NGHIEN CUU - TRAO DOI

SU DUNG TUA BIN TRU'C GIAO PHAT BIEN CHO KHU VU C
VEN BIEN, HAI PAO

USING DARRIEUS TURBINES TO GENERATE POWER FOR THE AREA COASTAL
AND ISLANDS

Pinh Minh Haii, Trin Anh Tuén, Nguyén Tran Trong
Vién Nghién ctru Co khi, B6 Cong Thuong

TOM TAT

Dao déng myc nuée bién cia medc ta khéng nhiéu va khéng phdi la noi cé trién vong dé
xdy dung cac nha may dién thuy triéu I6n, ¢6 dang dap nhw & mét s6 noi trén thé giéi (thuwong do
lon thuy triéu phdi tir 5 + 6m tré len) tuy nhién chiing ta ¢6 mét hé thong cdac viing, vinh ven bién
c6 thé khai thac tan dung thuy triéu dé phat dién. Bai bao gidi thiéu tua bin tryc giao su dung nang
luwong thuy triéu (dong muée chay do chénh léch triéu cao thdp) phat dién phuc vu ving ven bién,
hai ddo, té may da dwoc lap dat tai hon Tai Kéo (Cat Ba — Hai Phong).

Tw khoa: Tua bin truc giao; Thiét bi phat dién cho ven bién, hai ddo.
ABSTRACT

Our country's sea level fluctuations are not much and it is not a promising place to build large,
dam-shaped tidal power plants like in some parts of the world (usually the tidal magnitude must be
from 5 < 6m or more), however, we have a system of coastal bays and bays that can take advantage of
the tides to generate electricity. The article introduces Darrieus turbines that use tidal energy (flowing
water due to difference between high and low tide) to generate electricity to serve coastal areas and
islands, the generating unit has been installed at Tai Keo island (Cat Ba - Hai Phong).

Keywords: Darrieus turbines; Generators for the area coastal and islands.

1. TONG QUAN

Thuy triéu & ven bién nudc ta thé hién
day di cac dang dao dong. C6 noi trong mot
ngay dém thuy triéu ¢ d6 c6 mot lan dat tri s6
16n nhat, mot 1an dat tri s nho nhét, cling ¢o
noi mot ngay dém thuy triéu c6 hai lan dat tri
s6 16n, hai 1an dat tri s6 nhé va c6 noi trong mat
thang thuy triéu lai thé hién & ca hai loai trén
v6i nhiing cao d§ khac nhau.

Tt bang 1, ta nhan thay thuy tridu &
Viét Nam ¢ day du cac dic diém, ché do va
cac dang triéu: Tai Cira Ong, Hon Gai, Hai
Phong 1a ché d6 nhat triéu déu; & Thanh Ho4,
Ctra Hoi, Ron 1a ché do nhat triéu khong déu;
con ¢ Ctra Ranh, Cua Tung, ba Na:lng la ban
nhat triéu khong déu; & Ha Tién lai 1a triéu hdn
hop.
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Do cao thuy triéu ¢ ven bién nudc ta
ciing bién dong theo vi d6 va dia Iy ting ving,
trong khi tai Ctra Ong bién do triéu datt614,7m,
tai Héng Gai — 4,3m, Ctra Ranh — 2,1m, Ctra
Tung — 1,4m, thi tai Viing Tau bién d6 triéu dat
t6i 4,2m, con & Ha Tién bién do triéu chi dat
1,7m.

Bang 1. Myc nudc thuy triéu 16n nhét
trong nhiéu nam tai mot sd khu vuc ven bién
Viét Nam (Nguon: Vii Nhu Hoan — Thuy triéu
& ven bién Viét Nam — 2000).
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Hinh 1. Ban d6 déc diém thuy triéu trén bo bién

Viet Nam (Diurnal tide: nhat trieu, Semi-diurnal

tide: ban nht triéu, Irregula Semi-diurnal tide:
ban nhdt triéu khong déu)
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Bang 1. My nuede thuy triéu lom nhdt trong nhiéu nam
tai mot sO khu vue ven bién Vi,ét Nam (Nguon: Vii Nhuw
Hoan — Thuy triéu o ven bién Viét Nam — 2000).

