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TOM TAT

May chita chay rimg bang sirc gi6 trong nghién ctru nay la san pham cua dé tai cAp Nha nudc KC07.13/06-10.
B0 phan quan trong nhat cua may la canh quat gi6 cao &p co diéu kién lam viéc phuc tap, chiu anh hudng cua
nhiéu théng s6, dé may lam viéc hiéu qua hon can thiét phai nghién ctru tdi wu hoa cac thong sb ctia canh quat.
Viée nghién ciru 1y thuyét tinh toan tdi wu cac thong sb nay s& khong phan anh hét cic yéu t6 anh huong dén
canh quat khi lam viéc trong khi nghién ctru béng thuc nghi¢m hoan toan doi hdi chi phi 16n. Do d6 can phai két
hop giita nghién ctru 1y thuyét va nghién ciru quy hoach thuc nghiém dé xac dinh mot s thong s6 tdi wru cia canh
quat. Két qua nghién ctru quy hoach thyc nghiém d xac dinh dugc cac gia tri toi wu ciia cac thong s anh huong
gém: Goc lap rap dau vao cua quat gié Br = 68,9 do; goc 1ap rap diu ra cia quat gi6 B> =110 d9; ban kinh cong
canh quat gio6 r = 24,2 mm; $6 canh cua quat gi¢ Z = 22 canh. Céac thong $6 trén 13 ¢in ct khoa hoc dé hoan thién
may chira chay.

Tir khéa: ap lwc dong khi, may chira chay rirng bing sirc gi6, quy hoach thye nghiém, t6i wu da muc tiéu,

vén tdc dong khi.

1. PAT VAN PE

May chira chay rirng bang strc gid co két cau
va nguyén 1y hoat dong ciia gudng banh cong
tac dya trén két cAu va nguyén 1y hoat dong cua
quat gi6 li tim cao 4p. Bo phan quan trong nhét
ctia quat gi6 li tim 1a két cau canh quat, c6 cac
kiéu nhu canh cong trudc, canh thang, canh
cong sau voi cac thong sé anh huong khac nhau
dén hiéu suat may. V&i sy phd bién cta quat gid
li tAm hién nay ngay cang c6 nhiéu nghién ctru
tim phuong phéap thiét ké méi nham rat ngin
thoi gian thiét ké va cai thién hiéu suat ciia may.

Trén thé gidi ciing nhu trong nude di co
nhiéu nghién ctru cai tién mdy chita chay rimg
bang sirc gio dé nang cao hiéu qua sir dung cua
cac thiét bi cho cac truong hop khac nhau.

Téc gia Sheng Dade va nhom nghién ctru [8]
da thue hién dé tai nghién ctru may dap lira bang
strc gid, két qua nghién ctru da ché tao hoan
thién dugc may dap ltra c¢6 ngudn dong luc 1a
dong co xdng, gan quat gié dang ly tim, véi cac
thong sb k¥ thuat ctia may 1a: van toc gio: 24,9
m/s; luu luong gio: 45 m’/phit, sé vong quay
6300 vong/phut. May da c6 nhiéu cai tién song
van con nhitng han ché nhu van toc ctia khong
khi thép, luu lugng nhd, trong luong may 16n,
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chua phu hop cho viéc mang vac 1én déc khi
chira chay rung.

Theo tac gid Pan Guoqing va Zhou
Yongzhao di cong bd két qua nghién ciru vé thir
nghiém dé nang cao hiéu qua dap lira cuia may
chita chay rimg bang sirc gi6 [7], cong trinh da
dé xuat mot sd giai phap dé ning cao van toc
va luu lugng khong khi théi vao dam chay nhu
ting s6 vong quay cua dong co, ting dudng
kinh quat gio.

Két qua nghién ctru ciia tac gia Selvaraj T va
céc cong su [6] cho thiy, ap suit va van toc cua
ludng khi tai du ra cua quat ly tm kiéu hudng
tam chi yéu bi anh hudng boi goc lap rap dau
vao cuia canh quat gid (B1), duong kinh cénh
quat (D2) va chiéu rong canh quat (b). Nghlen
ctru thye nghiém quat voi cac cac thong sb tdi
wu d4 tinh toan cho cac két qua phu hop voi két
qua nghién ctru 1y thuyét.

