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TOM TAT

Nghién ciru va tinh toan tinh ning bay ctia may bay la rat quan
trong dac biét cho cac may bay nho khi gap cac ludng gid
quan. Chat luong bay khong nhitng phu thudc vao dic tinh khi
dong cua ban thdn may bay ma con phu thudc vao cac yéu tb
khac nhu tac dong didu khién, sy nhiu dong ctia méi trudng
bén ngoai nhu nhiét do, ap suét, nhiéu dong khong khi v.v.
Gi6 ngang ciing la mot dang nhiu lam léch dong khong khi,
bién d6i dong chay bao ddi xtmg quanh may bay thanh dong
phi doi xtng, nén vi¢c tinh toan xdc dinh cac dac tinh khi
dong (PTKD) ciing mat tinh ddi xtng, tirc 1 can thiét phai
tinh toan cu thé cho toan bd cac bd phan ciia may bay mac du
may bay thong thuong c6 hinh dang 1a ddi ximg.

Muc ti€u cua bai bdo nay la tinh toan céc dac tinh khi dong
(PTKD) ctia may bay luyén tap L39 dang duwgc Khong quan
Viét nam sir dung trong huan luyén bay khi may bay nay chiu
anh hudng gié ngang va tinh toan gidi han an toan trong qua
trinh cit ha canh.

ABSTRACT

Research and calculation of aircraft performance is very
important especially for small aircraft when encountering gusts
of vicious winds. The quality of flight depends not only on the
aerodynamic characteristics of the aircraft itself but also on
other factors such as control effects, turbulence of the external
environment such as temperature, pressure, air turbulence, etc.
Traversal wind is also a form of noise that deflects the air flow,
converting the symmetrical flow around the aircraft into an
asymmetric flow, so the calculation of the determination of
aerodynamic characteristics also loses symmetry, i.e., It is
necessary to make specific calculations for all parts of the
aircraft even though conventional aircraft are shaped as
symmetrical.

The objective of this paper is to calculate the aerodynamic
characteristics of the L39 training aircraft being used by the
Vietnam Air Force in flight training when the aircraft is
exposed to traversal winds and to calculate the safety limit
during takeoff and landing.
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1. PAT VAN BPE

Aero L-39 Albatros l1a mot chiéc may bay
huan luyén da tinh ning duoc phét trién tai Tiép
Khéc 1a chiéc may bay huan luyén dugc trang bj
dong co tudc bin phan lyc canh quat. C6 hon
2.800 chiéc L-39 van hoat dong trén khip thé
giéi. Chiéc Albatros rat linh hoat, c6 thé dam
duong cac phi vu tan cdng hang nhe ciing nhu vai
trd huin luyén phi cong. Hién nay L-39 dang
duoc sir dung 1am cong tac hudn luyén phi coéng
trong quan déi ¢ nudc ta. Trong qua trinh hoat
dong, do nhiéu yéu tb tic dong nén dd co nhimng
vu tai nan dang tiéc xay ra, dién hinh 13 hai vu:

- Mot chiée L-39 da dam Xuéng dét tai Trién
I&m Hang khéng Tico Warbird ngay 16 thang 3
nam 2007, tai Space  Coast Regional
Airport ¢ Titusville, Florida, 1am phi cong thiét
mang.

- Mot chiéc L-39 huin luyén khac cua Viét
Nam da roi Xuéng b bién thudc dia phan xa
Phuéc Dinh, huyén Ninh Phudc tinh  Ninh
Thuén ngay 05 thang 06 ndm 2007. Hai phi cong
cO mat trén may bay tur nan.

C6 nhiéu nguyén nhan phirc tap truc tiép va
gian tiép gay ra cac vy tai nan may bay. Theo mot
nghién ciu nim 2014 vé tai nan hang khong
thuong mai ctia nha san xuit may bay Boeing bao
phii hau hét cac nha san xuat va qudc gia, Trong
sO 72 vu tai nan hang khong gy tir vong xay ra
tir nim 2004 dén nam 2013 ¢6 10% clia tat ca cac
vu tai nan hang khong gy tir vong trong thap ky
qua xay ra trong khi may bay dang ¢ trén mat dét,
7-10% xay ra khi dang bay & do cao, 22% s6 vu
tai nan xay ra khi ma bay ¢ trong giai doan cat
canh, 58% sd vu tai nan & giai doan ha canh.
Nguyén nhan chi yéu 1a do gié ngang. Viéc tinh
toan On dinh bay khi c6 gi6 ngang 1a rat quan
trong cho qua trinh khai thac may bay & cac ché
do bay khac nhau. O Viét Nam chua quan tam
nhiéu dén anh huong cia gi6 ngang dén hoat
dong bay va chua xem gi6 ngang nhu la mdt

