Loi néi dau

Thua quy vi va cac ban.

Nhu chiing ta dd biét, nghién ciru bién doi, la nghién citu tim ra sw sai ciia nén
tang khoa hoc hién tai va xdy dwng nén ting khoa hoc ding dé thay thé. Nhung né
thwong bi gdy kho khan boi cac thé luc huwong loi tir nén tang khoa hoc sai. Nhw hé
Nhdt tam ciia Copernik mat 282 nam, phat hién vi khuan HP madt 12 ndm mdéi cong
nhan.

Nghién ciru bién doi: Cong thirc tinh cong sudt cho tuabin gié, tim ra nén ting
khoa hoc cua tuabin gio la dinh ludt Betz bi sai va xdy dung dwoc cong thirc thay thé.
Puoc dwa ra tir nam 2014, nhung chiea dwoc quan tam, tiép tuc hoan thién dén nay.
Xin gici thiéu dén quy vi dé cung nhau dwa tuabin gié sang ky nguyén méi, dwoc ché
tao diing nguyén Iy khoa hoc, dé san xudt dién gié cé gid thanh ré nhat. S¢ mang lai
lpi nhudn hang tram ty USD méi nam cho nghanh dién gié & lam giam hdang ty tdn
phat thai CO2 méi ndm cho toan thé giéi.

Tac gia xin chdn thanh cam on sy theo doi, gop y & hop tac cua quy vi.
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I. CONG THUC T5INHS CONG SUAT CHO TUABIN GIO HIEN NAY BI
SAI

Tuabin gi6 1a thiét bi san xuat ning lugng tai tao rat quan trong. Nhung cho dén
nay (2025) cong suit clia tuabin gié van bi tinh theo cong thirc cta dinh luat Betz. Ma

dinh luat Betz sai rat nghiém trong, do 4p dung sai dén 3 dinh luat vét ly. Nhu ta thay:

1. Pinh luit Betz sai ngay tir khéi diu khi bo qua hién tuong phia sau tuabin,
toan b cac phan tir gié chuyén dong hon loan va tai khu vuc tuabin, cac phan tir gio

c6 thé va dap vao canh hodc khong, dé
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chat ¢o ti trong khong doi thi tict dién ngang thay doi i ¢
nghich v van toc.

Céc van toc gi6 tuyén tinh v & v;
1a khong c6, nén moi phép tinh cua dinh luat Betz va nhiing nghién ctru khac vé tuabin

gi6 ¢o su dung dai lugng v & v> déu bi sai.

2. Dinh luit Betz sai tiép, khi coi luc tac dung 1én gid cua rotor bang khdi luong
khong khi nhan voi gia toc cia né: F = ma. Pay la phuong trinh cta dinh lut 2

Newton. Gi6 1a chét luu khong phai 1a chat diém dé ap dung phuong trinh nay.

3. Pinh luat Betz tiép tuc sai khi ap dung cong thirc: dE=F-dz tinh cong
ctia chuyén dong thang dé tinh cong chuyén dong quay cia tuabin.

Ap dung sai dén 3 dinh luat vat 1y, toan bd bai nghién ctru khong c6 mot phép
tinh nao dung, nén dinh luat Betz sai rit nghiém trong, cong thuc tinh cong suit cho
tuabin gié ctia dinh lut Betz 1a vo nghia: P=C, % oS,

( p la ty trong khéng khi; S la dién tich quét ciia canh tuabin; vy la vin toc truong gié; C,

la hé so cong suat (hé so Betz).



Cong thirc cua dinh luat Betz hoan toan khéng tinh dugc coéng sudt cho tuabin
gio.

Trong cong thirc nay chi ¢6 chiéu dai canh 1a dai lugng vat 1y clia tuabin gi6 an
trong dién tich quét clia canh, nén da gieo rac kién thirc khoa hoc sai vao nhan thic
ctia nhan loai 1a: Chi cdn ting chiéu dai cdnh dé tiang dién tich quét, la da ting dwec
céng sudt cho tuabin gié. Dan t6i cho dén nay cong suét cua tuabin gié duoc cong bd
tuong tng v&i dién tich quét cua canh, nhu 14 tiéu chi ché tao tuabin gi6, 1am cho canh
canh tuabin gi6 bi ché tao sai, cong suét rat thap.

