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Research on local ventilation constant air volumeintelligent switching

technology and its application

LI Tuanjie', HUANG Weiming', PAN Weihua', DANG Lipeng', ZHU Deyun®, GUO Wenfang’, LI Bo
(1.Shaanxi Shaanxi Coal Huangling Mining Co. Ltd., Yanan 716000, China; 2. Xian Reloading Hancheng Coal Mine Machinery Co. Ltd.,
Hancheng 715400, China)

Abstract: In the of local fan for mine fan switch, it’s easy to have a short stop wind that cause the safe production of gas concentration
transfinite problem. In order to avoid the phenomenon of air volume suspension caused by fan switching, according to the principle of con-
stant air volume switching, the intelligent switching control system of local fan with constant air volume is studied. By using the principle
of constant air volume feedback fuzzy regulation control, a new intelligent remote control system of mine local fan and an intelligent mon-
itoring device of ZFJ1140 local fan are developed. It realizes the remote and real-time monitoring of constant air volume and fan running
parameters in the process of fan switching. The aerodynamic performance test was carried out in four places: the air inlet, the air inlet, the
air inlet and the air outlet of the collector. The results show that the aerodynamic performance of the fan is good, and the total pressure effi-
ciency of the fan fluctuates in the range of 82.5%-85%. The application of ZFJ1140 local fan in 1010 auxiliary roadway of No.1 Coal mine
of Shaanxi Coal Huangling Mining Group shows that the variation of roadway air volume is controlled within 8.89% during the air volume
switching period. Compared with the traditional local fan switching mode, the constant air volume switching function of the intelligent loc-
al fan effectively ensures that the gas concentration in the roadway is maintained in a safe range during the air volume switching process.

Key words: local ventilator; constant air volume; air volume control; intelligent switch; frequency conversion control
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Fig.1 Principle of gas concentration feedback regulation

2) AT I DR o 38 i 22 S A XU XL T Y
IR A% SRS 0 3 JRUATL 1 0 XU, 7 A 7 A0 52 B
k= GEPNEONER SITVAR: SN RR ST NS 321 TN
SRR RE, S P o E XUBIL AL AR A f e
WAL H 100 U= T A T KU+ XUBIL S B
At < B K e KR < e K BE/100). A K T XLR
AR A () MAT

A=(Qo—0500/5)/ Qo (8)
2 Qs 7 500 m A0 XUFRT KUER: 5 O Jhyad XUBIL Y 1R
5 Oy N RUETHE AU XU, ms.

3) 3 KLU IE R U R TS o JRy A ad XUBIL A TR
Frag R UM 3 2 18 KALRYBRAE, S1x5 e FC 1, 1
i KAL) o A5 b 2 o IR 45 AT BB | 4 BUSbT R
BIR, DRI A 43 o e, 2 XU T TE 5 36 XUBIL ) sl D48 5 A
15 YT KL g 720 3 e UL B e iot
T 09 56 )5 Bl It ki XUAIL, () 5z A7 3 XUBLA%
SE A MR A — UK, Ji i 1 3 XL A% (3] 5 2 R A —
UK, (817 A0 1 A D e KWLz A7 40 5 5 TS U1 48k v fik
SRR LU AR, [ s e [T 7 I B 9 4 A0 M 3l Y — K
[ 2 FF B2 9845 25 =100 WS Ve b Bk s s,
FIIF I 1k 3 XUFLXUT ] O P o A 7 3d KAL)
— ORI TRV SR AS A8 4 I U SR o B I 1 DA
it LR MU THEAT B il P2, 2R 58 1 Sl0d W0 65 38 XL
B AT [ AP IR A o A KU i R D) 5o A e XL
AILIEAI, 5 XU i /N D) s e b 3 KUBIL P03, 7 b
WEABIE, BIESEUR BUEAT T — I hld
B AR g AL N s A7 XL T EE AN
R 1B 38 XUHLXUT T2, 38 A0 kN i 32 17 1 XL
IBATHA N R S 1 XALIS A7 4, 3 e 5t
e Lk 38 KUBIL XU T 4 T (] g T80 38 B A% ), Jitis
738 WAL 4 5 (TRl f R 2] 0 430 ) , 45 1 Jntia
Al XL 7 Rl XL i s e XU 28 4L