trong nhitng nguyén nhan chinh gay ra uy hiép an
toan bay va tai nan bay. Vi thé "Nghién ctru anh
huong cia gio ngang téi DPTKD cua may bay
trong qué trinh ha canh" 1a can thiét, c6 ¥ nghia
thiét thyc khong nhiing d6i véi viéc dam bao an
toan bay trong qua trinh ha cdnh ma con c6 y
nghia quan trong trong viéc nghién ciru, thiét ké
ché tao, khai thac sir dung may bay, trong viéc
lap chuong trinh diéu khién may bay mot cach
chinh xac, hi¢u qua. Muc dich cua vi¢c nghién
cltru vAn dé dit ra 1a xem xét mirc do anh hudng
clia gi6 ngang dén cac DPTKPD ciia may bay trong
qua trinh ha canh & ving téc d6 nho.

2. NOI DUNG NGHIEN CcUU VA LUA
CHON MO HINH TINH TOAN

Bai bado xay dung md hinh tinh toan va xac
dinh mot s6 DPTKD ciia may bay c6 tinh dén anh
huong cua gié canh. Piém can chl y ¢ day 1a khi
xac dinh PTKD ciia may bay can quan tdm dén
anh huong dong thoi cia goc truot canh va goc
tan. Nhu vay mé hinh tinh toan 1a khong ddi xang
mac du mé hinh vat 1y 1a d6i xtng.

Pé khao sét anh huong cua gié ngang téi mot
s6 DPTKD cho may bay trong qua trinh cat canh,
bai bao s& lya chon mod hinh may bay c6 cau hinh
cat, ha canh & viing van téc nho. Do sb lugng cac
DTKD (Robert, 2000), (Thomas, 2003) cta may
bay kh& Ion va viéc khao sat kha phuc tap nén
trong khudn kho bai béo chi khao sat anh hudng
cua gi6 ngang dén mot sé6 PTKD chi yéu cua
may bay nhu hé s luyc nang Cy, luc can Cx, la
nhitng dic tinh quan trong quyét dinh dén qué
trinh cat, ha canh (Jan, 2001), (L& Quang, 2016).
Ngoai ra (Thomas, 2003), (Jan, 2001), (Lé
Quang, 2016) ta ciing 6 thé tinh dwoc hé s md
men chuic ngdc M, m6é men nghiéng L va m6 men
chuyén huong N va 1 s6 hé s6 dao ham 6n dinh
va diéu khién (Stability and control derivaties)
nhung trong bai béo nay ta s& khong dé cap téi.

Bai bao xay dung phwong phap dé kiém
chiung mé hinh tinh toan DPTKD cua may bay
bang cach tinh toan ¢ ché d6 khdng cé gié ngang.


https://vi.wikipedia.org/w/index.php?title=Space_Coast_Regional_Airport&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Space_Coast_Regional_Airport&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Titusville,_Florida&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/w/index.php?title=X%C3%A3_Ph%C6%B0%E1%BB%9Bc_Dinh&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=X%C3%A3_Ph%C6%B0%E1%BB%9Bc_Dinh&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Ninh_Ph%C6%B0%E1%BB%9Bc
https://vi.wikipedia.org/wiki/Ninh_Thu%E1%BA%ADn
https://vi.wikipedia.org/wiki/Ninh_Thu%E1%BA%ADn
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Két qua duoc so sanh véi sé lieu ky thuat cua
may bay do nha san xuat dua ra.

Bai bao tinh toan khi dong may bay & vung
van tc nho khi c¢6 gié ngang. Pua ra gid tri goc
truot canh B* t6i han ma néu vuot qua qua trinh
cat/ha canh s& tiém an nguy hiém.

