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NGHIEN CU'U TINH TOAN, THIET KET, CHE TAO TUABIN
HUGNG TRUG, TRUC PUNG APDUNG CHO THUY DIEN
COTNUOC THAPVIET NAM

TS. Pham Phiic Yén, Nguyén Tién Diing & nnc
Vién thuy dién va Nang lupng tditao

Tom tat: Viéc ché tao thiét bi nha m dy thuy dién trong nude di dwoc quan tam e ldu, tuy nhién do
tinh don chiéc aia cic loai tuabin phy thudc vao dia hinh cia dw an thuy dién, cho nén it co don vi
nghién ciru thiét ké tuabin thuy liec trong nwde cé day dit b mau canhbdnh cong tac cho thiét ké ché
taouabin. Do viy cdc chitdau tw thuy dién cha tin twong kha ning sin xudt trong nde.

Bai bdo trinh bay céng trinh nghién citu khdo sit mabin hwdng truc cia nwée ngodi duve lip
trong nutre, nghién ciru tinh todn thiét ké thirnghiém tao ra m du canh cong tic phuc vu thiét ké
ché tao tuabin trong nudc.

T khoa: tuabin hwong truc, banh congtdac tuabin, Vién thiy di¢n

Sumarry: Production of hydropower plant equipment in Vietnam is considered for long time.
However, due to type of turbine depends on position of hydropower project, there are very few
Viemamese water-turbine study and design firms who have enough vane wheel im peller m odel
for designing and m anufacturing a turbine. That is the reason why the hydropower project
ownersdo not belive in turbine manufacturing ability in Vietnam.

The report will present the sudying of a foreign axial turbine that is installed in Vietnam for
researching and calculating a trial designing of vane wheel impeller m odel that supporting to
m anufacture of a turbine in Vietham .

Key wonds: axial turbine, turbine runner, IHR

I. PATVAN PE bi thuy dién nho, cong sut tuabin dudi SMw,
tuabin huén gtruc cot nudc thap gidi han trong
pham vi cdt nuéc H< 25m. Trong pham vi
nay, trabin huéngtryc lai chia lam 2 ving lam

Tuabin hudn g tryuc 1a mot trong cac loai tuabin
nudc trongcac nhaméy thuy dién. Vé két cau
banh con g tac, tuabin huéng truc ¢6 loai canh '
¢ dinh hoic canh diéu chinh duge. Néucanh  Vi¢e[1]:

duoc gin chit véi bau thi duge @i ld canh ¢é - Vingcedt nude cue thap: H< 8m: n, =600-800
dinh (tuabin chong cho'ﬁg)‘. Neu céph o0 t},lé -Vin g cot nude thip: H=8+25m: ns=450+600
quay quanh tryc gan voi bauthi goila tuabin
huéng truc canh diéu chinh. Loai twabin nay
c6 pham vi lam vi¢c, tuy theo cong sudt, voi
cOt nuée H = 1,5-40m. Phén loai theo sb vong
quay dac trung n,, tua bin hudng truc noi
chung ¢d ng= 270 + 900v/ph. Trong gam thiét

Trong bai bao nay ching t6i gidi thiéu cac
nghién ctru lién quan dén tuabin hudng truc
ving oot nudc thip, truc ding canh ¢ dinh va
cong sut nho dudi SM w. Kiéu tuabin nay phu
hop véi tinh hinh phét trién thuy dién & nudc
tahi¢n nay.

