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(57) Giai phap hitu ich dé cap dén may phat dién st dung tuabin gié doc truc két hop
canh hudng dong dang canh may bay (100) bao gom: bd khung chinh dugc tao thanh
b&i canh hudng dong trén (102), bich trai (104A), bich phai (104B), canh hudéng dong
dudi (103), mat trude va mat sau cua bd khung chinh dugc dé ho, bich trai (104A), bich
phai (104B) & hai bén, phia trén cua bich trai (104A) va bich phai (104B) dugc nbi voi
nhau bing canh hudng dong trén (102), bich trai (104A) va bich phai (104B) ¢6 6 do
(107) dé do truc quay cua roto, phia dudi méat bich trai (104A) va bich phai (104B) dugc
nbi v6i nhau bang canh huéng dong dudi (103), cach huéng dong dudi (103) duge dat
nghiéng mot gdc so véi phuong ngang, roto duge dit vao trong long bo khung chinh,
lien két voi khung chinh qua 6 d& (107) cua khung chinh; roto ¢6 dang hinh tru tron, hai
day 1a hai mat kin, truc quay (106) cta roto di qua tim hai day, roto c¢6 canh roto (101)
dang canh ho, mot dau cua canh duogc gén vG1 mit bich tao ra mdt léng tron, dau con lai
dé ho, cac mat 16m cia canh don gio tao ra luc déy canh vé phia sau, cac canh roto dugc
xép thanh nhiéu téng lién két véi nhau béng mat lién két dé tao thanh roto, mot dau cua

roto duoc nbi voi may phét dién (105);
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Linh vie ky thuat dwoe dé cap

Giai phap hitu ich thudc linh vue mdy canh quay va nang lugng tai tao. Cu thé, giai
phéap hiru ich dé cap dén mdy phat dién st dung tuabin gi6 doc truc két hop canh huéng
dong dang canh may bay (airfoil)) dé nang cao cong suét cia mdy phat dién ma khong

lam tang kich thudce.

Tinh trang k¥ thuat ctia gidi phap hiru ich

Str dung tuabin gié dé tao ra dién da dugc tmg dung rdng rai trong nganh cdng
nghiép néﬁg lugng, dac biét 1a nang lugng tai tao. Cac nha nghién clru da tir trude dén
nay luon ¢ ging dé ché tao hé théng phat dién str dung tuabin gi6 c6 cong sudt 16n hon
biang nhiéu phuong phap khac nhau. Céc nghién ctru vé cac loai tuabin gi6 khdc nhau nhu
tuabin gi6 tuabin gi6 truc ngang (horizontal axis wind turbine), tuabin gi6 truc doc
(vertical axis wind turbine) ngay cang dugc thuc hién nhiéu vé6i cac phuong phap dé tang
cong suét thu duge tir niang lugng gi6 trén canh tuabin. Cac k¥ thuat lam tang cong suat
cta tuabin gi6 phd bién c¢6 thé ké dén nhu ting chiéu dai canh tuabin, t6i uu bién dang
canh tuabin, tdi uu goc xoay (stagger angle) canh tuabine, etc. Tuy nhién cac phuong phap
nay déu c6 nhung nhuoc diém khac nhau. Khi st dung phuong phap ting chiéu dai canh
tang tang kich thudc, trong lugng, cac véAn dé vé két cdu canh. Con ddi véi cac phuong
phap nhu téi wu bién dang canh, tdi uu géc xoay canh thi c6 uu diém 1a khong tiang kich

thudc, trong lugng ctia canh nhung lai ¢6 nhuoc diém la cong suét tang thém khong nhiéu.

Tuy nhién cac nghién ctu vé cac phuong phap méi ting cao cong suat cta tuabin
gi6 ngay cang tré nén phd bién nhim dap Gng nhu cau ning luong ngly cang tang trén
thé gidi. Li va cdc cong su da trinh bay m6 hinh VAWT (tuabin gi6 truc ding) canh thang