Tir khodng niim 2018, cic thong sé cong bd cua tuabin gio khong cé hé sb Betz.
Nhung thuc ra van tuan theo dinh luat Betz. Vi du mét tuabin gi6 cong bo:
- Cong suit dinh mac P =4 MW;
- Dién tich quét ciia canh S = 13275 m?;
- Tdc @6 gié dinh muc v, =12m/s;
- Mat do cong suit 1&2 132 301W/m2 & 3,3m2/KW.

Mat d6 cong suat 1&2 1a nhu nhau, tinh theo ham Weibull ldy bang mat d6 cong
suat dong gi6 co toc do 6-7m/s nhan véi 2, né khong c6 y nghia vat Iy va khong lién
quan véi cong sudt cua tuabin gio, nén né 1a vo nghia.

Cong suét cua tuabin gio trong vi duy trén chi phu hop khi ap dung cong thirc vo

nghia cia dinh luat Betz dé tinh nhu ta théy:
1
AMW =~ S P 13275x(12)* xC, (W);

Suy ra hé s6 Betz 1a: C,= 0,285. Nén gia tri cong suat cong bd ciia tuabin gié nay
la vo nghia.

Tuabin gi6 hién nay duoc cong bd cac chi s nhu vi du trén. Do d6 cong sut
cong bd ciia tuabin gi6 hién nay 13 v6 nghia.

Do truc tiép cong suit hodc co cong thirc tinh dung cong suat cho tuabin gio, ta
s& thiy mirc d6 gay tai hoa ctia tuabin gié do lgi dung sy v nghia cta dinh luat Betz.

Do d6 rat can cac nha lanh dao khoa hoc cong nghé chan chinh, cac nha khoa hoc
chan chinh nghién ctru & 1én tiéng dé loai bo dinh luat Betz ra khoi hé théng kién thire
khoa hoc ctia nhan loai. Cing nhau xay dung cong thirc dé tinh chinh xac cong suit
cho tuabin gi6 va tao co sé khoa hoc dé ché tao bo canh tuabin gi6 co: chiéu dai, dién
tich, d6 nghiéng va cau hinh hop Iy nhat, cho cong suét cao nhit.

Sau day 1a mot nghién ctru xdy dung cong thirc tinh cong sudt cho tuabin gié.

Moi quy vi xem xét va gbp ¥ dé timg dung vao thuc té.



II. CONG THU'C TINH CONG SUAT CUA TUABIN GIO CANH QUAT
2-1. Luc tac dung cuia gié - Lwe cdn chinh dién.
Pung trude dong gié, cam mot tim bang mm’n’n dwong vé phia trudc, gid sé

chuyén dong hdn loan phia sau tim bang, ta s& thay luc tic dung cta gié ddy tim bang

vé phia sau. Luc tac dung cua gi6 1én tim bang £« 13 lyc can chinh dién. ( Picture 01).
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Trong co hoc chét luu d3 c6 dinh luat vé luc can chinh dién F, khi ¢ déng sau vat

xudt hién cic xody. Cong thic tinh lyc F, 1a: F = sz pSv° (2-1)

Trong d6: C; la hé so can tién dau, S la thiet dién vuéng goc voi phuwong cua gio; v la

vdn toc gio. p la ty trong khéng khi.

Cac gia tri cua Cx doi C.=132 112 034 024 0.04
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v6i cac vat c6 hinh dang
khac nhau tai bang bén. Dia Oastinele Chu Vat thusn
(Trich tai trang 22/28 & 23/28 Chuong 8 CO HOC CHAT LUU ciia gido sw
Duwong Hiéu Pdu)
Hinh v& phan tich luc can chinh dién tac dung 1én mot tim bang thang dung va

mot tim bang nam nghiéng cling chan mot dong gio:
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a Phan tich luc 1én 2 tim bang. b Luyc tac dung 1én mat nghiéng. ¢ Lyc tac dung 1én mat dung.
Picture 02



Khi thay tim méng mm’n’n bang tim méng MM’N’N c¢6 dién tich Sc cung chin
dong gi6 co tiét dién S nhu trén va nghiéng v6i hudng gié mot goc a. Luc can chinh
dién tac dung 1én tim moéng MM'N’N 14 Fa vuong goc voi mat MM’N’N; (Picture0l).