Tri 56 lém nhat

Bia phwong Ché dé trién trong nhiéu
nim (m)

CraOng | Nhit triéu déu 47
Hong Gai | Nhit triéu déu 43
Hai Phong | Nhit tricu déu 40
Thanh Hod | Nhit tricu khéng déu 38
Cura Hoi Nhit triéu khéng déu 32
Rém Nhit triéu khéng déu 32
CtraRanh | Ban nhit triéu khéng déu 2.1
CtaTing | Ban nhit triéu khéng déu 14
DaNing | Bén nhit trifu khéng déu 1.6
Quy Nhon | Nhit tridu khéng déu 23
Ving Tau | Ban nhat tricu khong déu 42
HaTién | Triéu hén hop 1,7

Nhin chung, d¢ cao thuy triéu dat chi s6
16n nhét & Vinh Bic Bo, dong thoi ché do tridu
& khu vuc nay 1a nhat triéu thuan nhét, hiu hét
s6 ngay trong thang, trén dudi 26 ngay, chi c¢6
mot 1an nudce 16n va mot 1an nudce rong.

2. NGUYEN LY LAM VIEC TRAM DIEN
THUY TRIEU

- Pép dap tich nude vao hd triéu — lip
dat to may dién thuy triéu vao long dap. Khi
tridu 1én thi ta tich nudc vao hd triéu bang
cach mo cong lay nudc. Khi nude dang dén
dinh tridu, ta dong cong lay nude lai cho dén
khi triéu rat xudng tao chénh léch cot nudc t6i
vu (s& duoc tinh toan cu thé cho timg ho triéu)
giita bén trong va bén ngoai ho triéu thi ta mo
van tua bin dé cho nuéc chay tir hd triéu ra bién
va dién phat ra dugc tich vao ac quy, dién tur ac
quy qua bd bién ddi 1én 220V xoay chiéu cip

cho ho tiéu thu;
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- Loi dung dong chay c6 van toc 1on &
cac cura khe hep khi chénh 1éch myc nudce triéu
l1én va xudng, lap dat t6 may phat dién.

MAY PHAT BIEN THUY TRIEU

Hinh 2. Nguyén 1y nha mdy dién thiy triéu

HT do luimg,
hién thi va bdo vé Céng to dién

Ludi
truyén
tai va
phén
phéi AC

B¢ chuyén déi nguon DC/AC

Miy phit dién

(Or==p

—
B¢ diéu khién sac

Hé¢ théng ic quy
Hinh 3. Hé thong tich trit va phdn phéi dién

3. TINH TOAN KHA NANG CUNG CAP
PIEN NANG CUA CAC PAM HO [1]

DPam ho nudi thuy san va cac ho tridu c6
muc nudc chénh 1€ch gilta trong va ngoai dap
khi x4 nudc ra dao dong trong khoang tur 1,2 +
1,5m, néu dép dap 1én cao thém 20cm nira thi
dd chénh muc nudce s€ dao dong trong khoang
1,4 +1,7m.

01 héc ta mat nudc thi nang luong du
trit dé san xuat dién nang dugc:

- Luong nudce du trir khi mtrc nude dao
dong tir 1,4 dén 1,7m la:

V =0,3m x 10000m* = 3000 m’.

- Thoi gian xa 1a 8 gio, thi luvu lugng
nudce duoc xa la:

Q= ¥:¥:375m3 /h =0,104 ms.

- Cong suat dong nudc tao ra duoc la:

N, =9,81QH =9,81.0,104.1,55 = 1,581 kW.

- Néu hd nude c6 dién tich 10 héc ta thi
cong suat nhan dugc la:

N,,=10.N, = 15,81kW.

- Tinh t6i hiéu suét to may, ddi v6i may
thuy dién cuc nhé cong suat 500 +~ 1.000W thi
hi¢u suat t6 may co gid tri gan ding bang:

N = NNy = 0,75.0,78 = 0,58.

Khi do, ta nhan dugc cong sut béng:

N,,,=N10m=15,81.0,58 = 9,170 kW.

- Néu sir dung cac t6 may cong suit 3
+ 5 kW thi hiéu suat t6 may c6 gia tri gan dung
bang:

N = NNy = 0,80.0,80 = 0,64.

Khi dé, ta nhin duoc cong suit bang:

N, =N,,n=15.81.0,64 =10,118 kW.

Dbi voi cac ho tridu, do khong phai giir
lai lugng nudc t6i thiéu nhu trong hd nudi thity

san nén ta co thé tang thém dugc thoi gian phat
dién dé tang san lugng dién. Nhu vay, ta thay
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sir dung cac t6 may cong suit 3 + 5 kW sé& thu
duogc cong suat nhiéu hon, c¢6 loi hon vé mat
nang luong.

Tai cac xd dao c6 nhiéu dam va ho 16m
dién tich tir hang chuc t6i hang tram héc ta, néu
tai cac xa ddo ta st dung cac may thuy dién
lam viéc hai chiéu va véi muc nude chénh dao
dong 16n, chung ta s& nhan dugc cong suat di
dé phuc vu cho doi séng va sinh hoat cua cu
dan trén dao.

