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MO HINH TRAM PHAT PIEN GIO UNG DUNG BQ
. | TRUYEN PONG THUY LUC

THE MODEL OF WIND POWER STATION USING HYDRAULIC TRANSMISSION

TS. Hoang Sinh Truong
Trudng Dai hoc Bach Khoa Ha Noi.

TOM TAT

Hién nay, trén thé gidi, ning ligng gié la nguén ning ligng tdi tao rdt dugc quan tdm khai thdc.
Diic biét 1o sau tham hoa séng thdn gdy 6 nhiém phéng xa hat nhan tai Nhat Bdn ndm 2009. Nang lugng
gi6 lai cang duoc ddc biét quan tam ddu tu. Noi dung ciia bai viét nay cung cdp mot y tudng nhdm t6i uu
héa viéc chuyén ddi ning lugng gié thanh nding ligng hiu ich vdi mot hé thong truyén dong thity luc nho

gon va hiéu qud.

ABSTRACT

Today in the world, wind power is a renewable energy source, which is highly interested to exploit and
develop. Especially after tsunami nuclear radioactive pollution in Japan 2009, wind power investments have
increased dramatically. This abstract content provides an idea to optimize the conversion of wind energy into
useful energy with a hydraulic transmission, which is a compact and efficient system.

1. DAT VAN BE

Khi khai thdc ning lugng gi6 d€ chuyén
d6i thanh nguon dién nang tin s6 6n dinh, cdc
san phdm thuong mai trén thi tridng hién nay
déu c6 mo hinh véi két cdu lap dit toan bo phéan
hop s6, méay phét, thiét bi diéu khién v v... Nim
trong bau rotor ctia dong ca gi6. Co nghia la toan
bo khéi lugng thiét bi chia tram phat dién gié déu
phai 13p dit trén do cao ctia tuabin gi6 thuong la
~ 12m dén 45m hoic cao hon. Diéu nay, la mot van
dé kho khin ma tit ca cac hé thong déu gap khong
chi trong qua trinh 1dp ddt ma phi tén con lién
quan dén céc vdn dé€ bao hanh bdo tri suét qud
trinh khai thac. Mot chi phi hoan toan khong hé
nho dé c6 thé gidm chi phi ldp dit cing nhu thuén

tién cho cong tac bao hanh bao tri tram phét dién
gi6. Mot hé théng truyén dong thiy luc thé tich
dugc ung dung thay thé cho hé truyén hop s6
co khi truyén thong va khi d6 toan bo hé théng
phét dién c6 thé dugc lap dat dusi mat dit, hoan
toan thuan tién cho cong tdc bdo hanh bao tri, day
chinh 14 n¢i dung dé cap trong bai bdo nay.

2. TRAM DIEN GIO VOI KHOI LUQNG
THIET BI LAP PAT TREN CAO

Tram dién gi6 chi v6i cong sudt 50-100KW
v6i két cdu truyén thong thi riéng hé truyén co
khi, turbin gio, may phét dién, nhiing thiét bi can

1p dit trén cao trong bau turbin da c6 trong lugng ¥~
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tinh bang vai tdn. Kinh nghiém trong
van hanh cac tram dién gié 16n cho
thiy rdang d€ thay thé mot hop s6 co
khi cho 1 tram dién gi6 cong sudt
2MW c6 thé chi phi t6n dén 500,000
USD va mot tuan thi cong phai diing
khai thac. Diéu nay cho thdy moé hinh
sti dung hé truyén dong co khi véi
viéc lap dat thiét bi phat dién trén cao
doi hoi chi phi 16n thé nao khong chi
khi 13p dit ma cho ca sudt qua trinh
khai thac van hanh (thudng tinh la 20
nam va khong dudi 50 1an bao tri stia
chtia l6n).

TURBIN GIO

HOP SO cO

MAY PHAT DIEN

Hinh 1. Phdn thiét bi ndng hang tdn lap
trén cao cua tram dién gio.

3. MO HINH TRAM PIEN GIO
VOI BO TRUYEN PONG THUY
LUC THE TICH PIEU CHINH VO
CAP

Trong cac hé truyén ndng
lugng, hé truyén dong thiy luc thé
tich c6 nhiéu uu diém vugt troi. Day
13 hé truyén dong co ty trong khoi
lugng thiét bi trén cong sudt truyén
rdt nho. Chi s6 nay gap hang chuc lan
" 50 v6i hé thong co khi va truyén dong
dién.

Hé truyén dong thuy luc la bo
truyén c6 uu diém vuot troi, d6 la kha
nang diéu chinh ty s6 truyén vo cép.
Diéu nay rét y nghia khi tinh ndng
nay cho phép don gian héa h¢ thong
diéu chinh, mét trong nhiing vin dé

giai quyét kho khan nhat doi véi tram phat dién gié do dac
diém khong 6n dinh ctia nguon nang lugng nay (diéu nay sé
dugc lam r6 & phan sau).

Hé truyén dong thuy luc ciing 1a bd truyén cé do bén
va d¢ tin cdy cao trong van hanh st dung. Diéu nay da dugc
chiing minh qua thyc té, khi ngay mét mé rong pham vi Gng
dung truyén dong thuy luc trong cac linh vuc cong nghiép,
nhdt la cac linh vuyc st dung c6 diéu kién khic nghiét nhu
khai thac mo, trén tau bién, gian khoan ddu ngoai khoi v.v..
biéu d6 cho théy tudi tho thiét bi thay luc rt cao va phu hgp
cho diéu kién ngoai troi.
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MAY PHAT DIEN 4

Hinh 2. M6 hinh tram phdt dién gié vdi bo truyén thuy luc
diéu chinh vé cdp.

