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TOM TAT

Bai bao mo ta qua trinh nghién ciru thiét ké ché tao 5f7g khi déng toc do thap voi muc dich
dao tao. Ong khi dong cho phép thuc hién cdc khao sat thuc nghiém héa dong liru chat di qua cdc

mo6 hinh thu nho nhir 6 16, may bay, tau siéu toc, cdac vt thé, cong trinh xday dung... Tror
cuiu nay, mot so thong so chinh cia ong khi dong da dweoc khao sat, kiém tra mét cach
dinh lwong, su dung thiet bi tao khdi va cam bién van toc. Két qua thu dirge dat véu car

sai so khoang 6%.

12 nghién
dinh tinh va
1 thiét ke voi

Tir khéa: Ong khi dong; Trie quan héa; Hé sé liec can; Hinh déang khi dong hoc.

ABSTRACT

The paper describes process of researching, designing and manufacturing low-
tunnel for training purposes. The wind tunnel allows to carry
Jluid flow through models such as cars, airplanes, speedboats
study, some main parameters of wind tunnel have been investigated and te
quantitatively using smoke generators and velocity sensors respectively.

speed wind
out experimental investigations of
', objects, constructions ... In this
sted qualitatively and
The obtained results meet

the design requirements within relative error of 6%.
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1. GIOI THIEU

Hinh anh hoa dong chay la mét qua trinh
vat ly 1am cho dong chat long c¢6 thé nhin thiy
duoc. Phan Ién luu chét (khong khi, nude...) la
trong sudt, do do, rat kho quan sat dong thai cua
dong chdy bang mat thuong ma can co phuong
phap dac biét dé quan sat chung [1]. Dong luu
chat co thé duge truc quan hoa bang ba phuong
phép: trure quan hoa dong chay bé mat, phuong
phap danh diu hat va céc phuong phap quang
hoc. Hinh anh héa dong chay bé mat cho thdy
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dong chay du{)‘i dang tiép can ¢ bé mat. Dau
mau boi 1én bé mat mé hinh 13 mot vi (ju. Dau
tuong tac v6i dong chay qua vat thé va hinh
thanh hinh dnh dong thai dong chay trén bé mat
yét thé. Phuong phép tao khéi bé sung céc phé.n
tu khoi vao dong chdy dé theo dai chuyén dong
cua lu'q chat [1]. Hoac ¢ thé chiéuy sang 1-11c">t
mat ph‘z"mg cac phéan tir hat bo sung trong :
chay bang dnh sang (vi du lazer) N
ude lugng van tdc chuyén dong

dong
dé quan sat va
cua dong chay.

Viéce quan sat chuyén dong cua luu chét
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str dung hat 1a khoi trong 6ng khi dong da dwoc
thuc hién tir nhiéu nam dé quan sat dong chay
_qua mé hinh thiét ké, sir dung nhiéu & cic co
quan nghién ctru vé khi dong hoc trong thiét ké
xe, hang khon0 441 g s P 0. Ong khi dong co
hai loai 12 éng khi dong kin va 6ng khi dong
hé. O nghién ctru nay, nhém tac gia thiét ké ché
tao Ong khi dong kin dang ho ¢6 budng thr kin.
Trong do, khong khi déu tién duoc hut qua mot
16p t6 ong dé nan dong, tiép theo 1a mot ong
1101 tu dé ting toc do dong khi nhim dat duoc
téc d6 mong mudn trong budng thu cudi cuno
khong khi thoat ra bén ngoai qua dng giam tde
hinh ¢6n loe nhu trong Hinh 1.

Fainng

Honeycomb

SMreen

Test sevtio
sl \h.u‘_ 5 Diffuser
€
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chamber]  Contraction
e xS >

Hinh 2. Truc quan héa dong chay khéng khi
khi di qua vat mau bén trong ham gio [2]
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Khi dong hoc nghién ciru chuyén dong
cua khong khi, dac biét 1a nghién cru sy tuong
tac ctia khong khi voi vat thé chuyén dong. Hiéu
chuyén dong ctia khong khi xung quanh vat thé
cho phép tinh toan cac luc va mo men tac dung
1én chung. Cac thudc tinh cua dong chay bao
gom vén tde, ap suat, khoi luong riéng va nhiét
d6 phu thudc vao ca khong gian va thoi gian.
2. THIET KE

Muc tiéu ctia nghién ctru 1a thiét ké 6ng
khi déng téc do 17 m/s, dang ho budng thir kin
phuc vu dao tao sinh vién dai hoc thuc hién cac
khao sat thyc nghiém, tryc quan hoa dong luu
chat khi di qua ciac mé hinh thu nho. Ong khi
dong sau d6 duoc kiém chimg bing hé thong
tao khoi hinh tru v6i nhidu 16 phun khoi ngay
truge budng thir cia dng khi dong theo nguyén
Iy ap suat am. Yéu cau d6i voi dac tinh cua khoi
la khéng an mon, khéng doc hai, cé mui dé chiu

va day dic nhét co thé.