Van dé & day la phai lya chon duogc
phuong an xay dung tram dién thuy triéu hop
1y, lya chon loai may vdi cong suét thich hop,
may moc thiét bi phai c6 kha ning chiu duogc
moi truong nudc man, van hanh thuan tién, gia
thanh thich hop thi méi c6 thé didy manh duogc
viéc khai thac va ing dung dién thuy tridu phuc
vu san xuat va doi sdng cua cu dan trén dao,
nham dong gop cho sy phat trién kinh té va
cung ¢o quoc phong, bao vé vung lanh tho trén
bién cua T6 qudc.

4. TUA BIN TRUC GIAO

Loai tua bin nay dugc dit truc tiép tren
song, bién va ning luong duoc tao ra chu yéu
tor dong nang cua dong nude. Nang luong co
thé khai thac duoc 1a ham cua ti trong va vén
tdc dong chay. Yéu cau vé van toc dong chay dé
c6 thé van hanh duoc tua bin tryc giao thuong
1a 1+ 2 m/s, nhung véan tbc dong chay c6 thé sir
dung trong pham vi 1 + 3,5 m/s.

Bang 2 tong hop cac loai tua bin tryc
giao di duogc tiéu chuan hoa cua hing New
Eenergy Corporation dé khai thac ning luong
dong chay ven song, ven bién. Cén clr vao bang
nay, co thé tham khao dé so bd lya chon duoc
loai tua bin phtl hop véi diéu kién dong chay tai
vi tri can l:flp dat.
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Bdng 2. Cac logi tua bin tryc giao cua hang New
Energy Corporation

Coéng suat Vén toe Kich thwéc tua bin
to may | thiet k€ | pyyng kinh | Chidu cao
(kW) (m/s) (m) (m)
5 kW 3,0 1,5 0,75
5 kW 2,4 1,5 1,5
10 kW 3,0 1,5 1,5
25 kW 3,0 3.4 1,7
25 kW 2,4 4,8 2.4
125 kW 3,0 7,6 3,8
125kW | 24 7,6 7,6
250kW | 3,0 7.6 7.6

4.1. Ciu tao cia tua bin truc giao

Tua bin tryc giao vé co ban duoc cai
tién va phat trién tir mau profile banh cong tac
tua bin gi6 truc dung kiéu Darrieus dugc nha
sang ché nguodi Phap (Darrieus) nghién ctru
dau tién véi banh cong tac dang canh thang va
profile canh song song véi truc tua bin. Hinh
dang két cdu cta canh banh cong tac bao gom
cac 1a canh profile d6i ximg va dugc gin chat
Vo1 truc quay.

Banh cong tac tua bin truc giao truc
ding gém cac 14 canh co bién dang profile
giéng nhau doc theo chiéu dai 14 canh, duoc bd
tri d6i xtng véi tAm quay, do d6, chiéu quay va
dac tinh lam viéc cling nhu hi¢u suét cua tua
bin khong phu thudc vao chidu dong chay va
cOt nudce lam viéc nhu cac loai tua bin truyén
thdng khéc.

Tua bin truc giao c¢6 uwu diém la cau tao

don gian, de ché tao va lap dat, chi can c6 bo
phan neo gitr ¢ dam bao vé€ su cing viing va
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van hanh an toan, kho bi pha hong. Ngoai ra,
cac banh cong tac tua bin truc giao truc dirng
c6 thé duoc gin trén cting mot truc thiang ding
thanh nhiéu tang nhu hinh 4.

Khuzg b tdng 68 miy
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Hinh 4. Tua bin truc giao ¢é 03 tang banh céng téc.

Véi két cAu nhiéu tang, nang luong ciia
tua bin dugc tao ra do st dung tat ca dién tich
mit cit ngang cua dong chay dé ting cong sut
may, nho d6 giam duogc chi phi tong thé cia
nha may phat dién.

