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STUDY OF THE METHOD ON THREE STAGE

DESIGN OF THE MINE PNEUMATIC PUMP

ABSTRACT

The paper employs the method of three stage design to make analysis on
the pneumatic turbine system of the mine pneumatic pump in theory and put it
into experiment on the base of the KFB30-18 mine pneumatic pump. At first
the form of the turbine blade has been analysed under the theory of
aerodynamics and the angle kept tranformation of complex variable function,
and thus the analytic formula of pneumatic moment has been deduced.
Meanwhile the analytic approach to function extremum being employed, the
optimal installing angle of the jet has been gained, and the output power as
well as the pneumatic efficiency has been analysed. At the same
time ,according to the original parameter of pneumatic pump, the efficiency
and flux of the pump have been theoretically amalyseed and calculated, and
after that the waterpower of the water wheel has been designed. And then five
main factors of the turbine system have been designed under the orthogonal
test . The optimal assemblage of the parameter has been gotten by calculating
and analyzing the data, thus the parameters of product have been optimized.

At last The toleramce design has been fulfilled with the method of inner
and outer design integral analyse, the effect of the clear factors on the
characteristic and stability of the product has been studied , through which the
qulity losing function has been established, and the toleramce of the clear

factors have been made sure .
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The characteristic of the new product designed to the results of our
research have been improved a lot. In contrast with the old product, the
efficiency has been improved by 10.75% (the old is 13.55%), nearly twice as
much as the old; and the noise is reduced by 4.5dB (the old is 85.9dB) . The
achievement will do much to technical economy benefit and social benefit.

Keywords: mine pneumatic pump, efficiency, noise, design of

orthogonal test, parameter optimization , toleramce design
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=692363N/m)
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FERTH LB RDERELSMARY, RPOoRAZAER, . B
A AR BRI 1 T e A TR it 87, R Rt sk M r kR a4
AT AL B SRR A R R, X BSR#EATIEROHT. RETM
T A FHCY = 08, WIS Fo e R A
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=7921 N-m
TSGR R = A BT R
N =2y,
60
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N, =1000PQ
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3. 3. 1 MEKkRFHESH

1. BEHE  H=30m

2. BUERE  Q=18mh

3. BIEHE  n=4000 /min
3. 3. 2 kFRFEHASHMBRE

I REEER A HEER - REMRAEE, X RN
REZENHRFARRTEME, SENHES In, FREL LS
B WER 0.075 o'/s MTAEMEE. TR EN AT/ ONEEY
) AlEa AR R CR, (HEAH RS MR R

n_ =3.65n \/a = 80.54

H3f4

N n,=1-0.07 == 90.99%
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/100
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FRRE T e, %

0V
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n
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7. HEEIE N = 12N =2.4(KW)

3. 3. 3 KRFESHMEFMITHE

KEFE/LAMSEFEKEHEDER D, MAFEINERE, fR#DOA,
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T =4 AR |

AR AIEE REGESK R & FE A SHRT T 5
H. EEREGER LR FAECEIHE, U —RIVABIR A M, &
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1. 7KE &L RS R E
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MoMFHEOERE D=KiDg
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R KR ER, W Z=6.

(3) KEHNER D)

H§eshe Dy AU R/ B FE S8, RENWEAENEEE
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TRPEKERACHITK, F2E Mg ERE, Fit, EEHlR
HEER R O A B R ME S SE Dy B

Kt O EAERE:
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KR OERE:
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(4) MR HOREE S,
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e AR ADHRTRE, B =13
RO RS B, BEIZ KATFHOERA B IH— A KM
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ﬂl =ﬂ1r+Aﬂ
AL —REL 3" ~10° . AUNTHAB=T.5° , 4 B,=30° .
FHEM AR PUAMIERE, 3 H A EEmWAR I
(6) HREES
KEEMER QT600, W HAB/INEEN I~dmm. HTIKRED,
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e sy D
(D, — Z8,)V,,
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(8) KM AHORE D,
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! » b =6 o
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2. KEENERE=FE

EE=MAERARS R ARGEENEE TR, BT Hikigs)
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M5 A AR — S AL AR B R B R v RZ S A AIE R E u
AR w AR, B

v=E=u+w

PR B ) B U BT AR B RR 2 A SRS B R = AT
BCRRE .

