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TOM TAT

Két cau va nguyén Iy hoat dong ctia may chira chay rimg bang strc gio dua tren két cAu va nguyén 1y hoat dong
cua quat gio li tim cao ap. B phan quan trong nhét cua quat gio li tam la két cAu canh quat, c6 cac kiéu nhu canh
cong trudc, canh thang, canh cong sau voi cac thong s6 anh huéng khac nhau dén hi¢u sudt may. Bai bao nay
nghién ciru thiét 1ap phuong trinh nang lugng lién quan dén mot s6 dic tinh co ban ctia may nhu véan tde va ap
luc dong khi cia may chira chdy rung béng suc gi6 voi canh quat dang cong trudce. Cac thong sé canh quat duogc
md phong bang mé hinh MATLAB SIMULINK dé xac dinh anh huéng ciia ching t6i van téc va ap luc dong khi
khi may hoat dong. Két qua mo phong va thuc nghlem da xac dinh duoc gia tri ciia mot sb thong s0 hop ly cta

may chira chay rung bang strc gid gom goc 1ap rap dau vao trong khoang B =
2,4-2,6cm. Két qua nay la so c¢d khoa hoc cho tinh toan ti uu va

105°— 125% ban kinh cong cach quat gi6 r. =
hoan thién may chita chay rimg bang stc gio.

60° - 80% goc lép rap du ra p,=

Tir khéa: Ap luc, higu suit, may chira chay rirg, quat li tim, van tdc.

1. PAT VAN DE

Két cAu va nguyén ly hoat dong ctia may
chita chay rimg bang strc gi6é dira trén két cau va
nguyén 1y hoat dong cua quat gio li tdm cao ap.
Céc tham s két ciu quyét dinh tinh ning, hiéu
suit cua quat gi6 li tam gdm: duong kinh trong
trong banh cong tac D1, duong kinh ngoai banh
cong tac Dy, goc lap rap dau vao canh quat Bi,
goc lap rap dau ra canh quat B2, bién dang canh,
sb canh quat Z, chiéu cao canh quat b; ban kinh
cong cua canh quat re, hinh dang vo quat...

V6i sy phd bién ctia quat gi6 li tim hién nay
ngdy cang c6 nhiéu nghién ctu tim phuong
phap thiét ké m&i nham rat ngin thoi gian thiét
ké va cai thién hiéu suat ciia quat. Dong thoi
cing v6i su phat trién nhanh chéng cia cac
phuong phép tinh toan, phuong phap mo phéng
dong khi bén trong ctia quat li tdm da duoc thuc
hién dé mo phong dong chay ba chiéu phirc tap.

Chen-Kang Huang va Mu-En Hsieh (2009)
d3 tién hanh nghién ctru méd phong sb quat li tAm
c6 canh gié cong ngugc va so sanh véi dir ligu
do duogc béng thuc nghiém. So sanh Kkét qua cho
thiy sai s6 giita mo phong va thuc nghiém trong
pham vi chip nhan duogc. Trong nghién ctru nay,
cac tac dong cua goc canh quat, sb luong, chiéu
dai canh da duoc xét dén, tir d6 mot sb thong sb

t6i wu duoc lira chon c6 thé cai thién vé ap suat
va hiéu suat. Két qua nghién ctru ciing cho thiy
ung dung mé phong trong quat li tdm canh gid
cong nguogc 1a phuong phap thiét ké higu qua dé
cai tién quat 1i tam.

Singh O.P va cong su (2011) da nghién ctru
anh huong cua cac thong s hinh hoc d6i voi
quat ly tim c6 canh quat cong vé phia trudc va
phia sau. Véi sy gia ting sb lugng canh quat
cong vé phia trudc, cc tac gia cho thiy hé sd
dong chay, ap suét va hiéu suét ting 1én so voi
canh cong vé phia sau. Pdng thoi, dbi voi canh
quat cong vé phia trudc, khi goc diu ra ting,
luu luong gi6 s& 16n hon néu tdc d6 banh cong
tac giir khong doi so véi canh cong vé sau. Két
qua nghién ctru ciing cho thiy cong suit tiéu
thu cao hon nhung hi¢u suét tét hon so v6i canh
cong nguoc.