Nam 2010, tac gia Duong Van Tai da cong
b6 két qua nghién ciru dé tai trong diém cap nha
nuée ma s KC07.13/06-10 [4]: “Nghién ctu
cong nghé va thiét ké ché tao cac thiét bj chuyén
dung chita chay rimg”. Mot trong nhing két qua
cua dé tai d3 thiét ké, ché tao va khao nghiém
may chita chdy rimg bang strc gid, song dé tai
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chua nghién ctru vé dong luc hoc cua hé théng
thoi gi6, chua nghién ctru tinh toan t6i wu hé
théng canh quat... Do d6 may con mot s han
ché nhu van tdc va ap luc dong khi phun vao
dam chay con thap, anh huéng dén hiéu qua dap
ltra; trong lwong médy kha ning anh huong dén
qua trinh di chuyén cua thiét bj trén khu rimg ¢
o déc lon.

Qua cac két qua nghién ctru cho thiy mot s6
tham s6 két cAu quyét dinh tinh ning, hiéu suat
ctia quat gi6 li tim cao ap gdm: dudng kinh trong
trong banh cong tac D1, duong kinh ngoai banh
cong tac D, goc lap rap dau vao canh quat Bi,
goc lap rap dau ra canh quat B2, s6 canh quat Z,
ban kinh cong ctia canh quat r, bién dang canh...

Hiéu suit 1am viéc cua may chita chay chiu
nhiéu yéu t6 tac dong do hoat dong trong diéu
kién phirc tap do d6 nghién ctru hoan toan bang
ly thuyét hodc chi nghién ctru thuc nghiém dé
t6i wu hoa cac thong sb s& rat ton kém va co
nhiéu han ché vé két qua thu duogc. Viéc khao
sat anh hudng cua timg yéu t dén cac ham muc
tiéu duoc nghién ciru & 1y thuyét tinh toan quat
gi6 cao ap, song viéc nghién cliru anh hudng
ddng thoi nhiéu yéu t6 dén ham muc tiéu chua
duoc phan tich nghién ctru. Pé xac dinh anh
huong cta nhidu yéu té dén chi tiéu nghién ciru,
nghién ctu nay chon phuong phap quy hoach
thuc nghiém.

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

Dé xé4c dinh anh huong dong thoi cua nhiéu

yéu t6 dén hiéu qua 1am viéc cua may, phuong

phép nghién ctru quy hoach thyc nghiém dugc
ap dung dé xac dinh cac gia tri toi uu cia cac
tham s6 anh huéng dén ham muc tiéu. Co so
toan hoc cuia 1y thuyét quy hoach thyc nghiém
1a toan hoc thong ké véi 2 linh vuc quan trong
13 phan tich phuong sai va phan tich hdi quy.
2.2. Phwong phap thuc nghiém

Nghién ctru sir dung cac thiét bi chuyén dung
tién hanh do van tbc va ap luc dong khi véi cac
tham sb két cdu cd dinh ciia may chira chay
nhim kiém chimg lai két qua tinh theo 1y thuyét.
3. KET QUA VA THAO LUAN
3.1. Chon ham muc tiéu va cac thong sé anh
hudng

a) Lua chon ham muc tiéu: Dé danh gia hiéu
qua déap lira ciia may chita chdy rimg bang stc
£i6 nghién ctru tap trung vao hai ham muc tiéu
tiéu 1a ap luc dong khi (P) va vén tc dong khi
phun vao dam chay (V) dat gié tri cuc dai.

b) Lua chon cac yéu t6 anh hudng: Qua két
qua nghién ctru [3], anh hudng 16 rét nhat dén 2
ham muc trén tiéu gdm cac yéu t6: goc lip rap
dau vao canh quat B1, goc lap rap dau ra canh
quat B2, s6 canh quat Z, ban kinh cong cta canh
quat r. Pong thdi qua thi nghiém tham do [3]
tim duoc cac gia tri bién thién cua cac thong sd
nay va dugc thé hién trén Béang 1. Pé tién tinh
cac hé sé thyc nghiém ciia mé hinh toan hdi quy
va tién hanh cac bude xtr 1y s6 liéu khac, nghién
cuu sur dung gia tri ma héa khong tht nguyén,
véi gia tri can trén va can dudi la +1 va -1, gia
trj trung binh 13 0 (gbc toa do).