168

(s T DI ik sl R, Ihkah YOO, Y1t
i XU AR A, DI A A 5 Ik Sl U s/, )
Dageid A KU AR, Ui 7 i

DR 3 1 2R 48 T 5 ph B P XS R D A
PR JREE XL S X PRI G 4
ROLIR) fr AR E AR H Ry Tl R
AL i At ey R AN, [l Ap AL 268 1 )
i e MU 2o RO XURRT I s B FLB e, rRL XU
IE MLz A7 R B s Hh KU A2 A T A2k, AT
R DD i e b KU AN S A 1) i A PL DI 2
DR 3 35 SR AN 2 B o ph i KUBIL B s AT R
(X (5)) Al A, KUt 5 HL B AILAS S A — 5 s 18] B A A
TEFESRZR, MR AR P, SR S 2 U
VRO RS AT IR o Pl [ R P ] 3 s

------------------------------------

gt | BHE

---------------------------

bl | bk

s | | N

| g [ | LR

BRAER || | -(EBAIT
e B

B2 Ryt 2 &R 3 R E

Fig.2 Principle diagram of fan switching constant air volume

regulation
VA 42 i
Ae e
KP Kl KD
T oel le[ PID sl = =
T s [T | e L i |
IR O

B3 RE R AR R IE
Fig.3 Schematic diagram of air volume feedback regulation
Kl 3 B K, Ky Ky, 7350 7R B PID £ 4
1 =AZRL, B LBIS R W SRR S8
e Fl Ae Fr I FTRIRZEFIRZER,
I 3 25 7 AR TR i AR O, el 2 I - 24 XL
O, THHNRE e,iREH el
Ae=¢e/Q, (9)
PE—20 41, PID 42 i % FSOR 2 il s E A T 1R 25 0
A, AR 47 i 45 AR A SO 4 BUBUS: PID iz 5T s =
o SR PID ) g i a, P AR g AR
WA, A BIAR N WKURE o RO 5 ) PID £ ) 2% 38 1
PLC eS8, 22 i F =t (10) st



REPAZEAE . B R LA BB R R G5 S

2023 455 4 1A

Q) =Kyt Koy +KplAel  (10)

A w(Qy) Pl s e(Qy) MIRZEMH; K, W IL
1 22555 K W RS R BG Ky 9000 R BG e MG
W

2 EENEZREEFI RS

D) RGAESE . 1 FJaim KL Be A R 42 il R
i ZFJ1140 JayiBis KALE RE W4 < B . 0 HBGH
IHLACHE Y20 A AR A | AR 75 SRy s a8 XUHIL = R
ST . ZFI1140 JEA R am KLY g ke A
ST PC AL, 5 AR R T SR AR P A . F B g |
ML R YT G 22 Wl s s A% SRt (o 25 11 2
W KGE sl Ber) . RGFEIEAE 4 s
ZFJ1140 J= ¥ 8 KL fe W % 3% & b ik ABB

PM564-ETH # PLC, ‘& HA BB M R4
PE AR SRR BB TR AE, AT /NS il
RGBSR, WH T Tk A8 Bl HAb i 45 1
PN, FELA TR AW IR, FH T RS S
RERS P AE R R A 10 T4

2RI K o AR 75 Ry E KLU SR FH A BRI
THA SRR 2 . EAR R XU, E R T3 R/,
PRI SR FH A B0 T8 75 42 O 4 LA 3k 381 o M i R i
U, i sh W R f/ N H Y T XULES R ] S
FR o