Santosh Ranabhat (2015) Iap trinh tao bién
dang ludi cong cua quat ly tdm st dung
MATLAB. Quy trinh nay dap tng kha nhanh
dé c6 thé tao ra sd luong 16n thiét ké véi do
chinh x4c cao. Nghién ctru dugc tién hanh voi
nhiéu loai banh cong tac c6 dudng kinh trong
va duong kinh ngoai d biét v4i goc bién dang
trong tmg. Két qua nghién ctru mé phong hd
tro nha san xuét dua ra quyét dinh san xuét

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 7 - 2022 91



Cong nghiép rung

nhanh hon.

Gijeta A (2019) di tich hop day du mé phong
tir phan mém CFD mi ngudn md voi chuong
trinh Matlab App Designer tao ra giao dién
OpenFOAM-Matlab md phong vo quat li tam.
Churc nang nay cho phép nguoi dung nhanh
chong thiét ké cac dang hinh hoc cta vo quat
v6i cic thong s6 bat ky. Két qua nghién ctru chi
ra viéc giam thiéu ton that nang lwong phu thude
vao cac dac tinh cua vé may.

Theo Selvaraj T va cong su (2020), ap suat
va van toc cta ludng khi tai dau ra cia quat ly
tam kiéu hudng tim chu yéu bi anh hudng boi
goc canh dau vao (B1), duong kinh canh quat
(D2) va chiéu rong canh quat (b). Quy trinh thiét
ké cac thong sb trén duoc t6i wu hoa thong qua
quy trinh l3p v6i phan mém MATLAB. Nghién
ctru thuc nghiém quat v6i cac cac thong sd t6i
wu d3 tinh toan theo quy trinh trén cho cac két
qué thuc nghiém phi hop voi két qua 1y thuyét.

Ngodi ra con nhiéu tac gia ciing da sir dung
pham mém CFD trong tinh toan thiét ké, phan
tich, mo phong dong khi trong quat 1i tam nhu
G. V. R. Seshagiri Rao va V. V. Subba Rao
(2011), Atre Pranav va cong su (2012), Girish
A. R vacong su (2016), ...

O Viét Nam, tac gia Duong Vin Tai (2010)
da cong bd két qua nghién ciru dé tai cdp nha
nude mi s6 KC07.13/06-10: “Nghién ciru cong
ngh¢ va thiét ké ché tao céac thiét bi chuyén dung
chirta chay rung” trong d6 c6 may chira chay
rimg bang strc gi6. Dé tai chu yéu tap trung vao
khau thiét ké ché tao, chua nghién ctru vé dong
luc hoc cua hé théng thdi gi6, chua nghién ctru
tinh toan t6i wu hé théng canh quat.

Tir cac nghién ctru trén cho thdy mot s6 van
dé trong tinh toan thiét ké quat li tAm nhu:

- Van tdc, ap luc dong khi, hi¢u suét ctia quat
li tim anh hudng béi cc thong sb hinh hoc cua
quat. V&i cac bién dang canh quat, ) luong, goc
vao, goc ra canh quat, dudng kinh trong, duong
kinh ngoai banh cong tdc khac nhau s€ anh
hudng khac nhau dén sy hoat dong ctia may.

- Viéc str dung cac phdn mém trong phan
tich, tinh toan cac thong sé quat pho bién khing
dinh d¢ tin cay cua céc phﬁn mém nay.