Ong khi dong bao gdbm nam thanh phan
chinh 12 16p t6 ong nan dong, dng hoi tu dé ting
tc, budng thir dé thir nghiém, dng loe phan ky
dé giam toc va phan truyén dong tao ra ning
lwong cho dng (quat gid) [3-5].

Lua chon quat gio:
Véi muc tiéu thiét ké ché tao dng khi

dong budng thir kin ¢6 toe do khong khi t6i da
17 m/s phuc vu dao tao sinh vién, ta lya chon

quat gio co cac thong so:

ISSN 2615 - 9910



NGHIEN CU*U - TRAO PO

Bang 1. Thong s6 quat hit:

Puong  Chiéu | Chiéu  Luu |
kinh rong vo daivo | lugng \
canh (m) |‘ (m) - max |
(m) | (m¥/s) |
031 04 04 025

Thiét ké phén thir nghiém:

Phuong trinh lién tuc duoc ap dung dé
tinh toan dong chay trong 6ng khi dong tc do
thép:

Q=Av (1)

Vi Q — Luu lugng dong khi (m?/s);

A — Dién tich mit cét ngang phan thu
nghiém (m?);

v — Van tbc dong khi trong phén tha
nghiém (m/s).

Vé&i van tbe mong mudn v = 17 m/s, ta
tinh duoc dién tich mat cat ngang cua buong
thu:

0,25
Am:g ——==0,0147 (M?) (2)
v B

Vi budng thir miat cét hinh vudng,

kich thudc budng thur 1a:

H, =4, =0,0147 =0,12 (M) (3)

Chiéu dai cua budng thu duge tinh
sao cho dong chay phat trién 6n dinh trong
budng thir. Vi ty 1& chiéu dai/duong kinh
thuy lyc dam bao nam trong khoang 3 dén 5
lan [6], ta co:
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L=(3=5)xDu=(3=3).

=(3+3).0,12=0.36 =06 (m)
Nhu vy, ta chon L = 0,45 (m).
Thiét ké budng giam toc:

Theo Barlow, ng loe giam toc co goc
khoang 10-14 d6 dé tranh hién tugng tach dong
[5]. O day, ta chon goc 14 do dé giam chiéu
dai budng. Chiéu dai buong dugc tinh toan theo
hinh hoc:

2 3
T D fuse -
.d-u-'"ﬂ
—ﬂ""-ﬂ-— L'J
\\Ej X
0 ad i
[=X
— *luf
s -

Hinh 3. So do tinh buéng giam téc
Chiéu dai budng giam tdc:

x (D,-H,) (031-0,12)/2
L= )_@31=01912 07 (m)(5)
tan  tan7° tan 7°

_ V6i: D la canh mjt cat hinh vuong
budng giam toc phia l6n hon liy bing voi
duong kinh quat.

Thiét ké budng ting toc:

Ty 18 co tir 6 dén 9 lan vé dién tich mat
cat thuong duge su dung cho 6ng khi dong loai
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nho [3]. Nguyén ly cua budng tang tc 1a ldy
mot khéi luong 16n khong khi va thu lai dién
tich nho dé dat mét do dong cao hon [4].

O day, chon ty s6 co 12 6, ta co:

A, =6.4,=6.(0,12.0,12)=0,08 (m*) (6
H, =4, =40,08=0,3 (m) ()

Chiéu dai cta hinh nén co bang mot
ntra canh co dau vao:

L =0,5.H,=0,50,3=0,15 (m) (8)

Thiét ké budng nin dong hinh to ong:

Muc dich ctia budng ling 14 nin thing
dong khong khi tir méi truong xung quanh di
vao trong éng khi dong [4]. Cach xu ly 1a ché
tao céc éng din song song xép xit nhau nhu
hinh thu mot t6 ong va duoc dat theo chiéu doc
ctia dng khi dong. Do do, n6 cho phép khong
khi chi di vao theo mgt hudng, hinh thanh dong

dong nhét.