4.2. Lap dit tua bin truc giao tai khu vue
hon Tai Kéo

, L] 3 "
Hinh 5. Khao sat dong chay tai khu viee hon
Tai Kéo

O khu vuc hon Tai Kéo, tién hanh do
dac tai chd co dia hinh co hep (vi tri E toa do
20°45'34.3"N 107°03'54.0"E) nhu hinh 5, s
liéu vé van toc dong chay qua vi tri diém E nhur
bang 3:

Bang 3. Van t6c dong chay tai vi tri diém E

STT | T(s) (HSS) STT | T (s) (IES)
1 | 000 | 000 | 14 |23.400 280
2 | 1.800 | 2,13 | 15 | 25200 | 2,77
3 3.600 225 | 16 | 27.000 | 2,75
4 | 5400 | 2,81 | 17 | 28.800 | 2,74
5 | 7200 2,82 | 18 | 30.600 | 2,73
6 | 9.000 294 | 19 | 32400 | 2,72
7 1 10.800 | 3,41 | 20 | 34200 | 2,71
8 | 12,600 | 3,83 | 21 | 36.000 | 2,70
9 | 14400 3,88 | 22 | 37.800 | 2,69
10 | 16200 | 3,89 | 23 | 39.600 | 2,50
11 | 18.000 | 3,87 | 24 | 41.400 | 2,00
12 | 19.800 | 3,80 | 25 | 43.200 | 1,50
13 | 21.600 | 3,80

Bang 3 cho thiy van tdc trung binh cta
dong chay tai vi tri E 14 2,80 (m/s), tién hanh do
25 1an, mdi 1an cach nhau 30 phut, tong cong
thoi gian do 1a 12 gio va sb thoi gian c6 van
tdc dong chay 16n hon 2 m/s 1a 8 gid. Nhu vay,
néu do 24 gio thi s& c6 khoang 13 +15 gio dong
chay duy tri ¢ van tdc trén 2 m/s.

Qua két qua nghién ctru va khao sat
thuce té vé dong chay tai 05 vi trf cho thiy, dong
chay tai tit ca cac vi tri déu c6 kha ning khai
thac duoc, véi van toc trung binh cuia dong
chay khoang 2 (m/s) va thoi gian khai thac
trong ngay khoang 10 gio. Trén co s¢ do, ta
tién hanh tinh toan, ché tao tua bin va lép dat.
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g

Hinh 8. Lap dat, do dac théng sé thiét bi

o

Sau khi lap dat, hiéu chinh, ta tién hanh
do dac, kiém tra cac thong s6. Két qua nhu bang
4:

Hinh 7. Tram dién Tai Kéo

Bdng 4. Két qua chay tram dién Tai Kéo

Van toc dong chay V (m/s) 1,2 1,5 2,0 2,2 2,5
S6 vong quay n (v/ph) 27,3 40,8 65,2 87,3 114,8
Cong sudt trén truc P (W) 98,09 319,30 | 1.081,21 | 2.055,85 | 3.351,98
Dién ap AU (V) 224,00 | 224,00 | 224,00 | 224,00 | 224,00
Cudng d6 dong dién 1(A) 0,51 1,66 5,62 10,69 17,43
Hiéu suét tua bin n (%) 10,58 17,6 25,2 36,0 40,0
Vian téc dong chay V (m/s) 2,7 3,0 32 3,5 2,7
Sb vong quay n (v/ph) 143,4 174,4 194,7 225,8 143,4
Cong suét trén truc P (W) 3.926,95 | 4.686,48 | 5.118,89 | 5.626,12 | 3.926,95
Dién ap AU (V) 224,00 | 224,00 | 224,00 | 224,00 | 224,00
Cudng do dong dién 1(A) 20,41 24,36 26,61 29,25 20,41
Hiéu suét tua bin n (%) 37,2 32,4 29,1 24,5 37,2
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Qua céc két qua cho thdy, cong sut tua
bin 16n nhat & van tc 3,2m/s (5.626,12 W), tuy
nhién hiéu suét chi dat 24,5 %; hiéu sut tua bin
16n nhat (40%) ¢ van toc 2,5 m/s (3.351,98 W),
dién ap on dinh, st dung dugc cho tram.

5. KET LUAN

Thuy triéu 1a ngudn ning luong tai tao
sdn ¢6 & cac ving ven bién va hai dao, khong
gdy 06 nhiém méi truong, st dung tét ngudn
nang lugng nay phuc vu dan sinh s€ thu hut
dugc nguoi dan dén dinh cu, lap nghiép ¢ cac
dao cing ¢ an ninh quéc phong cho Quéc gia.

Tua bin tryc giao da dugc ché tao, lép
dit van hanh dat cac yéu ciu tinh toan, hoan
toan co thé sir dung dé khai thac nguon ning
luong nay cho ving ven bién va hai dao & Viét
Nam. %

Ngay nhan bai: 25/10/2023
Ngay phan bi¢n: 10/11/2023

Tai liéu tham khao:

[1]. Nguyén Vil Viét; Nghién ciru thiét ké, ché tao
va ldp ddt t6 may dién thiyy triéu cé céng sudt
dén SkW phuc vu dan sinh kinh té ving ven
bién va Hdi ddo 2011.
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