Vi¢c thuc nghiém véi cac thong s6 canh quat
khac nhau 13 rat tén kém va mét nhiéu thoi gian,
do 6 bai bao nay sir dung phan mém mo phong
MATLAB SIMULINK dé nghién ctru sy anh
hudng ciia mot s théng sé chinh nhu d6 cong
canh quat, goc lap rap dau vao, goc lip rap dau
ra dén van toc va ap luc dong khi cia may chira
chay rimg bang strc gié. Sau d6 nghién ciru thuc
nghiém duoc tién hanh nham kiém chimg lai két
qua nhan duogc tir qué trinh mo6 phong.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phdp nghién civu Iy thuyét

Duya trén cic quy ludt cua thuy khi nhu
phuong trinh Navier-Stoke, phuong trinh lién
tuc, phuong trinh nang luong... nghién ctru
thiét 1ap phuong trinh thé hién cac quy luat dong
khi cho may chita chay rimg bang sirc gio.

2.2. Phwong phadp nghién ciru moé phong

Nghién ctu st dung phin mém
Matlab/Simulink dé khao sat anh hudng cua
thong s6 két cau canh quat gié dén cac dic tinh
dong luc hoc cua canh quat. Viéc gidi phuong
trinh dong khi dugc thuc hién trén Matlab. M6
phong Matlab/Simulink dua ra két qua tinh toan
cac thong s6 van tdc, ap lyc cia quat dua trén
két qua giai bai toan thiét ké ban dau. Thong qua
mé phong Matlab/Simulink sé luong nguyén
mau can thir nghiém s& dugc giam téi thiéu, do
d6 hiéu suét thiét ké duoc cai thién dang ké.
2.3. Phwong phap thuc nghiém

Nghién ctru thuc nghiém dung dé kiém
chirng, xac nhan do tin cay céc két qua dat duoc
bang mé phong, tir d6 s& giam dang ké s6 luong
cac thyc nghiém can phai thuc hién.
3.KET QUA VA THAO LUAN
3.1. Thiét Idp phwong trinh tinh todn quat gié
cao ap

Dé xéc dinh nang luong do lyc li tim truyén
cho chét khi khi banh gudng chuyén dong quay
tron, gia thiét rang banh gudng co s canh nhiéu
v6 ké va chit khi duoc phan déu theo cac rinh
cuc bé ké nhau nén dong chét khi chuyén dong
trong mdi rinh riéng biét d6 c6 thé xem nhu tia
dong nguyén t6. Do d6 chuyén dong cua chat
khi qua banh gudng s& c6 ba thanh phan van
toc sau:
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- Van téc tiép tuyén U: 1a van tdc chuyén
dong cuia chat khi cing voi banh gudng; van tdc
U phu thudc vao ban kinh ctia banh gudng.

- Van téc tuong dbi W: 1a van téc ctia chit khi
d6i voi ban 1a theo hudng tir tm ra.

- Van toc tuyét dbi C: 12 tong hop cta hai thanh
phan van tdc trong ddi va van toc tiép tuyén.

Khao sat chuyén dong ciia chat khi theo mot
trong nhiing tia nguyén td gitra hai ban 14 ké

nhau cta banh gudng (hinh 1).

Ky hiéu U;, W; va C;1an luot 13 cac van tdc:
tiép tuyén, twong d6i va tuyét d6i cuia chat khi ¢
16i vao cua banh gudng, con Uz, Wa, C21a céac
van toc twong g khi ra khoi ban 14, ta co:

W2 =C?+U} -2CU, cos q,

Hinh 1. So' d tinh toin dong khi ciia banh gudng quat gi6 cao ap

Trong do:

a1, az 1a cac goc tao boi cac véc to van tde
tuyét doi va tiép tuyén & 16i vao va 16i ra cua
banh gudng;

B, B> 1a goc tao boi véc to van tdc tiép tuyén
va véc to van toe tuong ddi tai 161 vao, 16i ra cta
banh gudng.