dé danh gia luc khi dong hoc va dong gop quan tinh vao bién dang canh quat. Trong
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nghién cu nay, VAWT hai canh dugc dé xuét va phan tich véi CFD (Computational
Fluid Dynamics-dong luc hoc tinh toan) va thi nghi¢ém dng thoéi khi dong (wind tunnel)
trong mo hinh 3D (three dimension-ba chiéu)). Trong céc thi nghiém trong 6ng thoi khi
dong, hé thong do 4p suit duoc trinh bay dé do ap suat tic dong 1én mot canh (blabe) cua
VAWT cénh thing theo hudng chiéu tir chan cénh dén dau canh. Trong phén tich s, cac
mod hinh 3D CFD da duoc thuc hién dé mo phong cac dac tinh cua luc khi dong cua
VAWT v6i md hinh rdi k-¢ SST (Shear Stress Transport). Tl viéc so sanh cac két qua thi
nghiém trong 6ng thoi khi dong duong ham gié va phan tich s6, nguoi ta thdy rang luc
chét luu giam theo su gia tdng cta céc vi tri theo chiéu doc khong ké vi tri cua két chu do.
Hon nita, theo két qua tir can bang sau thanh phan, cac dang séng cua hé s6 cong sudt Cpw
c6 cac dic didm twong tu va hién thi céc gia tri nhd hon so v6i tinh toan CFD. (Xem tai
liéu: Li, Q., Maeda, T., Kamada, Y., Murata, J., Kawabata, T., Shimizu, K., ... Kasuya,
T. (2016). “Wind tunnel and numerical study of a straight-bladed vertical axis wind
turbine in three-dimensional analysis (Part I: For predicting aerodynamic loads and

performance)”. Energy, Vol. 106, pp. 443-452.)

Hassanpour va Azadani da nghién clru nay da t61 uu hoa cach bd tri ctia mot cap
tuabin gi6 truc ding Darrieus thong qua cac md phong dong luc hoc tinh toan ba chiéu
(CFD). Ba thong s6 thiét ké bao gdbm khoang cach ndm ngang gifta cac truc cua hai tuabin
2i6 (S), khoang cach thang dung giita chiéu cao giita cua hai tuabin gi6 (h) va hudng cia
hai tuabin gi6 ddi véi gié dén (B) da dugc nghién ctru. Mot thiét ké phuong phap thu
nghiém va mot thudt toan t5i wu héa muc tiéu duy nhat dva trén phuong phap ctiia Taguchi
da dugce st dung dé xac dinh céc thong sé thiét ké t6i vu nham tdi da hoa cong suat dién
clia céc tuabin gi6 ghép ndi. Phan tich két qua cho thdy rang ddi véi tat ca cac thi nghiém
3§, cong suat dién cua tuabin gié ghép doi nhiéu hon so véi tuabin gié don 1é. Ngoai ra,
nguoi ta nhan ra rang khoang cach thang dung gitta chiéu cao giita ctia hai tuabin gi6 co
anh huong 16n nhat va khoang cach ndm ngang gifta céc truc cua hai tuabin gi6 c6 tac
dong it nhat dén hé sb cong suit trung binh cua céc tuabin gié ghép nbi. Cong suat dién

clia cac tuabin gi6 ghép noi la toi da khi cac tuabin gi6 dugc dit ¢ cung mot do cao va
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giam dang ké khi co sy khéc biét vé do cao. Viéc phat dién ctia cac tuabin gié ghép doi
duoc cai thién mdt chit bang cach giam khoang cach ngang gifta cic truc clia hai tuabin
gi6. Muc do tac dong cua tham s6 thiét ké duogc sip xép theo thu tu 1a h> B> S. Gia tri t6i
wu clia cac thong sb thiét ké duoc xac dinh 1a dudng kinh tuabin =90, h=0vaS=15.
Do d6, kha nang phat dién cua céc tuabin gio ghép ndi 1a tdi da khi cac tuabin gi6 dugc
dat canh nhau, ¢ cung d6 cao va ¢ khoang cach nam ngang nho nhat. N6 duoc tiét 16 rang
dé dat duoc diéu kién tbi uu, cong sut dién ctia céc tuabin gi6 ghép ndi da cai thién
26,60% so vdi cong suét dién ctia mot tuabin gié don 1é. (Xem tai li¢u: Hassanpour, M.,
& Azadani, L. N. (2021). “Aerodynamic optimization of the configuration of a pair of

vertical axis wind turbines”. Energy Conversion and Management, Vol. 238.)

Trong nghién ctru ctia Kaviani va cac cong su, viéc sir dung Tuabin gié Truc ngang
16n, HAWT, la diéu khong thé tranh khoi dé tang san luong dién gi6 trén mdi don vi
tuabin, tuc la giam chi phi san xuat nang lugng gié. Hau qué cua viéc ap dung HWATSs
16n 1a bién dang ludi dan hoi dang ké va muc dd tao ra tiéng on khi 4m cao. Trong nghién
ctru nay, xem xét cac hiéu tng khi dan hi, tinh toan khi hoc cia HAWT cép MW duoc
thuc hién béng cach thuc hién k¥ thuat Tuong tac chét rén-lc’mg phéan vung tam thoi (FSI)
hai chidu. CFD-FEM va md hinh c4u trac duoc xac nhan bang céch st dung dir liéu thuc
nghiém AOC 50/15 HAWT. Mo phong khi dong hoc va khi hoc cua WP_Baseline 1,5
MW HAWT dugc tién hanh. Két qua cho thdy cong sudt va murc do tiéng 6n do cac canh

quat mém tao ra thap hon khoang 2,7% va 0,74 dB so v6i do 6n do céac canh cling tao ra.