ﬁai 1a hinh chiéu cua fa trén phuong vudng goc voi mat MM’N’N
Do 16n ciia luc can chinh dién Fa 1a: F,, = F, sin & ;

Véi S = Scsin a; vatr (2-1) ta cd do 1n luc tac dung cua gi6 1én tAm nghiéng dimg

— C )
yén la: F, = 2" PSv sin’® a (2-2)

Tam MM’N’N du diéu kién dé coi 1a mot phan tir canh tuabin gio.
2-2. Tong hop van tdc ciia gi6 tic dung 1én canh khi tuabin quay
2-1-1. Khai niém: Hé s suy giam van toc gid phia trudc tuabin.

Dit mot vat vao truong gid, van toc gid trude khi tac dung vao vat sé bi giam so
véi van tde truong gio, do 1a hién tuong tu nhién.

Nhu vay vén tdc gid sé bi suy giam khi dén gan canh tuabin, dién tich canh cang
16n so v6i dién tich né quét thi d§ suy gidm cang 16n, do suy gidm nay con lién quan
v6i tbe do quay va goc nghiéng cua canh. Do suy giam nay goi 1a “hé s suy giam van
téc gi6é phia trudc tuabin”, ky hiéu 1a &, (k<1).

Heé s6 suy giam van tde gid k can dugc cac co quan khoa hoc dau tu xac dinh béng
thuc nghiém.

Truong gid c6 van tc v thi van tde gio trude khi tac dung vao canh tuabin la: kv.

Khi ty 1€ di¢n tich canh trén dién tich quét nho hon 1/7 ta co thé chon & ~ 1

2-1-2. Tong hop van toc ciia gi6 tic dung Ién canh khi tuabin quay

Ta di biét rang thuyén budm chay theo chiéu gio, thi tong hop vén tdc cua gio tac
dung vao canh budm bang van toc cia gi6 trir di van tdc cua thuyén.

Canh tuabin nghiéng véi huéng gié mot goc 0°<a<90 va quay vudng goc véi
phuong cta gi6. Ta can phai x4c dinh tong hop van toc cua gi6 tic dung 1én canh.

Chon mot mot phan tir canh thir i hinh chit nhat (abcd) nam ngang canh, méng,
ngan va phang (Picture3), tai thoi diém thi i:

- Mat phén tir canh nghiéng v6i huéng gié goc a;,
- Tam phan tir canh cach tim quay mot doan 7;;
- Téc d6 quay cua tuabin law;

- Van téc truong gi6 1a vi;

- H¢ s6 suy giam van toc gio 1a k..



a Mot phan doan canh. b So do chuyén dong diémt tac dung.
(Picture3),
Ta coi dong gi6 tac dung vao phan tir canh thir i, 1a tp hop céc tia gi6 ¢ van tdc
cac phan tir gio 1a k..

Xét mot tia gio, bét dau tac dung vao diém M nam & canh trudc cua phén tr canh,
tuabin quay déu, diém tic dung cta tia gi6 nay trén mat phan tir canh, s& di chuyén
trén bé mit canh, theo dudng MN’nam ngang canh va thoat khoi phan tir canh tai diém
N’, ndm & canh sau cla phﬁn tr canh, hét mot khoang thoi gian 1a z.

Cung trong khoang thoi gian 7 nay, diém M chuyén dong tdi vi tri M’ theo quy
dao 1a cung MM’. Coi cung MM’ 14 thing va chuyén dong cia M dén M’ 1a déu, véi

van toc dai cia diem M la r; @,

MM

o,

Tacd: t=

Vé6i r; di dai va MM’ du ngin. Ta coi M'MN’ 1a tam giac vudng tai M; goc
M’N’M bing a;;
Taco: MN'=MM'cote,;
* Cung trong khoang thoi gian ¢ ndy, theo phuong cua tia gié (Wind), diém tac
dung cta tia gié 1én mit phan tir canh chuyén dong thang déu tir diém M dén N’ voi
van tdc goila vg; .

MN' MM 'cota,
t MM

F;@;

Taco: v, =

=rw,cota;

* Tong hop van toc vs; cia tia gio (Wind) tic dung 1én mat phan tir canh tuabin 1a

van toc cua tia gio trur di van toc v¢; cia diém tac dung:



Ve =KV, =V =k, —1,@) coter .

