Phwong phap nghién ciru

Trong dleu kién gio thap, kha nang ty khoi dong va duy tri trang thai quay 6n dinh 1a mot
trong nhitng yéu t6 quan trong quyét dinh hiéu qua véan hanh cua turbine gié tryc dimg. Dac tinh
nay chiu anh huéng tryc tlep boi hinh dang canh, ciu hinh rotor va diéu kién dong chay xung
quanh turbine. Mot thiét ké canh phu hop c6 thé gitip cai thién kha ning bét gio, giam t6n that khi
dong va nang cao tdc d6 quay, tir d6 tang kha ning phat dién trong ving van toc gio.

Cong suit gi6 kha dung trong dong khi duoc xac dinh theo [1], [2], [11]:

Py =5 pAV? )

Trong do P, 1a cong suat gi6 kha dung (W), p 1a khoi lwong riéng cta khong khi (kg/m?), V la
van toc gio dau vao (m/s). A 1a dién tich quét cua turbine (m?). Biéu thirc (1) thé hién ning lugng
dong hoc cua dong gid, chir khong phai cong sut thuc té ma turbine c6 thé thu dugc. Trén thuc
té, do cac gidi han khi dong hoc va ton hao co — dién, turbine chi c6 thé khai thac mot phan cong
suét gio nay.

Cong suét co ly thuyét cta turbine thuong dugc biéu dién thong qua hé sb cong suat Col1], [2]:

= Cy.By =7 PAV3C, )

Trong do, C, 1a hé s6 cong suat phan anh kha nang chuyen doi nang luong gié thanh cong suét co
cua turbine. Gla tri C, phu thudc vao hinh dang cénh, cau hinh rotor, s6 lugng canh, ti so toc do dau
mut va diéu kién dong chay. Theo gi6i han Betz, gia tri cyc dai ly thuyét ctia Cp120,593.

Tuy nhién, trong nghién ciru nay, do giéi han vé thiét bi do mé-men va cong suit co, bai bao
khong tép trung danh gia h¢ s6 cong sudt Cp. Thay vao do, cac chi tiéu thyc nghiém gom toc do
quay rotor va dién ap dau ra cia may phat dugc sir dung dé danh gia dic tinh khoi dong va kha
ning phat dién ciia turbine trong diéu kién gié thap. Cac dai lugng nay phan anh tryc tiép trang
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thai van hanh thyc té cua turbine, dic biét co y nghia trong cac img dung phat dién quy m6 nho,

noi yéu cau turbine c6 kha ning ty khoi dong va tao dién ap dau ra on dinh & vén toc gio thap
DPbi véi turbine gi6 truc dimg dang

Aeroleaf, dién tich quét A (m?) dugc xac dinh

bang tich giira duong kinh rotor D va chiéu cao

rotor H [4], [12], theo biéu thirc: “

A=DXxH ?3) - ‘ =

Trong d6, D = 2R, v6i R 1a ban kinh rotor. "
Hinh 1 minh hoa hinh hoc tong thé cua

turbine gid Aeroleaf va cach xac dinh cac kich

thudc ddc trung, trong do chiéu cao rotor H L

duoc thé hién truc tiép, con duong kinh rotor D Hinh 1. So' d@6 hinh hoc tong thé ciia turbine gi6 truc

duoc xac dinh gidn tiép thong qua ban kinh R. ding dang Aeroleaf va cdc kich thudc dic trung

R

Trong nghién ciru ndy, phuong phap tiép can két hop giita phén tich 1y thuyét va thuc nghiém
dugc 4p dung nhim danh gia va cai thién dic tinh khoi dong ciing nhu kha ning phat dién cua
turbine gi6 truc dung trong diéu kién gio thap. Kich thudc tong thé cua turbine dugc giit khong
dbi trong toan bd qua trinh nghién ctru, do d6 dién tich quét A khong thay doi giita cac cu hinh
canh. Vi vay, su khac biét vé dic tinh khoi dong va kha nang phat dién chu yéu Xuét phat tr sy
thay d6i hinh dang va sb luong canh Aeroleaf.