Bang 1. Mikrc thi nghiém ciia cac thong s6 dau vao

Céc thong so vao

Cic mirc Gi4 tri ma Bl)fé@) Bz)((é@) ) (ﬁsm) . (i‘;nh)
Miic trén 1 75 115 26 24
Miic co so 0 70 110 24 22
Mirc dudi -1 65 105 22 20
Khoang bién thién 1 5 5 2 2

3.2. Xay dung ma tran thyuc nghiém
Theo [2], nghién ctru da chon ma tran thyuc
nghiém theo ké hoach Boks - Benken trong
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Bang 2. Ma tran thi nghiém theo ké hoach Boks - Benken

TT X4 Xz X3 X4 TT Xi Xz X3 X4

1 -1 -1 0 0 15 -1 0 0 +1
2 +1 -1 0 0 16 +1 0 0 +1
3 -1 +1 0 0 17 0 -1 0 -1
4 +1 +1 0 0 18 0 +1 0 -1
5 -1 0 -1 0 19 0 -1 0 +1
6 +1 0 -1 0 20 0 +1 0 +1
7 -1 0 +1 0 21 0 0 -1 -1
8 1 0 +1 0 22 0 0 +1 -1
9 0 -1 -1 0 23 0 0 -1 +1
10 0 +1 -1 0 24 0 0 +1 +1
11 0 -1 +1 0 25 0 0 0 0
12 0 +1 +1 0 26 0 0 0 0
13 -1 0 0 -1 27 0 0 0 0
14 +1 0 0 -1

3.3. Két qud thi nghiém da yéu t6

a) Xac dinh 6 lan lap lai cua cdc thi nghiém
S6 lan 13p cho mdi thi nghiém dugc tinh theo

két qua cua thi nghiém thim do va theo cong

thirc sau:

t2 .82
= |
M= ey 1)
Trong do:

m- S 1an lap;

7 - Tiéu chudn Student tra bang voi mirc y
nghia ¢ =0,05; t = 1,96;

€% - Sai s tuong ddi, <5%;

Y- Gi4 tri trung binh mau;

S - o 1éch chuin mau.

Dé kiém tra cac két qua do duogc co tuin
theo quy luat phan bd chuin hay khong ciing

nhu dé xac dinh s6 1an lap lai tbi thiéu cho mdi
thi nghiém, nghién ctru tién hanh 50 thi nghiém
tham do ¢ murc co s (0; 0; 0), thay két qua thi
nghiém vao cac cong thuc (1), xac dinh dugc
chi tiéu Person y%: = 13,734. So sanh %« voi
tiéu chuan Person nhan thiy % < y»> = 21, vay
cac s6 do cua thi nghiém tudn theo gia thuyét
luat phan bd chuén tinh s lan lap lai cho mdi
thi nghiém theo cong thuc (1), tinh dugc m =
2,72. Chon m = 3.
b) Két qua thi nghiém theo ma trdn da ldp

Két qua thi nghiém anh hudng cia cac tham
s t6i ap luc va van tde dong khi phun vao dam
chay duoc ghi & Bang 3 va Bang 4.

Bing 3. Két qua anh hwéng ciia cac tham s6 dén ham ap hre dong khi

A Ap luwe dong khi (N)

SOTN b P r z Lan 1 Lan2 Lan 3
1 65 105 24 2 228 214 232
2 75 105 24 2 234 24,1 22,5
3 65 115 24 22 22,5 21,3 237
4 75 115 24 2 21,1 21,8 21,8
5 65 110 22 22 232 23,8 23.9
6 75 110 2 2 227 22,1 22.9
7 65 110 26 22 24,1 24.9 24.3
8 75 110 26 2 20,9 20,1 20,7
9 70 105 2 2 20,7 21,2 22.4
10 70 115 22 22 22,7 21,9 21,1
1 70 105 26 22 24.6 23,5 25,6
12 70 115 26 22 249 23,9 25.9
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£ Ap lwe dong khi (N)