o . » Tirdaunam 2000 dénnay, rat nhiéucéc du an
Ngudi phan bién: GS.TS LéDanh Lién thuy dién 16n nho di duoe xdy dung V& cot
Ngay nhan bai: 28/7/2014 ., . . a2 o .
Ngay thong qua phan bié: 13/3/2015 nudc cua tuabin, cac diém khai thac thiy nang
Ngay duyét dan g 24/4/2015 thun lgi voi cdt nude cao, trung binh ¢ nudc
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ta di dugc trién khai triét &. Do vay cac du an
thuy dién c6 cot nudc thap, cuc thip trong thoi
gian t6i s& duoc khai thac, trong do cac tram
thuy dién nho cong sudt dudi SMw co quy
hoach dén vai tram tram [2]. V& linh vyc thiét
bi, hdunhu toan bd céc thiét bi thuy dién nho
dudi 10Mw déu do Trung quic cung cip, du
cho dén nay nginh co khi - dién ty dong hoa
trong nudc déuco thé ché tao duoc. Trong tinh
hinh chinh tri lién quan d&n Bién Pong hién
nay, su phu thudc vao ngudn cung cip thiét bi
tir Trung qudc s& 1am anh huong16n dén cac
du 4n thuy dién trong nudc. Tuy nhién day
ciing 1a co hoi cho cacnha ché tao trong nudc
chu dong sin xudt thiét bi thuy dién nho. Tur
nhu cau thyc tién nhu vay, bii bo trinh bay
cac noi dung nghién ciru, thiét ké ché tao cho
loai tuabin huéng truc cot nude thip cong suat
dudi 5Mw gop phéan thic diy noi dia hoa thiét
bi thuy dién.

II. CAC NOI DUNG NGHIEN cUU,
THIET KE CHE TAO TUA BIN HUONG
TRUC COTNUOC THAP

Trong phan nay, bai bao trinh by phuong
phap thiét ké mau banh cong tac, thiét ké két
cdu co khi kiéu tryc ding cua loai tuabin
huodng truc ¢t nudc thép, trén co so khao st

cac thiét bi cta nuéde ngoai da lép dat tai cac
du an ¢ Viét nam trong thoi glan qua.

Nghién ctru tuabin nudc ngoai

2.1.1 Liy madu tirthiét bi ciia nwée ngodi:

Trong cong tac nghién clru tuabin nude, dé co
mé mau canh hiéu sudt cao cho loai tuabin
mdi, can phai nghién ciu thiét ké va to chirc
thir nghiém hang chuc mau. Phon g thi nghiém
phai rét hién dai, dy di cac thiét bi cd d& chinh
xéc, do tin cay rét cao (hién nay chi mot b it
cac nudc co6 nén nghién ciru tuabin thuy luc
phat triénm i dautu). Khdi lwong thuc hién thi
nghiém rat 16n. Tuy nhién c6 mot phwong phap
hiéu qua, khoa hoc va kinh té hon 1a tham khao
két qua nghién ctru clia nude ngodi, nghién ciru
van dung phu hop diéu kién 1am viéc cta Viét
nam. Nhém tac gia chon phép nay. Chon mau
canh thyc ctia nudc ngoai- c¢6 hiéu SWt cao,
ctng pham vi tmg dung- 1iy mau, nghién ctru
chuyén vé mo hinh va kiém tra thir nghiém lai.
Trong pham vi nghién ctru, nhom téc ga chon
thiét bi cia 02 dyan thuy dién 1anha may thuy
dién Khe soong cong suat 3.6 Mw, nha may
thuy dién Ké GO cong sudt 3Mw Phuong phap
tién hanh nhu sau:

2.1.2 Théng 6 ciianhamay thuy dién Khe Soong:

Thong nha may

1 Cot nudc tinh toan Hrx 11 m

2 Cot nudc 1on nh at Hitax 12,7 m

3 Cot nudc nhoé nhét Hyin 9,0 m

4 Con g suat bao dam Nodsees 3032 kW

5 Cén g suat 1ap may Nim 3790 kW

6 S6 té may Z 2 td
Théng sd cua tuabin: Hy =11 m;

Loal tua bin: tua bin hudng truc, truc dung,
canh c0 dinh;
Cot ap thiét ké

Luu luongthiét ké : Q, =19,03m’%;
Cong suat to may: Ny, =1895 kW;
S6 t6 may: Z =2;
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Puongkinh banh cdngtac: D; = 1900 mm;
Vong quay dong bd: n =214,3 vgph;

Mau cénh tuabin, theo ky hiéu cita Trung
Quéc: JP502; Pham vi lam viée: n,= 565vg/ph,
hi¢u suit max: 1=92%; drong kinh BCT mé
hinh D=420mm.