Song song voi phan tich 1y thuyét, nghién ctru thuc nghiém duoc trién khai nham kiém chimg
tinh kha thi ciia cac phuong an thiét ké thong qua viéc ché tao mo hinh turbine bang cong nghé in
3D va tién hanh do dac téc d6 quay rotor va dién ap dau ra trong diu kién gié thuc nghiém. Cac
két qua thu dugc 1a co sé khoa hoc dé danh gia murc d6 cai thién dac tinh van hanh va kha nang
phat dién cia turbine gio truc ding trong viing van tdc gio thap, tir d6 dé xuat hudng cai tién thiét
ké phu hop cho cac tng dung phat dién quy mo nh.

2.1. Thiét ké va ché tao cdnh quat

Quy trinh thiét ké canh quat dugc thuc hién trén phan mém Autodesk Inventor, dua trén nguyén
1y canh Savonius cai tién nhiam ting mo-men khéi dong va cai thién dic tinh van hanh cta turbine
gi6 truc dung trong diéu kién gio thap [13]. Bién dang canh duoc x4y dung tir mat cat hai chidu (2D
sketch) co dang cung tron, phit hop véi turbine hoat dong & viing s6 Reynolds thap [14].

Céc mit cat duoc bd tri déu theo chiéu cao canh va sir dung cong cu Loft dé tao khéi ba chiéu
lién tuc, dam bao tinh lién tuc hinh hoc va d6 6n dinh két ciu. Tong cong c6 10 mit cit duoc xay
dung véi hinh dang tuong tu nhung khac nhau vé kich thudc tong thé trén cac mit phang song
song, nhu thé hién trong Hinh 2, nham tao nén hinh dang canh cai tién c6 kha ning khai thac
nang lugng hiéu qua hon ¢ ving gi6 thép.
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Hinh 2. Ban vé 2D ciia I sketch va tao khéi bang cong cu Loft phan than ciia canh quat

Céac mit cat hai chiéu duoc lién két bang phuong phap Loft dé tao thanh mo hinh ba chiéu
hoan chinh cua than canh, nhu thé hién trong Hinh 1. Dwa trén mé hinh than canh nay, cdu trac
dbi xung cua canh quat dugc xdy dung nham dam bao sy can bang hinh hoc va 6n dinh khi van
hanh. Sau d6, céc chi tiét phy trg nhu phan chép va phan dé canh dugc bo sung dé hoan thién mo
hinh turbine gi6 truc dung, tao thanh cau hinh tong thé nhw trinh bay trong Hinh 3.
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Hinh 3. Ban vé 3D phan cdnh quat Aeroleaf Hinh 4. M6 hinh thuc té canh quat Aeroleaf

Sau khi hoan tét thiét ké trén phan mém Autodesk Inventor, cic mé hinh ba chiéu duoc xuit
sang dinh dang STL va ché tao bang cong nghé in 3D FDM. Vat liéu in st dung 1a PLA Plus
(Elegoo) véi duong kinh sgi 1,75 mm. Két qua ché tao thu dugc md hinh canh quat Aeroleaf
dang tiéu chuén, nhu minh hoa trong Hinh 4.

Trong nghién ciru ndy, cic phuong an thiét ké canh quat duoc phat trién theo hudng giam tdc
d6 gi6 khai dong va danh gia kha nang ing dung thuc té trong didu kién gio thap. Qua trinh thiét
ké tap trung phan tich cac nguyén nhan lam han ché kha ning khoi dong ctia turbine, dic biét kha
nang don gid cla canh quat.

Cau hinh Aeroleaf thuong hai canh ban dau dugc thu nghiém, tuy nhién cAu hinh tdn tai cac
“goc chét” (dead angle) tai d6 mo men khi dong tac dung 1én rotor gin nhu bang khong, 1am suy
giam kha ning ty khoi dong cua turbine. Trén co s& d6, chiéu cao canh dugc thay d6i nham cai
thién kha ning thu nhan ning luong gi6, hinh thanh ciu hinh Aeroleaf cai tién hinh dang canh.
Mic du ciu hinh nay cho théy kha nang khoi dong dugc cai thién, hién tugng goc chét van con
ton tai, anh huong dén hiéu qua van hanh. Dé tiép tuc khic phuc cac han ché trén, cAu hinh
Aeroleaf cai tién sé luong canh dugc dé xuit véi sd canh ting 1én, giip phan bd luc khi dong
ddng déu hon, loai bo goc chét va nang cao kha nang don gi6 theo nhiéu huéng. Nho do, turbine
¢6 kha niang khoi dong sém hon trong diéu kién gi6 thap.