Theo Prandtl thong sé phuc vu thiét ké
(5 ong la ty so ch]eu dai L, trén duong kinh
thuy luc D, cua ong to ong [5] Ty so nay nam
trong khoang 6-8 va can thiét lap 150 ong dan
trén moi canh vuong cua budng lang dé tong $b
6 & 161 vao sé 1a khoang hon 22000 [3]. Can ctr
vao yéu cau do va chiéu dai buéng léng, ta tinh
toan chiéu dai dong chay L, va dudng kinh thuy
luc D, nhu sau:

300
=—=2 (mm) 9
h 150 ( ( )
L, =bl=12 {mm) (10)

Tuy nhién, loai dng co kich thuge nhu
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thé nay kha dit do khi ché tao, ta chon mua 6ng
cd san trén thi truong voi duong kinh 5 mm,
chiéu dai khi do s& 1a 30 mm.

May tao khoi:

Thanh phan nay dé tao ra khoi tring day
dac dua vao dng khi dong tai phan thir nghiém.
Dic tinh cua khoi nhu trong lugng riéng... sé
anh huong 16n dén thi nghiém.

3. KET QUA CHE TAO VA THU NGHIEM
MO HINH

3.1. Ché tao
Vit liéu:

Co6 thé gia cong ché tao dng khi dong
nay bang nhiéu loai vét liéu khéc nhau nhu thép
can mong, nhua, mica... Nghién ciu ndy ché
tao no b%mg vat liéu mica nham muc dich tiét
kiém chi phi, dé gia cong, thuan tién quan sat
céu tric dong chay.

Hinh 4. Cac hinh anh trong qua trinh ché tao

5}7g khi dong
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3.2. Thir nghiém mé hinh

Dé kiém tra d6 kin va dong chay trong ong
khi c‘IoncF bing phuong phap tao khoi va cim bién
van toc, cac bude van hanh duoc xac lap nhu sau:

- Chuan bi khoi bing may tao khéi;

- Pam bao do kin ciia ham gio;

- Véan hanh quat v6i cac toc do khac
nhau khi khong m6 hinh va ¢ mé hinh trong
budng thir. Quat diéu khién téc dé hay luu
lwong bang bién tan; , ‘

- M@ van khoi dé nha khoi vao phan thu
nghiém thong qua ong do;

- Chup anh luong khong khi ¢6 khoi
trong phan thir nghiém bang camera toc d cao:

- Do vén téc trong budng thur.

Cic két qua:

Hinh 5. Hinh anh va cau hinh van toc dong
chay khong khi trong phan thu nglnem o luu
lugng 0,003168 m'/s, vdn téc 0,22 m/s
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Tée do (mis)

.

Hinh 6. Hinh anh va cdu hinh vén téc dong
chay khong khi trong phan thir nghiém o luu
lwong 0,003456 m’/s, van téc 0,24 m/s

Hinh anh quan sat bing camera trén
Hinh 5, 6 cho thay duong dong trong buong
thir kha dong nhat. Cac db thi cho thiy vén toc
khong khi trong budng thir c6 dang parabol bet
v&i sai s6 khoang 6%. Nhu vay, co the xem nhu
dong chay la dong nhat (cac théng sb van toc,

ap suat va mat do khong khi phén bo tuwong doi
déu trén mot mit cat).

4. KET LUAN

Tu cac két qua trén, ta thiy san pham
ong khi dong thiét ké ché tao dat céc tiéu chi:

-Tao ra moi truong dong chay khong
khi dong nhat;
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-C6 thé dé dang quan sit dong chay
trong phan thir nghiém bang camera;

-D& dang do dac thong sé dong hoc va
dua cac vat miu vao phan thir nghiém;

-C6 d6 kin khit nhit dinh dat yéu ciu
cta budng thir kin.

Tir ddy, ng khi dong nay co thé su
dung dé quan sat cdu hinh dong chay khong khi
khi di qua vat mau, khdo sat cic mé hinh thu
nho phuc vu dao tao sinh vién dai hoc.

Nhoém tac gia xin dugc cdm on chén
thanh va sdu sic Truong Pai hoc Thuy loi da
phé duyét dé tai clp co so va da tao moi didu
kién cho ching t6i hoan thanh de€ tai nay. <
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