SOTN b P2 r Z Lan 1 Lan 2 Lan 3
13 65 110 24 20 22,8 21,8 23,8
14 75 110 24 20 22,3 21,3 22,9
15 65 110 24 24 24,1 22,1 26,1
16 75 110 24 24 23,8 22,8 24,8
17 70 105 24 20 21.9 20.9 22.9
18 70 115 24 20 21,2 222 20,2
19 70 105 24 24 244 24.4 24,4
20 70 115 24 24 24,5 25,5 23,5
21 70 110 22 20 20,7 21,7 19,7
22 70 110 22 20 22,1 21,1 23,1
23 70 110 22 24 24,8 25,8 23,8
24 70 110 26 24 23,7 22,7 24,7
25 70 110 24 22 25,3 26,3 243
26 70 110 24 22 26.4 27.4 25.4
27 70 110 24 22 25,9 26,2 249

Bang 4. Két qua anh hwéng ciia cac tham s6 dén ham van téc dong khi
P Van toc dong khi (m/s)
SOTIN B b2 r z Lan 1 Lan2 Lin3
1 65 105 24 22 62 61 63
2 75 105 24 22 64 65 63
3 65 115 24 22 62 61 63
4 75 115 24 22 60 59 61
5 65 110 22 22 66 65 64
6 75 110 22 22 64 65 63
7 65 110 26 22 69 68 67
8 75 110 26 22 61 60 62
9 70 105 22 22 61 60 62
10 70 115 22 22 64 62 63
11 70 105 26 22 68 67 69
12 70 115 26 22 69 70 68
13 65 110 24 20 64 63 65
14 75 110 24 20 63 64 62
15 65 110 24 24 69 70 68
16 75 110 24 24 67 66 68
17 70 105 24 20 61 62 64
18 70 115 24 20 62 63 61
19 70 105 24 24 70 72 71
20 70 115 24 24 70 71 72
21 70 110 22 20 62 63 61
22 70 110 22 20 65 64 66
23 70 110 22 24 69 70 68
24 70 110 26 24 68 69 67
25 70 110 24 22 70 72 71
26 70 110 24 22 75 74 76
27 70 110 24 22 74 73 76
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¢) Anh hwéng cia cac tham sé dén ham dp lyc
dong khi cua may chita chay

Qua két qua thyc nghiém xac dinh dugc mo
hinh héi quy dang thuc anh hudng cac tham s6
to1 ap luc dong khi nhu sau:

= - 170,31 ap + 12,736 1 - 0,067

B+ 149228, - 0,017 B2, Bi- 0,064 B° +
24,616.r - 0,07rp; - 0,005rp> - 0,294
P o+ 14685z + 0,008zp +002zp, -
0218zr - 0,266 7 (2)

- Kiém tra tinh dong nhét ctia phuong sai:

Gia tri chuan Kokhren tinh theo cong thtc:

Gee = Sh/ 2ﬁ=1 Sa 3)

Trong do:

S%m - Phuong sai 16n nhat trong tong sb thi
nghi¢m;

S2, - Phuong sai thyc nghiém thir u voi s6 1an
1ap lai my.

2 1
Si =

my—1

I %) @)

Trong do:

my - SO 1an ldp lai & mdi diém thi nghiém
thtr u;

Y,; - Gia tri cia thong sb ra ¢ diém u;

Y,- Gia tri trung binh thong sd ra tai diém u.

Vo= oo T Y )

Thay cong thirc (4) va (5) vao (3), dugc Gy =
0,17; véim=27;n-1=2; a=0,05; tra bang
VIII [2], duoc tiéu chudn Kokhren: Gy = 0,21.
So sanh véi gia tri tinh todn ¢6 G = 0.17 < Gy,
= 0,21, vay phuong sai ctia thi nghiém 1a dong
nhat.

