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TOM TAT

Quat huéng truc dé cép trong nghién ctru nay duge ting dung trong cac hé théng lam maét 6 t6. Pay
la mét thi triong cong ngh/ep tuvong dbi séi déng hién nay. Do do, can cé nhiéu nghién ctu va ap dung
céc gidi phép dé cai tién sén pham. Trudc day, quat nay thuong duoc sdn xudt bang phuong phap ép
phun, gia céng co hoc hodc ép nhiét. Tuy nhién, hién nay thj truong vat liéu tuong dbi phét trién, gia thanh
twong déi ré do vay viéc xem xét, céi tién phuong phép ché tao céc chi tiét, bd phéan la can thiét. Cong
nghé duc ly tam duoc phét trién vao nhiimg nam dau cua thé ky 20. Pay la phuong phap dic hoan toan
khéc so véi cac phuong phép truyén théng. Péac diém cda phuwong phap nay 1a tao ra sdn phdm duc réng
do tac dong cua luc ly tam. Nghién ciru dé trinh bay phuwong phap xay dung bién dang canh quat hu’o’ng
truc trén phan mém tinh toan MFT va phdn mém thiét ké 3D (NX). Dwa trén mét sé nghién ctiu, stra doi
céu tric canh quat nhitng phién ban canh quat cé chiéu day 4 mm, 10 mm va khuén duc duoc thiét ké.
Céc canh quat duoc thir nghiém khi dong hoc trén bang ghé thir nghiém tiéu chuén 1SO 5801 gém: quat
ché tao bang nhém c¢é chiéu day cénh 4 mm, 10 mm (quat tham chiéu) va quat duoc ché tao béi phuong
phap duc ly tam. Két qua nghién ctru cho thay xu hwong duong cong thu dugce cda canh quat duc ly tam
gan nhw twong tw canh quat tham chiéu. Tai diém thiét ké canh quat huéng truc, hiéu suét Ién nhét tuong
g véi tée d6 quay n = 2000 r/min lan luot 1a: 45,2% (canh quat duc ly tdm), 42,3% (canh quat 10 mm),
va 46,9 % (canh quat 4 mm). Két qué cho thdy kha néng thich (rng ctia qua trinh duc ly tdm ché tao canh
quat huéng truc. Tuy nhién, dé néng cao hiéu qué st dung loai cénh quat nay cén cé nhiéu nghién ctu
chuyén séu dé danh gia cac yéu té anh hudng dén hiéu suat ciing nhw nhiing hiéu qua khac ma phuong
phép ché tao nay mang lai.

Tw khoéa: quat lam mat, quat hudng truc, 6 t6, duc ly tam.

@ Hoi Khoa hoc va Cong nghé Md Viét Nam

1. DAT VAN BE

Hién nay, thi trwéng 6 t6 dang rat phat trién voi
nhiéu héng khac nhau, cling véi d6 la xu hudng
dich chuyén vé ngudn nang lvgng dan dong. Do
do, ngay cang nhiéu cac nghién cru trng dung lién
quan dén linh vwc 6 t6 lién quan dén van dé vé
nang suét, hiéu qua s dung, gia thanh va ap dung
cac phuong phap san xuat méi. Trong d6, canh
quat hwéng truc st dung trong hé thdng lam mat
hién nay dang dwgc mé rong nghién ctru. Trwéc
day canh quat hwéng truc st dung trong hé théng
nay chd yéu dwoc ché tao theo phuong phap ép
phun, gia coéng co hoc hoac ép nhiét. Tuy nhién,
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hién nay thi treong nhya twong dbi phat trién, co
nhiéu nha cung cap diéu nay mang lai lgi thé gia
thanh ré, phd bién va dé dang tiép can. T dé viéc
nghién ctru, cai tién phwong phap ché tao cac chi
tiét, bd phan dang dwoc chu trong. Mot gidi phap
m&i thay thé phwong phap ché tao quat huéng truc
trwdc day la phwong phap duac ly tdm. Phwong
phap nay da c6 khoang thoi gian it dwoc quan tam
do kha n&ng cung cép vat liéu duc bj han ché. Tuy
nhién, hién nay cdng nghé duc ly tdm dang la linh
vic phat trién nhanh nhét trong nganh nhya voi
tbc d6 tang trwdng hang nam 10-20% [1], [2]. Bai
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b&o trinh bay két qua nghién cru duc ly tdm canh
quat lam mat 6 té.