Gia thuyét chuyén dong cua tia dong khi qua
banh gu@)ng cua quat la lién tuc, nhu vay van tde
chuyén dong cuia chét khi trong 6ng hiit trudc
chd vao banh gudng bang vén toc tuyét dbi C;
va truc tiép sau khi qua nd, con van tdc tuyét ddi
C tai chd ra khoi banh gudng bang van tbc cia
dong chay sau khi ra khoi n6 dé vao dng phun.
Phuong trinh Becnuli (bd qua stic can) cho hai
tiét dién tai diém vao va diém ra banh gudng véi
ap sudt tai cac diém tuong tmg d6 13 p; va pa:

2 2
&+Q+Hrw:&+£ (2)
y 28 y 2g

Trong do:

Hr: ty nang ma dong khi thu dugc trong
chuyén dong qua banh gudng do tac dung cta

(1)
W) =C; +U; -2C,U, cos a,
Iuc li tam.
Tu (2) co:
2 2
H, =PG40 )
4 2g

Phuong trinh Becnuli cho tiét dién sau chd
vao cta banh gudng va tiét dién truc tiép trudc
chd ra véi cac ap sudt twong tng 13 p; va p2 (bd
qua sirc can) thi nang lugng phu A ma chét khi
dd nhan dugc trong chuyén dong quay cua
banh gudng bang cong cua cac luc li tim, ta
duoc:

2 2
£+W_1+A:£+W_2 (4)
v 2g y 2g
Trong do :

A: Phan ning luong thu dugc cia 1 kg chit
khi trong banh gudng do tac dung cta luc li tim.
Trong su x40 tron 1 kg chat khi trén khoang dr,
cong nguyén tb cua lyc 1i tim la:

dA = la)z.r.dr (5)
g

Véi: o 1a van téc banh gudng ;
r: ban kinh quay.
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Cong cua lyc 1i tim trong chuyén dong cua
1 kg chét khi tir ban kinh r; dén kinh 7> cta

banh gudng s& la:

) 2 27 2 2 2
A:J.a)—.r.dr:a)—J.r.a’rzM (6)
i & g 2g
Thay @ ri=U;va @ r2 = Us:
2 772
A= —Uzngl (7)
Tu (4) co:
pz_pl:mz_m2+A:VI/12_VI/22+U22_U12 (8)
Y 2g 2g 2g
Thay két qua (8) vao phuong trinh (3):
2 2 2 2 2 2
HTOOZCZ_CI +VV1 —VV2 +U2_U1 (9)
2g 2g 2g
N H, _U,Gcosa, ~U, .C .cos e (10)
g
Theo dinh ly ham s6 sin ta co:
U,.sin S,
C) =——m—
sin(a, + f2)
U;.sin
Ci=—F———
sin(a; + B1)
Thay vao cong thuc (10) duogc:
1 (UZ.sin Bp.cos ay Ulz.sin [1.cosaq
H=2(% - ) 11
g\ sin(az+pz2) sin(aq+pB1) (1h

Trén thyc té do c6 stc khang cua chat khi
chuyén dong va do so canh trong banh guéng c6
han, nén cac phan ti chat khi khong chuyén

H =

dong theo ding nhiing quy dao tinh toan. Vi vay
nang lugng thuc do may tao nén dugc tinh theo
cong thirc:

1 (UZ.sinB,.cosa,
g ( sin(az+52)

Trong do:

nu 14 hiéu suat may;

K 1 hé s6 ton that cot 4p do cac phan tir chat
khi chuyén dong khong theo ding nhimng quy

, . 1
dao tinh toan: K = ———

‘ (1—%)

Trong do:

Z - S canh quat;

e-Hésb(e=08-1).

Nhin xét: Cac thanh phﬁn van tde va ap luc
ctia dong khong khi dau ra miéng 6ng thdi cua
quat gi6 dugc tinh theo cong thuc 11. Tir cong
thirc trén cho thdy nhiéu yéu td anh huong dén
ap lyc cia quat gio, trong d6 tham s6 goc 1ap rap

94

U#%.sin B.cos al) K
sin(a+£1) tl

(12)

dau vao B1, goc 1ap rap dau ra B2 (2 goc ndy dong
thoi cling quyét dinh gia tri ctia ou, o), ban kinh
cong canh quat r. (lién quan dén van toc tiép
tuyén), s6 lugng canh quat 14 nhirg tham s6 anh
huong 16n dén van tdc va ap luc cua dong khi
tai 16i ra ctia may chira chay ring bang strc gio.
3.2. Két qua khao sat anh hwéng ciia thong sb
két cAu canh quat dén ap lwc va vén toc dong
khi
3.2.1. Phan mém khdo sdt

