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Study the overview of wind turbines and the factors that affect the power
output of the turbine
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Tém tit. Diu tuw vao phat trién bén viv ng nang lugng tai tao, trong dé cé nang lugng gio aé kip thoi tao nguon bd sung dién niang
dang la hudng di day tiém niang va nhian dwoc sy quan tam dic biét cia Chinh phi. Chinh vi vay, viéc xem xét khai thac nguon
nang lwong tai tao trong giai doan téi s€ co y nghla hét sire quan trong ca vé klnh té, xa hoi, an ninh nang lwgng va bao vé moi
truong. Tuy nhlen, viéc nghlen ciru, tim hiéu vé Tuabin gio, lua chon cac thong ) ky thuit, vi tri lap dat, chua dugc danh gia, tinh
toan ky cang din dén mjt so du an khi trlen khai con lang phi tiém nang Va chl phi din dén hiéu qua cia duw an khong cao. Bai
bdo trinh bay két qua nghlen ciru mot cach tong quan veé Tuabin gié va cac yeu t6 anh huéng dén san lwgng dién ciia tuabin gio aé
cdc nha diu tw xem xét nhim nang cao hi€u qua cua cac du an dién gioé.

Tir khéa: Tuabin; Tiéu chudn IEC; Nang lwong, Cong sudt; San liwong

Abstract. Sustainable investment and development of renewable energy, including wind energy to timely additional power source
is a potential direction and received special attention of the Government. The exploitation of renewable energy sources is extremely
important in terms of economic, social, energy security and environmental protection. However, the study, learn about wind
turbine, selection of technical parameters, installation location, has not been evaluated, carefully calculated leading to some
projects when deploying potential waste and The cost of project effectiveness is not high. This article presents the results of an
overview of wind turbines and the factors that affect the wind turbine's power output so that investors mistakenly improve the
efficiency of wind power projects.
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1. PAT VAN BE

van toc gio
Xu thé phat trién nang luong dién gié dang trd thanh trao luu & 4 cac 80 mét
cua nhiéu quoc gia trén the gidi nhat 1a cac nudc phat trién va =" "f',m
nhitng nén kinh t€ ti€u thy nhi€u nang lugng... Kinh nghiém Bl
thuc tién cia Dtrc, An B9, Trung Quoc s€ 1a bai hoc cho phat [ ERLRREN
trién dién gi6 & Viét Nam. s

Viét Nam dwoc danh gia 1a quéc gia c6 tidém ning phat trién 400
ndng lugng gio. Theo bdo cdo cua Vién Nang luong thi tiém S
nang nang luong gio cla Vlet Nam tap trung nhidu nhét tai ving : ?:
duyén hai mién Trung, mién Nam, T4y Nguyén va cac dao[5]. i
Panh gia cia Ngan hang thé gl(n (WB) cling cho thiy khoang 535
8% lanh thd cua Viét Nam c6 tién ning vé ning lugng gid, cao 5- 5.50
hon hin so véi cac nudce trong khu vuc [4]. - 575

Hién tai, Viét Nam c6 tat ca 20 du 4n dién gi6 v6i du kién san "6
xudt 20 GW. Ngudn dién gi6 nay s& két ndi v6i h¢ théng dién i;
ludi quoc gia va s€ dugc phan phoi va quan ly boi Tong Cong Wi
ty Dién lyc Viét Nam [4]. i

Viéc nghién ciru trién khai nang lugng gi6 ¢ Viét Nam da di 228
nhitng budc diu tién. Nhung vé co ban, s phat trién nang luong -12%
gi6 trong nudc con nho 18, con kha khiém ton so véi tiém niang i
to 16n cua Viét Nam. .

Véi xu thé phat trién nhimg ngudn ning lugng “xanh” vi mot = : :
tuong lai “anh” cua Viét Nam va cua toan nhan loai, viéc i
nghién ctru tiém ndng cua cac khu vyc va tinh todn lya chon cac 8.2
thong sb k¥ thuét cua Tuabin gi6 cho phu hop de X8y dung Nha 9.28
may Dién gi6 tai cac ving co tiém nang gio la rét can thiét. 5.5

]
.00
> .00

Hinh 1. Bin do phdn bé téc d gié trung binh ciia Viét Nam
/5]
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2. TONG QUAN VE THIET BI TUABIN GIO
2.1 CAu tao chung ciia Tuabin gié

Thiét bi tua bin gi6 bao gdm céc phan chinh sau: [3]&[10]

- Anemometer: Bo do ludng tbc do gié va truyén dit lidu tde
do gio6 téi bo diéu khién.