2. DU’ LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Vé phwong phap duc ly tam

Phwong phap duc ly tdm la phwong phap gia
céng nhwa dé san xuat cac bd phan réng cé kich
thwée va hinh dang don gidn hoac phirc tap [3],
[4]. Thong thwdng, quat hwéng truc st dung trong
hé théng lam mat 6 t6 cho phép dung cac canh
quat méng, chidu day canh khodng 4 mm. Nhung
dé co thé ché tao quat bang phuwong phap duc ly
tam, d6 day cla canh quat phai twong dbi 16n,
chiéu day canh khoang 10 mm.

Vi cach tiép can nay, y twdng thiét ké ché tao
canh quat huéng truc bang phwong phap duc ly
tam dwoc hinh thanh. DAu tién 1a thiét ké hinh dang
hinh hoc canh quat hwéng truc, canh quat nay
twong dwong v&i canh quat dang s dung trong hé
thdng lam mat & t6 hién nay. Trong nghién cru nay
st dung phan mém thiét k& 3D MFT, day 1a phan
mém duoc thiét ké tai phong thi nghiém LIFSE,
Phap. Trén co s& profile ctia canh quat thu dwoc
tr phan mém MFT, da tién hanh mot sb stra ddi
trén bién dang canh quat trén phan mém Ansys va
Excel dé dat dwoc hinh dang déng hoc tét nhat clia
quat. T dé canh quat hoan thién duwgc xay dwng
trén phan mém thiét k& 3D NX12. Hai mau quat
duworc thiét ké cé chiéu day canh 1an lwot 1a 4 mm
va 10 mm. Nhw da phan tich & trén, chiéu day nhd
nhét dé thiét ké khuodn duwoc st dung la 10 mm.

Trong bai bao nay, ba canh quat dwoc ché tao
dé& nghién ctvu va chung chi khac nhau & quy trinh
san xuat. Hai quat nhém c6 chiéu day canh 4 mm
va 10 mm dwoc thiét ké trén phan mém MFT va c6
mot sb stra dbi dwoc dé cap dudi day. Pay duoc
coi 1a cac quat tham chiéu va mot quat dwoc ché
tao bdi phwong phap duc ly tam. Canh quat ché
tao c6 cac thong sb ky thuat: Ap = 270 Pa, luu
lwong Qy = 0,8 m¥s, n = 2500 r/min. Théng sb

dong lwc hoc clia bg canh quat dwoc do trén bé
thtr nghiém tiéu chuan 1SO 5801.
5

Hinh 1. Canh quat hwéng truc trong hé théng
lam mat trén 6 t6
1-khéng khi, 2-canh quat huwdng truc,
3-bom nuwéc, 4-quat gian nong, 5-gian néng

2.2. Thiét ké canh quat va khuén duc
2.2.1. Thiét ké canh quat hwéng truc

Truwdc khi thiét ké khuén, can phai xac dinh
hinh dang, kich thwéc cta quat ché tao. Thiét ké
quat dwa trén phan mém MFT (Mixed-Flow
Turbomachinery 3D), dwoc phat trién tai phong thi
nghiém LIFSE. Phan mém duoc thiét ké dua trén
luan an cta Robert Rey [5] va sau dé la nghién ctru
chuyén sau cta Farid Bakir [6], trén co s& do
phwong phap thiét ké may tubc bin huéng truc da
dwoc thwc hién va tich hgp vao MFT. Phuong
phap nay 1a két qua cia mét loat cac nghién ctru
thdng ké va do lwdng trén cac bién dang NACA [7],
[8]. Canh quat trong nghién clru nay dwoc thiét ké
theo NACA 65(xx)yy: xx - dd cong twong déi va do
day twong dbi yy (Bang 1). Ty & gitra ban kinh truc
trung tdm va ban kinh dau canh quat Rmin /Rmax =
0,365, d6 day canh quat la 10 mm.