Mau céanh thyc duge khéo sat, léy mau b?mg
thiét bilase hién dai. S5 liéu quét mau duge xir
Iy 3D, tién hanh xu ly 5 liéu, thiét ké xéy
dyng bd ban v& ché tao canh cong tac nguyén
hinh. Do ¢6 céc sai s6 ché tao, sai sb phép do
khi ldy mau... c4c bién dang cinh liay mau
khong ding hoan toan méu md hinh nguyén
ban cua loai tuabin ndy, néu ding ngay th1
hi¢u suat tuabin khong (ht nhu mong mubn.
Vi vy can thié phai dua vé dang m6 hinh thu
nho, thiét ké ché tao tua bin mo hinh phon g thi
nghiém va tién hanh thir nghiém cic dangcéanh
dé tim mautdiuvu.

2.1.3 Cdc e thir nghiém mau tuabinmé hinh:
Cac budc tién hanh nhu sau:

- Chon mAu tuabin nguyén hinh kiéu JP502-
Trung Qubc; md hinh hoa mau thyc lam co so
nghién cru.

- Tinh toan thiét ké mau canh méi, thay di
mot s6 thong sé co ban cia mau JP502, ti wu
hoadac tinh lam viéc.

- Tih toén thiét k& tuabin mo hinh
cot nude thap, phihop thong 6 phong

cho loai

thi nghiém. Cu thé tinh toan chon cac méau
canh mo hinh sau:

- MAiu canh mo hinh 1: Tinh toan binh cong
téc JP502 tham khdo mau canh JP502 do
Trung Qubc ché tao.

- MAu cdnh m hinh 2: Tinh toén, thié ké canh
banh céng tic theo phuwong phip phan bd
xody. Cac thong sb cta canh va cac quy luit
duoe 14y theo mau 1.

- Méu canh mo hinh 3: Tinh toan, thié ké canh
banh cong tac theo phuon gphap phan bd xody,
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thay @i goc dat canh tir ¢ = 0° lén o= ¢
dlem 1Am viéc t6i wu va giit nguyén céac thong
s0 lu6i canh nham mo rong pham vi lam viéc.

2.1.4 Tinh todn thiét ké cic m du canh, tua bin
mo hinh:

- Loai tuabin khdo sé&t: Tuabin hudng truc cua
Trung qudc, ¢ ky hiéu JP502.

Puodn gkinh banh cong tac D; =1900 m

Tisb: by =0,4,ﬂ =0,35

1 1
S6 canh banh cong tac: Z=15 canh.
Mat d¢ day canh:

(l) =0914, (lj =1,650
t bién t bau

Chiéu day profile canh:

(éj =2,5%, (éj =12,0%
l bién max l baumax

- Cac thong sb tram thtr va tuabin m6 hinh:

Cot ap 16n nhat: Hy,, =4 m

Cot ap nho nhat:Hy;,=1m

Cot ap thiét ké :Hrg =3,5m

Luulugnglon nhét:Q =0,33 m/s

Luu lugng quy dan:Q,” =1,75 m*/s
Puongkinh banh cong tac cua tuabin mo hinh
:Dr =300 mm

S6 vong quay quy dan cia tuabin mé hinhmn,’
= 125vg/ph.

Viéc tinh toan thiét k& mau canh mé hinh 1 tir
canh miu khio sit, dwoc tién hanh theo cac
budc saau:

- Xac dinh céc profile ing véi cac tiét dién ciia
canh banh cong tac mau khdo sat.

- Xac dinh dirong nhan cta cac profile mau
khdo st.