Tém lai, nhu cdu nang cao cong suét cua tuabin gié ngay cang 16n méic du cac
phuong phap nay cé nhitng nhugc diém nhu 1a tang kich thuée, khdi lugng, cac van dé
vé két cAu, dan hoi khi dong, cling nhu céc vén dé vé tiéng 6n. Dé ddp ting nhu ciu ngay
cang 16n cua nang luong, cac nghién ciu vé tuabin d3 duoc thuc hién béng ca phuong
phap mo phéng sb va phuong phap thuc nghiém. Quy trinh di tir ¥ twdng thiet ké, thuc
hién md phong s6 va sau cung ché tao mau thir va 1am thuc nghiém ngay cang phd bién

do uu diém giam thoi gian va chi phi san xuat san pham. Trong giai phap htru ich nay,
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phuong phap két hop mo phong s6 va thuc nghiém duoc st dung dé nghién ctru mo hinh

may phat dién tuabin mdi.
Ban chit ky thuit ciia giai phap hitu ich

Muc dich cua giai phap hitu ich 1a dé ning cao cong suét ctia may phat dién tuabin

ma khong lam tang kich thudc cua canh tuabin, dé khic phuc nhitng nhugc diém néu trén.

Néi cach khac, muc dich cua giai phap hiru ich la tao ra canh tuabin két hop canh
hudéng dong dang cdnh méy bay (airfoil) dé c6 chi s cong sudt ting cao so voi cdc may
phat dién tuabin thong thudng c6 cung kich thude. Céc tac gia giai phap hiru ich da nghién
clru va dé xuét tuabin gié doc truc két hop canh huéng dong dang canh may bay (airfoil)

dugc cai tién thoa man yéu cau néu trén.

Theo do, may phat dién st dung tuabin gié doc truc két hop canh huéng dong
dang canh may bay bao gdm: bo khung chinh dugc tao thanh boi canh huéng dong trén
102, bich trai 104A, bich phai 104B, canh hudng dong dudi 103, mat trude va mét sau
cua bo khung chinh dugc dé ho, bich trai 104A, bich phai 104B & hai bén, phia trén cua
bich trai 104A va bich phai 104B duoc ndi v6i nhau bing canh huéng dong trén 102,
bich trai 104A va bich phai (104B) co 5 d3 107 dé da truc quay cta roto, phia dudi mat
bich trai 104A va bich phai 104B dugc ndi véi nhau bang canh hudng dong dudi (103).
cach hudng dong duéi 103 dugc dat nghiéng mot goc so véi phuong ngang, roto dugc
dat vao trong long bd khung chinh, lién két voi khung chinh qua 6 d5 107 cua khung
chinh; roto ¢ dang hinh tru tron, hai day 1a hai mat kin, truc quay 106 cua roto di qua
tam hai ddy, roto ¢6 canh roto 101 dang canh ho, mot dau cua canh duoc gén v&1 mat
bich tao ra mot 16ng tron, dau con lai dé ho, cac mat 16m ctia canh don gid tao ra luc déy
canh vé phia sau, cic canh roto dugc xép thanh nhiéu tang lién két voi nhau bang mit

lién két dé tao thanh roto, mot dau cua roto dwgc ndi véi méy phat dién 105.

Céanh hudng dong trén va tdm hudng dong dudi tao thanh tao ra mot ving khong

gian tuya nhu mot cdng nén ludng khong khi di vao. Ludng khong khi nay tac dong 1én
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canh tuabin 1am quay céanh tuabin va truc quay. Sau do, truc quay dugc dan dong dén may

phat dién tir d6 sinh ra dién.

Diém khéc biét clia giai phap hitu ich nay la sy két hop ludng khi nén can bién di
tir ddu 6 0 két hop v6i ludng khong khi nén tao thanh béi canh hudng dong trén va tam
hudng dong dudi tao ra dong khi ¢6 véan tdc trung binh cao gap 1.2-1.8 1an so v6i van tdc
gi6 ngoai dua trén két qua tinh toan tir phan mém ANSYS, tuong duong tang cong sut
clia canh tuabin 1én 2-5 14n do cong suat ti 1& v6i mil ba cua van tdc dya trén cong thirc
(4) va (5). Bidu nay gitip nang cao cong sudt ciia may phat dién tuabin so v6i cac loai may

phat dién tuabin thong thuong khac.