Bang 1. Dic tinh cua canh quat dworc thiét ké trén phan mém MFT

Lép Ban kinh (mm) | Chiéu dai canh (mm) | Géc tan (d6) | Bién dang canh NACA 65
Chan canh 65,4 66,6 53 NA CA 65 (07)15
Gilra canh 122,2 74.0 66 NA CA65 (10)13.5
Dinh canh 179,0 81.3 70 NA CA 65 (11)12

Théng sb k¥ thuat quat dwoc thiét ké trén phan mém véi thdng sé ky thuat Ap = 270 Pa, lwu lwong Qu

= 0,8 m3/s, n = 2500 r/min, Hinh 2.
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Hinh 3. Hinh dang 3D canh quat

Mot ddc diém lwu y trong thiét ké bién dang
canh quat trén phdn mém MFT 1& géc tan canh
quat theo phwong hing kinh (Hinh 3). Tuy nhién,
trong nghién ctru ve tudc bin hwdng truc va dac
biét 1a d6i v&i quat dung trong hé thdng 1am mat 6
t&, ngoai viéc cai thién hiéu suat khi déng hoc thi
viéc cai thién hiéu suit am thanh (gidm do on) 1a
yéu t6 duwoc xem xét. Vi vay, viéc sira ddi cu tric
banh xe duoc thiét ké bang phan mém MFT la can
thiét dé dap ung yéu ciu nay. Dé cai thién hiéu
suat am thanh cla quat, Hurault [9] va Kergourlay

(a)

Hinh 4. Thay déi dé cong cta Iw&i canh, a - canh hwéng kinh, b - canh cong sau

m $0 2-2025

[10] d& nghién clru hwéng cong clia goc tan canh
quat v&i 3 ciu hinh dwoc dé xuét (canh cong
trwdc, canh cong sau, va canh huéng kinh). Két
qua nghién ctru cho thay véi cAu hinh canh cong
sau do on dugc cai thién dang ké&. Tuy nhién, hiéu
suét ctia cAu hinh nay co6 sy gidm nhe so véi cau
hinh lv&i hwong tdm. Do do, sau khi thu dwoc bién
dang cla canh quat trén phén mém MFT, cAu hinh
canh quat sé dwoc thiét ké lai theo cAu hinh mong
muén (Hinh 4).

(b)
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Dé dat dwoc hinh dang nay, phai x ly dwéng
cong twong trng voi goc 6 (8-goc ha canh). DO
cong co6 duwoc bang cach di chuyen dwong cong 6
cho tirng phan. DAu tién, chuyén déi nhirtng dwéerng
cong nay thanh cac duong Splines 11 diém. Sau
do, di chuyén tat ca cac duwong cong dé thu duoc
mét canh cong tuong déi. Pé cai thién do cong
nay, lay gia tri ctia cac diém twong trng vo&i canh
cudi va biéu dién chung trong biéu dd Excel. Sau
do, vé duwdng xu hwédng tai tap hop cac diém nay,
thu dwgc phwong trinh cla dwong cong xu hwdng
nay va tir dé tinh toan gia tri dinh vi clia cac diém
khac nhau cla canh sau dé thu dwoc do cong déu
dan clia cac canh quat (Hinh 5).

Sau khi cé dwoc hinh dang chinh xac cla canh
quat, tién hanh thay ddi cac dwong cong twong
(rng v&i do day (thay dbi Bladegen trong phan mém

Ansys) dé thiét ké cac canh quat si dung cho muc
dich nghién ctru. Canh quat dwoc ché tao cho hai
mo& hinh:

e MO HINH 1: quat ché tao c6 dd day canh 4
mm, dwoc gia cdbng tr nhdom.

e MO HINH 2: quat ché tao c6 d6 day canh
10 mm, dwoc gia cong tir nhom.

Muc dich ché tao nay cé thé dwoc giai thich
dwa trén co s& cla qua trinh ché tao quat bang
phwong phap duc quay. V&i md hinh 1 thi canh
quat c6 dé day canh twong ty nhw véi nhirng canh
quat dang dung trén hé théng 1am mat 6 td hién
nay. V&i mé hinh 2, néu chiéu day nhé hon 10 mm
c6 thé khdong dam bao dwoc chiéu day cla san
phdm sau khi dwoc ché tao, dan d&n khong dam
bao dd clrng virng cling nhw do6 bén.