- Nghién ctru dé xuit cac phuong phap nhim
giam anh huong cua gié ngang dén DTKD cua
may bay. Xay dung mién van téc cat/ha canh an
toan khi cé anh huong cua gio ngang.

- Bai bao s dung phan mém Solidwork dé
dung mé hinh may bay va giai thuat CFD théng
qua phan mém Ansys-Fluent (L& Quang, 2016).
3.TINH TOAN PAC TiNH KHi PONG MAY
BAY KHI KHONG CO GIO NGANG.

Phuwong trinh chu dao: ¢ ddy la phwong trinh
lién tuc va phwong trinh Navier-Stokes viét dudi
dang vecto:

du_ F —lgradp +VAU +Egrad(di\aﬁ)
dt p 3 (1)

Vi p Khéi luong riéng
u Van toc dong chay

F(X, Y, Z) Luc don vi ( cac thanh
phan luc theo cic phuong X, y, z )

p Ap suit

vHE s6 nhét dong hoc
Chung ta dung mo hinh k-epsilon cé dang: (trong
d6 k 13 ning luong rdi dong hoc)

5 (0 + 3= (plew)) = o[ (u +£)] + P+ P, = pe -

i

Yu+S. (2
Va phuong trinh tinhp
9 9 _ 0 Ut 9e €
7 00+ o pewd) = (w4 S50) [ + e it
2
C3ePp) — CZep% + S, 3)

M hinh nhét réi c6 dang sau:

e = pCuka (4)
Hesd cogiawi: C, =144 C, =192 C, =0.09
o, =10 o, =13

Hinh 1 biéu dién chia lui mién tinh toan, hinh
2,3,4 1a truong van téc va ap suét tinh dudc bing
Ansys Fluent.

W TN A ‘v‘b‘,ﬂ«b“%
A%y
DAY |

Hinh 1. Chia luéi mién tinh toan may bay L39
trong Ansys

>>>>>

=

Hinh 2. Trudng van téc chay bao md hinh may
bay L-39gdc tan a=10 do, goc truot canh p=0 do

ANsys

Hinh 3. Trudng 4p suat chay bao mé hinh may
bay L-39 goc tin 0=10 dd, goc truot canh p=0 do
mat trén canh
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Hinh 4. Trudng &p suat chay bao mé hinh may
bay L-39 goc tin a=10 d¢, goc truot canh f=0 do
mat dudi canh

—
000

May bay huan luyén L-39 hoat dong ¢ dai
van téc dudi &m (Mmax<0,8) va thuc hién cac
ché do cat, ha canh binh thuong & ving van téc
nhé trong khoang M=0,125-0,202 (khoang 155-
252 km/h). Nhu vay dong chay bao may bay khi
cat, ha canh ¢ thé coi la c6 van téc nhé va chiu
tac dong cua do nhat dong v cia khéng khi. Dudi
day diéu kién ban dau cua bai toan khi dong: van
téc 180 (km/h), &p suat: pH =101325 [Pa], nhiét
d6 25°C- van téc am thanh: a=346 [m/s], mat do
khong khi: p=1.184 [kg/m3], dung md hinh chay
réi: k-g, do nhst dong hoc cua khéng khi
v=1,553.10-5 [m2/s],diéu kién hoi tu (sai sb tinh
toan): As <10-4. V&i cac diéu kién bay nay ta co
tai lieu ky thuat (TLKT) cua nha san xuét cung
cap (Nguyén Pinh Son, 2014) & so sanh danh
gi& mtrc d6 chinh xac ciua phuong phap.

Két qua xac dinh hé sé luc nang Cy bang
phuong phap Ansys va theo TLKT cta may bay
L-39 ddi véi truong hop bay thang duoc trinh bay
trong bang 1. Sai sb gitra két qua tinh toan va sé
lieu tir TLKT 14 2-5% cho gi4 tri hé sb luc nang
Cy va 3-8% cho gia tri hé s6 luc can Cx. Nhu vay
két qua tinh toan bang Ansys Fluent c6 d6 chinh
x&c c6 thé chap nhan duoc

