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Abstract

Based on the MATLAB platform, combined with impeller theory and mathematical algorithms, a
parametric design program for centrifugal blower blades is written. Relying on the good inte-
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roperability of MATLAB, the parametric design data of the blades are imported into Pro/E for
the three-dimensional modeling of the impeller, so as to achieve the purpose of digitalization
and integration of the design and modeling of the centrifugal fan impeller. The example proves
that the method can realize the rapid three-dimensional modeling of the centrifugal blower im-
peller with variable meridian shape, various loading rules, flexible blade thickness, and split
impeller.
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Figure 1. Flow chart of blade parametric design program
1. HASBIOEIHERREEE

Figure 2. Schematic diagram of centrifugal blower impeller
2. BLB M REE

Table 1. Basic geometric parameters of impeller

* 1 HRER/LTSH

R YIREESS HfH R YIREIE S HfE
BEAAZ AT rdmm 72.0 EmR#z, 7
BEAE AL AT r/mm 225 R R Z, 7
S H A2 r/mm 117 HE OB T ol 35
-S4 K L/mm 88 HBEOEG A Bl 53
5 H 158 by/mm 23.8 d O B, 55

22. HAFFmERt

58T AP TR AL B O BN R B 2R LE[13], ASCRAITH Bezier HiiZkiE AT
Ayrmies. seRe, SEO e 1o S B st
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2.2.1. FHEiEHIghs

B O AR I AT 2 ST TR R R o I (1 faf e B i T [14] [15], FI %1% Coons
BHIEI[16] [17], BJa KBRS 2 H it Bezier 2k, #h1Hi[18]. I Bezier BhZ& R THIH-FRILEA W R4
e i BT REE S, AT DA R Gutthod il AR AT ik, HLAT DA AT RIS S T T
TR ZH00 At T AL AR o] DUR T B 5B 1 S DME R SE 1 o A R4S, 0 N gL F LA
IERSR AL T — P B M AR R B v, T ELE RN R B TR, WO N T RS
DR T [19].

Bezier H1£k /& S HU7 FEPHI (1A /I 28, n 7k Bezier HIZk thn+ 1N Sidah], HSHOTEN:

I§(u)=(1—u)"50+n(1—u)”_lu51+@(l—u)n 2U2R, 4 +U"PR,
@
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Figure 3. Schematic diagram of spatial Bezier curve

[& 3. =5|8] Bezier fhizk R =&

ISR DY IR Bezier HIZRBETHES O S XBLHHAE T/ IRk, HSHOTEN:

z(u)=a, (1-u)’ +4a (1-u)’ u+6a, (1-u)’ u? +4a, (1-u)u® +a,u’ 2
r(u)=by(1-u)’ +4b, (1-u)’ u+6b, (1-u)’ u®+4b, (1-u)u’ +b,u*

W 4R, (3,00)~ (anb)~ (25u0y) (agby) (8, by ) 9T AN HIALAR, FTBLAL, Wi
TH AR, Bezier MR B, AT IR AL NG, ) SR Bezier 2R3 kR K
0

1) Bezier HZFI AR ST 40 TR A . & T4 . HEHTT I Bezier 1 42 AR 2 5 5 2
Ao BRI, BRI O RS 4 (O B i B AR LT S B i
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Figure 4. Planar quartic Bezier curve
E 4. SEEIUR Bezier #iZk
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2) Bezier MIZL M UL — 2% Wa — 2K I0MP) TR M4 5, VIRERB K ML
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dz
Z’ = — :4 — 5
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dz
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3) A5 2 WA B R AN A AL REER, B AA e I AT A R 0T 0 2 AL E [20]:
, d’z
zozd—2 =12(a, —2a, +8a,) )
u u=0
2z
7, =—| =12(a,—2a,+a,) (8)
u=1
HhZEALA:
a = Z(;F4_ZA;F1
2 1ot )
ZOr4 - Z4r0 (9)
b — -1F +1,F,
© -y
F0(3)~(BYRANK(9), EHEMT:
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Table 2. Coordinates of control points of blade meridian wheel and rim profile