Diém Goc ha canh () 4 N

Mép sau canh . .
worprin mém 0 S0 o4
MFT -

1 47,653 46,864 \-\

2 42,628 43,218

3 39,143 39,662 \

4 36,407 36,196 -

5 32,518 32,82 \

6 29,407 29,534

7 26,533 26,338 y = 0.045x2 - 3.7819x + 50.609 S

8 23,548 23,232 R? = 0.9982

9 20,69 20,216

10 17,401 17,29 L

11 13,913 14,454

Hinh 5. Thay déi do cong ctia canh quat (canh cong sau)

Trén co s& do quat dwoc thiét ké dwa trén phan mém NX va duoc gia cdng ché tao, Hinh 6, Hinh 7.

Hinh 6. Quat dworc thiét ké trén phan mém NX, a - canh quat day 4mm, b - canh quat day 10 mm
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Hinh 7. Quat tham chiéu ché tao bang nhém c6 chiéu day canh 4mm va 10 mm

2.2.2. Thiét ké khuén duc

Khudn dic dwoc thiét ké dwa trén bién dang
canh hoan chinh thu dwgc sau khi da cé nhirng
thay dbi theo bién dang canh cong sau. Khuén dic
duoc thiét ké dwa trén mé hinh canh quat cé chiéu
day 10 mm, day ciing la chiéu day téi thiéu duwoc
str dung thiét ké khuon duc. Néu chiéu day qua nhd
sé anh huéng dén kha nang lwu thong (di chuyén)
cua dong vat liéu Idng trong khudn duc. Khudn duc
duoc thiét ké trén phan mém NX, co ban khuodn
gdm cb cac phan chinh: 1-ntra khuén duwéi, 2-nira
khuén trén, 3-nap day khuén duc. Vat liéu chi yéu
duwoc db vao & gitra khuodn. Bé gidm sw tap trung
qua nhiéu vat liéu & gitra thi trong qua trinh thiét ké
khuon cé bd tri thém cac ranh trén vi tri cac canh
quat (b6t cé thé dwoc db & cac vi tri nay).

Hinh 8. Khuon duc canh quat hwéng truc

2.2.3. Ché tao cdanh quat bang phwong phdp
dac ly tdm

Quy trinh san xuéat quat dwoc thuc hién trong
phong thi nghiém PIMM (Procédés et Ingénierie en
Mécanique et Matériaux). Day la may duc ly tam
LAB 40 loai Suttle cia STP. May dwoc trang bi
man hinh may tinh cho phép cai d&t cac théng sb
van hanh cla qua trinh duc (Hinh 9). Cac théng sb

m $0 2-2025

diéu chinh trong qué trinh ddc canh quat bao gom:
nhiét do, thdi gian trong 10, tbc d6 quay cla hai
truc, thdi gian lam mat khuén, vat liéu ché
tao,...Qué trinh duc ly tdm bao gdm bén giai doan:
giai doan d6 bot vao khuén, giai doan khuén quay
trong 16 gia nhiét, giai doan lam mat va giai doan
thao san pham khai khuén duc. Bot str dung dé ché
tao canh quat la Polyethylen (PE). Loai b6t nay cé
khéi lwong néng chay theo thdi gian 3,3 g/10 min,
khéi lwong riéng 938 kg/m3 va kich thuwéc hat
khoang 125+250 um.

Hinh 9. May duc ly tam

2.2.4. Thir nghiém trén bing thir va két qua
nghién ctru
2.2.4.1. Gi¢i thiéu bé thir nghiém

Pac tinh cha quat dwgc thyc hién trén bang
thr, thiét ké theo tiéu chuan 1SO 5801 [11]. Bang
thr c6 kich thwdc 1,3 m x 1,3 m x 1,8 m nhw thé
hién trong Hinh 10. Buwédng dac tinh clia quat dwgc
xac dinh bang cach thay ddi dwong kinh clra hut
vao hép (Hinh 11). Trong nghién cu nay c6 11
dwdng kinh tai clra hut dwoc sir dung (Bang 2).
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Hinh 10. Lap dat quat trén bé thir nghiém
Bang 2. Bwéng kinh cira hat

Hinh 11. Mat sau cua bé thir nghiém

d (mm)

169 [190 [220 [238 |267

| 300

| 336 1375 [420 [475 | 543

Cac gia tri duoc thu thap duwa trén phan mém Labview va duog tinh x( Iy tinh todn trén phan mém
Excel. Cac biéu thirc dwoc str dung dé tinh toan tuan theo tiéu chuan ISO 5801.