Bang 1. Hé sb luc nang Cy va hé sb lec can Cx
ciia may bay L-39 xac dinh bang phuong phap
Ansys va TLKT véi ché a6 bay khdng c6 gi6

ngang

Goc | Hésd Heé s Heé s Hé sb

tano | Cytheo | Cytheo | Cxtheo | Cxtheo

(@) | TLKT | Ansys | TLKT | ANSYS
0 -0.0564 | -0.0265 | 0.0175 | 0.0147
5 0.3282 | 0.3748 | 0.0336 | 0.0191
10 0.7077 | 0.7495 | 0.0562 | 0.0465
15 1.0769 1.1040 0.1116 0.1215
18 1.2564 1.2660 0.1556 0.1623
20 1.3128 1.3270 0.19 0.2016
22 1.2821 1.1980 0.2462 0.2361

Tur bang 1 két qua ta xay dung dwoc do thi dic
tinh hé s6 lec nang Cy va luc can Cx theo goc tin
o

D6 thi Cy(a)

1.5
S 1
oo
[
<0
[
o 0.5
E.
o)
(%]
<L 0
0 10 20 30
—@—TLKT —@—ANSYS
-0.5 Goc tan a

Hinh 5. B4 thi hé s6 luc nang Cy=f(a) x4c dinh
bang phuong phap Ansys va theo TLKT ciia may
bay L-39
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D6 thi Cx(a)
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Hinh 6. Do thi hé s6 luc can Cx=f(a) xac dinh
bang phuong phap ansys va theo tai liéu ky thuat

4. TINH TOAN PAC TiNH KHi PONG MAY
BAY CAT/ HA CANH KHI CO GIO NGANG

Khao sat anh huéng cua gié ngang dén mot
s6 DPTKD cua may bay L-39 véi van tc cat canh
V=180 [km/h]; goc tan a=10 do; goc truot canh p
(g6c tao bai gio ngang so vai truc may bay thong
thuong co do 1on trong khoang 0 d6-35 do). O
day ta dung mo hinh tinh toan da dwoc kiém
nghiém ¢ phan trén dé khao séat chat luong khi
dong khi ¢ sy thay ddi goc truot canh p do anh
hudng cua gié ngang gay ra .

Yelocity ANSYS
Streamline 3 R18.1

F 1.0856+002
8.1370+001
’ 5.425e+001

|

‘i 2.712e+001
0.000€+000

[m s~-1)

'+

Hinh 7.Truong van tc chay bao mé hinh may
bay L-39 g6c tin 0=10 d¢, goc truot canh p=15
do

ANSYS
Ris

Hinh 8. Truong ap suat chay bao md hinh may
bay L-39gdc tan a=10 do, goc truot canh p=10 do
trén canh

Tur két qua khao sat ta c6 thé xac dinh duoc
su thay doi hé s6 khi dong theo goc truot canh (so
v6i hé s6 khi dong khi chua cé trugt canh). Nhu
vay gi6 canh lam thay d6i cic DPTKD cia may
bay, dic biét 1a dbi voi hé sb luc nang Cy.

Bang 2. Sy thay d6i mot s6 hé sb khi dong theo
truot canh khi cit canh

af'T | BL'T | AGL%] | AC[%]
10 O 0 0
10 | S 129 | 030
10 10 3.65 -1.22
10 15 11.40 -2.74
10 20 21.29 -6.68
10 25 28.39 -14.09
10 30 3354 | -21.22

10 35 47.31 -39.09

Tir bang 2 cho thay hé s lyc nang Cy giam
nhanh khi tang goc trugt canh. Thi du & goc truot
canh B=10° h¢ sb luc nang Cy giam di khoang
1,3 %, nhung & goc truot canh p=20° hé sb luc
nang Cy giam tgi 7,9 %.

Bang 2 ciing cho thiy khi ting goc truot canh
s€ lam tang manh luc can X cta may bay (¢ cac
goc truot canh p=100 va p=200 gia tri hé sb Cx
tang lén twong tng la 2,5 % va 22,4 %). Luc can
tang lam giam van tc ha canh V cua may bay L-
39. Khi van téc ha canh V giam sé& tiép tuc 1am
giam nhanh lyc nang Y. Piéu nay tiém an nguy
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hiém khi dang ha cénh, cé thé dan dén nhiing hau
qua khong ludng trudc va cé thé anh huong dén
an toan bay. Pay la mdt trong nhitng nguyén
nhén cua cac tai nan bay khi ha canh. Trén hinh 9
va 10 1a d6 thi cua hé sé luc can Cx va luc nang
Cy phu thudc vao goc truot canh .