3)BARIT K o Ve WinCC 2 S 84535 1
Jr 8 KUATLAE 26 W I s 9 2R 45, T S2 JA) Jmy a8 o XL
BLIE AT 2 W%, s is AT L . fR . KU, O
W B . HLHLER BN | R AR OCHE S B AT SEIN
AR QN 6 B o (DJmyam RAILIC FRL A5 e YA

|54 a3 R Gosm HL
Ha i =2 LI
HiE 220 V[ oo [ 220V . EET -
R b T L
s AL e b %
2
AL
2
T TRk

e [ s sgixttese LT Twisnre,

REZRI [ FRRZBAL —— stk fr—{ A B— PLC ftlie
glg8s
2|2 |2

LI 485 pl ﬁ ﬁ ﬁ
S ek TS
A B <[ <|<|<
Y31 e
JCERIAE 485 JeLHAE 485 AL 485
EANELD
——00d pooI—— ] $ m
' : = i L4 485
Pelaar | e e
p| < 2
oL RURMLAR SR =
|3 M
H | A & §
= iEd)
%C;‘ 2] Tz
M = ES )
KBZ-200 = %
‘II' ERAL =] || |2
e ek =
A|B
(AlB] B HLYS 485
4 78 R#HEANE R EERRA
Fig.4 Intelligent remote control system of local mine fan

169



2023 4F45 4 ] # E2 M F H K 551 %
7512 —% o 2 Seay-
wotgns VPRI g e TR SRR b0

=

o |
S

[C

(a) BN LSBT

# R RE SR s
Wfﬂ\ g AT EBRC pe map
'Q - \ :h 00 ‘: :
L Ll
A = -Ea A s
z B - =]
i i
/Lr g L
ML SR

(b) RSN RES 147~

(c) KAL)

B 5 K 7 R 3 KL A 52

Fig.5 Low-noise local ventilator design and physical drawing

R

g

i
" s |
e [

He6 RARMHRERET

Fig.6  Operating interface of system software

T o e S AT 10 AN PE L s A7 Db AT
LT EFRBAPIRE, B R KUl AR S
ERSH . QEI A . 5 i AT SR i
JRHLIC Fit st HL g B 4 DA Sy 0 XL 0 48 25 A
AR BB TR B TR | FLHTSE
SURMERE | X W BT TIs AT ] BRGE AT N
], OHCE A MRS B IRE B
WO 3 28, S i BEE AR R R, 5 S B T
170

S A ) BB G 6 s, b4 s s it ) [ shatk
giit. BT HZEARE, BIEIC B SR,
@Web W BEEF . AT 7E P A A fi 3 i 1B w5
AT IF AR 9 5T 5 % R G, A A Ja) B 3 XL
SERHEA TG, SR S ) s

3 R

A MBS PRIz 7280, T PRI IE A X



REPAZEAE . B R LA BB R R G5 S

2023 455 4 1A

PUXEEAAZ B E T, 3 B 7E 8 KLU L Ak
M3E Ak, 3 RBILAR LA 2 Ol T8 L A 4
Tz AR (B 7), #E47 R am KL s sl s
PERENIIA

bR

"7 MRELETRE
Fig.7 Schematic of the test location

D) KU iRk zs S sh T Hae . 7638 XL
DGR A A 3 A S A ] o ) B 8 2 15t
10 A A (D 8), T s A ) 3 st 48K 1T 174 JXUHE A
DA AR, B an & 9 B o B DUt
A, AT AR s DN, IR 48K T ALk 1) 25 R kA
7 /0N, 38 RHILE AR 738, DU, 1 A KU AR
TR, AT REA 1 048 m’/min; M5z A 10 &b
IR 75 R /N, 2B (BN 846.22 m/min,

B R Ak
L INERE

e 1—10 £ AR BRI
M8 XEE#MNERE

Fig.8 Schematic of test points in Venturi pipe

S 9000 1 800
8000 + 1700
.| {1600 _
6000 1130 §
% 3 s {1400 -
| g 0000 - {1300 £
= 2t 4000 ¢ —e— R XUE 11200 e
_ —o FRURRE |y 100 &
3000 AR ”003@2
IF 5000t 11000
1000 | 900
0 L

g
012345678 9101112
M
B9 Ea#AAMKALMERNELW

Fig.9 Variation diagram of measured pressure change
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