Lwu lwong :
2 (Z*Ap) 06 m* D? <2*Ap) L
=ax*xA=x* = * *
Q=a Drr ’ 4 1,21 1)
o a-hésoluuluvong Cong suat co hoc bao gom ba yéu to:
o A-tietdién mat cat ngang ctra hat, m? o (UxI)- cong suat dién
o Ap -ap suattinh, Pa o (r *I?) - ton that b&i hiéu (ng Joule

Prr - khéi lwong riéng cha khong khi, kg/m?
Cong suét ddng hoc Py, (kW):
Pan :,Ap * Qv (2)
Céng suat co khi P, (kW):
Pa=(UsD) = *12) = Uy rly—7+13) (3)
o U, - dién ap khi rotor khong tai & tbc do
quay thtr nghiém, V
o Iy~ dong dién khi rotor khong tai & tbc d6
quay thir nghiém, A
o r- dién tr& trong rotor, Q

o
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Hinh 12. Canh quat dwoc ché tao béi phwong phap dic ly tim (canh quat réng & giira)

o (Ug * Iy — 1 = I2) - t6n thét rotor chay khong tai
Hiéu suat dong hoc 7(%):
= S @
Py (UxD—(@x12)— Uy *ly—1*12)

Trén Hinh 12 1a canh quat dwoc ché tao bdi
phwong phap duc ly tm. Théng sb ché tao canh
quat trong Bang 3. Két qua cho thay kha nang thich
(rng cda vat liéu trong khudn twong déi tbt.
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Bang 3 - Thong sé ché tao canh quat

Vat lieu | Khéilwong | Nhiét do gia nhiét | Thei gian lam mat | Téc doé quay truc chinh,
(PE) (9) °C (min) truc phuy (r/min)
Polyethylen 500 250 20 75

3. KET QUA VA THAO LUAN

3.1. Két qua thtr nghiém

3.1.1. Banh gia cdc gia tri thu dwoc cua canh
quat trén bang ghé thir nghiém

Cac gia tri m6é men, ap suat tinh trong hép,
nhiét do - ap suat mdi trweng tién hanh thi nghiém
dwoc thu thap béi cac cam bién va hién thi két qua
trén may tinh théng qua phadn mém LabView
(Hinh 13).

Hinh 13. Thu thap va hién thi tin hiéu do

Déi v&i mdi diém do, mau dwoc ghi lai trong
thoi gian 180 giay, tan sé lay mau la 1000Hz, sb
lwong mau thu dwoc véi méi diém do 1a 18000
diém. Trén Hinh 14 va Hinh 15, thé hién gia tri ap
suét tinh trong hop va gia tri mémen cla truc quay
dong co & tbc dd quay n = 2000 r/min. Cac gi tri
nay duoc thu thap bdi cac cdm bién nhw cdm bién
ap suat FCO318 va cam bién mémen HBM T20WN
(dai do 5 N.m, dé chinh xac #0,2%). Gia tri thu
dwoc tlr cdm bién ap suat va cam bién mémen
dwoc hién thi dwéi dang hiéu dién thé (V) va cuong

dé dong dién (A), cac tin hiéu nay sé thdng qua
Card Ni két ndi v&i may tinh théng qua phan mém
Labview dé chuyén t& tin hidu dién sang tin hiéu
s6.

Két qua nhan duoc cho thdy cac gia tri nay
twong déi 6n dinh. Cac gia tri mau do dwoc phan
bd twong dbi déi xirng xung quanh gia trj trung binh
(Hinh 14, Hinh 15). Diéu nay cho thay cac gia tri
thu dwoc co thé ddm bdo dwoc dd tin cay, tuy
nhién dé& khang dinh tinh chéc chan hon nira thi
can phai xem xét tinh 13p lai ctia cac gia tri do.