Tat ca céc tia gio déu tac dung 1én phan tir canh nhu tia gié (Wind). Ta c6 tong
hop van tbc cua gi6 tac dung 1én mat phﬁn tir canh tuabin la:

Vg =k, =K@ cotr, (voi: 0°<a;<90°). (2-3)

Néu vsi = 0 cac phan tir gio khong tac dung 1én mit canh, n6 khong thu duoc ning
lugng gio.

Néu vs; < 0 cac phﬁn tr gid bi mat canh hat di nhanh hon, canh bi mat nang lugng.

Néu vs; >0 , cac phan tir gi6 s& va dap vao mit phan tir canh, tao nén ving
ap suat cao phia trudc, tao xody phia sau va tao thanh lyc tac dung 1én canh
tuabin. D6 1a diéu kién dé mét phan tir canh tuabin thu dwoc ndang heong gié va
dwoc phat biéu thanh dinh ludt Téng hop vin téc gié tic dung lén mét phin tiv
canh tuabin:

Mt phan tiv cdnh tuabin chi thu dwoc ning lwong gié, khi tong hop vin téc gié
tic dung lén né, bang vin téc gié trwdc né triv di tich ciia bdn kinh quay véi toc dp
quay va cotang goc nghiéng ciia nd, lon hon 0

Pugc biéu dién bang bat phuong trinh: kv, —r.@ cote, >0; (véi: 0°<a;<90°).

Trong d6: k; la dg suy giam vin toc gio phia trude phan tir canh thik i; v; 1 van toc truong
gid tai thoi diém thit i; ri la khodng cdch tir tam quay dén phan tir canh thir i; @, la van toc
quay cia tuabin tai thoi diém thit i; o; la géc nghiéng ciia phan tir canh thit i.

2-3. Luec tac dung ciia gié 1én mt phin tir canh tuabin:

Hién nay lyc tac dung ciia gi6 1én canh tuabin bi hiéu 1am 14 gidng véi lyc nang
Zhukovski tdc dung 1én canh may bay, c6 cong thirc tinh luc nay, nhung khong co
cong thirc tinh cong sudt cho tuabin gid theo lyc nay,

Cénh tuabin quay vuong goc voi hudng gio, khi tuabin quay hay ding yén, ta
hinh dung luén ludn c6 cting mot dong gié co tiét dién nhu nhau thdi vao canh tuabin,
canh tuabin can trd chuyén dong cua dong gi6 nay, do do lyc tac dung cta gi6 1én canh
tuabin 1a Iuc can chinh dién.

Ta chia canh tuabin thanh n phan t&r, c6 chiéu rong bang chiéu rong canh, co
chiéu dai theo chiéu dai cdnh va du ngan dé c6 thé coi la phang. M&i mot phan tir canh
ta coi giébng nhu 1a mot tim moéng MM’N’N trong (Picture 02).

Xét phan tir canh thir i co:

- dién tich Sci,

- goc nghiéng véi huéng gio 12 o; (0° < o < 90°),



- tam phan tir canh cach tim quay mot doan 7,
- tuabin quay véi van tdc goc tai thoi diém i law,
- van tdc truong gid tai thoi diém tha i 1a v,
- hé s6 suy giam vén tdc gi6 phia true phan tir canh thir i 13 &;,
Nhu ta d3 biét van tdc tong hop cua gié tac dung 1én phan tir canh thi 7 1a:
Vs, =k, —ro cota, (2-3);

Ta chi xét cac truong hop vsi>0.

Theo nhu (2-2) phén tir canh thur 7 chiu sy tac dung cua lyc can chinh dién F ula:

. C :
F.= 2" PSc.(kyv, —rw, cote,)’sin’ a,

Luc F i phan tich thanh hai lyc thanh phan:

Thanh phan song song v6i phuong cua gio va truc tuabin (Picture 01) ¢6 tac dung

ddy d6 tuabin  F 24 c6 d0 16m 1a:

. C )
F,,=F,sina, = 2x S, (kv, —ro,. cota,)’ sin’ a, (2-4)
Thanh phan tiép tuyén véi quy dao quay (Picture 01) c6 tic dung lam canh
tuabin quay 1a Flai ¢o do 16n 1a:

F

lai

1

C .
=F_ cosa, = 2’“ PSc (k.vl. — 1., cot al.)2 cos @, sin’ @, ; (2-5)