- Xac dinh quy 1wt dip & diy cho céc profile
mau khéo sat.
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- Xé4c dinh ti s6 1/t coatimgtiét dién. khao sat.

cta dé tai, ta 4p dung luat trongty vé hinh hoc

.- bé xac dinh dugc duong nhan cho cac déxéc dinh.
profile canh banh cdn g tac ctia tuabin md hinh
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Hinh 1: Banh cong tac m au JP502 do Trung Quéc ché tao mau 3D
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Hinh 2: Cic profile canh cong tic mau JP502 do Trung Quéc ché tao
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Du6i ddy 1a hinh anh ¢ & duon gnhan va dip d6 day profil e ciamauc anh mé hinh 1:

1D s 1203 = 1421 1Dx 14424 = 11387

Hinh 5: .Duong nhin profile canh tai tiét dién 3 Hinh 6: Puong nhan profile canh tai tiétdién 4

G

2.1.5 Phan tich dong chay qua banh cong tac
& m o hinh trén mé hinh toan

& bé danh gia duoc cht luong lam viéc cua

banh odng tac cin phan tich dng chiay qua

"g ¥ banh cong tic cho cac miu canh md hinh

‘,' tuabin hudn gtruc cot puc’rc thap thQng qua tinh

toan phan b0 van toc va ap sudt trén cac

D10 - DA% profile, hiéu sudt cua canh. Viéc phan tich ya

mo phong dong chay qua banh cong tac nham

Hinh 7: Pwong nhdn profile tai tiét dién 5 phéan tich va cai thién banh céng tac tuabin
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bang phuong phéap tinh toan dng lwchoc chit
long (CFD).

Dé dua ra ché tao mau banh cong tac, ching
toican phai trdi qua cac giai doan sau:

Xir Iy thiét kébanh congtac

A

DPing |

Sai

Xay dung mo hinh 3D

Xay dung ludi

1

Mo phong3D

\

L

Phan tich ké qua

Xay dung lai mo
hinh

-

Két qua vathtrnghiém vat Iy

Cic théng s6 dau vao phdn tich dong chdy
qua banh cong tac m 6 hinh:

Luuluong thiét ké: 0,295 m>s

Cot ap nho nhét : 1 m

Cot ap 16n nhat : 4m

Tdcdd quay: 780 von g/phiit

S6 canh cong tac: 5

Cot ap thiétké: 3.5m

Puongkinh banh cdngtac: D; =300 mm

b, T
Tiso D 1
Miat d6 day canh (14)y;e, = 0.914, (1/t)pa, =
1.650

= 0,35

. [éj =2,5%9
Chiéu day profile canh: \ ! J,;, e

(é) =12,0%
l bau max

Tinh toan thé hién rang thinh phan kinh tuyén
ctia van tbc tuyét @i tai ddu vao 1a2,5m/s.

Phéan tich banh coéng tac duoc bat dau véi viée
tao ludi va sang loc ludi trén mién chinh cua
banh cdng tac (mién chinh cta banh cong tac
thay di khi ddng chét long thay d6i). Thir hai,
diéu kién ban diuva didu kién bién dugc dac
trung boi wdi. Cudi clng tinh toan chung duoc
lam va hién thi dé xac dinh cic yéu td tac dong
dén hiéu suit banh cdng tac. Bang phan mén
phan tich dong chdy qua banh cdng tac cho ta
cac két qua vé su bién thién vé van tdc, ap suét
ciing nhu 14 ton thit trongbanh congtac.

Qu két qua phan tich dong chay qua banh
cong tac trén ta théy van téc tai cic tiét dién
banh cdng tac bién thién déu, khong 6 budce
nhay; 4p suit tai cac tiét dién profile l4 canh
16n hon ap suét hoi bio hoa diéunay chimg to
rang banh cong tac & ché do thiét ké 1am viéc
6n dinh, ém, khong giy ton that I6n, khong
x4y ra hién tuong xam thuc trong canh banh
cong tac va banh cong tac lam viéc dat hi€u
sudt cao. Vi vy cac méu canh c6 thé duara
ché tao va thuc nghiém.