2. MR FFELEMRERZITH R AR

AR L has it | AR BT 2R ) A ] T A AR
0 (0.00, 23.00) 0 (0.00, 72.00)
1 (32.00, 23.00) 1 (25.00, 73.00)
2 (78.12, 46.00) 2 (52.99, 82.28)
3 (85.50, 85.50) 3 (62.00, 97.00)
4 (88.00, 117.00) 4 (64.00, 117.00)
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Figure 5. Result of dispersion of blade meridian profile
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222. HRFFEARYIE

T THIE B BE 3 A WU R VAN I 1 T B v 2 75 6 B ) L B AR [21], YR T B FE A0 A R R T
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Figure 6. Schematic diagram of the inscribed circle of the meridian flow channel of the blade
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2) RTFIAE G L LRILB MK i N BRES e 5. i AR B MK g N, i
WML BRI B MK i N BRI RO R A, WE S u IXIE 03] 1, #iEJy dul, K
AL LT i3 AN R 22 distance, 1] MATLAB FIR i/ ME B E min( ), $R3fr b g
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Figure 7. Find the intersection point program running result
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Figure 8. Block diagram of the dichotomy to find the point of intersection
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Figure 9. Find point A block diagram
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Figure 10. Find point A program running result
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Figure 11. Block diagram of finding inscribed circle
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Figure 12. Find the center of the program running results
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Figure 13. Solution results of the inscribed circle of the meridian flow channel
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Figure 14. Distribution law of inscribed circle radius
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Figure 15. Schematic diagram of blade angle
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Figure 16. The law of blade angle distribution
16. BAsHRM R B o HRE

Table 3. Blade angle distribution

%3 MHRAaNG
i 1 2 3 4 5 6 7
Lrer 0 0.05 0.10 0.15 0.20 0.25 0.30
PBil* 53.00 56.36 59.13 61.28 62.87 63.96 64.62
ps/° 35.00 35.60 35.99 36.55 37.25 38.06 38.97
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Continued

i 8 9 10 11 12 13 14
Lrel 0.35 0.40 0.45 0.50 0.55 0.60 0.65
Bl° 64.90 64.85 64.52 63.95 63.18 62.26 61.22
P’ 39.98 41.06 42.23 43.46 44.75 46.08 47.44

i 15 16 17 18 19 20 21
Lrel 0.70 0.75 0.80 0.85 0.90 0.95 1
Bl° 60.11 58.97 57.86 56.82 55.92 55.27 55.00
pdl° 48.82 50.18 51.52 52.76 53.85 54.66 55.00
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Figure 18. Schematic diagram of the position of the splitter blade
18. Rt R EEE

ARSI RIS E SR, B | 390 0.3, FIIBLE S HON 05, B ARG 6, 4504
S LB B 0, -

3. MEestikER

- Z RO RE T S DR A .ibl SO, RN Pro/E BEAT AR AR . £ Pro/E (KA s
SCRICE Y AR

1) SAMFRESHCERM L. TEARMMAA: Trmies. gihs, Er Aot %
Tyt W ST .

2) SEKe IR s g TR 7 T R e St e e R e Oy, > SRJE R I R DSR4 T
WSy R A SO gt W 0T AR R A Re Sk WSk, RGALHiE, MRSGE R . 18 19(a)Fran o E

DOI: 10.12677/m0s.2021.102042 421 e RSE TR


https://doi.org/10.12677/mos.2021.102042

- s 3 T A 3 T -
3) Kkt b A (A 2 SRR A M R, i B 19(b) R« FFiE T Pro/E @R ThREMIE RTE TS, 40l 19(c)
B

4) JEIS e R 1T e A AR R A
5) HMECTFRORFESI Fr, SERHREIER, Wl 19(d) TR

/

(@) Em AR Sy T A 7 T (b) ™A =4iszfk

(©) M % (d) =4Entes ki

Figure 19. Schematic diagram of 3D modeling of impeller
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