Céc tac gia giai phap hiru ich da tién hanh thtr nghiém bang mo hinh trén may tinh
stt dung phan mém chuyén dung ANSYS v6i cac gia tri tham s6 khéac nhau ctia canh

tuabin, canh huong dong trén, va tdm hudng dong dudi theo giai phap hitu ich.
M3 ta vin tit cdc hinh vé
Hinh 1A 14 hinh v& phdi canh ctia may phat dién tuabin theo giai phap htru ich.
Hinh 1B 1a hinh v& mit ct ngang ctia mdy phat dién tuabin theo giai phdp hitu ich.

Hinh 2A-2C 12 hinh vé& thé hién céch bd tri va cac tham s6 hinh hoc ctia canh tuabin,

canh huéng dong trén, canh hudng dong dudi theo giai phap hitu ich.

Hinh 3A va 3B 1a dd thi so sanh cong suit gitta canh tuabin theo giai phap hitu ich

v6i canh tuabin thong thuong theo céc gid tri khac nhau cua goc dit canh va d6 day canh.

Hinh 4 13 két qua md phong bing may tinh, thé hién sw phan van toc, 4p suat va
dong chay rdi x4y ra khi dong khi nén tac dong 1én canh tuabin cua hai truong hop goc
dat canh 0° va 45° trén mat cit ctia canh tuabin theo phwong an cua giai phap httu ich.

Hinh 5A-5H la bang céc gid tri cong suét ciia canh tuabin véi cac gid tri khac nhau

ctia chiéu dai day cung canh va ban kinh cong canh nhom theo s6 canh lan luot 12 6, 9,

12, 15, 18, 21, 24 theo phuong an giai phap hitu ich.
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Finh 6 13 dd thi so sanh cong sudt 16n nhat gitta canh tuabin theo giai phap hiru ich
vGi canh tuabin thong thudng theo cac gia tri khac nhau theo sd canh trong Hinh SA-SH.
Hinh 7 1a két qua mo6 phong bang may tinh, thé hién sy phan vén tdc, ap sudt va

dong chay rdi xay ra khi dong khi nén tac dong 1én canh tuabin ctia ba trudng hop s6 canh

6. 15 va 24 trén mat cét cua canh tuabin theo phuong 4n cua giai phéap hitu ich.

Hinh 8A-8F 1a dd thi so sanh cong suét gitta canh tuabin theo giai phap hitu ich
v6i canh tuabin thong thuong theo cac gia tri khac nhau lan luot cta cua L, Hr, Lp, He,

Hirh 9 1a d thi so sanh cong suit gitta canh tuabin theo giai phap hiru ich canh
tuabin thong thuong theo cac gia tri khac nhau cua van tbe dong vao.

Hinh 10 1a dd thi so sanh cong suét giita canh tuabin theo giai phap hitu ich canh

tuabin thong thuong theo cac gia tri khac nhau cua van tdc quay ctia tuabin,

Hinh 11 12 so d6 m6 phong hiéu (mg ctia dong cén bién.

M ta chi tiét giai phap hiru ich

Sau day giai phap hiru ich s& duge mo ta chi tiét theo cac phurjng an uu tién ¢d
tham khao céc hinh v& tir Hinh 1A dén Hinh 10. Tuy nhién, can phai hiéu rang cac phuong

an nay chi nhiam lam rd giai phap htu ich ma khong nham gioi han pham vi cua giai phap

hitu ich.

Theo d6, mdy phat dién tuabin (100) theo gidi phap hitu ich bao gdm cac chi tiét
dugc md ta dudi day.