144.5 T T T
144

1435 {d¥

143

(]

142F

Gia tri hiéu dién thé (V)
S
w

1415

141

p <2000 4000 6000 8000 10000 12000 14000 16000 18000

(86 hegng méu)

Hinh 14. Gia tri ap suat dwoc lay trong thoi gian 180 s
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Gia tri cudng 36 dong dién (A)

1.3F

0 2000 4000 6000 8000 10000 12000 14000 18000

) 18200
{S6 luong méau)

Hinh 15. Gia tri mdé men dworc lay trong th&i gian 180 s

3.1.2. Kiém tra tinh I3p lai cia qué trinh do trén
bang ghé thir nghiém

Dé dam bao dd chinh xac va do tin cay cla két
qua do. Mot nghlen cru lap lai phép do cac théng
s0 dong hoc cua quat trén bang thir da duoc thue
hién. DPiéu nay sé xac minh rang cac thtr nghiém
cho két qua c6 tinh I&p lai. V& co ban co thé chon
ngdu nhién mét trong sb ba quat dé cap trong
nghién ctru nay dé tién hanh do, tuy nhién canh
quat dwoc ché tao béi phuwong phép ly tam dwoc
chon dé thyc hién. Qua trinh kiém tra dwoc thuc
hién it nhat ba Ian va qua trinh do phai duwgc dam

2500 —a— Dolanl
—&— Dolin2
Do lin 3

200

150

100 1

N

0

Ap suit (Pa)

0 500 1000 1500 2000 2500 3000 3500

Luu Iwong Q (m*/h)

Hiéu suat (%)

b&o: gitra mdi lan do quat dwoc thdo ra, 1ap lai va
dwoc do vao nhung ngay khac nhau. Hinh 16 (a),
(b) cho thay két qua thtr nghiém & tbc dod quay cua
quat n = 2000 r/min, gan nhw glong hét nhau gitra
céac lan do, cac dwong cong vé gia tri 4p suét va
hiéu suét so voi gia tri lwu lwvgng duoc thiét lap lai
mét cach hoan hédo, co tinh quy luat. Cé mét chut
khac biét nho trong gia tri hiéu suét, tuy nhién cac
gia tri nay nam trong khoang gia tri sai s6 do +5%,
xem Bang 4.
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Hinh 16. a - Moi quan hé gitra ap suat va lwu lwong, b - M6i quan hé gitra hiu suat va lwu lveng
& téc quay n = 2000 r/min

Bang 4 - Két qua kiém tra tinh 1ap lai qua trinh do canh quat trén bé thi

S6 lan do Ap suét (Pa) Lwu lwong (m?/s) Hiéu suat (%)
Polan 1 115,26 0,5895 45,23 +0,5
Do 1an 2 115,72 0,5920 44,94 + 0,5
Do lan 3 115,92 0,5902 44,71 £0,5
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3.1.3. Két qua do cua canh quat trong nghién ctru

Trén bé th&r cac canh quat cé chiéu day 4 mm,
10 mm va canh quat dwoc ché tao bdi phwong
phép duc quay lan lwot dwoc thir nghiém. Do canh
quat duc quay dwoc ché tao bang PE nén dé tranh
hién twong bién dang cla canh quat khi quay thi
cac giai toc dd khac nhau da duwoc thir nghiém:
1000 r/min, 1500 r/min, 2000 r/min. Tuy nhién,
trong bai bao nay chi dé cap dén két qua thu duoc
& téc d6 quan trong la 2000 r/min.

O téc quay n = 2000 r/min trén Hinh 17 va Hinh
18, két qua thu dwoc cho thdy duwdng cong ap
suét, hiéu suét so v&i gia tri lwu lwong gan nhw
twong déng nhau. Gia tri hiéu suét 1an lwvot thu
duwoc 46,9%; 45,2%; 42,3% (twong &ng v&i canh
quat 4 mm, quat duc ly tdm va quat 10mm). Két
qua nay cho thay kha nang thich &ng clia canh