- Kiém tra mirc y nghia ctia cac hé s6 mo hinh
toan:

Theo tiéu chuin Student, cac hé s trong mo
hinh c¢6 anh huéng dang ké dén dai luong
nghién ctru khi thoa man diéu kién:

|t ] > to; ij = [ 0.4 ] (6)

Trong do:

tp - Hé sb tra bang theo béc tu do va do tin
cay cua thi nghiém;

t;j - Hé s tinh ing voi hé s6 by cia mé hinh
hdi qui, gia trj tinh toan tiéu chuin Student cho
cac hé sb nhu sau:

too = 32,5; tio=-7,27; t11=-2,43;

t0=15,22; t1=-3,14; tn=2,20;
t30 =0,80; t31 = - 1,28; t3o = 0,14;
t33 = 0,65; t40 = 0,82; ts1 =2,36;
t40=0,97; t3=-231; tas=20911;
Gia tri tiéu chuan Student tra bang duogc tra
o bang 9 tai li€u [4], véi muc d9 tin cay cua thi
nghi¢m 0,95, ta tim dugc t, = 0,68. So voi gia
tri tinh toan ta théy hé s6 bio; bi1; bai; bag; bao;
b33; bao 5 bai; baz ; bas khong thod man tiéu
chuan Student nhung theo [2], khong bo hé sb
nao dé nham muyc dich tim gia tri t6i wu & phan
tiép theo.
- Kiém tra tinh twong thich ctia mé hinh:

Gia tri tiéu chuan Fisher tinh theo cong thc :
2
Fye = z_g (7)

Trong do:

S? - Phuong sai tuyén chon dugc tinh
theo cong thirc sau:

5% = ﬁ-Z?J:l(?u 1_/u)z

S2- Phuong sai do nhiéu tao nén va xic
dinh theo cong thuc:

S2=—. 3N, 2
duoc Fy = 1,2, gia tri ti€u chuén Fisher tra bang
3 tai liéu [2], v6i bac tu do y1 = 12; y2 = 54;
o = 0,05 tim duoc Fy = 1, 936, so sanh vdi gia
tri tinh todn Fy < Fy, mo hinh (2) duogc coi 1a
tuong thich.

- Kiém tra kha ning lam viéc ctia mé hinh:
Hé s6 don dinh (R?) duogc xac dinh theo cong
thirc:

m(N—k)S?+N(m—1)S2
R*=1 mZLI‘;:l(Yj—?)Z:N(mil)SE ®)

tinh toan duoc R? = 0,827 > 0.75, vady mo
hinh dugc coi 1a hitu ich trong st dung.

d) Anh hwéng ciia cdc tham sé dén ham vin toc
dong khi phun

Qua Kkét qua thuc nghiém xac dinh dugc mo
hinh héi quy dang thuc dnh huéng cac tham sb
t61 van téc dong khi nhu sau:

V=-5066,511ap + 40,8371 - 0,232 87
+ 47,308 B> - 0,04B2,p1 - 0,2p°+ + 61,303

ro- 015rpr - 00257 - 08667 +
3258z - 0,025zp; + 0,007zp2 - 0,265
zr - 0,5457° 9)
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- Kiém tra tinh dong nhét ctia phuong sai:

Gia tri chuan Kokhren tinh theo cong thirc
(3) duoc G =0,09, voim=27; n-1=2; a=
0,05, tra bang VIII [2], ta duoc tiéu chuin
Kokhren: Gy = 0,215. So sanh véi gia tri tinh
toan ta dugoc Gy = 0.09 < Gp = 0,215, vay
phuong sai ciia thi nghiém 14 dong nhat.

- Kiém tra mirc y nghia ctia cic hé s6 mé hinh
toan:

Theo tiéu chuin Student, cac hé s trong mo
hinh ¢6 anh huong dang ké dén dai luong
nghién ciru khi thoa man diéu kién:

1>t §j=[04]

t;j - Hé s tinh ing voi hé sé by cia md hinh
hdi qui, gia trj tinh toan tiéu chuin Student cho
cac hé s nhu sau:

too =-36,9; t10=28,68; ti1=-12,13;
t0=2,81; t1=-0,8; tnn=-6,5;

t30 = 8,25; t31 =047, t32= 0,47;
t33=-0,53; t40=06,15; ts1=0,77;
t42=0,68; tu3=-0,27; tas=-0,16;

Gia trj tiéu chuan Student tra bang (tb) duoc
tra & bang 9 tai li¢u [5], véi muac do tin cay cua
thi nghiém 0,95, ta tim duoc t, =1,68. So voi gia
trj tinh toan ta thay hé sb boo; bi1; ba.1; bai; bas
ba3. baa; ; khong thoa man tiéu chuin Student
nhung theo [2], khong bo hé s6 nao dé nhim
muc dich tim gid tri t6i vu ¢ phan tiép theo.