- Cdnh quat (Blades): Gié thdi qua cac canh quat va la nguyén
nhan lam cho céc canh quat chuyén dong va quay.

- Bo ham (Brakes) Diuing dé dimg rotor trong tinh trang khan
chp bang dién, bang suc nudc hoac bang dong co.

- B diéu khién (Controller): B diéu khién s& khoi dong dong
co & téc d6 gio khoang 2m/s dén 3m/s va tit dong co khodng
25m/s boi vi cic may phat nay co thé phat nong.

- Hop s6 (Gear box): Banh rang dugc ndi véi truc o toc do
thip vé6i truc c6 téc do cao va ting tdc do quay tir 30 dén 60
vong/ phit 1én 1200 dén 1500 vong/ phut, tbc do quay la yéu ciu
cua hau hét cac may phat dién san xuit ra dién. B6 banh ring
nay rat dit tién, n6 1a mot phin cua bd dong co va tuabin gid.

1. Biades
2. Rotor
32 Pitch
4. Broke
5. Low-speed shaft
6. Gear box
7. Generator
8. Controller
9 Anemomater
18, Wind Vane
1. Naceile
1Z High-spesd shaft
12, Yaw drive
14, Yaw motor
15 Tower

Hinh 2. M6 phong cac bg phdn cia tuabin gio [10]

Hién nay, trén thé gidi c6 hai cong nghé phd bién 1 loai co
hop s6 va khong co hop sb, tiry thude vao wu diém va bi mat
cong nghé ma cac hang lya chon, ché tao thiét bj cho riéng minh.

+ Loai c6 hop s6: ding cho méay phat binh thudng (chuyén dbi
vong quay 1én, tiry thude thiét ké c6 s6 cap cuc).

+ Loai khong c6 hop sb: dung cho may phat kich tir bing nam
cham vinh ctru (Truc Rotor chuyen thang dén truc may phat,
vong quay tuy thudc thiét ké sb cip cuc, sé cuc cang 16n thi vong
quay cang thap)

- May phat (Generator): May phat 1am nhiém vu bién dbi
nang luong co hoc cua rotor thanh nang luong dién. O céc tua
bin thuong sir dung cac may phat dong bo 14n may phat khong
ddng bo. Dbi vai cac tua bin & cong sudt tir vai trim kW t6i vai
MW thong thuong phat dong dién 3 pha AC véi dién ap tir 400V
dén 1000V.

- Truc truyén déng ciia mdy phdt ¢ téc dé cao (High-speed
shaft)

- Truc quay téc dg thap (Low-speed shaft)

- V6 (Nacelle): Bao gdm rotor va vo boc ngoai, toan bd duoc
dit trén dinh try va bao gdm cac phan: hop sd, truc truyén dong
tbc dd cao va thp, may phat, bo didu khién va bd him. Vé boc
ngoai ding bao vé cac thanh phin bén trong vo. Mot sé vo phai
da rong dé mot ky thuat vién c6 thé dimg bén trong trong khi
lam viéc.

- Buoc rang (Pitch):Canh dugc xoay hodc lam nghiéng mot it
dé giit cho rotor quay trong gi6 khéng qua cao hay qua thip dé
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tao ra dién.

- Rotor: Bao gdm cic canh quat va tryc.

Hién nay rotor 3 canh quat dugc str dung rong rai trén
thé gidi, didu nay do cac yéu té sau day:

+ Hiéu suat: Hiéu sudt cao hon cac loai khac ddi véi
vén tde giod tir 6m/s dén 8m/s.

+VEé ly thuyét thi hiéu sudt tang Ién cing voi sb canh
quat. Néu nhu ting sb canh quat tr 2 1én 3 thi h1eu sudt
s& tang 1én vao khoang 3% dén 4%. Tuy nhién néu ting
b canh quat 1€n 4 thi hiéu suét chi tang thém tir 1% dén
2%.

+ Pbi voi cac dic tinh vé tai cling nhu khi dong hoc
ctia cac loai tua bin ¢6 3 canh quat thi cac thiét bi nay co
mot su phan bd df”)ng déu hon vé trong luc cling nhu luc
khi dong hoc trén toan b chu vi cta rotor.

