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Tém tat - Turbine Bulb 1a dang turbine c6t nwéc thédp, toan b khéi
td may dwoc dat dwdi long sdng, thwong cé cong suat nhd dwdi
10MW. Tuy nhién, cac nha thiét k& va san xuét turbine bao gi®
cling bao mat vé&: Bién dang canh va dic tinh 1am viéc cla turbine,
nha san xuét chi cung cap cac kich thwéc co ban dé phuc vu cho
viéc 14p may. Do vay, dé hoat dong cla thdy dién duoc lién tuc,
hiéu qud, giam boét sw phu thudc vao cac chuyén gia tir nha san
xuét, viéc thiét ké bién dang canh twr turbine da 1ap (file dir liéu sb)
c6 y nghta rét cao vé ky thuat va kinh t&. Tt ban thiét ké, sé xay
dwng dwoc quy trinh cong nghé ché tao, phuc vu cho cdng tac stra
chira, van hanh nha may thuy dién. Bai bao trinh bay cac buwéc co
ban viéc thiét ké bién dang canh turbine Bulb, két qua dat duwgc
clia viéc thiét k& va ché tao mo hinh thu nhé cla turbine Bulb.

Tir khéa - Turbine Bulb; thiét ké&; ché tao; mé hinh thu nho

1. Mé dau

Trong phan bd nganh ning lugng & Viét Nam thi thuy
dién nho chiém mot vai tro kha quan trong trong linh vuc
an ninh nang lugng. Véi thuy dién nhd, néu cot nudce dia
hinh thip (< 100m) thi thuong sir dung turbine Kaplan (cot
nude tir 20 + 100m) va turbine Bulb (cot nude tir 4 + 20m).
Trong d6, turbine Bulb la dang turbine dung véi toan bd
khéi t6 may dwoc dat dudi long song, thuong cd cong sut
nho dudi 10MW, hién kha phd bién tai Viét Nam.

Hinh 1. So' d6 t6 mady phat dién véi turbine Bulb [1]

Thuec té van hanh tai cac nha may thuy dién nho thuong
gap céc hién tugng canh turbine bi vat cting va dap hodac bi
xam thuc gy ra nut, gdy, an mon. .. dan dén phai dimg may
stra chira. Tuy vay, cac nha may nay thuong khong co d6i
ngii chuyén gia k¥ thuat dé thuc hién viéc bao tri sira chita
tai chd ma thuong thué cac don vi sira chita chuyén nghiép
ttr cac nha may thay dién vira va 16n thyc hién. Déng thoi,
viéc sira chita, thay thé canh turbine thuong phai phu thudc
vao chuyén gia nude ngoai hodc nha cung cip tir nude
ngoai ma chu yéu Ia tir Trung Qudc. Dan dén chi phi thyc

Abstract - Turbine Buld is a low water column turbine; the entire
mass of machine is placed in the river bed which has a small capacity
of less than 10MW. However, turbine designers and manufacturers
always keep a secret about the turbine’s wing profile and operating
characteristics. The manufacturers only provide basic dimensions for
installation of the machine. Therefore, in order to have continuous
operation with highly effectiveness of a hydroelectric and to reduce
the dependence on experts from the manufacturers as well, the
design of the turbine’s wing profile is very important in both
engineering and economy. From the design drawings, manufacturing
process is built for maintaining, reparing, and operating the
hydroelectric plant. In this paper, basic steps for designing a Bulb
turbine’s wing profile are presented. From the steps, a small model
of turbine’s wing profile is designed and manufactured.
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hién cao, tién d6 cham, gia thanh bi chi phéi doc quyén cua
don vi cung cip, thoi gian dimg may stra chita kéo dai 1am
thiét hai 16n vé mat kinh té.

Viéc nghién ciru, thiét ké va ché tao canh turbine noi
chung va cénh turbine Bulb ndi riéng 1a viéc lam rat cép
thiét, c6 tinh ing dung cao, d4p tmg dwoc yéu ciu cua thi
truong stra chita, thay thé va phuc hdi canh turbine; gop
phan chi dong trong san xudt, van hanh cho cac nha may
thiy dién nho ¢ Viét Nam.

