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Tom tat - Dau tw phat trién bén vung nang luong tai tao, trong do
€6 nang lwgng gi6 d& kip thoi bd sung ngudn dién nang dang la
hwéng di day tiém ndng va nhan dwoc s quan tdm dac biét cla
Chinh ph. Viéc khai thac ngudn néng lwong tai tao ¢ y nghia hét
strc quan trong ca vé kinh té, xa hoi, an ninh nang lvong va bao
vé méi tredng. Tuy nhién, viéc nghién ctvu cac yéu té anh huwéng
dén san lwgng dién cla tuabin gié dé lwa chon thong sb ky thuat,
vi tri 18p dét,... sao cho phu hop véi tiém nang gié cua tirng ving
chwa dwoc danh gia, tinh toan ky cang, dan dén mot sé dw an khi
trién khai con lang phi tiém nidng va chi phi, dan dén hiéu qua cla
dw an khoéng cao.

Tir khoa - tuabin; téc do gi6; san lwong dién; hiéu suét tuabin; tiéu
chuan IEC; phan mém Wind Pro,...

1. Dt van dé

Viét Nam duoc danh gia 1a quéc gia co t1em nang phat
trién nang lwong gi6. Theo cac bao céo thi tiém nang ning
lugng gi6 ctia Viét Nam tip trung nhiéu nhit tai ving
duyén hai mién Trung, mién Nam, Tay Nguyén va cac dao.
bénh gia cua Ngan hang Thé gi6i (WB) cting cho thiy
khoang 8% lanh thd cta Viét Nam co tiém ning vé ning
lwong gi6, cao hon hin so véi cac nude trong khu vue [2].

Su nghién ctru trién khai nang luong gié ¢ Viét Nam da
di nhitng budc dau tién. Nhung co ban sy phat trién nang
luong gi6 trong nude con nho 1é, con kha khiém t6n so voi
tlem nang to 16n ciia Viét Nam. Vi thé viéc nghién ctru phat
trién nang luong gio 1a mot cong viéc can thiét,

2. Céc yéu té anh hudng dén san lrong dién ciia tuabin gié
2.1. Cach xdc dinh sdn lwong dién ciia mot tuabin

Ning luong gié 1 mot ham cua tée dd va khoéi lugng
khong khi. Khi toc d6 gioé cao thi nang lugng gié 16n. Moi
quan hé¢ gilra khoi luong, toc d6 khong khi va nang luong
gi6 duoc thé hién boi phuong trinh dong nang [1]:

E, = %sz )

Khdi lwong cua khong khi dwoc xac dinh bang cong
thrc: m=p.F.V.t 2)

Dién tich can gi6 ctia canh quat dugc xac dinh béng
cong thuc: F = nR? 3)

Thay (2) va (3) vao (1) ta cé:

E, =%p.n.R2.V3.t @)

Trong do:

E;: ning luong gid (J);
m: khéi lugng ctia khong khi (kg);
V: vén toc ciia khong khi (m/s);
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p: mat d¢ khong khi (kg/m3);

F: dién tich khong khi di qua (dién tich can gio ctia canh
quat) (m2);

R: ban kinh canh quat cuia tuabin (m);

T: thoi gian tinh toan (s).

Viy cong suét gid cua mot tuabin duoc tinh theo cong
thire [1]:

P, =1.,o.7r.R2.V3 (5)

Ta thiy, ning lugng ty 1€ bac 3 vei toc do gio nén can

phai dic biét quan tAm dén vi tri dat tuabin dé thu duoc te
do gi6 lon [7].

z
V@) = vz« (D" (6)

V(z): van tbc gio & do cao z (m/s);

V(z): van toc gié & d6 cao z tham khao (m/s);

a: h¢ s6 mi, thay doi theo do mép mo bé mit (Ia mot dai
Iugng do cia lyc ma sat bai gid thoi ngang qua mét dat) [8].

Qua do, ta thdy viéc lya chon vi tri va cao d¢ lap dat
cua tuabin gié anh hudng rat 16n dén san lugng dién thu
duoc.