+ Canh quat ctia mét tua bin ¢6 cong suét tir IMW dén
2,5MW thudng cé chiu dai 25m dén 65m. Cac canh quat
nay & mdi vong quay s& chiu nhitng tii trong rat khac
nhau phu thudc vao van tdc gi6. Canh quat dugc lam tur
n}lua tong hop vai soi thuy tinh hodc soi carbon, chiu luc
tot.

+ CAu trac clia canh quat cho tua bin gi6 co 2 loai: stall
(cb dinh) va Pitch (diéu khién xoay goc himng gi6 )

e Loai Stall thudng thiét ké cho cac tua bin cong suét
thép (<300 kW)

e Loai Pitch thiét k& cho céc tua bin c6 cong suit cao
hon (= 500 kW)

+ Piéu khién canh quat:

Dbi véi cac Rotor cb canh quat didu khién theo kidu
“Pitch* thi vi tri ctia cac canh quat c6 thé duoc didu khién
nhd vao mot déng co dién & truc quay. B didu khién dién
tir s& do thuong xuyén cong sut dau ra cia thiét bi & mot
tai trong danh nghia. Néu nhu gia tri do qué cao hodc qua
thap thi cac canh quat s& duoc didu khién quay huéng vao
hodc hudng ra khoi huéng gio mot cach twong tng (Tde
d6 didu chinh goc ciia canh 1a 5%s).

+ Théng qua viéc didu chinh canh quat nay c6 thé dam
bao dugc rang cac canh quat luén ndm & mét goc dung
d4n hop 1y nhét va do d6 c6 thé dat duoc mét sy ti uu
vé luwgng dién nang tao ra.

+ Khi vén tbc gié vuot gidi han theo thiét k& thi b
phan diéu khién canh ty dong diéu chinh goc cua canh trd
vé bing 90° (song song v6i hudng gié) ddng thoi két hop
vé6i hé théng phanh dé rotor nging quay. Rotor sé tu dong
ngimg quay v6i 2 mirc: Néu vén tdc gi6 ting 1én khoang
25 m/s khong qua 10 phit hoac 35 m/s khong qua 2 giay.

- Tru d& (Tower): Pugc lam bang thép hinh try hodc
thanh dén bang thép. B&i vi tbe do gio ting 1én néu try
cang cao, try d& cao hon dé thu dwoc ning luong gio
nhiéu hon va phat ra dién nhiéu hon.

- Wind vane: D& xtt Iy huéng gi6 va lién lac v6i “yaw
drive” dé dinh hudng tua-bin gio.

- Yaw drive: Ding dé gitr cho rotor luén luén huéng
v& huéng gié chinh khi c6 su thay dbi hudng gid.

- Yaw motor: Dong co cung cip cho “yaw drive” dinh
duogc huong gid.

2.2 Céc kiéu tua-bin gi6 hién nay

Cac tua-bin gi6 hién nay dugc chia thanh hai loai:

Mot loai theo truc dimg gidng nhu may bay truc
thang.

Mot loai theo truc ngang.

Céc loai tua-bin gié truc ngang 1a loai phd bién co 2
hay 3 canh quat. Tua-bin gié 3 canh quat hoat dong theo
chidu gi6 véi bé mit canh quat huéng vé chiéu gié dang
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théi. Ngay nay, tua-bin gi6 3 canh quat dugc sir dung rong rai.
2.3 Céong suit cac loai tua-bin gié

Diy cong sut tua-bin gié tir 50 kW t6i cong sut 16n hon c&
vai MW thuong dugc tap hop thanh mot nhdm nhiing tua-bin
v6i nhau trong moét trai gi6 ( Nha may dién gid) va nd s€ cung
chp dién nang cho ludi dién.

Céac tua-bin gid loai nho c6 cong suét dudi 50 kW duoc st
dung cho gia dinh. Vién théng hodc bom nuéc, doi khi ciing
dung @& ndi voi may phat dién diesel, pin va hé théng quang
dién. Cac hé théng nay duge goi 12 hé thdng lai gio va dién hinh
la str dung cho cac vung sau vung xa, nhitng dia phuong chua co
ludi dién, nhitng noi ma mang dién khong thé nbi toi cac khu
vuc nay.

2.4 Nguyén ly hoat dong ciia cac tua-bin gio [3]

Céc tua-bin gio tao ra di¢n nhu thé nao? Mot cach don
gian la mot tua-bin gid 1am viéc trai nguoc voi mot may
quat dién, thay vi st dung dién détaora gi6 nhu quat dién
thi ngugc lai tua-bin gio lai st dung gio dé tao ra dién.