2-4. Momen luc

Nhu trong muc 2-3. ta da chia canh tuabin thanh » phan doan, mdi phan doan thu
i ¢6 tim cach truc tuabin mot khoang 13 7;, thanh phan tiép tuyén véi quy dao quay cua
lyc can chinh dién tac dung Ién phﬁn tor canh thu i 1a Fj4;, nhu da tinh tai (2-5); luc nay
s€ tao ra mot mo men luc M;, c6 do 16n béng tich do 16n cua luc Fjq v6i canh tay don
ri. Taco: M, =F, 1, = %pSCiri(k[vi —rw, cota,)’ cosa,sin’ a,;

Tong hop md men luc Mc cua gid tac dung 1én mot canh tuabin gio la:

C n
x 2 s 2
pz St (kyv, —row cota,)” cosa;sin” ¢,
i=1

M, =
)

Tong hop m6 men lyc M cua gio6 tac dung 1€n tuabin gio c6 s6 canh a la:

C

M = 2x pay. Sur(ky,—ro, cota,)’ cosa,sin’ a,, (2-6)
i=1




2-5. Cong thirc tinh cdng suét cho tuabin gié canh quat .
Tir (2-6) tuabin c¢6 tdc d6 quay tai thoi diém thir i la@, ta cd cong suét cua
tuabin gi6 tai thoi diém thor i bang tich cua tong hop momen lyc va toc do quay ta

dugc cong thirc tinh cong sut cua tuabin gié canh quat 1a:

X

P =

n
2 s 2
paa)iz Sqr(kyv, —ro, cota;)” cos a,;sin” a, (2-7)
i=1

(V6i diéu kién: (kv, —r.acotr) >0 va (0°< a; < 90°).
Trong d6: P; (W) la céng sudt ciia tuabin tai thoi diém thi i;
Cx la hé 56 can tién dau;
ri(m) la khoang cdch tir tim quay dén phan doan canh thir i;
p la ty trong khong khi;
wi (rad/s) la toc do quay ciia tuabin tai thoi diém thir i;
a la s6 canh tuabin gio;
Sci(m2) la dién tich phdn doan canh thir i;
Vi (m/s) la vén téc gio tai thoi diém thir i;
ai(0°) la géc nghiéng cua phdn doan canh thir i.
Vi (m/s) la vén téc gioé tai thoi diém thir i;
ri(m) la khodng cdch tir tdm quay dén phan doan canh thir i;
ki la dg suy giam van toc gio trwde phan tir canh thit i;
“Cong thirc tinh cong suit cho tuabin gié canh quat” co tit ca cac yéu td vat
Iy anh huéng dén cong suat tuabin. N6 cho phép tinh toan chinh xac cong suét ciia
tuabin gi6 canh quat.
2-6. Ung dung tim sy lién hé giira cong suit véi goc nghiéng.
Ttr “Céng thic tinh cong suit cho tuabin gid canh quat” ta c6 cong thirc tinh cong

suét ctia mot phan doan canh la:
1 2 s 2
P = ECxpa)l.SCirl.(kivi —r.w;cot ;)" cos o, sin” a;

Ta v& dugc dd thi biéu dién mbi lién hé giira cong suat P va goc nghiéng o; cia
phan doan canh c6 dién tich Sc;=12m2 va cac thong sé tai (Picture 3; 4; 5)
- rila khodng cdach tir phan doan canh dén tam quay:.
- v la vdn téc gié tai thoi diém thir i;

- ; la téc do quay cua tuabin tai thoi diém thir i
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Picture 5

Khio sat cac phan tir canh cuia cac loai tuabin gi6 bang do thi ta thay:
- Mdi vi tri canh chi c6 mot gbc nghiéng t6i wu cho cong suit 16n nhit. Cong suit

giam rat nhanh khi goc nghiéng roi khoi vi tri tdi wu.
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- Ché tao céu hinh canh phai moéng va phing dé c6 Cx 16n nhét cho cong suit 16n
nhat.

- Tai moi toc do gi6, tinh trung binh mdi m2 canh tuabin chi c thé thu duoc cong
sut t0i da bang 18% mat do cong suat ciia dong giod tac dung 1én nod.