Hinh 5 14 ba c4u hinh canh quat duoc thiét ké va ché tao bao gém: (i) Aeroleaf thuong véi hai
canh; (ii) Aeroleaf cai tién hinh dang nham gia ting dién tich don gio; va (iii) Aeroleaf cai tién s6
luong canh véi ba canh phan bd déu theo chu vi rotor. Cac mé hinh sau khi hoan thién dugc xuat
sang dinh dang STL va ché tao bang cong nghé in 3D FDM sir dung vat liéu PLA Plus. Cong
nghé in 3D cho phép ché tao nhanh cac mau thir véi do chinh xac hinh hoc cao, thuan lgi cho
viéc danh gia va so sanh thuc nghiém giira cac cdu hinh canh khac nhau (Bang 1).

Bang 1. Thong so6 va kich thiéc tong thé cua ting logi canh quat

Canh quat 2 Canh quat 2 canh cai Aeroleaf cai tién

Thong 50 canh thudng tién hinh dang cinh s6 lwgng canh
Chiéu cao tong thé (mm) 828,5 695,25 828,5
Chiéu rong tong thé (mm) 368 439,23 368
Dién tich quét ciia turbine (m?) 0,305 0,305 0,305
S6 luong canh 2 2 3
Goc mo giira 2 mép canh (d6) 180 180 120
L truc gan (mm) 32 32 32

2.2. Phwong phap thuc nghiém
2.2.1. So do bé tri thi nghiém

B6 tri thi nghiém dugc thiét lap trong phong thi nghiém, gdm quat tao gid, turbine thu
nghiém, hé thong do tdc do gio, toc do quay va dién ap dau ra. Turbine dugc dit ¢ dinh trén gia
dd, truc rotor thang ding, hudng gié thoi vudng goc véi mit phang quét cia rotor. Khoang cach
tir ngudn gi6 dén tam turbine dwoc git khong dbi 1a 3 m nhim dam béao trudng gi6 twong ddi én
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dinh va giam anh huéng ciia nhidu loan dong chay. So d6 bd tri thi nghiém duoc trinh bay trong
Hinh 6.

My do gié
Prova AVM-07

Khoang cach 3 m

Quat tao gié

Turbine gié Méy dotécdd  Déng hd
quay Victor 6234P  do dién ap

Hinh 5. Cdc cau hinh canh quat Aeroleaf Hinh 6. So dé bé tri thi nghiém

2.2.2. Nguon gié va diéu kién thi nghiém

Ngudn gié nhan tao duoc tao béi quat cong nghiép nhiéu cép téc do. Van tdc gio tai vi tri
rotor dugce diéu chinh trong khoang 2—5 m/s, pht hop voi didu kién gié thdp dic trung cho khu
vuc d6 thi va Pong bang song Ctru Long.

Tbc do gid dugc do truc tiép tai mat phing quét cua turbine bang may do tdc do gi6 cAm tay,
va duoc duy tri 6n dinh trong subt mdi luot do. Nhiét d6 méi trudng trong phong thi nghiém dao
dong trong khoang 28-32°C.

2.2.3. Thiét bi do va dé chinh xdc

Céc thiét bi do sir dung trong nghién ctru bao gom:

- May do tbc d6 gio Prova AVM-07, d6 phan giai 0,01 m/s, sai s6 £3%;

- May do téc d6 quay laser Victor 6234P, d6 phan gidi 0,1 vong/phut;

- Pong hd do dién van ning sb Sanwa CD800A, do chinh xéac £0,5%.

