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1. GIOI THIEU CHUNG

Viét Nam 1a nudc c6 tiém ning phat trién
manh vé dién gi6. Tuy nhién & nudc ta céc
nghién ctru vé tubc bin gié chua co nhidu,
dic biét 1a nghién ciru vé dic tinh khi dong,
cac dic tinh ndy anh hudéng rat quan trong
dén ché do van hanh, do bén, d6 on dinh cua
tudc bin gi6. Do d6 yéu cau dat ra Ia tim
phuong phap nghién ciru méd phong ché do
lam viéc cua tubc bin gid, anh hudng cua
cac dac tinh khi dong Ién cénh tudc bin,
hiéu suét tubc bin. Hién nay c6 hai phuong
phap dé tinh cac dic tinh khi dong d6 1a
phuong phép thuc nghiém va phuong phap
mo phong sb. Dé tai nghién ciru co sé khoa
hoc va mé phong bang phuong phap sb
c6 sir dung phan mém mo phong va phan
tich Ansys Fluent dé phan tich dong khi qua
tude bin gi6 va danh gid mot sb dic tinh khi
dong hoc.

2. PHUONG PHAP NGHIEN CUU

2.1. M6 hinh ly thuyét

Co s& cua bai toan dya trén ly thuyét
dong luong mot chiéu va gioi han Bezt,
thuyét dugc phat trién 1an dau boi Betz va
Glauert ndm 1935, mé hinh ban dau nghién
ctru 13 mo hinh don gian cua tudc bin gi6
Iy twong bao gom cac diéu kién nhu dong
khong khi 6n dinh, khong ma sat, khong
nén duoc, khong c6 chuyén dong quay
cua roto.

Mo hinh phan tich

sl meerere) |

I

Hinh 1. M6 hinh thuyét dong lwong
1 chiéu Bezt

Trong do: vo la van tbc phia trudc roto
(m/s), u la van tdc tai roto (m/s), u la van toc
sau roto (m/ s), P 14 4p suat khi quyén (Pa), p
14 4p suit tai roto (Pa), Ap la chénh Iéch ap
suat trudc va sau canh tuéc bin.

V6i mo6 hinh trén chua phan anh duge hoat
dong cua tuoc bin gi6 hién nay. Pé mo rong
m6 hinh can thé hién sy quay cua roto dé tao
ra md men dong lrong. Khi tudc bin gid quay
s€ lam cho van toc dong khi phia sau roto s¢€
quay theo chiéu nguoc lai tao nén dong chay
Xoay phia sau tudc bin. Ly thuyét nay dugc
goi 14 thuyét md men dong lwong phén td
canh quat (Blade element momentum theory)
thuyét duoc ap dung cho cac tudc bin gi6
hi¢n nay.
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Hinh 2. M6 hinh tfzuyét dong lwong
phdn to canh

485



Tuyén tdp HOIi nghi Khoa hoc thuong nién nam 2018.

ISBN: 978-604-82-2548-3

Véi mé hinh nay khi réto quay véi van tdc
goc Q, van tbe goc cua dong khi sau canh
tudc bin ting 1én Q+1/2w, o 1 van tde goc
cua dong khi sau roto.

2.2. Phwong phap mé phéng sb

Pé phan tich mo hinh dong khi qua canh
quat c6 thé stir dung mo hinh dong chay réi
Realizable k- &trong Ansys Fluent dé phan tich.

Phuong trinh d6i lwu trong mé hinh
Realizable k-¢ la:
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Trong do:
€)

C = max{o 43, 1 }77 s%s= 5,5,
n+

Vo1 Gy va Gb 1a dai lurong do su hinh thanh
dong nang r01 do gradient véan tdc trung binh
va luc day noi; Yy 14 dai luong do cac dao
dong gian nd bat thudng trong cac roi nén dat
t6i tde do tiéu hao tong thé (Yy=2peM;* véi
M, 1a s6 Mach cua rdi); C,=1.9 va C,=1.44
14 cac hang sé trong mo hinh k-g Realizable;
o1, o, la cac sb rdi Prandtl cho k va €.

3. KET QUA NGHIEN CUU

Mo hinh phan tich 1a réto tube bin gié ¢6
duong kinh 40m, chuyén dong véi vén toc
gbc Q=2 (rad/s) trong dongkhi hinh hop chir
nhat, khoang cach trude roto theo phuong
chuyén dong dong khi la 100m, sau roto la
500m. Van tdc bién vao 1a U(x)=10m/s.

Hinh 5. Chia lwoi moé hinh réto quay

Tinh todn md phong dugc thuc hién su
dung chuong trinh Ansys Fluent. Giai thuat
SIMPLEC dugc st dung dé glal bai toan gilra
thanh phan van toc va ap suat trong phuong
trinh dong luong.

Hinh 6. Biéu dé phdn bé dp sudt theo
phuong x qua toa do (0,0,0) truc réto
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Hinh 7. Biéu dé vin toc theo phwong x
qua toa do (0,0,0) truc roto

Hinh 8. Phdn bé vin tﬁc dwéi dang phé
trén mat phang XY
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Hinh 9. Phén bé van toc dudi dang véc to
trén mat phang XY
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Hinh 10. Phan bé dp sudt trén mdt phang XY
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Hinh 11. Phén bo dp sudt trén bé mdt
canh quat

Qua két qua phan tich m6 phong bang
phan mém Ansys Fluent cho théy:

Str dung mo6 hinh dong chay r61 Realizable
k-& phan anh dung mo hinh thuyét dong
lrong phéan té canh.

Dong khi chuyén dong qua roto dang
chuyen dong quay (tubc bin gio 1am viéc) bi
ton that van tdc. Theo khoang cach trong mo
hinh tinh toan 500m sau roto (L=12,5D), van
toc dong khi gidm con khoang 7,5 m/s twong
Gmg giam khoang 25% van téc ban dau
(vo=10m/s). Day la co s¢ dé ap dung tinh
toan bd tri tude bin gi6 phia sau dé khong bi
anh huong boi tude bin gié phia trude.

Ngoai van tdc gi6 giam, qua md hinh phan
tich cho thay dong khi hinh thanh xoay phia
sau tudc bin glo dleu nay anh huong dén ché
do lam viéc cua tuoc bin, lam cho tudc bin bi
rung lic khi van tc gid 1on.

M6 hinh ciling cho thay phan b ap suat
trén bé mit canh laso so dé phan tich két cau
chiu Iyc cua tude bin.

4. KET LUAN

Bai bao dua ra co s¢ Iy thuyét dé mo
phong phén tich dac tinh khi dong qua roto
tude bin gié dang chuyén dong quay.

St dung phén tich, mé phong s6 bang
phan mém Ansys Fluent dé giai mo hinh Iy
thuyét. Qua phan tich mo phong cho thay
hinh dong chdy r6i Realizable k-& dugc chon
phan anh dtng thuyét dong lwong phéan
t6 canh.

Phén tich m6 hinh bang phuong phap mo
phong s cho thay cach nhin tryc quan vé khi
dong hoc tr d6 dua ra mot sb dé xuat cho
viéc tinh toan va bd tri tubc bin gio trong
dicu kién hi¢n nay cua nudc ta khi nhu cau
phat trién dién gi6 ngay cang lon nhung cac
nghién cru chuyén sau vé khi dong hoc chua
¢6 nhiéu.
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