Cx=f(PB)

0.08
0.06 ._4_*/
3 0.04
0.02
0
0 10 20 30 40
B

Hinh 9. 6 thi hé s6 luc can Cx theo goc truot

canh B
Cy=f(B)
0.8
. ’—0—0—0\‘\‘\\
304
0.2
0
0 10 20 30 40
B

Hinh 10. P4 thi hé s6 luc nang Cy theo goc truot
canh f3

Tir @6 thi trén hinh 9 va 10 cho thay khi truot
canh cang lon thi cang lam ting hé s6 lec can Cx
va lam giam manh hé sé luc nang Cy. Piéu nay
hoan toan phu hop vai ban chét vat ly caa dong
chay bao. Dong chay c6 goc truot canh lam thay
d6i huéng chay téi cua dong khi, thanh phan van
téc tham gia tao lyc nang giam di két hop véi
tach dong sém dan dén hé sb lec nang giam.

5. Nghién ctru anh hwéng cita gié ngang phu
thudc vao vén tdc ha canh.

Van téc may bay cang nhoé thi anh huéng cua
gi6 ngang cang manh. Bé lam 15 hon diéu nay, tir
cac s lieu bang 3 vé hé sé luc nang va luc can
khi cat canh c6 gi6 ngang ¢ diéu kién: van toc ct
canh 180 km/h va cit canh ¢ truong hop van téc
216 km/h thyuc hién dao ham hé sé luc nang theo
goc truot canh va xdy dung cac do thi
Cyﬂ = f () ¢ cacvan td¢ ha canh tuong ung.

Bang 3. Két qua tinh cac hé s6 khi dong L-39 khi
ha canh cé gi6 ngang

. . V=180km/h V=216km/h

ol1] Pl Cx Cy Cx Cy
10 0 0.0465 | 0.7495 | 0.0275 | 0.5763
10 5 0.0471 | 0.7476 | 0.0280 | 0.5767
10 10 | 0.0482 | 0.7403 | 0.0308 | 0.5807
10 15 | 0.0518 | 0.7289 | 0.0355 | 0.5804
10 20 | 0.0564 | 0.6994 | 0.4113 | 0.5608
10 25 | 0.0597 | 0.6439 | 0.0463 | 0.5113
10 30 | 0.0621 | 0.5904 | 0.0498 | 0.4775
10 35 | 0.0685 | 0.4565 | 0.0595 | 0.3743

Do thi Cy=f(B)

0.8
0.6
S 04

0.2
0
0 10 20 30 40

Beta

—8—\V/=180km/h —@=—V=216km/h

Hinh 11. Anh huéng cua gié canh dén hé sé luc
nang Cy & c4c van toc ha canh 180 va 218 km/h
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Cwo thi dao kam Sy theo goo truot canh o cac toc do
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Hinh 12. B thi dao ham hé s luc nang theo goc
truot canh C/ = f () & céc van toc ha canh 180

va 218 km/h

Céc db thi ciia dao ham hé sb luc nang ©7
theo goc trugt canh B trén hinh 12 la nhiing
duong cong thé hién tinh phi tuyén anh hudng
cta gié canh dén hé sé luc nang Cy. O van téc ha
canh V=216 km/h tinh phi tuyén duoc xuat hién &
goc truot canh B=15 do6 trong khi & van téc ha
canh V=180 km/h thi tinh phi tuyén trén di boc 16
& Qia tri goc truot canhp=5d6. Hinh 12 cling cho
thay khi van téc V ha canh cang nho, goc truot
canh cang 16n thi anh huéng cua gié canh dén dic
tinh lyc ndng Cy cua may bay cang Ién va khi
van toc ha canh cang nho thi anh huéng cua gio
canh cang boc 16 sém. Piéu nay ciing co thé ap
dung cho giai doan cét canh. Két qua nghién ciu
may bay L-39 khi ha canh c6 trugt canh cho thay
& mdi van téc ha canh déu cé thé chi ra mét gia
tri géc truot canh B*, theo do - khi goc trugt canh
B<p* — anh huong truot canh téi hé sé Cy la
nho, - khi B>p*— anh huong trugt canh lam giam
hé s6 Cy boc 16 manh dan va co dic diém phi
tuyén rd rét. May bay L-39 thuc hién ha canh
trong dai s6 M=(0.125+0.202), twong (ing Vi van
té¢c ha canh V nam trong khoang (155+252) km/h.
Theo tai liéu hudng dan sir dung ddi véi may bay
L-39 thi gi6 ngang tré nén nguy hiém khi no dat
cuong d6 van tbc W>10 m/s. Gié canh lam giam
hé sb luc nang Cy. Khi ha canh véi cau hinh cang
tha, canh ta tha 44°, van téc ha canh V=180 km/h