WAEBER G UAEE o S, s SRS r, WH BT E
EREEESKE: v=0r.

AR P O O (AR WY T PR AUk U 1) L S R o T PR TR e I
ZHIENEERE, RHER M EERE. A E D ER RN

SR T 4 MR PR T2 £ 0 5 T -
v=v,+Vv,
Ao v, — RS
v, — TR (SR 4.
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™ 1416

KSR 25
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1 ERR R
PR R uz=5?02—"=25-‘3(’”/s)

2) WAt DV '
PR DMERE :]ﬂQ_bgz:z.m(m/s)

272

ml

_ 7D, :
et .92————~————_ >3 =1.177
: sin g,
3) X W,

Wo (1SR T I oh ) SRR B 23 AR R B A R B, BT
AN AT 7 BER RN P EE4Y - K A AP EHTErH 4 tH D DI AE X i
BE Wy, PSRl ) BB R A TE R O AR AW, KPR
Hahn, KPP EIH-ELH O b BARRT B W
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P RIRR We BAW,.

SKARXT A Bim s 7E 6 AL ARRT BB Wy

S — A SO, AT FR L DR A S R ST AR
A%, B W, 5 uIkAhB,. T Ve DEkH, BAITTLIAE
BT ERE W, .

SRt ) B3R B0 7E S L O AR B RS T E AW

!
AW, =K-— 2 g, sin 8, = 6.57(m/s)
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AP KABIERE, wTHK=1;

w N R AR = 26_”5’_ = 418.67 rad/s

ty A A B O AR R D, 628 BY t,=63mm
t, = o = 62.8mm
ﬁﬁ%ﬁg:—igﬁr=um
ah, - —
sin B,

AW, W R 5K, HEmrt iR Am, WAERD
ATLAMEHM R D REE = Ak, WE 3-7.

VU2 VU2 oo u2

B3-7 MEEAEE=ME

3. 3. 4 BAzAiEA

EHgr b ERE, M ERMNLRE, AFERY, kR
B, WX AR S B FOIR AT LR M TR — B, R H DAL A
St h B ORMANE, TEBHEL

4,V s

H
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V., RTCRR M EOH e 0 LR A R A, HAE A

V
Vo =, ——"=19.34(m/s
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MAAHRZE, AR RS LR SRR EiRERE
igje AP

HT_ Uy V::Z.' - Uy [Vqu _gu2 (1 _ O—)] = 4186("—"1)

wh o=1-sinB,/Z% =0.88

TSR AR AR L R WK J3 ok, W Rt

H=H,7, =34.98(m)

A7y, =83.57% HkHE.
3. 4 PRk EMANE

8 3ok B R BRAG AP AT, AR 43 A B o R 4 I
M. =39% . BEFERRIBSRBIHEA, G KRARNBEES
1y = 73.36% , MARSKEHREE S
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HUHRANFERENRREEGHANS, — M3 MRS,
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o MARRR EBE A RIS HAT

ATHRKRRESME. WM, HELESEAERTIEYRER, &
RTUTFRAEE, SMERREAKE,

1. Mk

MR RARNE, KBS ELAEM. BT i X
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MBI B Hik b Z S SH T AR, MR AEARE. RN
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BT WEVHSECAM FEE (LR f3R7R) Mt e (B
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2. IEERE

WY MBI RAE M B B2 —, HcB AR AT X R KB AR
RIhER AR ST, TR NNEN, hs TinTHE. &
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3. BIRAHEEATHEHR ABCDE..




H3s W

1i

= ® 25

| T lsE sz SnRocSRHRInTssfsantag 2

I I R == - = e e = I L S e R R g R &

- L] I

ar mU ~ e e e e = M e [ — o mmm m m
.u ~ O o e 6 e TR e N o) e~ W m

axD,
10

D

43D,

G,

G

¢

WRTR., ARGR TR

AiB

AXB,

% 4-3

B

KEET RO 28X

e

21
2
2
24
25

26
7

142 | 1208) | 024

10625 | 10872
1071 | K68
1L

11:41

1198

2% | 8195 | 10525

054 | 5% § oI

980 | 9% ) B0
11t

LB LI | 20| LASI2ZH0 8] A |4 D0 )T

DR | B | HR97 | %0 | 5

63

|

'
B

5
0545

1L

nm | 957

100
1o

%8
119% | 075 | 236 | 027 K%

ey
10715
987

11030
1109

e
5| 9sg
009 | 980 | 2256 ) 1571 | 224 Dl

a2
iR 315 ] 40. 616 36. 18| B. 041 42 9i8[ 10. 494{ 2. SO &6, 58| T 4 | R 28| 0. BN W B B