Két luan nay dé tinh nhanh cong suat toi da mot tuabin gi6 c6 thé dat duoc tai
mot toc do gio bat ky, bang cach 1ay dién tich canh nhan véi kha ning thu cong sudt
cua Im2 canh theo bang sau.

v (m/s) Mat d6 cong suat (W/m2) Kha ning thu cong suét t6i da ciia Im2 canh (W)

6 132 23
7 212 37
8 316 56
9 450 80
10 612 110
11 815 146
12 1058 190
13 1345 269
14 1680 336
15 2067 413
16 2508 501
17 3009 601
18 3572 714
19 4201 840
20 4900 980
21 5672 1134
22 6521 1304

Vi DU: Tuabin gié c¢6 3 canh dai 1a 65m, coi canh rong 5m, tong dién tich canh
900m2. Néu c6 goc nghiéng va cau hinh hop 1y, nd s& c6 cong suét t6i da tai tc do gio
12m/s la:

900m2 * 190W/m2 = 171000W.

Trén toan thé gidi, cho dén hién nay (2025) cac loai tuabin gié c6 canh dai 65 m,
(dién tich quét khoang 13270 m?), déu duoc cong bd co cong suit 4 MW tai toc do gid
12m/s, cao hon cong suat tinh so bo khoang trén 23 lan.

Trong thuc té do tuabin gi6 16n hién nay khéng c6 cdu hinh va goc nghiéng tbi
wu, nén cong sudt cong bd cua nod thudng 16n hon khoang 25-30 1an cong suét thuc,
diéu nay dé dang kiém nghiém tir thyc t&. Pdy la sai lam vé khoa hoc & cong nghé
rit I6n ciia nhan logi.

Khi tinh toan cong suat cho mdt tuabin gié theo “CONG THUC TINH CONG
SUAT TURBINE GIO”, gia st tuabin c6 canh phang, goc nghiéng hop 1y, tinh cong

suét theo dién tich céanh, ta s& théy:

11



- Cong suit cao nhét ciia mot tuabin gi6 thuong dat khoang 25% cong suét cong
bd tai toc do gid khoang 21m/s.

- Cong sut ciia mot tuabin gi6 thuong dat dudi 5% cong sudt cong bd tai tbe do
g6 12m/s.

Po tryc tiép cong suat ciia tuabin gié nay, ta ciing co két qua twong tu.

Nhu vay néu sir dung cong suat cong bd dé tinh san luong dién phat 1én ludi dién
qudc gia va dé tinh chi s6 giam phat thai CO2 thi s& bj cao hon thyc té trén 4 lan, gay
tac hai rit nghiém trong cho kinh té va méi truong.

Khi nghién ctru bién d6i: “CONG THU'C TiNH CONG SUAT CHO TUABIN
GIO” duoc phd cap thi tat ca cac tuabin gié ¢ 16n can phai thay ddi bo canh. Cac nha
ché tao va l?ip dat trang trai di¢n gi6 phai chiu thiét hai vo cung 16n. Tac gid mong réng
cac qubc gia khong truy ctru trach nhiém cac nha ché tao tuabin gio, dé co kinh phi
thay canh tuabin gi6. Quy vi c6 thé lién hé voi tac gia dé co cong nghé ché tao canh
tuabin gié c¢6 cong suat tot nhat, ting hiéu qua dau tu khoang 4 1an. S& mang lai loi
nhuan hang trim ty USD mdi nam cho nghanh dién gi6 & 1am giam hang ty tan phat
thai CO2 mbi ndm cho toan thé gidi.

Do do, can thay ddi toan dién tuabin gio tu nén tang khoa hoc dén viéc tao ra céac
sang ché moi. Nham dua tuabin gid sang mot ky nguyén mdi, san xuat dién giod ré
nht, phuc vu cho viéc phat trién kinh té va chéng bién ddi khi hau.

Kinh moi cac nha khoa hoc chan chinh doc, gop v & lan toa, dé dua “Cong thirc
tinh céng suét cho tuabin gié canh quat” dén véi nghanh ning luong gié. Pua n6 dén
v6i cac nha hoach dinh chinh sach vé nang luong gid dé 1am cho kinh té phat trién va
mdi truong dugce bao ve.

Kinh moi cac nha san xuat & kinh doanh tuabin gi6 doc dé san xuat dién gi6 minh
bach, cho thu nhap cao & c6 l¢i cho nhan loai.

Tac gia rat tran trong cam on.

Lai Ba At
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