Nghién ctru str dung phan mém Matlab dé
khao sat anh huong cua thong sé két ciu canh
quat gio dén cac dic tinh dong lyc hoc cua canh
quat. Viéc giai phuong trinh (12) dugc thuc hién
trén Matlab.
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Hinh 2. So' 6 khoi khao sat anh huéng ciia tham sé két cAu canh quat dén hiéu suat quat li tim

3.2.2. Khdo sdt dnh hwéng ciia géc lip rdp ddu  kinh trong banh gudng 14,9 mm, sb luong canh

ra dén vin toc dong khi

22, ban kinh cong ctia canh quat 25 mm, sb vong

Bai toan khdo sat v6i cac théng sd nhu sau:  quay canh quat 7.000 vong/phut, két qua khao
Goc lip rap dau ra thay doi tir 90° d&én 130°,  sat duoc thé hién trén hinh 3 va hinh 4.
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Tu két qua nhan dugc c6 nhan xét sau:
Quan hé gifra van toc va ap luc dong khi dau
ra ctia canh quat gié v&i goc lap rap dau ra la
quan hé phi tuyét, trong truong cac tham sb
khac cb dinh, khi goc lip rap ting tir 90° 1én
110° thi van tdc va ap luc dong khong khi ting
1én, khi goc lap rap dau ra tang tir 110° 1én
130° thi véan toc va ap luc dong khi giam di, tir
két qua khao sat cho thdy, goc lip rap dau ra

80 -

~
o
L

[9)]
o
L

S
o
L

Van téc dong khéng khi (m/s)
o
o

[+
o
|

M
o

hop 1y nhat tir 100° — 120°.
3.2.3. Khdo sdt anh hwéng ciia géc lip rdp
ddu vao dén vin téc va dp lwc ciia dong khéng
khi ddu ra quat gié

Bai toan khao sat nhu sau: thay doi goc lap
rap dau ra B tir 50° dén 90°, voi cac thong sb
ctia banh gudng nhur trén, két qua khao sat dugc
thé hi¢n trén hinh 5 va hinh 6.
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Hinh 5. Anh hwéng ciia géc lip rap diu vao dén van téc dong khong khi diu ra quat gié
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Hinh 6. Anh huwéng ciia géc lip rap diu vao dén ap lwe dong khong khi diu ra quat gi6

Tur két qua nhan dugc c6 nhan xét sau: Quan
hé gitra van téc va ap luc dong khong khi dau ra
ctia canh quat gi6 v6i goc lap rap dau vao la
quan hé phi tuyén, trong trudng cac tham sb
khac ¢b dinh, khi goc lap rap ting tir 50° 1én 70°
thi van téc va ap luc dong khong khi ting 1én,
khi goc lap rap dau vao tang tir 70° 1én 90° thi
van toc va ap luc dong khong khi giam di, tir két
qua khao sat cho thiy, goc lap rap dau vao hop
1y nhét tir 60° — 80°.

3.2.4. Khao sat anh huwong cua ban kinh cong
cdnh quat dén vin toc va dp lwe dau ra ciia
quat gio

Khéo sat bai toan trong truong hop ban
kinh cong canh quat r. thay déi tir 2 cm dén
2,8 ¢m, cac tham s khac cua canh quat léy
O mot gia tri ¢6 dinh nhu trén. Su anh hudng
ctia ban kinh cong canh quat dén van tdc va
ap luc cua quat gio dugc thé hién trén hinh
7 va hinh 8.
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Hinh 8. Anh hwéng cita ban kinh cong canh quat dén ap lue dong khong khi