Céc tua-bin gi6 hoat dong theo mdt nguyén 1y rat don
gian. Nang luong cia gié lam cho 2 hodc 3 canh quat
quay quanh mét rotor. Ma rotor duoc ndi véi truc chinh
va tryc chinh s& truyén dong 1am quay truc quay may phat
dé tao ra dién.

Céc tua-bin gi6é dugc dat trén tru cao dé thu hau hét
nang luong gié. O do cao trén 30m so véi mat dat thi cac
tua-bin gié thuan lgi: Téc dd nhanh hon va it bj cac ludng
gi6 bét thuong.
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Hinh 3. So d6 nguyén Iy phat dién ciia tuabin gié

3. CAC YEU TO ANH HUONG PEN SAN LUQNG
PIEN CUA TUABIN GIO

3.1 Cach xac dinh san lwgng di€n ciia mét tuabin

Ning lugng gi6 1a mét ham cua tde d6 va khdi lugng khong
khi. Khi toc d6 gi6 cao thi ndng lugng gi6 I6n. Moi quan h¢ gilta
khoi lugng, toc do khong khi va nang luong gi6é duoc thé hién
bdi phuong trinh dong nang[1]:

1
E =—mV? 1)
r 2 N
Khoi lugng ctia khong khi duoc xac dinh bang cong thirc:
m=pFVt 2)

Dién tich can gi6 cua canh quat dwoc xac dinh bing cong

thue:

g

F=rmR*

Thay (2) va (3) vao (1) ta c6:

3)

1 203

E, =2 pr RV )

Trong do:

E, — Nang lugng gi6 (J)

m — Khéi lugng ciia khong khi (kg)

V — Van téc ciia khong khi ( m/s)

p - Mat d¢ khong khi (kg/m3)

F — Dién tich khong khi di qua (Dién tich can gi6 cua canh
quat) (m2)

R — Ban kinh canh quat ciia Tuabin(m)

t — Thoi gian tinh todn (s)

Viy cong sudt gio ciia mot tuabin duoc tinh theo cong
thirc[1]:
1 2173
P=opr RV 5)
Ta thdy, ning luong ty 1€ bac 3 voi tbc do gid nén cin
phéi dac biét quan tdm dén vi tri dat Tuabin dé thu dugc
toc do gio 16n [8].

(6)

V(z): Van tbc gi6 ¢ d0 cao z (m/s)

V(z:): Van tc gi6 ¢ d6 cao z, tham khao (m/s)

a: hé s mii, thay dbi theo d6 map mo bé mat (1a mot
dai lugng do ciia lyc ma sat boi gié thdi ngang qua mit
dét) [9].

Qua do, ta théy viéc lya chon vi tri va cao do lép dat
ctia Tuabin gi6 anh huong rat 16n dén san luong dién thu
duoc.

Ngoai ra, Cong sudt dién thu dugc cia mot tuabin gio
con phu thude vao cong nghé cua tuabin, hay hé s6 cong
suét (hiéu suét) cua tuabin. Do d6 cong sudt dién thyc té
cua Tuabin dugc xac dinh theo cong thirc:

P = Pg~CF(7/-:B)
Trong d6, Pr - Cong suét thuc té
CF (}/ﬂ) — Hé sb cong sudt (Hiéu suét) cua tuabin 1a

mdt ham ciia ty s6 téc d6 y va goc didu chinh canh quat

B.

(N

Ty sb tbe do y duoc dinh nghia bai:

Hong S6 Paic Biét
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w
1=2R 8
= (3)

Trong d6: o - Van tdc gbc cua canh quat.

Hiéu suét téng cong ctia mot Tuabin = Hiéu suit Rotor x Hiéu
xuét truyén déng x Hiéu suat may phat x Diéu kién vé gio.....[2]

Vi vay, mdt Tuabin gi6 dugc thiét ké hoan chinh tuong ddi
t6t thi ciing chi nhan dugc khoang 30% dén 40% Tdng ning
lwong cua tiém ning gio.