2. NOi dung
2.1. Nghién civu, thiét ké bién dang cinh turbine Bulb
2.1.1. Cdc théng s6 co ban ciia turbine Bulb

S6 liéu dé thiét ké dua trén co s& cac thong s6 k¥ thuat
cua Dy an thuy dién Bao Lam 3A c6 dia diém x4y dung tai
x& birc Hanh va Ly Bon, huyén Bao Lam, tinh Cao Bang
v6i turbine Bulb kieu: GZTFO7B-WP-360 san xuat tai
Cong ty TNHH Turbine nuéc Trung Khénh - Trung Quoc.
Loai turbine nay c6 cac thong so k¥ thudt co ban nhu
Bang 1 [2].

Bing 1. Cdc théng s6 ky thudt co ban

TT Théng sb Don vi Tri sb
1 | Luu lugng dinh mirc m?3/s 82,66
2 | Cot nu6ce 16n nhat m 9,39
3 | Cot nu6e nho nhit m 5,46
4 Cot nudce trung binh m 55
5 | Cong suét dinh muc MW 4,167
6 | Téc do dinh mirc V/ph 115,38
7 | Vuottdc v/ph 405
8 | Puong kinh turbine mm 3600
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2.1.2. Thiét ké bién dang canh turbine Bulb

Vi cong viéc thiét ké va ché tao 1a bi mat cong nghé cua
nha thau thiét ké va cung cap thiét bi co dién chinh. Nén dé
thict ké duoc bién dang canh turbine, ta can phai st dung
k¥ thuat thit ké ngugc theo 3 cong doan sau day:

® Quét bién dang canh turbine thyc: Nhom tac gia da
str dung may quét 3D cam tay Einscan Pro dé quét toan bg
bién dang canh turbine.

Hinh 2. Quét bién dang biang mdy Einscan Pro
@ Xt Iy dir liéu sé sau khi quét: Tir dir liéu s sau khi
quét, xuat dir li€u vao phan mém SolidWorks, str dung cac
1énh stra bé mat, 1am cong hoa va tron cac bé mat dé c6 dix
liéu cua chi tiét canh turbine.
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Hinh 3. Dit liéu bién dang cdnh sau khi quét 3D

® Xuét ban v& ché tao: Tir SolidWorks xuét ra ban v&
che tao chi tiét turbine Bulb.

Hinh 4. Ban vé ché tao chi tiét turbine Bulb

2.2. Ché tgo turbine Bulb
2.2.1. Quy trinh ché tao

‘Tai Cong ty TNHH Turbine nudc Trung Khanh (Trung
quoc), quy trinh cong nghé ché tao turbine Bulb (thuc té)
nhu sau: Do kich tl‘ur(’rc cua chi ti€t turbine 16n nén ché tao
turbine thanh 2 phan canh turbine riéng va truc riéng, sau
d6 han canh Ién truc [2].

@ Ché tao canh turbine: Dé tiét kiém nguyén vat liéu,
thoi gian cat got kim loai, thi nén chon dic canh turbine
theo bién dang da thiét ké, bd sung thém lugng du gia cong.
Vi biéfn dang canh turbine la cac duong mat 3D rat dac biét
nén can sir dung may phay CNC 5 truc dé gia cong.

Hinh 5. Canh turbine sau khi phay CNC
@ Han canh turbine 1én truc: cac canh turbine duogc han
[én truc, sau d6 mai duong han va danh bong toan bd bién
dang canh turbine dat dg nham Ra 3,2um.
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Hinh 6. Cdnh turbine sau khi han lén truc va danh bong

Sau khi han xong timg canh vao truc, turbine Bulb s&
duoc to hop vao truc va rotor may phat dién va duoc nha
san xudt can bang dong, kiém tra d6 rung, do d,éo truc...
theo tiéu chuan GB/T10969-2008 cua Trung Quoc [3].
2.2.2. Ché tao mé hinh turbine Bulb thu nhé

Béi gidi han vé thiét bi, vat li¢u va pham vi nghién ctru,
nén nhom tac gia dé xuat ché tao md hinh turbine Bulb thu
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nho véi ti 18 1:10 so voi Hinh 4. Gia cong thém 3 16 M16 phu dé ga 1én tAm dé.