Céc thiét bi duoc hiéu chuin trude khi tién hanh thi nghiém nham dam bao dé tin cdy cia sd
liéu do.

2.2.4. Quy trinh do

Quy trinh do dugc thuc hién theo cac budc:

Budc 1: Piéu chinh quat tao gié theo timg cip do.

Budc 2: Do va ghi nhan tde do gio thuc té.

Budc 3: Theo doi qua trinh khoi dong cua turbine dé xac dinh téc do gi6 khoi dong.

Budc 4: Khi turbine dat trang thai quay 6n dinh, tién hanh do tdc do quay rotor (vong/phut) va
dién ap dau ra ciia may phat. Dién ap dau ra dugc do Ltrong diéu kién hé mach, tirc 12 khéng mic
tai ngoai vao may phat. Muc dich cua phép do nay nham danh gia dic tinh khoi dong va kha ning
tao dién 4p ban dau cua turbine trong diéu kién gi6 thap, thay vi xac dinh cong sut phat dién
thyc té. Viéc do dién ap hd mach cho phép phan anh tryc tiép trang thdi van hanh cua rotor va
kha ning tao suit dién dong cua may phat khi turbine bit ddu quay.

Budce 5: Mdi phép do duoc 1ap lai bdn 14n, sau d6 14y gia tri trung binh nhim giam sai sd.

Dé danh gia hiéu qua cta cac phuong an cai tién, két qua thuc nghiém cta cac mau canh
Aeroleaf duoc so sanh tryc tiép véi turbine gié thwong mai SH-200R (Hinh 7, Bang 2) trong
cung diéu kién thu nghiém. Viéc so sanh dugc thuc hién dua trén cac ti€u chi chinh gém tbc do
gi6 khoi dong, toc do quay trung binh va dién ap dau ra.
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Hinh 7. Turbine gio SH-200R
Bang 2. Théng s6 canh quat Turbine SH-200R

Théng s6 ky thuat Gia tri (chi tiét)
Loai canh quat SH-200R
Cong suit dinh mirc 200 W
DPién ap dinh muc 12 V hoac 24 V
Téc d6 gio khoi dong 3m/s
Téc d6 gio dinh mirc 12 m/s
Téc d6 gio gioi han 45 m/s
Puong kinh Turbine 900 mm
Chiéu cao Turbine 340 mm
Dién tich quét ctia turbine 0,305 (M%)
S6 luong canh 5 canh
May phat dién May phat dién nam cham vinh ctru
Nhiét d6 hoat dong - 40°C ~ 80°C

Céac chi tiéu danh gia:

- Toc d6 gio khoi dong (toe do gio toi thiéu dé canh quat bat dau quay).
- Toc d6 quay (vong/phut).

- Dién 4p dau ra.

2.2.5. Phuong phdp xir Iy s6 liéu

Sb liéu thu thép duge xu ly bang phuong phép thong ké mo ta. Gia tri trung binh cua mdi
thong s duoc sir dung dé phén tich va so sanh gilta cac cAu hinh canh khac nhau. Viéc so sanh
dugc thyc hién trong cung diéu kién gié va cung thiét 1ap thi nghiém nhim dam bao tinh khach
quan va kha ning tai 1ap cua két qua.

3. Két qua va ban luin

Bang 3. Thong so do thuc té ciia canh quat Turbine gié SH-200R

o Cép d gi6 1 Cip db gi6 2 Cép db gi6 3
So lan do 1 2 3 4 1 2 3 4 1 2 3 4
TE)C d6 gi6 khoi 20 28 29 28 29 285 30 3,05 3 3,1 297 3,03
dong (m/s)
Toc do gio (m/s) 30 31 297 3 38 387 38 38 55 55 545 555
Dién ap (V) 29 3 285 29 39 40 39 39% 54 533 527 541

Téc d6 quay

R , 30 31 28 29 40 42 39 40 59 57 53 54
(vong/phut)

Tién hanh thuc nghiém mé hinh trong diéu kién thuc té tai phong thi nghiém khu 2 - Dai hoc
Can Tho. Véi ‘nghién ciru trong bai bao nay su dung May do toc do dong co Laser VICTOR
6234P, dong ho do dién van nang, may do tc do gié Prova AVM-07 dé do lan lugt cac thong so:
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tdc 6 quay ctia canh quat (vong/phut), dién ap dau ra ciia may phat va tdc d6 gio thé hién ¢ Bang
3, Bang 4, Bang 5 va Bang 6. Moi thong s6 do dugc tién hanh bon lan va gia tri trung binh dugc
st dung phan tich dé dam bao do tin cay cuia két qua.