quat duc ly tam v&i khudn dic la kha quan. Do vay,
cach tiép can clia phwong phap ché tao canh quat
nay str dung trong hé thdng lam mat 6 t6 & kha
thi. O khia canh hiéu suét quat ching ta thay cé
khodng cach dang k& vé chénh léch hiéu suét
khoang 3% gitra quat duc ly tdm so véi canh quat
day 10mm va hiéu suat nay van nhd hon canh
quat day 4mm. Tuy nhién, ddy méi chi la nhiing
giai doan nghién ctru, cling nhw 1a nhirng phién
ban quat thr nghiém dau tién dwoc ché tao bdi
phuwong phap duc ly tam. Do d6, dé t6i wu phuong
phap ché tao nhirng nghién ctvu chuyén sau tiép
theo hoan toan cé kha néng nang cao dwoc chat
lwong ciing nhw gia tri hiéu suét cha loai canh quat
nay. Bén canh dé, tinh chat réng cla canh quat
thu dugc cling 1a mét g thé dac biét 1a kha nang
hap thu am thanh.
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Hinh 17. Méi quan hé giira ap suat va lwu lwong & téc doé quay n = 2000 r/min
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> Da dé xuat dwgc phwong phap méi trong
linh vwc ché tao canh quat hwéng truc bang
phwong phap duc ly tdm. Bién dang canh quat
duwoc xay dwng trén phan mém MFT, trén co s&
profile bién dang canh quat thu dwgc da cé nhirng
stra d6i d& nang cao hiéu qua st dung va phu hop
véi hé théng lam mat 6 t6. Khuén duc s dung dé
ché tao canh quat dwa trén bién dang canh cé
chidu day 10 mm, day la chidu day nhd nhat dé
dam bao chét lwong cla canh quat dwoc ché tao
b&i phwong phap duc ly tam.

» Két qua ché tao va qua trinh thir nghiém trén
bé th&r nghiém déng hoc cuta loai canh quat nay so
véi cac canh quat tham chiéu bang nhém cé chiéu
day canh 4 mm va 10 mm rat kha quan. Cac duong
dac tinh cta canh quat duc ly tam thu duwoc gan
nhw gibng hét nhau & cac téc d6 quay n = 2000
r/min. Két qua nghién ctru cho thay gia tri hiéu suét

TAI LIEU THAM KHAO
(1]
[2].
(3]

cla canh quat duc ly tdm nhd hon canh quat tham
chiéu chiéu day 4 mm, diéu nay cé thé dwoc ly giai
nhw sau: Cac thong sb duc (bao gébm: khbi lwong
bot, thoi gian gia nhiét va nhiét dé trong 16, thoi
gian lam mat, tbc d6 quay cua truc,...) chua dwoc
tdi wu; anh hwdng ctia do co ngdt clia canh quat
sau khi ché tao, sw thay déi nay anh hwéng truc
tiép dén ban chét ctia dong chay qua cac canh va
dong chay trén bé mat canh quat. Didu nay cé thé
lam thay déi cac d&c tinh dong clia quat.

» Dé danh gia tébng quat hiéu qua clta canh
quat dwoc ché tao b&i phwong phap duc ly tam can
¢6 nhirng nghién ctru chuyén sau cac cac van dé:
xac dinh kich thwdc hinh hoc clia quat (40 co ngoét
cla vat liéu), kiém tra dao doéng cla canh quat &
gidi téc dd quay I&n 2000-2500 rpm, xac dinh do
bién dang ctia canh quat bang camera do & tbc do
cao,...0
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ABSTRACT

The axial fans mentioned in this study are used in automobile cooling systems. This is a relatively
vibrant industrial market today. Therefore, there is a need for more research and application of solutions
to improve the product. Previously, these fans were often manufactured by injection molding, mechanical
processing or heat pressing. However, the material market is currently relatively developed, the cost is
relatively cheap, so it is necessary to consider and improve the manufacturing method of parts and
components. Centrifugal casting technology was developed in the early years of the 20th century. This is
a completely different casting method compared to traditional methods. The characteristic of this method
is to create hollow casting products due to the impact of centrifugal force. The study presented the method
of constructing axial fan blade profiles on MFT calculation software and 3D design software (NX). Based
on some studies, the modified structure of the fan blade, the blade versions with thickness of 4 mm, 10
mm and the mold were designed. The fan blades were aerodynamically tested on the ISO 5801 standard
test bench including: aluminum fan with blade thickness of 4 mm, 10 mm (reference fan) and fan
manufactured by centrifugal casting method. The research results show that the curve trend obtained by
centrifugal casting fan blade is almost similar to the reference fan blade. At the design point of axial fan
blade, the maximum efficiency corresponding to the rotation speed n = 2000 r/min is: 45.2% (centrifugal
casting fan blade), 42,3% (10 mm fan blade), and 46.9% (4 mm fan blade), respectively. The results show
the adaptability of centrifugal casting process to manufacture axial fan blade. However, to improve the
efficiency of this type of fan blade, more in-depth research is needed to evaluate the factors affecting the
performance as well as other benefits that this manufacturing method brings.

Keywords: cooling fan, axial fan, automobile, centrifugal casting.
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