Ngoai ra, cong suit dién thu dugc ciia mot tuabin gio
cc‘)r} phu thu(f)g vao cong nghé cua tuabin, hay hé so céng
suat (hi€u suat) cua tuabin. Do d6 cong suat di¢n thuc té
cua tuabin dugc xac dinh theo cong thuc:

Pr =B, Ce(v,B) (7
Trong d6, Pr: cong suat thyc té;
Ce(y, ﬁ) hé sb cong sudt (hleu suét) cua tuabin, 1a
mot ham cua ty s6 toe do y va goc diéu chinh canh quat p.

Ty $6 toc d6 y dugc dinh nghia boi:
y=7,.R ®)
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Trong d6: ® 14 van tdc gbe cua canh quat.

Hiéu suit téng cdng ciia mot tuabin = hi¢u sudt rotor x
hiéu xuat truyén dong x hiéu suat may phat x dicu kién vé
gio...[1].

Vi vy, mot tuabin gié dugc thiét ké hoan chinh tuong
doi tot thi cling chi nhén dugce khoang 30% dén 40% tong
nang lugng cua tiém nang gio.

Tt nhitng phan tich trén ta co thé xéac dinh duoc san
luwong dién trung binh trong ndm:

AE = Pp.T = F.Ce (v, B).T ©))

Trong do:

AE (MWh/tuabin): san lugng dién thuc té hé“lng nam
trén 1 tuabin;

Cr- hé sb cong sult;

T (h/ndm): s6 gid van hanh trong nam.

2.2. Cdc yéu té anh hwéng dén sin luong dién

- Sén lugng dién cua mét tuabin gié phu thude vao céac
yéu to sau:

+ Ty 1¢ bac 3 véi toc do gio;

+ Do me“ip mo bé mit, hay lyc ma sat ctua gid thoi qua
mat dat noi lap dat tuabin gio;

+ Hé sb cong sut cua tuabin hay phu thudc vao chung
loai cua tuabin (hdng san xuat)

+ DJ cao cua tru tuabin va dién tich can gié cua canh
quat (hay con goi 1a thong so k¥ thuat cia tuabin).

- Pé dat dugc san luong dién tdi wu thi viéc lwa chon
chung loai, thong s6 k§ thuat cua tuabin, vi tri lap dat cua
tuabin phu horp V6i tiém nang gié cua khu vuc nghién ciru
1a hét strc can thiét.

3. Két qua tinh chon chiing loai va vi tri lip dit ciia
tuabin gié cho vung khe gi6 Hwéng Phung
3.1. Tiém ndng gié tai khu viwe Huéng Phing
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Hinh 1. Bin d6 tiém nang gié tinh Qudng Tri o 60m [4]

Cin cir vao Quy hoach phat trién dién gié tinh Quang
Tri giai doan dén 2020, tam nhin dén 2030 da dugc Bo
Cong thuong phé duyét thi tinh Quang Tri dugc danh gia

1a mot trong nhiing tinh c6 tiém nang gié, trong d6 khu vuc
xd Huéng Phing, huyén Huéng Hoa nam trong khu vye ¢6
van tdc gi6 binh quan cao, cu thé nhu Hinh 1 [4].

Tram do gi6 Hudng Phung duoc xdy dung tai thon Xa
Ry, x& Huéng Phung, huyén Hudéng Hoa, tinh Quang Tri.
Toa d6 dia Iy h¢ VN2000 mui 3 1a 535342, 1851841. Cao
d6 dia hinh khu vuc dat tram so v&i mat bién 1a 650m[5].

Sé lidu thu duoc & dang file * RWD. Noi dung chudi sb
li¢u gom ngay - thang, gio - phit, gid tri trung binh, d6
léch chuan, max, min véi tan suat 10 phat/lin theo timg
kénh nhu da néu trén.