NY | R | 10H] KY |
588 | w08 | 8/Y

9

053 1058

930 | B@ 27| 2%

4 ol

BRE7

K
K
K
X
3
R




AUBT A8 1 arid 36 W

4. 3 ERRWEIBH EHHA

Tr AT R AR FE A R & W R R sl R i E), RS
K e E s AT g . Hob ol 5 IR HE B 3 2 4 &
I TR 327K Ak 3 R Rk B F B R B 1R 2 5 L B A B 4 AT R
THESSGKBHEMIEE 2, BHrmaTE, BE~WTEER,
FEROTRRRE (BHERZE) MyIRINAFE, BRRRTFE, B2
R ABENLE R SRR . 752 20778 B g 3O i S T 22 F 7 0
(S0 SRk REULREMENEENREFEHT A (S S ) SR
BAMMREREZTFHM (SO, FT-EEBE e FEmEF 7M. B
HEARRBIERREEEWOEE (S ERNEEEERREE) fh
AT R B A4 HI TR SE

EMSrEBRARREAT, #HLERD, BERRERKERETR
B &S IRBER), SRRRES EMNEIREEIK S, R
MEMARLEREMEEENEERE, Pres LRI RS, A=
STREH A ARG — M, A ERRNEMETER, FHTHEY
AHERTE.

REFEANOESFEE, S2HIENTY, i FEREA
#4390,

1. AREF SR EEE

REHIEER T= 5 =306.93
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2
BIERE CT:lcS%QHZ
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i=1
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BEHE fr=n-1=26
2. BEVHRETFREBHE

m

1 |
S, ==Y K} —T=7(K,ﬁ. + KL+ K2 )-CT

Fos
SAxB = SiAxB)l +‘S'(A><B)2 = S3 +'S4 = 79439 (foB =4)

S e =S ey H ey =56+ =329 (fic=4)

Sin =S seon +S ey = S S0 = 144741 (£oo=4)
S, =8, (S, + S+ 8-+ 855+ 8, +S45 + S0+ S4.0)
=S5, +5, = 13867 (f,=2+2=4)
MRESEFREFNTEY, BEARNEED BARE, BLTR
FIEAS 2 IR TR SR 2 oA, R —IRIRE T S,
AR 2 S, M

._(WHKA1+W21KA2+W31KAS)Z - (-1)(9',"]4+0xl25.83+1><83-9!)2 =9.724
e A28 - 9% 2 '
Yl

s

(PaKa WK WK ) (1x97.14-2x125.8841x83.91) o) oo,

Ay
A"' vA3S, 9% 6
WKy +Wy Ky + Wy Ky P (~1x138.24 + 0x86.74 +1x 81.95)°
D ) D
Sy = - = =176.031
yALS, 9x2

S - {(W.K, +W23{(m + WK, ) _{1x138.24 -2x86.74 +1x81.95)" 40.405
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BmMBES T RmUG I, ARRTHEEA, . HEEREFY
AR ENG HILFEE ARG =25 R R, RN E bEHRE
¥ XFER AR g v 4.

3. Hip ) 5T

& BT AT Bk RRE EELR F R, B0 X — bR T
RIBEE, FFERBEERE R FARERDEER DT, TARRRES
BESTERERY.

FRRELH R, FAZHEENHREF TS, 3, SMEEE

EN BOASIRIMRRET IS, E0E—HrRET| REI D)
REFHM S, o WHENMEFLITS, , RNEENMWEF 7%
ZHEE ML RET MR, 0
Sy=Sy=1uV.
TR TR & W EMARE T (S, JF & S B 2F 7 I LE 1.
Py =Sy[Sr =Sy = [, VIS,

HHERRAOGESREF RS TTRE, EAR 4.

WMFRERF, p. =100%-Y p, =18.627.