Tir nhitng phén tich trén ta c6 thé xac dinh dwoc san lugng
dién trung binh trong nam:

AE =P, T=P,C.(y.B)T ©)

Trong do:

AE (MWh/tuabin) - San lwong dién thyc t& hing nam trén 1
tuabin

Cr: Hé s cong sut

T (h/nam): S6 gio van hanh trong nim

3.2 Cac yéu tb anh hwong dén san lwong dién

- San luong dién cia mot Tuabin gié phu thude vao cac yéu
t5 sau:

+ Ty 18 bac 3 vai toe do gid

+ Phu thudc vao do mép mo bé mait, hay lyc ma sat cua gio6
thdi qua mit dat noi ldp dat tuabin gio

+ Phy thudc vao hé sb cong suit cua tuabin hay phu thudc
vao chung loai cua tuabin (Hang san xuit)

+ Phu thugc vao d¢ cao cua tru tuabin va dién tich can gio
ctia canh quat (hay con goi 1a théng sé k¥ thuat cua tuabin).

3.3 Két qua mé phéng

Pé 1am r6 hon nhitng vin d& di nghién ctru 1y thuyét, tic gia
sir dung phin mém Windpro Version 2.7.490 [7] dé tinh toan
san lugng dién cua mot sb loai Tuabin khac nhau déi véi tiém
nang gi6 cua khu vuc Hudng Phung, huyén Hudéng Hoa, Tinh
Quang Tri [6].

Dua vao file s6 liéu gi6 do dugc ¢ 60m va toa d vung khao
sat, sau khi dua vao phdn mém Windpro tinh toan ta thu dwoc
tiém ning gié khu vire & d6 cao 80m [3]:

RESOURCE - Map
Calculstion: RE: 10x10 (80-920}

Hinh 4. Ban do tiém néng gi6 khu vue 6 d¢ cao 80m [6]

Nhin xét:

Tir ban dd nay ta thiy, tdc do gio tai do cao 80m tai cac vi tri
khac nhau c6 d§ chénh Iéch khac nhau, chinh vi vay dé dat san
luong dién t8i wu ta can b tri cot tuabin gi0 vao cac vi tri c6 gid
cao nhét (& ddy ta s& bé tri tuabin vao vi tri danh diu X). Véi:

P4  Tap chi Khoa hoc Lac Hong Sé Pdc Biét

P (MWh/tuabin): San lugng dién thyc té hing nim
trén 1 tuabin

Cr: Hé s6 cong suét

T (h/nam): S6 gi¢ van hanh trong ndm

WTGs: May phat tuabin gi6 (Wind Tuabin

Generator)

Bang 1. Tong hop két qua tinh todn san luong dién cho

cac loai tuabin khac nhau [3]

Théng s6 P T CF

chinh tuabin (MWh)  (h/nam) (%)

W2E 2.0MW;
h=85m;

d=100m

9.880 3.092 353

Gamesa 2,5MW,;
2.5 h=85m;
d=114m

11.541,5 2.812 32,1

2.0MW;
h=80m;
d=100m

Vestas 9.182,5 2.807 32,0

V100

GE 2.0 2.0MW;
h=80m;

d=116m

10.682,4  3.049 35,5

Suzlon 2.1IMW; 2.555

h=80m; d=88m

9.088,9 29,1

Nguon: Trich tir két qua tinh todn trong chwong trinh
WindPro
h: d6 cao tru tuabin
d: duong kinh canh quat tuabin
Nhién xét: Néu ciing chung toa do lip dat, phuong an
tuabin Ge 2.0 (2MW) c6 hé sb Cr va sé gid phat dién cao
nhét. Do d6 kién nghj sir dung loai tuabin Ge 2.0(2MW)
cho ving gié Hudng Phiing s& dem lai san lwong dién tdi
uu nhat.

4. KET LUAN

Tur cong thirc xac dinh san luong dié¢n cua Tuabin gio
Bai bao da danh gia dugc nhitng yéu t6 chinh anh hudng
dén san luong dién. Pé thdy rang viéc lya chon ching
loai va vi tri ldp cuia Tuabin gié pht hop véi tiém ning
gi6 s& quyét dinh rét 16n dén hidu qua cia cac dv an diu
tu xay dung nha may dién gio.

Téc gia da tinh toan san lugng dién v&i nhiéu ching
loai Tuabin khéc nhau tai cing mét vi tri lép dat dé chung
minh ring;:

San lugng dién cia mot Tuabin gioé phu thudc vao:

+ Hé s6 cong suit cia tuabin hay phuy thudc vao chiing
loai ciia tuabin( Hang san xudt)

+ D0 cao cua try tuabin va dién tich can gidé ctiia canh
quat (hay con goi 1a thong s6 k¥ thuat ciia tuabin).

Két qua dat dwoc da chimg minh dung nhitng gi tic gia
da nghién citru 1y thuyét.
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