Van tc gi6 trung binh khu vure nghién ciru:

m/s
10

1 2 3 4 5 6 7 8 9 0 1 1

Hinh 2. D6 thi bién thién téc do gié tai dé cao 60m

Nhan xét:

VKét qué cho thdy thang c¢6 van toc gi6 trung binh 16n
nh;it la thang 10, 11, 12, 1; thang c6 van toc gi6 trung binh
thap nhat la thang 4, 5.

Téc d6 gio trung binh tai cot do Huéng Phing ¢ d6 cao
60m 1a 6,21m/s.
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Hinh 3. Biéu dcfphan bo téc dp gio ¢ do cao 60m [6]
Nhan xét:
Tén suit téc do gi6 dé tuabin bt dau phat dién V>3
m/s & 36 cao 60m (Chl) chiém 90,8% thoi gian do dac.
Vi cac dac diém gi6 nhu trén, khu vue nay dugc xem
nhu khu vyc c6 tiém nang gi6 rat tot, co thé khai thac hiéu
qua.
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Hinh 4. Hoa gio theo 16 hudng chinh trong 1 nam,
do dac o do cao 60m [5]
Nhan xét:

Hudng gi6 thinh hanh d6i v6i chudi s6 liéu thu duoc 1a
hudng Bong Bac va Tay - Tay Nam, trong d6 tan suat xuat
hién twong ung dat 30,5% va 25,7%.

3.2. Lwa chon tuabin va vi tri lip dat

- Dua vao file b liéu gi6 do dugc & 60m va toa d6 vung
khao sat, sau khi dua vao phan mém Windpro tinh toan ta
thu dugc tiém nang gié khu vuc ¢ d6 cao 80m [3]:
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Hinh 5. Ban do tiém nang gi6 khu viee 6 d cao 80m [3]

Nhan xét:

Tir ban dd nay ta thiy, toc do gié & d6 cao 80m tai cac
Viq tri khac nhau c6 do ghénh lécl} khé}c nhau. Chinh vi vdy,
dé dat san lugng dién tQi uu, ta can bo tri cdt tuabin gioé vao
cac vi tri cd gio cao nhat.

Tir quy ludt lity thira (6) va két qua tinh toan cac hé sb
dua trén két qua do dac ¢ cac do cao 40m/50m/60m:

o=0,275; z0=1,21m; thuoc nhom d6 nham cép 4,08][8].

Ta ndi suy duogc:

+ Van tdc gi6 trung binh nim ¢ d6 cao 80m 1a 6,9m/s

+ Do nhiéu loan TI (15 m/s) 1a: 0,104

+ Vian tdc gié 16n nhit 50 nam (10phut): 40m/s

Bing 1. Phdn logi tua bin gié theo tiéu chudn IEC-61400-1/7]

Loai tuabin Nhom 1 |Nhom IT| Nhém IIT | Nhém IV

Tée d6 gi6 trung
binh

10m/s 8,5m/s | 7,5m/s 6m/s

Tbc d6 gio 16n
nhit ma tuabin c6
thé chiu dung
dugc (chu ki 50
nam) Veso

70m/s | 59,5m/s| 52,5m/s 42m/s

Mat d6 gié r6i cao

0,18
Murc A) Tlis

0,18 0,18 0,18

Mat do gio 1di
thap (Mtc B) Tlis
Nhu vay, thep tiéu chuan IEC 61400 — 1 thi phén loai tua
bin phu hop nhat khu vue nay 1a loai IIIC (class 1IIC), c6
cong suat tir (1,5+2,5) MW va d¢ cao ¢t tuabin (80 +85)m.
pé chon kiém tra két‘qué §é’1n luong dién gﬁa tuabin dat
duoc, tac gia st dung phan mém Wind Pro dé tinh toan cho
loai Tuabin Ge 2.0 -116[9] tai 15 vi tri toa do lap dat khac
nhau d¢€ co sy so sanh san lugng dién.