Thong s6 & Bang 3 dugc thu thap ciia canh quat Turbine SH-200R dé so sanh vé6i cac mo hinh
canh quat Turbine cai tién dé cho thay truc quan hon vé tinh kha thi khi tng dung thuc té cua cac
mo hinh cai tién dugc nghién ctru va ché tao.

Bang 4. Thong s6 do thuc té ciia canh quat Aeroleaf thirong

o Ciap do gi6 1 Ciap dd gi6 2 Ciap dd gi6 3
$6 1n do 1 2 3 4 1 2 3 4 1 2 3 4
Tocdo gio khoi o g g 341 330 344 342 348 352 347 353
dong (m/s)
Técdogio(m/sy 3 3 3 3 385 38 379 3,87 548 552 545 56
Dién ap (V) 0 0 0 O 8 78 75 84 192 199 19 204
Toc dd quay o o g ¢ 82 81 79 88 201 206 199 210
(vong/phut)

Bang 5. Thong s6 do thuc té cia canh quat Aeroleaf cdi tién hinh dang canh

o Cép db gi6 1 Cép dd gi6 2 Cép db gi6 3
S6 1an do 1 2 3 4 1 2 3 4 1 2 3 4
Toc do gid khoi 5 g ¢ 3 299 317 3,03 314 308 303 3,07
dong (m/s)
Técddogio(msy 3 3 3 3 377 373 38 38 562 548 553 55
Dién ap (V) 0 0 0 O 51 49 53 53 155 146 15 14,8

p
Toc do quay o o g ¢ 51 50 55 54 158 147 153 150
(vong/phut)
Bang 6. Thong sé do thiee té ciia canh quat Aeroleaf cdi tién sé heong canh

o Cép dd gi6 1 Cép dd gi6 2 Cép db gi6 3

S6 1an do 1 2 3 4 1 2 3 4 1 2 3 4

Toc do gid khoi 5 o) 95y 553 255 25 255 257 255 257 254 259 2,57
dong (m/s)

Téc do gio (m/s) 3,02 295 31 299 379 383 38 38 552 56 554 557
Dién ép (V) 81 76 84 79 128 132 134 13 158 165 159 16,2

Toc 40 quay g3 77 g7 g0 129 135 137 134 161 170 163 165
(vong/phut)

S6 liéu Bang 4, Bang 5 va Bang 6 thu duoc c6 xét dén goc chét. Két qua do luong cho thdy &
cip d6 gio tir quat thap (cAp do gio 1) chi co canh quat Aeroleaf cai tién sé luong canh 1a khoi
dong duoc va hoat dong nén co thé nhan thiy canh quat loai Aeroleaf cai tién s6 lugng canh hoat
dong tbt & toc do g0 thap. Nguoc lai canh quat Aeroleaf thuong khai dong khong tdt & toc do gio
thip nhung khi téc do gi6 & cung 1 mirc gio cao (Cap dd gi6 3) lai cho dac tinh phat dién t6t nhat.

Céanh quat Aeroleaf thuong ban dau cin gié manh méi quay, voi tbc do khoi dong trung binh
3,4-3,5 m/s, nén kém hi¢u qua trong didu kién gio thip. Mau cai tién hinh dang cho thiy cai thién
13 rét, te d6 khoi dong giam con khoang 3,0 m/s. Bang cha y nhit 12 mAu cai tién ting sb luong
canh, chi can 2,5 m/s dé bat dau quay, thé hién kha nang ty khéi dong vuot trdi trong giod thap.

