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TOM TAT

Mé phong CFD duwoc siv dung dé nghién ciru anh hwong cia vin téc géc quay ngioc
(backspin) dén ham luc can tiép tuyén (C ) va ham lyc can phdp tuyén (C ). Trén co so do, phuong
phdp Monte Carlo dwoc sit dung dé xdc dinh dnh hiong cia van téc backspin dén tan mat ciia vit
thé hinh cdu khi phéng. Déi tuwong nghién ciru la mét qua béng nhwa da dwoc thwe nghiém khi déng,
vdn toc chuyén déng nho. Két qua cho thdy: khi van toc backspin tang, gid tri cdc hé s6 liec cdn tang
gan tuyén tinh; tng véi mét gia tri van toc backspin, khi van toc chuyén dong ciia vt tang, lwc can
tiép tuyén giam, liec can phdp tuyén ting, cdc hé sé luc can tiém cdn dén gid tri khéng doi trong ddi
van toc nho.

Tir khéa: Luyc can tiép tuyén; Luc can phdp tuyén; CFD.
ABSTRACT

CFD simulation is used to research the effect of backspin angular velocity on tangential
drag function (C,) and normal drag function (C)). On that basis, Monte Carlo method is used
to determine the effect of backspin velocity on on the dispersion of drop points when launching
a spherical object. The research object is a plastic ball which has been experimentally measured
aerodynamically, it has a small moving velocity. The results show that: when the backspin velocity
increases, the values of the drag coefficients increase almost linearly; corresponding to a value
of backspin velocity, when the object's moving velocity increases, the tangential drag decreases,
the normal drag increases, and the drag coefficients approach a constant value in a small velocity
range.
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1. PAT VAN PE

Chuyén dong ciia cac vat thé hinh cau
dugc tng dung rat nhiéu trong doi sdng, dic
biét 1a cac mén thé thao. Trong linh vyc quan
su, mot s6 mo hinh béan tu nhién hé théng
BKHL Ph4o phong khong su dung dan hinh
cau dé mod phong quy dao chuyén dong cua dan
khi ban. C6 nhleu yeu to gay nén tan mat cua
vat thé hinh ciu, trong s6 d6 c6 anh huong cua
chuyén dong tu quay, con goi la chuyen dong
spin. Chuyen dong ty quay cia vat thé hinh cau
lam xuat hién hiéu tng Magnus, tir d6 sinh ra
luc nang tac dung 1én vat [1], [2], 1am thay d6i
quy dao chuyén dong va cac dic trung tan mat
khi ban. Mot sb bai bao dd nghién ctru cac dic
trung khi dong cua vat thé hinh cau quay [1],

[2]... Tuy nhién, cac cong bd niy chua nghién
ctru chuyén dong cta vat thé hinh cau theo khia
canh tan mat. Bai bdo tdp trung nghién ctu
anh huong ctia mot thanh phan chuyén dong ty
quay d6 1a chuyén dong quay nguoc, con goi 1a
backspin dén dic trung tan mat ctia vat thé hinh
cau khi phong véi van téc nhé hon 30 m/s [1].

2. MO HINH PHUONG PHAP SO
2.1. Piéu kién bién

Pé mo phong dong khi chay qua vat thé
hinh cau c6 chuyén dong backspin. Bai bao lya

chon m6 hinh dong chay va thiét 1ap diéu kién
bién nhu trong Bang 1 [2].

Bdng 1. Piéu kién bién va mé hinh dong chdy
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2.2. Xac minh mo6 hinh CFD

Dé thuan tién kiém tra tinh chinh xéc ctia mo hinh phuong phap sd, bai bao tinh toan cac dic
trung khi dong C_ va C, cua vat thé hinh cau va mot qua bong nhya da dugc thuc nghiém khi dong,

thé hién trong Bang 2 [1]

Bdng 2. Mot s6 thong sé cia vit thé hinh cau diing trong mé phéng CFD

. I L. \ , £ Van tbe
Hinh dang Vat liéu Khoi lugong buong kinh So toc backspin
Céu rong HollowPlastic 92¢g 228 mm 9+ 11 (m/s) 367 rpm
ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
AN TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025

cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Két qua tinh toan va két qua thuc
nghiém dugc thé hién dong thoi trén cing hé
truc toa do, nhu trong Hinh 1. Két qua tinh toan
kha twong dong vai két qua thuc nghiém va mo
ta dung quy luat thay ddi cua cac dic trung khi
dong theo vén tdc dong khi.
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Hinh 1. Sy phu thu¢c cua cac hé s6 khi dong vao
van toc chuyén dong tiwong doi

2.3. Anh huéng cia van toc backspin dén
cac dic trung khi dong

Str dung mé hinh phuong phép sé da
néu dé tinh toan cac dic trung khi dong cho qua
bong trong Bang 2. Sy anh hudng cua van tdc
backspin dén cac dic trung khi dong dugc thé
hién trong cac Hinh 2-a va Hinh 2-b.

Vé6i mot van téc khong doi cua dong
khi, V = 10m/s, sy phu thudc cac cac dac trung
khi dong vao van tdc backspin dugc thé hién
trong Hinh 3.
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Hinh 2. Sy anh huong cua van toc backspin dén
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Hinh 3. Su phu thugc cua cac hé $6 khi dong vao
van toc backspin khi V = 10m/s

3. ANH HUONG CUA VAN TOC
BACKSPIN DEN TAN MAT

Str dung phuong phap mo phong ngiu
nhién Monte Carlo dé xac dinh trung tdm tan
mat trung binh va cac dac trung tdn mat cua
diém roi ctua qua bong [3], [4]. Bo thong sb
chuyén dong ban dau cua bong la: v, =11
(m/s); QO =30°%r, =05%;r, =05%r, =
0.5°. K&t qua 1a sy phu thudc cac dac trung tan
me}t diém roi L., L, vaovan tde backspin, dugc
the hién trong Hinh 4.
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Hinh 4. Su phu thuéc cua cdac ddc trung tan mat
vao van toc backspin

4. KET LUAN

Bai bdo st dung mo hinh CFD nghién
cuu cac dac trung khi dong va phuong phap
Monte Carlo tinh toan cac dic trung tan mat
cho vat thé hinh cau khi phong. Mot sb két qua

thu duoc: &
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Ung v6i mot van tdc backspin, khi van
téc chuyén dong cia bong tang (nhung khong
16n hon 30m/s), hé so lyc can tiép tuyen giam
dan, hé sb luc can phap tuyén ting dan, ca hai
hé s6 lyc can déu tiém can gia tri khong doi.

Neéu van toc chuyén dong cua bong
khong do6i, sy phu thudc cua cac hé so lyc can
vao van toc backspin la gan nhu tuyén tinh.

Khi van téc backspin ting, cac dic
trung tan mat tang.

Két qua cua bai bao gop thém co S0 ly
thuyet dé nghién ctru anh hudng ciia mot s0 yéu
td thuat phong khac dén tan mat mot sb loai dan
sir dung trong quan sy. Két qua bai bao 1a mot
phan ndi dung cta dé tai ma s6 24.TXM.07 do
Hoc vién K¥ thuat Quan sy quan ly.«
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