(50 m/s), goc tan a=10° thi goc trugt canh p* &
giéi han nguy hiém s& 1a: p*= atan(10/50) =
11.31°. Str dung céac cong thirc hdi qui ta nhan
dugc & goc tin o=10° va goc truot canh
B*=11.31° gi4 tri hé sé luc nang Cy la 1.3983.
Khi van tdc ha canh V=180 km/h véi goc trugt
canh B*=11.31d6 thi ty 1& sut giam hé s6 lec nang
la ACy* =1,8 % so voi khi chua co6 trugt canh.
Pay 1a gia tri sut giam hé sé luc nang téi han
(nguy hiém). Trong bang 4. trinh bay céc goc
truot canh tdi han xéac dinh theo van tdc ha canh
va su sut giam hé sb luc nang nguy hiém.

Bang 4. GAc truot canh téi han phu thudc vao
van tdc cat canh va gié ngang

Van téc cét Goc trugt canh | Cuong do giod
canh(m/s) tGi han (do) ngang (m/s)
155 6.01 4.74

180 11.31 10
212 15.13 15.92
252 18.18 22.99

Két qua khao sét theo bang 4 cho thiy voi cac
van toc ha canh khac nhau thi goc truot canh nguy
hiém B* c6 gi tri khac nhau. Tir cac két qua nay ta
xac dinh duoc ving ha canh tiém 4an su nguy hiém
(HBCFG) va vung ha canh an toan (ABCDE) trong
khoang van téc cho phép ddi véi may bay huin
luyén L-39 khi c6 gi6 canh, hinh 13.

Do thi mien toc do ha canh an toan khi co truot canh
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Hinh 13. VVing ha canh an toan va nguy hiém cho
may bay L39
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6. KET LUAN

Bai bdo nghién cttu anh huong cua gioé ngang
dén cac PTKD clia may bay nhu hé sé luc nang,
lyc can, v.v. Két qua cho thiy véi mot van téc
bay nhat dinh thi ton tai mot goc truot canh toi
han B* ma khi p > B* thi anh huong cua gi6
ngang dén kha ning tao luc nang la khong thé bo
qua. Khi van téc bay V giam thi gia tri p* ciing
giam theo - c6 nghia la anh huong cua trugt canh
dén hé s luc nang boc 16 cang sém, ¢ nhirng goc
trwot canh nho. Pidu ndy dan dén maot van dé 1a
Vi mot goc truot canh nhat dinh trong pham vi
an toan sé& tré nén nguy hiém néu dot ngot giam
van téc bay (diéu nay trong TLKT va so tay
huéng dan s dung cho phi cong L-39 chua dé
cap dén ma chi gisi han van téc gié canh 16n nhat
ma thoi). Bai bio da xay dung duoc mot sb
DTKPD cta may bay L-39 ¢ ché do cit canh, ha
canh co trugt canh bang phuong phap s6. Chi ra
mién van téc ha canh cé thé gay mat an toan bay
va xay dung duoc mién van téc ha canh an toan
cho may bay L-39 khi ha canh c6 gi6 canh. Bay
la nhitng két qua chua dugc d& cap trong cac
TLKT. Mot diém khéc biét ¢ day 1a cac dic tinh,

cac do thi hoan toan duogc xac dinh dua trén két
qua tinh toan bang phuong phap sb, khac véi cac
dd thi trong TLKT Ia nhitng duong hoi qui dua
trén mot s6 két qua bay thuc té.
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