Trén hinh 2 la m6 hinh tram phat dién gié st dung bo
truyén dong thay luc. Viéc truyén cong sudt gitia bom thay
luc 1 n6i dong truc véi turbin gié 5 dén dong co thiy luc 2 noi
dong truc v6i mdy phat dién 4 dugc thuc hién thong qua hé
truyén dong thty luc mach kin. V6i mo hinh trén, hé thong
bd qua hop s6 co, voi két cdu gon nhe va c6 thé tan dung
dugc cac lgi thé dac biét:

- Do ¢6 thé tach biét gitia cum turbin- bom va cum
dong co thuy luc- mdy phat bang hé théng dudng 6ng dan
nén véi tram dién gi6 kiéu nay khéi lugng thiét bi can lap dat
trén cao theo turbin chi con lai bom thiy luc nho gon dé lap
dat bao tri.

- Nh¢ kha ning diéu chinh luu lugng bom vo cdp
bing van diéu chinh servo 3 cho phép hé théng c6 tinh vugt
troi trong viéc han ché anh hudéng tinh khong 6n dinh cla
toc do gio.
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4. TURBIN GIO - BOM THUY LUC PIEU
CHINH TAO NGUON AP NANG LUU TRU
bUQC

Dai véi turbin gié truc ngang, cong sudt
trén truc khi & ché d6 6n dinh dugc tinh theo
cong thic:

P=1/2.pmr*. V’.C, (1)

Trong dé: p - ty trong khong khi; V - Van
toc gio; r - Ban kinh canh turbin gi¢; C, - Hé s6
hiiu ich Betz bién ddi nang lugng gio. Gid tri hé s6
C, phu thudc ty 1¢ A giffa van t6c quay ctia turbin
gi6 w va van toc gi6 V: A = w.r/ V va phu thudc
goc canh turbin gié. Theo tinh toan ly thuyét
tridng hop hiéu sudt cao nhit c6 C, = 0,593.
Khi tinh todn xay dyng ta c6 thé chon: C, = 0,30 -
0,35. V6i mot turbin gié chon trudc ta c6 thé xac
dinh cong suét P co thé tao ra cia nguodn gio. Tuy
nhién, ta thdy rang V vén téc ctia gi6 1a dai luong
bién thién lién tuc theo thoi gian vi du van tdc gié
thay déi trong ngay nhu trén hinh 3.
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Hinh 3. Biéu do van toc gié trong ngay.

Chinh vi vay d€ tan dung t6i da ngudn
nang lugng khong 6n dinh nay la nhiém vu rét
khé khin trong khai thdc nang lugng gi6, tuy
nhién van dé€ c6 thé dugc giai quyét thudn tién
hon khi st dung bo truyén thty luc diéu chinh vo
cap nhu cho trén Hinh 5.

Khi turbin néi dong truc véi bom thuy
luc, toan bd cong suit cta turbin dugc bién d6i
thanh ndng lugng thiy luc theo cong thuc:

N, =10°p.nq/ 612 (2)

Trong d6: N, cong sudt trén truc turbin gi6
(KW) ; p - Ap suét thiy luc do bom tao ra (bar);
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n - vén téc quay cta turbin va truc bom (v/p); g-
Luu lugng riéng cta bom thay luc (cm?/v ).

Xem xét (2) ta nhén thdy n bién thién theo
van téc gi6 V, canh turbin va tai do bom thuy luc
tao ra; p la dai lugng phu thudc theo tai; q - dai
lugng cé thé diéu chinh bang van servo 3 (xem
Hinh 5). Biéu d6 t6c d6 gié trén Hinh 6 cho thdy
cong sudt gié N, luon bién thién theo van téc gid,
tuy nhién, néu chon t6c d6 n phu hgp va chon
quy ludt diéu chinh q dap ting diéu kién, ta van
c6 thé c6 p = const & ctia ra clia bom. Nghia la véi
b¢ diéu chinh phu hgp, cum turbin- bom cé thé
tao nguodn dp nang co6 ap sudt 6n dinh. Diéu nay
cyc ky y nghia vi n6 cho phép tich trit nguén ning
lugng nay khong phu thudc vao t6c d6 gid. Diéu
nay c6 thé hién thuc bang so d6 diéu chinh sau:

y - Goc léch ctia bom; €= (pl - p2) - Sai léch

diéu chinh.
€ Y - p2
\an servo l_,I Bam thuy e l___.

p1= const

P2

Hinh 4. So do hé thong tu dong on dinh dp sudt nguon
bom thiy luc p = const.

V6i nguyén ly diéu chinh ty dong trén
Hinh 4 ta c¢6 hé théng nhu trén Hinh 5 d€ tao
ngudn dp nang véi p = const. Diéu nay cho phép
hé théng c6 thé tich trit nang lugng co ép sudt 6n
dinh vao mot binh dcquy thuy luc dang khi trg,
dang piston hay dang tai trong v6i dung tich tuy
chon.

p = const
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Téi dong co thiiy lye

Hinh 5. Turbin gio- bom thily luc tao nguédn dp ning
on dinh luu trit dugc.
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