Hinh 1A 14 hinh v& phdi canh clia méay phat dién st dung tuabin gié doc truc két
hop canh huéng dong dang canh méy bay 100, trong d6 mdy phat dién nay bao gom:

B khung chinh dugc tao thanh béi canh huéng dong trén 102, bich trai 104A,

bich phai 104B, canh hudng dong dudi 103, mat trude va mat sau cua bd khungfchinh

duoc dé hé, bich tréi 104A, bich phai 104B & hai bén, phia trén ciia bich tréi 104A va

6
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bich phai 104B dugc ndi v6i nhau bang canh huéng dong trén 102, bich trai 104A va
bich phai 104B ¢6 6 d& 107 dé do truc quay cua roto, phia dudi mit bich trdi 104A va
bich phai 104B duoc ndi v6i nhau bang canh huéng dong dudi 103, cach hudng dong
dudi 103 duoc dat nghiéng mot goc so v6i phuong ngang, roto duge ddt vao trong long

b6 khung chinh, lién két véi khung chinh qua 6 d3 107 ctia khung chinh;

Roto ¢6 dang hinh tru tron, hai day 1a hai mat kin, truc quay 106 cua roto di qua
tam hai day, roto ¢6 canh roto 101 dang canh ho, mot dau cua canh duoc gén vl mat
bich tao ra mot léng tron, dau con lai dé ho, cac mit 16m ctia canh don gio tao ra lyuc déy
canh vé phia sau, cac canh roto dugc xép thanh nhiéu tang lién két v6i nhau bang mat

lién két dé tao thanh roto, mot dau cua roto duoc ndi véi may phat dién 105;

Piém khac biét clia giai phap hiru ich nay 1a su két hop ludng khi nén cén bién di
tir dau 6 0 két hop voi ludng khong khi nén tao thanh boi canh hudng dong trén va tam
hudng dong dudi tao ra dong khi co van tde trung binh cao gép 1.2-1.8 1an so v&i van toe
gi6 ngoai dua trén két qua tinh toan tir phin mém ANSYS, tuong dudng tang cong suat
ctia canh tuabin 1én 2-5 1an do cong suét ti 1& véi mii ba ctia van toc dua trén cong thirc
(4) va (5). Diéu nay giup nang cao cong sudt ciia may phat dién tuabin so v§i cac loai may

phat dién tuabin thong thuong khac.

Canh turbin 101 duoc thiét ké véi ndm tham s hinh hoc 1a goc dit canh a, do day
canh T, s canh N, chiéu dai day cung canh C va ban kinh cong canh R, nhu thé hién trén
Hinh 2A. Canh huéng dong trén 102 va tAm hudng dong duéi 103 duogc thiét ké véi nam
tham s hinh hoc 1a Lt 1a vi trf ctia ddu canh huéng dong trén 102 so v6i tim quay cénh
tuabin 101 theo chiéu ngang, Hr 1a vi tri ctia dau canh hudéng dong trén 102 so voi tm
quay canh tuabin 101 theo chiéu doc, Lg 1a vi trf cua diu trén tdm huéng dong dudi 103
so v4i tim quay canh tuabin 101 theo chiéu ngang, Hg 1a vi tri cla dau trén tam huéng
dong dudi 103 so véi tdm quay canh tuabin 101 theo chiéu doc, va B 1a goc nghiéng clia

tAm huong dong dugi 103, nhu thé hién trén Hinh 2B.
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Cac tac gia giai phap httu ich da tién hanh thtr nghiém bang mo hinh trén may tinh
str dung phéan mém chuyén dung ANSYS v6i cac gia tri tham s6 khac nhau cua canh

tuabin, canh huéng dong trén, va tim huéng dong dudi theo giai phap hiru ich.

Péu tién, tim ra thiét ké canh tuabin t6i uu bang canh thay d6i cac thong sb vé goc
dat canh a va ban kinh cong canh R. Cac két qua md phong cho thdy céac thong so vé goc
dat canh « va ban kinh cong canh R ¢6 tac dong lon dén cong suat clia canh tuabin, nhu

thé hién trén Hinh 3A va 3B.

T6t hon 1a canh tuabin nghiéng mot goc a <90° so véi huong di chuyén ctia dong

khi di vao.

Tét nhit 1a géc nghiéng cuia canh tuabin a = 45° dé dat dugc cong suét clia canh

tuabin Ptuabin 1(5'1’1 nhét
Tét hon 1a do day cua canh tuabin T tir | mm dén 3 mm.

Tét nhat 1a do day cua canh tuabin T=2,5 mm dé dat duoc cong suét cia canh

tuabin Piuabin 160 nhét.

Hinh 4 1a két qua md phong bang may tinh, thé hién sy phén vén tdc, ap sudt va
dong chay réi xay ra khi dong khi nén tac dong lén canh tuabin cua hai truong hop goc

dat canh 0° va 45° trén mat cit ctia canh tuabin theo phuong an ctia giai phap hitu ich.

O phuong an géc dit canh a = 0°, xuét hién nhidu dong rbi & sau canh tuabin va
hién tuong tach dong trén canh hudng dong trén gay nén cac vung van tc thap va ap suét
thép tai d6. Ving xody sau canh huéng dong dudi 16n.