Két qud thir nghiém mé hinh vét Iy
Cac BCT da duoc thiét ké, két qua kiém tra

6 TAP CH KHOA HOC VA CONG NGHETHUY LOI SO 26 - 2015



phén tich &ng luc hoc dong chay trén mo
hinh toan cho phép ché tao clng tuabin mo
hinh. Qua trinh thir nghiém do cac ga tri cot
ap H, luu luong Q, m6 men trén truc tuabin M

| KHOA HOC | CONG NGHE
theo cic d mo khic nhau a, cta timg mau
canh mo hinh. Sau khi tién hanh 13p bang, xir
1y s6 lidudo ciia 3 mau canh, taco cac két qua
dugc cho trong ban g sau:

STT Q,mYs)  |ny(mYs) %) Mnax(%) | N(KW)

Mau 1

(HTDOO) 1,43+1,85 89,6+191,6 04 +0,69 0,69 3,67+ 6,88
Mau 2 1,14+1,48 83,5 +59,6 0,46 0,83 0,83 3,45+ 6,57
(HTDOQ,) b b b b b b 9 b b
Mau 3 . , . :
(HTDOI) 1,3+1,69 89,6+191,6 0,518+0,894 0,894 433+8,13

Dua vao cac bang s6 liéu do duoc két hop voi két
qua xir Iy s6 lidutrénta & mot sO k& ludn sau:

- Mau canh banh congtac sd 3 c6 pham vi lam
viéc g vdi s6 vong quay quy dan : n,’ =89,6
+191,6 v/ph, lru lugng quy din Q;” = 1,3 +
1,69 m?s.

- Hiéu suét tuabin dat tir : 1 =0,518 +0,894.

- Hiéu sudt 16n nhit : m,,x = 0,894 tng v6i
diém lam viéc n,;” = 137,2 v/ph, Q; = 1,61
m3/stai do mo canh hudngagy = 90%.

- Tis0 chiéu cao canhhudng : = =0,4 Tiso

=0
D

|1

bau: =035

o

1
- S canh banh cong tac: Z =5 canh; goc dit
canh ¢ =5’

- Mat @ ddy canh : (5] ~0,914, @ 165
Bién Bau

Nhu vay thong qua qua trinh tinh toén, thiét ké,
thtr nghiém mau cinh tuabin huéng truc oot
nudc théip tr mau canh duoc khao sat trén thuc
té, ta da co duoc mot mau canh tdi vu dang mo
hinh. Tirmau canh nay, c6 thé tinh toan thiét ké
phuc vu ché tao tuabin thuc theo diéu kién cu thé
cua du an thuy dién ct nude thép.

2.2 Tinh tosn, thiét ké ché tao tuabin
nguyén hinh:

Pé tinh toan thiét ké ban v& ché tao tuabin
huéng tryc cot nudc thip cho mot nha may

thuy dién cu thé, cac bude tién hanh nhu sau:

Tinh toan Iya chon loai tuabin, kiéukét cduco
khi, céc thong sb co ban cta tuabin: Cin cu
vao thong s cong trinh di tinh toan nhu cot
nuoe, lwu lugng cong sudt 1dp may, s to
may...chon céc thong s trén.

Tinh toan cac thong sb k¥ thuat cua céc chi tiét
chinh trong phan dan dong tuabin nhu binh
cong tac, budbng xodn, hé thdng canh hudng,
éng x4, truc chinh, 6 dan huéng....

Tinh chon vat lidy, tinh bén cic chitiét cliatua
bin 1am co s thiét ké bo ban vé ché tao hoan
thién tuabin.