Tir biéu d0 Hinh 8 cho thay thiét ké canh quat ba canh gitp turbine khéi dong dé hon va phu
hop véi diéu kién gi6 thip tai khu dan cu. Viéc giam chidu cao va tang chiéu ngang gitip cai thién
kha ning bt gi6 du toc dd quay khong vuot troi. Trong khi d6, mau 2 canh thuong tuy cho tdc do
quay cta canh quat (vong/phut) va dién ap cao hon nhung kém hiéu qua & gié thap. Nhin chung,
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méu Aeroleaf cai tién ba canh 1a Iya chon t6i uu cho kha ning khoi dong sém trong moi truong
gio thap.
Tde do gi0 khoi dong trung binh (my/s)

4 34 3.53
3.5 3.03 3.08

3 2,53 2,54 2,56
2.5

2
1.5

1
0.5 0 0

0 z

Cap d6 gio 1 Cép do gi6 2 Céap do gio6 3
B Aeroleaf thwong W Cai tién hinh dang canh Cai tién s6 lwong canh

Hinh 8. Biéu do biéu dién toc do gié khéi dong trung binh cia cde dang canh quat

Bang 7. Bdng s6 liéu so sanh Aeroleaf cdi tién sé lirong cdnh va turbine gié thuwong mai SH-200R

Tiéu chi Cép db gi6 Aeroleaf cai tién s lwong canh SH-200R

Téc do gi6 khai dong trung ; ggj ggg

binh (m/s) 3 2,56 3’03

1 81,75 29,5

Toc d6 quay (vong/phut) 2 133,75 40,3

3 164,75 55,8

o . 1 8,0 2,91

Dbién ap dau ra trung binh 2 131 394
V 1 )

V) 3 16,1 5,35

Két qua thuc nghiém trinh bay trong Bang 7 cho thay mé hinh Aeroleaf cai tién sb lvong canh
¢6 kha nang khoi dong tét va van hanh 6n dinh trong diéu kién gio thap. Téc do gié khai dong
trung binh ctia mé hinh, duge tinh trung binh tir ba cap d¢ gi6 khao sat, dat khoang 2,54 m/s. Ung
VGi cac cAp do gi6 1, 2 va 3, téc do quay trung binh 1an luot dat 81,75 vong/phut, 133,75
vong/phut va 164,75 vong/phtt, trong khi dién ap dau ra tuong ung dat 8,0 V, 13,1 Vva 16,1 V,
cho thiy xu hudng ting 6n dinh cia cac thong sé van hanh theo mirc gio.

So sanh v&i canh quat SH-200R cho thay sy khac biét 1 rét vé hiéu suat lam viéc. Tc do gid
khai dong trung binh caa SH-200R, tinh theo ba cAp d6 gio, dat khoang 2,94 m/s, cao hon so véi
md hinh Aeroleaf cai tién s6 lugng canh. Bén canh dé, téc d6 quay trung binh ctia SH-200R tai
cac cap do gi6 1, 2 va 3 chi dat lan luot 29,5 vong/phut, 40,3 vong/phut va 55,8 vong/phiit, cling
v6i dién 4p dau ra tuong ung 2,91 V, 3,94 V va 5,35 V. Cac két qua nay cho thy canh quat
Aeroleaf cai tién sb lugng canh vuot troi hon vé kha nang khoi dong trong diéu Kién gio thap,
qua d6 khang dinh hi¢u qua cta cau hinh cai tién trong pham vi thuc nghiém.

4. Két luan

Nghién ctru di dé xut va danh gia thuc nghiém cc cdu hinh canh Aeroleaf cai tién cho
turbine gi6 truc dimg hoat dong trong diéu kién gi6 thap (2—5 m/s). Két qua cho thdy cu hinh
Acroleaf ba canh cai tién thé hién dic tinh khoi dong som va kha nang phat dién t6t hon, voi toe
do gio khoi dong thip hon déang ké so v6i cac cdu hinh khac va turbine thuong mai tham chleu
Céc két qua nay cung cap co so thuc nghiém quan trong cho phat trién turbine gié cong suat nho
phuc vu moi truong do thi va khu vyc gioé thap tai Viét Nam.
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