O phuong én géc dit canh @ = 45°, xudt hién it hon cdc dong roi & sau canh tuabin
va hién tuong tach dong trén canh hudng dong trén do do giam dién tich cac vung van tbe

thdp va ap suit thip. Ving xody sau tam huéng dong dudi nho hon.

Vi thé, lya chon goc dit canh a = 45° va d§ day canh T= 2.5 mm do c6 cong suit

16n nhét, vira dam bao do citng vitng cta canh vira phu hop cho gia cong ché tao.
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Sau khi lva chon dugc hai thong sb goc dat canh a va do day canh T, ta s tién
hanh nghién cou dong thoi ba trudng hop con lai: s6 canh N, chiéu dai day cung canh C
va banh kinh cong canh R, dé tim ra thiét ké t6i vu nhét cho hinh dang cua canh tuabin.
Cac két qua mo phong cho thay cac thong sb vé s6 canh N, chiéu dai day cung canh C va
ban kinh cong canh R ¢6 tac dong lon dén cong sudt clia canh tuabin, nhu thé hién trén

Hinh 5A — 5H.
Tét hon 1a s6 canh N < 24,
Tét nhat 14 s6 canh N =15 dé dé dat duoc cong suat ciia canh tuabin Prapin 16n nhat.
T6t hon 1a chiéu dai day cung canh C < 40 mm

T4t nhét 1a chidu dai day cung canh C = 35 mm dé dat dugc cong suit ciia canh

tuabin Puabin 160 nhat.
T4t hon 1a ban kinh cong canh R < 50 mm

T4t nhét 1a ban kinh cong canh R =20 mm dé dat dugc cong suat clia canh tuabin

Ptuabin 1(')’11 nhé.t

Hinh 6 1a dd thi so sanh cong suét 16n nhét gifta canh tuabin theo giai phap hitu ich
vGi canh tuabin thong thuong theo cac gia tri khac nhau theo sb canh trong Hinh SA-5H.
Hinh 7 14 két qua mo phong bing may tinh, thé hién su phan van tdc, 4p suat va dong chay
rdi xay ra khi dong khi nén tac dong 1én canh tuabin cua ba truong hop sd canh 6, 15 va

24 theo phuong an cua giai phap hiru ich.

V6i phuong 4n sd canh N = 6, xuAt hién rat nhidu dong réi & sau canh tuabin va
hién tuong tdch dong trén canh hudng dong trén gy nén cac vung van tbc thap va ap suat
thip tai d6. Ving xody & sau tam hudng dong rt 16n va anh huéng 1én canh tuabin, do
do tao ra cac ving van toc thap, ap suét thip sau tdm huéng dong dudi va mot phan trén

canh tuabin.

Vi phuong 4n s6 canh N = 24, xuat hién khd nhiéu dong r6i ¢ sau canh tuabin va

hién tugng tach dong trén canh hudng dong trén gy nén cac vung van tc thap va ap suat

9
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thp tai d6. Viung xody ¢ sau tdm hudng dong nho hon va khong anh huong 1én cénh

tuabin.

V6i phuong an s6 canh N = 15, xuat hién tuong doi it dong rdi ¢ sau canh tuabin
va gan nhu khong c6 hién tugng tach dong trén canh huéng dong trén vi vay lam giam
dang ké dién tich cac viing vén toc thap va ap suat thap. Vung xody ¢ sau tam hudng dong

nhd hon va khéng anh hudng Jén canh tuabin.

T d6 ta chon duoc thiét ké t6i wu ctia canh tuabin véi cach tham sé hinh hoc goc
dit canh a = 45°, do day canh T= 2.5 mm, s6 canh N =15, chiéu dai day cung canh C =
35 mm va ban kinh cong canh R = 20 mm dé dat dugc cong suét cia canh tuabin Puabis

161 nhat.

Sau khi tim dugc thiét ké tdi wu ctia canh tuabin, ta thuc hién nghién ciru nam tham
sé hinh hoc ctia canh huéng dong trén va tim hudéng dong dudi la: vi tri cia dau canh
hudng dong trén so vdi tim quay cénh tuabin theo chiéu ngang L, vi tri cua dau canh
hudng dong trén so v§i tdm quay canh tuabin theo chiéu doc Hr, vi tri cua dau irén tam
huéng dong dudi so vdi tim quay canh tuabin theo chiéu ngang Lg, vi tri ciia dau trén
tam hudéng dong dudi so v6i tdm quay canh tuabin theo ch_iéu doc Hg, g6c nghiéng cua
canh hudng dong dudi . Cac hinh mo phong cho thdy cac thong s6 ctia canh huéng dong
trén va tdm hudng dong dudi ¢ anh hudng tac dong trung binh dén cong suit ctia canh

tuabin, thé hién trén Hinh 8A-8E.