- Kiém tra tinh twong thich ctia mé hinh:

Gia trj tiéu chuan Fisher tinh theo cong thirc
(7): Fu = 1,21, gié tri tiéu chudn Fisher tra bang
3 tai liéu [2], véibac tu doy1 = 12; y2=54; o =
0,05 tim dyoc Fy, = 1,936, so sanh véi gié tri tinh
toan Fy < Fy, mo hinh (9) tuwong thich.

- Kiém tra kha ning lam viéc ctia mo hinh:
Hé sb don dinh (R?) x4c dinh theo cong thirc (8)
duoc R? = 0,847, m6 hinh dugce xem 1a hitu ich
trong su dung.

3.4. Xdc dinh gid tri téi wu ciia tham sé anh
hwong

Muc dich cua bai toan 1a tim céc gia tri S,
B2, r, Z dé ham ap luc va van toc dong khi phun
16n nhat, day 1a bai toan t6i wu da muc tiéu, dé
giai bai toan nay can phai lya chon va xay dung

phwong phap giai. Phuong phap giai bai toan t6i
uu theo [1, 2, 5], sau day 1a itng dung vao truong
hop nghién ctru.
3.4.1. Phwong phdp tim gid tri toi wu ciia thong
$6 ddu vao

Sau khi xac dinh dugc hai ham muc tiéu P va
V theo cong thuc (2) va (9), hai ham muc tiéu
nay c6 thir nguyén khac nhau, nhung tinh chat
cuc tri giéng nhau (déu cuc dai). Nghién cuu st
khi ¢6 mat nhiéu ham muc tiéu, ndi dung cua
phuong phap nay tom tit nhu sau:

- Xac dinh gia tri cuc dai cua tung ham muc
tiéu: Vmax; Pmax

- Lap ham ty 18 tbi wu:

p=y—  pr=fp—  (10)

Vm ax

- Lap ham ty 1¢ tbi vu tong quat:
0= 1t 2 (11)

- Xac dinh gia tri 1, f>, , Z, d& ham tong
quat dat gia tri cuc dai.

Dé khao sat ham tong quat toi uu, nghién ctiru
stt dung phuong phap chia ludi cac mién tinh
gia tri cua ham sb tai cac nit lugi va so sanh
ching dé tim ra tri 1on nhat. Cac diém M(x1, X2,
..., Xk) € D c RX, véi D 1a mién dong, bi chin
khong gian RX. Ham F =

moa; fi(xq,%g,..., %) 1a ham lién tyc trén D
dong va bi chan, nén s& ton tai gia tri 16n nhét
(max) va gia tri nho nhat (min) trén D. Do céc
ham f; dugc chon 1a cac ham kha vi (d6i véi qui
hoach thuc nghiém thuong chon 1a cac ham bac
2) nén ham F 1a ham kha vi trén D.

Do d6 diém lam ham F c6 cuc tri (16n nhét
hodc nho nhat) 14 diém hodc s& nim trong tap
cac diém t6i han cua F trén D, hodc nam trén
bién cua D.

trong

Diém t6i han cta F trén D 1a cac diém trong
cua D va théa man h¢ phuong trinh:
oF

axl -
oF

o, = 0 (12)

OF

d0xp -
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Nhu vay, ngoai viéc tim gia tri ham F tai cac
diém 61 han trong D ta can tim trj 10n nhat (nho
nhét) cia F trén bién cua D, sau d6 so sanh chiing
dé tim ra tri Max (F (X)) hodc min(F (X)).