0,16 0,16 0,16 0,16

Scale 1:50,000

A New WTG
Hinh 6. Toa do lzfp dat cua tubin gio tai 15 vi tri khac nhau
trong khu vuc khe gié Huong Phung [3]
Bidng 2. Két qua tinh toan san luong dién cia tuabin Ge-116
tai 15 vi tri khac nhau [3]

Calculated Annual Energy for each of 15 new WTGs
Specific resultsz)

Capacity Fullload Mean wind speed
factor hours @hub height
[%] [Hours/year] [mis]

355 3,049 6.9

WTG type Annual Energy

Terrain Valid Manufact. Power, Rotor Hub Result Mean
rated diameter height ‘wind

speed

kW] [m] [m] [MWh]  [m/s]
1A No  GE WIND 2,000 116.0 80.0 81952 6.85
2A No GE WIND 2,000 116.0 80.0 54120 549
3A No GE WIND 2,000 116.0 80.0 64745 6.20
4 A No  GE WIND 2,000 116.0 80.0 90540 745
5A No GEWIND 2,000 116.0 80.0 78344 6.65
6 A No  GE WIND 2,000 116.0 800 10,0255 B.33
TA Ne  GE WIND 2,000 116.0 800 10,8624 9.02
BA No  GE WIND 2,000 116.0 80.0 88288 742
9A No GE WIND 2,000 116.0 80.0 81379 7.07
10A No GE WIND 2,000 116.0 80.0 77214 B.55
1A No GE WIND 2,000 116.0 80.0 82827 1.07
12 A Ne  GE WIND 2,000 116.0 80.0 81771 714
13A No  GE WIND 2,000 116.0 80.0 83028 7.1
14 A No  GE WIND 2,000 116.0 80.0 6,799.6 6.31
15 A No GE WIND 2,000 116.0 80.0 41757 4.78
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Nhan xét:

Tir bang tinh toan trén ta thdy voi tuabin Ge 2.0 —116:

+ Hiéu sut thiét bj 1a Cr = 35,5%

+ S6 gid hoat dong cua Tuabin trong 1 nam la: T =
3.049h/nam

+ San luong dién thuc té héng nam trén tuabin tai vi gri
s0 7 1a 16n nhat dat 10.682,4AMWh va vi tri s6 15 1a thap
nhat dat 4.175,7MWh.

Két qua nay phan anh ding tiém nang gio tai do cao 80
tai céc vi tri chon lap dit tuabin (Hinh 5).

4. Két luan

T cong thirc xac dinh san lugng dién cua tuabin gio
bai bao da danh gia dugc nhing y€u t0 chinh anh huong
den san lugng dién. Tu do thay rang viéc lya chon chung
loai va vi tri lap cta tuabin gi6 phu hop voi tiém néng gio
s€ quyet dinh rat Ion dén hiéu qua cla cac du an dau tu xay
dung nha may dién gio.

Qua nghién ctru tiém ning gié tai khu vuc khe gio
Hudng Phung, tac gia da ing dung phan mém Wind Pro dé
tinh toan dugc cac hé s6 hi¢u suat thiet bi (Cr); sO gio hoat
dong cua tuabin trong 1 nam (T) va san luong dién trong 1
nam tai 15 vi tri khac nhau cho thiét bi tuabin Ge 2.0 — 116.

Két qua dat duoc da chung minh ding nhing gi tac gia
da nghién curu ly thuyét, d6 la:

San lugng dién cua mdt tuabin gi6é phu thudc vao:

+ Ty 18 bac 3 véi toc do gio;

+ Do mép mo bé mat, hay lyc ma sat cta gié thoi qua
mat dat noi lap dat tuabin gio.

Trong nhing nghién ctru tiép theo tac gia du dinh s&
tinh toan san lugng di€n vdi nhi€u chung loai tuabin khac
nhau dé ching minh rang:

San lugng dién cua mdt tuabin gioé phy thudc vao:

+ Hé s6 cong sudt cua tuabin hay phy thudc vao chung
loai cta tuabin (hang san xuat)

+ D0 cao cua try tuabin va dién tich can gio cua canh
quat (hay con goi la thong so ky thuat cua tuabin).
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