Tét hon 14 vi tri ciia dau canh huéng dong trén so v4i tdm quay canh tuabin theo

chiéu ngang 80 mm < Lt < 160 mm.

T4t nhét 1a vi tri cua ddu canh huéng dong trén so voi tAm quay canh tuabin theo

chiéu ngang Lt = 120 mm dé dat dugc cong suat ciia cénh tuabin Pruabin 160 nhat.

Tét hon 1a vi tri cia dau canh hudng dong trén so véi tdm quay canh tuabin theo

chiéu doc 95 mm < Hr < 120 mm.

10
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Tét nhit 14 vi tri ctia diu canh huéng dong trén so véi tm quay canh tuabin theo

chiéu doc Hr = 110 mm dé dat duoc cong suit ctia canh tuabin Puabin 161 nhat.

T6t hon 14 vi tri cua dau trén tim hudng dong dudi so v6i tdm quay canh tuabin

theo chiéu ngang 95 < Lg < 110 mm

Tét nhat 1a vi tri cua dau trén tam hudng dong dudi so véi tam quay canh tuabin

theo chiéu ngang L = 100 mm dé dat dugc cong suat cia canh tuabin Puapin 161 nhat.

Tot hon 1a vi tri ciia dau trén tam hudng dong dudi so v6i tdm quay canh tuabin

theo chiéu doc 20 mm < Hp < 50 mm

Tét nhét 14 vi tri cia dau trén tam hudng dong dudi so véi tdm quay canh tuabin

theo chiéu doc Hp = 40 mm dé dat dugc cong sut ctia canh tuabin Pyabin 101 nhat.
T6t hon 1a goc nghiéng ctia canh hudng dong dudi g < 90°

T6t nhit 1a géc nghiéng ctia canh hudng dong dudi f = 45° dé dat duoc cong suat

cua canh tuabin Puabin 16n nhat.

Tu d6 ta chon duogc thiét ké t6i uu cua canh huéng dong trén va tam hudng dong
dudi véi cac tham sb hinh hoc: vi trf ctia dau canh huéng dong trén so véi tim quay canh
tuabin theo chiéu ngang Lt = 120 mm, vi tri cla dau canh huéng dong trén so voi tm
quay canh tuabin theo chiéu doc Hy = 110 mm, vi tri ctia dau trén tam hudng dong dudi
so vGi tdm quay céanh tuabin theo chiéu ngang L = 100 mm, vi tri cla dau trén tim huéng
dong dudi so vdi tam quay canh tuabin theo chiéu doc Hp = 40 mm, goc nghiéng cua canh

huéng dong dudi f = 45°.

Vi tb hop thiét ké t6i uu nay cho ta cong suét ctia canh tuabin 16n nhat Puabin =
1010 W ¢6 kich thuée 73.5 cm X 15 cm & diéu kién hoat dong van toc gi6 v = 20 m/s,
tbe dd quay w = 900 vong /phit 1 Pryapin crp = 1010 W. Gia tri cong sut nay gap xap

xi 4.5 14n cong suat clia tuabin thong thuong Pegpinrr = 220 W.

11
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Tu Hinh 9 va Hinh 10, cac nghién ctru vé thay dai van tdc hoat dong tr 10-30 m/s
va tbc do quay clia canh tuabin tir 300-2100 vong/phit duge nghién ctru dé x4c dinh dai
lam viéc trong cac diéu kién khac nhau ctia mdy phét dién tuabin. Két qua md phong cho
thiy, tai didu kién van tdc 30 m/s cho cong sudt 16n nhat 12 Pyyapin, 30m/s = 1631 W, gap
xép xi 7.1 lin cong suat ciia tuabin thong thuong Peygpimrr ~ 220 W. Tai diéu kién van
té¢c 30 m/s cho cong suét 1én nhat 1a Peyabin, 30mss = 1735 W, glp xép xi 7.9 lan cong

sut ciia tuabin thong thuong Peyqpinrr =~ 220 W.

Tu két qua mo phong, ta tinh toédn dugc cong sut can do cum chi tiét canh tuabin,
canh hudng dong trén va tdim huéng dong dudi Xap Xi Puyy, = lwe cdn X vén téc = 392
W nhé hon rat nhidu cong suat tao ra duge tir canh tuabin Py gpin crp <1010 W, Diéu nay
chimg t6 tinh hiéu qua ctia cia phuong phap két hop ludng khi nén cén bién di tir dau 6
t6 két hop v6i ludng khong khi nén tao thanh bai canh hudng dong trén va tam hudng

dong dudi duoc thé hién trén Hinh 11.