Nhén xét: Tir két qua khao sat trén cho thiy
quan hé gitra ban kinh cong canh quat vdi van
tbc va lap lyc cua quat gié 1a ham phi tuyén,
khi ban kinh cong canh quat tang tr 2 cm 1én
2,4 cm thi van tdc va ap luc tang lén, khi ban
kinh cong canh quat tiép tuc tang tir 2,4 cm 1én
2,8 cm thi véan toc va ap lyc dong khong khi
giam di. Tir két qua khao sat cho thay ban kinh
cong canh quat hop 1y nhét trong khoang tir 2,3
+ 2,6 cm, khi d6 van tdc va ap luc khong khi &

dau ra quat gio6 1a 16n nhat.
3.3. Két qua nghién ciru thye nghiém
3.3.1. Két qud thwe nghi¢m vin toc

Pé bao dam do tin cdy cua cac sb liéu thi
nghi¢m dat dugc 95%, nghién ctru da xac dinh
s6 1an 1ap lai caa mdi thi nghiém 1a 3. Van tc
theo thoi gian cua dong khi tai cura ra cia may
chira chay thu dugc tir thiét bi do sau khi duoc
xu ly duoc thé hién trén hinh 9.

B | ———— e L d

HEBM

VL) ONLINE MORITORING m
Y [ GOGGH mas gy

HHl!lDl

Hinh 9. Biéu d6 do van téc quat gié theo thoi gian

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 7 - 2022 97



Cong nghiép rung

3.3.2. Ap luc ciia dong khi phun ra khéi miéng
ong théi

DPong thoi véi do van tde, nghién ctru tién
hanh do ap luc cua dong khong khi phun ra tir
miéng dng thoi khi. Bé dam bao tin ciy clia cac

Leae ru Tens I
VAP PW Tem I

I R all
A

10 15

(=]
wn

s6 lidu thi nghiém 1a 95%, theo céac sb liéu cua
thi nghiém tham do ban dau, x4c dinh dugc sb
lan 1ap lai cho méi thi nghiém 1a 3. Hinh 10 1a
biéu d6 ap luc ciia may chita chay ring bang
suc gio.

m I[m.hphlona-
| SesrFIvIIew

20 25 30 35

Hinh 10. Biéu d6 do ap luc ciia dong khi phun ra tai mi¢ng 6ng thoi

3.4. Kiém chirng két qua méd phéng
3.4.1. Kiém chitng két qui xdc dinh vin téc
dong khi

Dé so sanh giita két qua mé phong véi thuc
nghiém, trong bang 1 trinh bay két qua tinh van
tbc dong khong khi ciia may chita chay rimg
theo mo6 phong va theo thuc nghiém.

Bing 1. So sanh van tdc gié tinh toan theo md phong véi két qua thue nghiém

Goc lap rap dau ra

Vin téc ciia dong khi (m/s)

(do) Mo phéng Thuc nghiém Sai s6 (%)
90 69,6 74,0 6,0
100 75,7 78,1 3,1
110 76,8 80,3 4.4
120 77,2 79,4 2,8
130 71,9 74,2 3,1

Nhan xét: Sai 1éch gitra két qua xac dinh van
tbc dong khi ciia may chita chay bang thuc
nghiém so vé6i tinh theo mé phong nam trong
pham vi cho phép va chép nhén dugc, nhu vay
md hinh tinh toan vén tdc dong khi theo mé
phéng la cé thé tin cay dugc. Co su sai l1éch gitra
két qua thuc nghiém va Iy thuyét 1a do trong qua
trinh thue nghiém gitta cac yéu td anh hudng tac

dong 1an nhau ma trong nghién ctru 1y thuyét
chua ké dén tac dong nay.
3.4.2. Kiém chirng két qua xdc dinh dp luc
dong khi

Nghién ciru da tién hanh so sanh két qua tinh
toan mo phong voi két qua thuc nghiém vé ap
luc dong khi va dugc thé hién trong bang 2.
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Bang 2. So sanh ap hre dong khi tinh toan theo md phéng véi két qua thue nghiém