Thiét ké by ban v& ché tao hoan chinh cacchi
tiét tuabin : tir bd tri lap dat dong bo trong nha
may &n chi tiét nho nhéat cua tuabin; xay
dung quy trinh ché tao mot sd chi tiét chinh
nhu : banh cong tac, 6hut'mg, tryuc chinh...
2.2.1 Mot s6 ndi dung tinh todn thiét ké ché
tao tuabin huong truc cho nha may thuy dién
Khe Soong, Qudng Ninh:

Trong phan khao sit va tinh todn thuy ning ching
ta da xac dinh dugc céacthong s6 co ban caa Nha
méy thuy dién KheSoongnhumuc2.1.4

Twr duong dic tinh tong hop cia tua bin mo
hinh, chon cacthéng sé quy din cua tua bin:

Hiéu suét tua binmT B=0,90;
Luu luong quy dan: Q1° = 1,60 m3/s;
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S6 vong quay quy ddnmnl’= 125 v/ph;

Hé s xAm thuc: 6 = 0,365.

So & tinh toan cac théng sb co ban cua tuabin
huédn g truc, truc dun g[3]:

114 1
_._;"/._L__d]l' %
]

i

Hinh 8: Cdc théng sé ciia phan dan dong cia
tua bin HT truc dung

T~1'nh chon mét sb thong sé co ban cta phan
dan dong twabin hudn gtruc:

Béanh congtac:

- BPuongkinh bAnh cong tac: D; =1900 mm;

- S5 14 canh: Z=5.

Heé thong canh hudng dong

- Puongkinh phan bb canh huong dong: D, =
2280 mm;

- Chiéucao canh huéng dongb, =760 mm;

- S5 14 canh hudng dong: Z, =16.

TAI LIEU THAM KHAO

[1]-
[2]-
[2]-
[3]-
[4]-

Masgis. Mockva - Leningrat 1957.
[5]-

Maxtcova - Leningrat, 1958.

Buwngxoan:

- Buéng xodn kiéu bé tong kin, tiét dién mat
cit nganghinh thang, niratrén phing

-Gbc 6m budng xodn: @ = 1800;

- Chiéu cao bwdngxoan: B; =2548 mm;

- lugngcot try Z,=16.

IIL KET LUAN

Bai bio di trinh bay mot s6 két qua nghién
ciru 1ay mau, thiét ké thir nghiém mé hinh
tuabin trén phong thi nghiém, chon mau cénh
tdiwucho loai tuabin cdt nudc thép, truc dung
va cac ban vé& ché tao tuabin nguyén hinh cho
nha may thuy dién. Hién nay congtrinh nay
dang trong giai doan ché tao tuabin, sau do s&
duoc lp dat va thir nghiém tai nha may thuy
dién Khe soong, tinh Quén gninh.

Tir két qua trén, ching ta khang dinh c6 thé
thiét k&, ché tao duoc cac loai tuabin
(twmbin huodng truc, twabin Francis, tuabin
g40...) cho cac nha may thuy dién trong nudc.
Néu cic chu dau tu dr an thuy dién bat tay voi
cac don vi nghién clru, nha ché tao va dugc
nhd nudc quan tdm c6 co ché ung ho (ding
nghia v6i viéc hd tro “ndi dia hod” san xuat
thiét bi thuy dién bing thé ché rd rang), thicac
thiét bi dong bd cho nha may thuy dién nho
dugc ché tao trong nudc s& chiém dén 80%.
Chét lugng cua thiét bi s& dugc cai thién nhanh
chong saum ot thoi gian ngrfln van hanh, s€ dat
tuong duon g cuanudc ngai

V& Sy Huynh, Nguyén Thi Xuan Thu. Tuabin nuéc. NXB Khoa hoc & ky thuat, 2004,

Vin ban phé duyét quy hoach cacdy an thity diénnho ndi ludinam 2009 ciia B Congthuong.
Kovalev N.N. Tuabin thily krc. NXB Ché tao may. Lenigrat, 1971 (ban tiéng Nga).

ILT. KUCEJIEBA. $ tay thiét ké thay luc. NXB Mock ba, 1972 (Ban tiéng Nga)

T.C Sgolev, IUE Garkavi, - Tuabin thuy lyc va diéu khién hoat dong cua tuabin. NXB

Axtafev V.A. , Barkov N.K. Twabin nuéc va thiét bi phu trg. NXB Nang lugng qudc gia.
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