R AR M TR T LU B, T R R B

Z, fRERZM RS RHEWER K.
4. FIHESNE 44, HITREBFHRR.



ARBTX¥GL20i X W

R4 FEGWE
FE [IMEFFN | AR | FEMEEHH _
FH | 8F#%| S p (%)
g 3] S f v
A 9. 724 1 9. 724
Ag 92. 591 1 92. 591 18.33[ = | B7. 54 |12. 415
B 40. 616 2 20, 3080 4.02( (x) [30. 514 4. 328
C 42,619 2 21. 4590 4,25 (%) [32. 817! 4. 654
D, 176. 031 1 176.031  [34.85) #% | 170. 98 |24. 249
Dg 40. 405 1 40. 403 8.00] * [35. 354 5. 014
E 11. 767 2 5. 884
AXB | 79.439 4 19. 8598 3.93) (%) |59, 235 8. 401
AXC | 52.994 4 13, 2485 2.62 32. 79| 4. 65
AXD | 144,741 4 36. 1853 7.16] * 124, 537)17. 662
e 13.867 4 3. 467
4] 35.338 7 5. 051 131. 326 18. 627
e\ E
e
T 705.093 26 705. 093] 100
Foa(1,7)=3.59, Foos(1,7)=5.59, Fooi(1,7)=12.25
Fo(2,7=3.26, Foas(2,7y=4.74, Foo(2,79.55
Fo.1(4,7)=2.96, Foos(4,7=4.12, Feo{4,7)=7.85

HAESNTE, A (HAKRED. D (RHWAR MYLEREHER
FEM, THEMAXDMREFREEMR. B P EE). C (MHE
Wy BAAHMR AXB MEARDEN, ZHAEH AXCHERE (8
WA B R FACTER B PRV RN, HEREMERIRF CE
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HEHE =88 i
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ERERZEKFEEE 27 KIALMER FZKFHEG L4, KAt TIE
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REFBETRIRRZ A0, FEFMEMFEEAKFAGEAT, WHETIFR
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1 & —
H=— x, =T
n
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e. - F, - T
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306.93
27
a. b o dps em\(ab)yx(ac),k\(ad),.,@r’;‘&ﬂ{ﬁﬁﬁmiﬁ[ﬁ]e

=11.368
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=11.368+2.620+3.992+4.060
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8§ =8,+S;+8,=35358

fl=fu+to+ =7
. S
=" , =35, 1
V] fe"SOS

E)l<1=0.05, mlj Foos (1, 7) =5.59
n~= REE K (+BEERRBHEZA) =279

S=x fﬁm(m)x % —43.068

Bk, Br s FRin i ER B h
=ty +6=22040%3.068 | 04

H=Hapone
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AT ERESTEREIE, BIRERSH . FEMTRAR T
BRI BRAT 0K 4 A S AR R — ORI B B 1 B R BT 4 (4 Rt , it
ITRAERSEE, LA E KA LS.

BitRBLERWT:

EE0F SGE ME (%)
HERITFFM (ABCDEy) 2422
THERFEMT (ABCDED 24.30
MEEEE (ABGDED 24.19

PLERIFRE SRR, 8 EERRMERT. TEST AR
REfl RS R . 3 BB IFAS IR0 13 B RO L IRk M R BR &
H 10.75% (JRFRAE 13.55%).

Fealta i, TERERIARAE AR LURE A R A Tt Bl
%, #—PFRFGHIRMG.
4. 6 thpEdhsk

RIWACR M AR, ARSI RINAMEERANKRE S ZETES.
KREHN T EMEROVER ML, UENEARETESUREHES
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FRMEH A AR AR TSRS, TRERIRRN KA.
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A kMM ARG T, EFE T 11 A LAE. HERK AR
FAE B DA N ENRK TR, EEETE 2500~5500 r/min BEERX
HENT N ALRA, R0 EHE TRANBEN S L%, HiEMA
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RIEARHE KRR ), &W TR KE AN, LA
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Rz Bkt e AER DERE S RE A& n~n . DK
IR SHEERLRBEN w ~n.
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FERUKRIEEEIRKR, BIVEHRT 9 M L0, MEHHFEEAR
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KFB30 — 18
[E R0 W 1 34 M g Rt w7 ik RREN i el 28°C
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