Hiéu qua dat dugc cua gidi phap hitu ich

May phat dién st dung tuabin gié doc truc két hop canh huéng dong dang canh
may bay (airfoil) c6 cong suit cao hon dang ké so mdy phét dién tuabin thong thudng c6
cung kich thugce. Nho viée ap dung hiéu qua hiéu ng nén dong bang cach két hop canh
huéng dong trén va tdm hudng dong dudi dé tao ra dong khi nén di vao tac dong lén canh
tuabin, do d6 may phat dién tuabin vira cho cong suét 16n hon, vira lam giam kich thuéc

ctia may phat dién tao ra sy thuan tién trong st dung va ap dung vao thuc tién.
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Yéu cau bao ho

1. M4y phat dién st dung tuabin gi6 doc truc két hop canh huéng dong dang

canh may bay bao gbm:

bo khung chinh dugc tao thanh béi canh huéng dong trén (102), bich trai (104A),
bich phai (104B), canh huéng dong dudi (103), mét trude va mat sau cua bo khung
chinh dugc dé hd, bich trai (104A), bich phai (104B) ¢ hai bén, phia trén cta bich trai
(104A) va bich phai (104B) dugc ndi v&i nhau bang canh huéng dong trén (102), bich
trai (104A) va bich phai (104B) c6 6 d& (107) dé dd truc quay ciia roto, phia dudi mat
bich trai (104A) va bich phai (104B) dugc néi véi nhau bang canh huéng dong dudi
(103), cach huéng dong dudi (103) duge dat nghiéng mot goc so voi phuong ngang,
roto dugce dit vao trong long bd khung chinh, lién két voi khung chinh qua 6 d (107)

cua khung chinh;

roto ¢6 dang hinh tru tron, hai day 12 hai mat kin, truc quay (106) cua roto di qua
tam hai ddy, roto ¢6 canh roto (101) dang canh hd, mot dau cua canh duoc gén v&1 mat
bich tao ra mot 1611g tron, dau con lai dé ho, cac mat 1dm cua canh don gid tao ra luc déy
canh vé phia sau, cac canh roto dugc xép thanh nhiéu tng lién két v6i nhau bang mat

lién két dé tao thanh roto, mot dau cua roto duogc ndi voi may phat dién (105);

khac biét & chd, canh roto (101) thiét ké canh tuabin nghiéng mdt goc a <90° so
v6i huong di chuyén cia dong khi di vao, do day cua canh roto (T) tir 1 mm dén 3 mm,
sé canh it hon 36 canh, chiéu dai ddy cung canh (C) tir 15 mm dén 50 mm, ban kinh

cong canh (R) tir 15 dén 50 mm;

canh hudng dong trén (102) c6 vi tri cua dau canh huéng dong trén cach tdm
quay canh tuabin tir 80 mm dén 160 mm theo chiéu ngang, cach tAm quay cénh tuabin tir
95 mm dén 120mm theo chiéu doc;

tdm hudng dong duéi (103) ¢6 goc nghiéng f < 90°so v6i phuong ngang, dau

trén tim huong dong dudi cach tim quay canh tuabin tir 95 mm dén 110 mm theo chicu
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ngang, dau trén tam huéng dong dudi cach tim quay canh tuabin tir 20 mm dén 50 mm

theo chiéu doc.

2. May phat dién st dung tuabin gi6 doc truc két hgp canh huéng dong dang canh
may bay theo diém 1, trong d6 canh roto (101) c6 goc dat canh a = 45°, do day canh T=
2.5 mm, s6 canh N =15, chiéu dai day cung canh C =35 mm, ban kinh cong canh R =20

mm.

3. May phat dién str dung tuabin gi6 doc truc két hop canh huéng dang dang canh
may bay theo diém 1, trong d6 canh hudng dong trén (102) cach tdm quay canh tuabin

120mm, cach tdm quay canh tuabin 110 mm theo chiéu doc.

4. May phat dién su dung tuabin gi6 doc truc két hop canh huéng dang dang canh
maéy bay theo diém 1, trong d6 tam huéng dong dudi vi tri cla dau trén tm hudng dong
dudi cach tAm quay canh tuabin 100 mm theo chiéu ngang, cach tim quay canh tuabin 40

mm theo chiéu doc.
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