XcD XcD

3.4.2. Két qua gidi bai todn toi wu theo phwong
phdp ham ty 1 t6i wu tong qudt
- Xac dinh gia tri cuc dai cua tung ham muc
tiéu: Bang phuong phap chia luéi mién D [B;
(65,75); B2(105,115) ; 1(22,26); Z(20,24)], tinh
gia tri cua ham s6 tai cac nat ludi va so sanh
chung dé tim ra tri 16n nhét. Bﬁng viéc chia ludi
mién khao sat thanh 10* diém, di x4c dinh dugc
gia tri cuc tri cia cac ham nhu sau:
- Ham ap luc khong khi phun c6 gia tri cuc
dai Pmax=25,6N tai: 1 =68,9; P2=110;
r=242; 7Z=22.8.
- Ham tdc do €10 phun c¢6 gia tri cuc dai Vmax
= 73,85m/s tai: B1=69,3; P2=110;
r=24,2; Z=23.
Do s6 canh quat phai 1a s6 tu nhién nén so
sanh gi4 tri ham ¢ tai hai diém:
B1=68,9; P2=110;

r=24,2;, Z7Z=22 ¢cb o =1,9960
va PB1=69,3; B2=110; r = 24,2;
Z=23 ¢co & =1,9757

Nhu vay gia tri t6i vu cia mot s thong sd
ctia may chita chay rimg bang sitrc gi6 1a:

- Goc lap rap dau vao cia canh quat gio i =
68,9 do;

- Goc lap rap dau ra cua canh quat gio P2 =
110 d¢;

- Ban kinh cong canh quat gi6 r = 24,2 mm;

- S canh ctia quat gid Z = 22 canh.

Céc thong s6 trén 1a cin ctr khoa hoc dé hoan
thién may chita chay ring bing stc gié san
pham ctia dé tai cap Nha nuéec KC07.13/06-10.
4. KET LUAN

- Dé danh gia hiéu qua dép lira cia may chira
chay rimg bang stc gi6 nghién ctru nay tip
trung vao hai ham muc ti€u la ap lyc dong khi
(P) va van toc dong khi phun vao dam chay (V)
dat gia tri cuc dai. Bén tham s duoc xéac dinh
c6 anh huong ro rét nhét t6i hai ham muc tiéu
trén bao gdm: goc lap rap dau vao canh quat B1,

goc lap rap dau ra canh quat B2, sb6 canh quat Z,
ban kinh cong cua canh quat r.

- Nghién ctru da xay dung dugc ma tran thuc
nghiém theo ké hoach Boks-Benken trong mién
siéu cau voi 4 tham s6 anh hudng chinh trén, tir
d6 1ap dugc ham hoi quy déi voi ap luc va van
téc dong khi ctia may chira chay, phwong trinh
(2) va (9).

- Két qua giai bai toan tdi wu theo phuong
phap ham ty 18 t6i wu tong quat di xa dinh duoc
cac tham s6 t6i vu nhu sau: Géc lap rap dau vao
cta canh quat gio ly tdm cao ap p1 = 68,9 do;
goc lip rap dau ra cua canh quat P2 = 110 do;
ban kinh cong canh quat gi6 r = 24,2 mm; s6
canh cua quat gi6 cao ap Z =22 canh. Cac thong
sb trén 1a can cir khoa hoc dé hoan thién may
chita chay rimg bang strc gié san phdm cua dé
tai cap Nha nudc KC07.13/06-10.
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APPLICATION OF EXPERIMENTAL PLANNING TO DETERMINE
THE OPTIMAL VALUE OF SOME PARAMETERS OF WIND-POWERED
FOREST FIREFIGHTING MACHINE

Pham Van Tinh!, Tran Van Tuong!, Giang Quoc Nam?
"Vietnam National University of Forestry
’Hoabinh Technical and Economic College

ABSTRACT

The wind-powered forest fire fighting machine in this study is the product of the state-level project KC07.13/06-
10. The most important part of the machine is the propeller, which has complicated working conditions and is
influenced by many parameters. Only a theoretical studies to calculate optimal values of these parameters will
not reflect all, but a purely experimental study would be very costly. This paper introduces the experimental
planning method to determine some optimal parameters of the wind blades. The results of the experimental
planning study have determined the optimal values of the influencing parameters: The input assembly angle of
the blower 31 = 68.9 degrees; outlet assembly angle of blower , = 110 degrees; the radius of curvature of wind
vane r = 24.2 mm; the number of blades Z = 22. These values are the scientific basis for perfecting the wind-
powered forest firefighting machine.

Keywords: air flow pressure, air flow velocity, experimental planning, multi-objective optimization, wind-
powered forest firefighting machine.

Ngay nhin bai : 13/12/2022
Ngay phén bién : 16/01/2023
Ngay quyét dinh ding : 30/01/2023

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2023 129