Vi thu nho lai con 1:10 nén nhom tdc gid s€ sir dung Phan chia quy trinh gia cong thanh 2 nguyén cong, md
may phay CNC 3 truc Mori Seiki MV-55 @€ gia cong todn  phong van tat cac nguyén cong trén Pro/E va gia cong trén
bo ca turbine (khong chia truc va canh riéng). may nhu Hinh 9.

Hinh 7. May phay CNC Mori Seiki MV-55

a. Thiét ké mé hinh
Tt m6 hinh bién dang canh turbine xay dung & trén,
xay dung mo hinh turbine Bulb thu nhd véi ti 1€ 1:10 trén
phan mém SolidWorks. Mot s6 budce co ban nhu Hinh 8.

oo TAEXYK . s
Hinh 8. Mt 56 bude trong thiét ké mé hinh turbine

b. Ché tao mé hinh

Chuyén mo hinh thiét ké & trén vao phan mém Pro/E dé

gia cong. Chon phéi nhém cé kich thudc 380x380x115. Hinh 9. M6 phong va gia cong md hinh turbine Bulb
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3. Ban luan

Sau khi gia cong xong, thu duge mé hinh chi tiét turbine
Bulb véi ti 1€ kich thudce thu nho 1:10 nhu Hinh 10.

Hinh 10. M6 hinh turbine Bulb thu nho

Nhu véy, di hoan thién viéc thiét ké lai va ché tao mo
hinh turbine Bulb thu nho tir turbine thuc té tai nha may
thiy dién Bao Lam 3A.

Thiét ké lai dugc bién dang canh turbine Bulb tir ky
thuat thiét ké nguoc mang lai ¥ nghia ky thuat rat 16n boi
linh vuc gia cong canh turbine 1a linh vuc rat kho voi cac
duong cong thuy-khi dong luc hoc rat phic tap véi kich
thude kha 16n ma hién Viét nam chua c6 nhiéu don vi lam

duoge. Tir viée thiét ké do, gitp tao ra duogc file dit lidu sd
bién dang canh, tir 46 dé dang chuyén sang ché tao trén céac
méy CNC ciing nhu tiép tuc nghién ctru, diéu chinh lai bién
dang cho phu hop véi didu kién thuc tién. Viéc thiét ké
ngugc nay hoan toan khong vi pham sé hitu ban quyén vi
hop ddng ky két khong quy dinh va san phdm da dwoc mua
tron goi.

4. Két luan

Bai b4o nay da hoan thanh viéc nghién ctru, thiét ké
bién dang canh turbine Bulb bang cong nghé thiét ké ngugc
va kiém chung béng viéc thiét ké, ché tao mo hinh thu nho
véiti 1€ 1:10.

Nghién ctru nay di gop phan khing dinh viéc lam chu
cong nghé va kha ning ché tao céc chi tiét c6 bién dang dic
biét, kich thudc 16n thong qua cac k¥ thuat thiét ké - ché
tao tién tién, sir dung cac két qua d6 trong nghién ctru ciing
nhu trong thuc tién, dic biét 1a cong tac phuc hdi céc loai
canh turbine bi hu hong (do xdm thyc, va dép...) ma khong
can dén chuyén gia nuéc ngoai tai cac nha may thuy dién
nho tai nudce ta; dem lai loi ich rat 16n vé kinh té, dam bao
an ninh, chinh tri, xa hoi.

Trong nhitng nghién ctru sdp toi, nhom tac gia s& tién
hanh trién khai thyc hién gia cong canh turbine Bulb véi
kich thudc thyc khi dugce cac nha may thiy dién dat hang.
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