Géc lip rap Ap luec tinh theo mé phéng Ap luc do duoc bang Sai 0

diu ra (d9) () thue nghiém (N) (%)
90 21,7 20,1 7,4
100 25,4 23,9 5,9
110 28,6 27,2 49
120 26,7 25,8 3,4
130 23,5 22,3 5,1

Nhan xét: Sai léch giira két qua xac dinh ap
luc dong khi ctia quat gi6 bang thuc nghiém so
vé6i tinh toan theo moé phong nam trong pham vi
cho phép va chip nhan dugc, nhu vy mé hinh
tinh todn ap suét ciia dong khi theo Iy thuyét
dam bdo d¢ tin cdy.

4. KET LUAN

- Nghién ctru d3 tién hanh xay dung mé hinh
ly thuyét thé hién cac quy luat dong khi cho may
chita chay rimg bang stic gio, cho thiy nhiéu
yéu t6 anh huong dén ap luc cua quat gio, trong
d6 tham sb goc lap rap dau vao Bi, goc lip rap
dau ra B2 (2 goc nay dong thoi ciing quyét dinh
gia tri cia au, o), ban kinh cong canh quat r
(lién quan dén van tdc tiép tuyén), s6 luong canh
quat 1 nhitng tham sé anh huéng 16n dén van
téc va ap luc cua dong khi tai 16i ra cua may
chira chdy rimg bang sirc gio.

- Nghién ctru di st dung phan mém mé
phong MATLAB SIMULNK dé giai phuong
trinh 1y thuyét dong khi va phén tich anh hudng
cua cac thong s6 két cAu canh quat téi van tdce,
ap luc dong khi trong may chita chay rimg. Két
qua mo phong 13 co s¢ dé lwa chon céc gia tri
t6i wu cia cac thong sd bao gdm goc lap rap
dau vao, goc lap rap dau ra, ban kinh cong cia
canh quat.

- Nghién ctru thyc nghiém duogc tién hanh
v6i bo thong sb ti wu ciia may. Sai sé gitra két
qua thyc nghiém va két qua mé phong nim
trong gid1 han cho phép dam bao do tin cdy cua
két qua moé phong, do d6 s& lam giam dang ké
s6 luong nghién ctu thuc nghiém. Tu do
nghién ctu da xac dinh dugc mot sb thong sb
hop 1y ctia méy chita chay ring bang stc gid
d6 1a: goc lap rap dau vao hop 1y trong khoang
B1 =60 + 80°; goc lap rap dau ra Pr= 105° +

125°; ban kinh cong cach quat gié ro = 2.4 + 2,6
cm. Két qua nay 13 so c& khoa hoc cho tinh toan
t6i ru va hoan thién may chita chay ring bang
suc gio.
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A STUDY ON THE EFFECTS OF PROPELLER STRUCTURAL
PARAMETERS ON FLOW VELOCITY AND PRESSURE
OF WIND-POWERED FOREST FIREFIGHTING MACHINE

Giang Quoc Nam!, Pham Van Tinh2, Tran Van Tuong?, Hoang Ha?
'Hoabinh Technical and Economic College
*Vietnam National University of Forestry

SUMMARY

The structure and operating principle of the wind-powered forest firefighting machine are based on the structure
and operating principle of the high-pressure centrifugal blower. The most important part of a centrifugal blower
is the impeller profile, including 3 blade-forms: forward curved blades, straight blades, and backward curved
blades with different parameters affecting the machine’s performance. This paper studies the establishment of
energy equations related to several basic characteristics of the machine such as the velocity and the air flow
pressure of wind-powered forest fire extinguishers with forward-curved blades. Propeller parameters are
simulated by MATLAB model to determine their influence on machine characteristics. The simulation and
experimental results have found the suitable values of the input angle B; = 60° +80°; the output angle B, = 105°
+ 1259 the curvature radius r. = 2,4 = 2,6 cm of the propellers for the forest fire fighting machine to operate with
the greatest efficiency.

Keywords: Airflow velocity, centrifugal fan, efficiency, forest firefighting machine, pressure.
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