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Abstract

The crop production and quality are based on the accurate application rate of
chemicals in order to prevent the damage from the pest and disease. The pest will be
out of control if the application of pesticide is unsuitable, while it will damage crop,
increase cost and cause the environmental pollution. The objective of this research was
to develop an automatic sprayer control system. It used a proportional flow control
valve to change the flow rate with the speed calibrated by the LabVIEW program. The
opening of a proportional flow control valve was to choose to be 20, 34 and 65% with
the suggesting values in the previous literature. The flow rate was dependent on the
variable operating pressure of a pump and the opening of a proportional flow control
valve. The speed showed by the program with the waveform chart in LabVIEW could
by analyzed. The variation of the speed with different parameters in program could be
found and the speed read from the program could be compared with the actual speed.

The results showed that the application rate would be changed proportional with
the operating pressure, but the outlet flow rate controlled by a proportional flow
control valve was not satisfied as expected because of the smaller capacity of pump.
For example, the flow rate of 20% opening of a proportional flow control valve was

close to the flow rate of 100% opening. The value of cycle time in the LabVIEW



program was used to count the speed, and it would affect the speed measured by this

program, and cause the proportional flow control valve running wrong. For example,

the speed read from computer program would be an instantaneously extreme value

when the value of cycle was 0.05 second, and the opening of the proportional flow

control valve may be 40% not 65% as expected. The speed read from computer

program was closer to the actual speed when the value of cycle time was 0.5 second,

and it won’t produce the extreme value to affect the running of the proportional flow

control valve.

Keyword: precision agriculture, LabVIEW, rotary encoder, proportional flow control

valve
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BHRBAR > RRRDHRBERZH BT ERAIFFAEBORE > BFALTRE
5 EAERBIRIET - LENFH ETHLBI MR EF MM E L > L5 M &

DREBRRS 1 AR RS aHE T 2RI L RRA 6K

A (1995) AP HEHBREAEEBRTEZRE » BHEFH A RBHE S
HBCGHIR AR AN EFIR BB R E - BoR P > R4 20 £k 4 Kay
FEXPHEMARE  BHREREBDIAE - BT > D=9 M E 6 KA

Q,=NQ,+Q,

EHY QAN EAZ (BF AR AT) NQn A5 EH2 Q AFR
EARE © B P e d R ZE R R AR E 0 A A Bernoulli 77 2 X SR A R TR
Wbk o TTARE B AL H MBI MR A 0 Quef(F) (PP, 0 B Py AIEHIBIAT
BRSSPy B GIERI AR E N > FAESRIRG RN FARERTH

iR

el

A48 2 0 Q=KV,(1-n P1) > Stk K A& 8 4 F § MM s g 8 0 40k
9%

GHRMEHREE Vo ARERER -

By
)m=£+
St
‘Fm

LiT AR M A I NQNWGV, » 9 N A 58 W A5%

E mlm

]
b
Ay
[cL

W E N K A 0 STAF ] FE B 2R N K,
Q  Q-NWGY,

\/Pl_PZ \/Pl'PZ

AR EF B o I R R SR )~ B AT L S H L = 18

f(Ft) =

BFaZ mAXRELOHAEE  $TRE  HARBFHLAEE > A
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THERALE AL 2 RERBIEFMATRGRA ZEF D RZH R B
YHEMH BN EXE c W AR R RPN ARE MBE R SR E -

B RERBT REABRNEZGFHRAREL » THEAR A £45-F
HARA BRI A > R S EEHEER AT (BPAEKESETE
B MAEGR% -

#£ (2003) 12 GPS M B Bk EE - K2 FEE GPS R E %

) 25 I R BRI LR R B L B B AR Y 0 R E - BB GPS

REES BB BRG] 0 S R ERAA @ T4 2~3 K45 - @R b

AAEHERSREIES - B EZA A ELBEATEERRFHRBMAE 28
HIMEAR @R A M T M o 45 o) BB B VT G ik S b s gt o

B ERA £ - Ozkan (1987) 4 B2 T As#2 X (microcomputer program) —
—SPRAYCAL * I R AT BHKEHEATHETRR LR ERBRAAZY
A o BRI R ERREELE L3 D Bt % (Nozze Output
Method ) = sb 4 ik E B — s 28 » oo LA B %8 F 0B (nozzle spacing) 2 Mt
BIAT AR B EE ~ BEE Rl E AR 2 R85 & - SPRAYCAL B € 85 > "§
BRAFERMAETEFZERACATES > ERvUE A EM P56
BENERERELAGTROMHEEE (B4 @) sbETH SPRAYCAL 12

15 638 2 LT E A 3% £ (application error ) o % J& F 3% £ KN FAEE 49 5% >

2.6 = R A LI IE R R AR

HE5E8EmMmE > B4 2 EMMRA S R ey 4 (clearance ) » &7k
I Ex AL LMEL R MM EERBE (LEZLAAGRIIE) #

S IIEBERE > ARRIEMAEE A E L R40E 23w (Hood
12



etal., 1990) -

Gebhardt % A (1982 )% 3t 3t 32 3% 5 22 R #5 6 % 3] #% (high wide tractor, HIWIT )
WA EIERR > LRI EAB R E (Ackerman) #4403k
LURD S e AL 48 A B9 IRAT -

RTEARER - R HRESEFDI 0 LB AT e A H A
R S B ARG EWAES L o flhe Lagué £ A (1997) X ¥ #HEBEHKE
1% 4% (Wide-Span Implement Carrier, WSIC) JE A #» 4 K732y & v HIT
A 2y i HE 15 3T BB BE 2 A 1801995 4 Fk Z 4 WSIC da## % 3% 60 A (150 38k )
HEBE DN TEFTIBBAELSRERADEAAE -

Beasley ¥ A (1983) X ¥ > AT AU BERGHEXEE4E 2R

BREAKE £ 690 2] 2,758 kPa ¢y B ) 450N 85 4.22 NE i@k T 0 2 306
NTH VAR FE R R ACEE B 0 4 40% 0 E R AR B IR BT AN
HOBEMRLTEFE - AERERNEE A AEBEERE —KRNEBK
BT ER C RER D MR E B e E S 0 DREMERRE D 2R AF TR L -

g

Smooth Film Smooth Film
] Forming
Hollow Roggsd
‘ Bubble
” d O I A
o0 0,00t i
® % "o 5
PAY COARSE FINE
P ATOMIZATION ATOMIZATION
-]
DRIBBLE ~ DISTORTED ONION TULIP FULLY DEVELOPED
STAGE PENCIL STAGE STAGE SPRAY

INCREASING LIQUID INJECTION PRESSURE

B 2-1 %&aeeyFEALidf (Nasretal, 2002)
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2-2 ZHERFAE CAHZARARNSE)

Mozzle,

Actual spray

Theoretical spray
LA

S
di

ray
nce

|<—Actual spray width—-|

-+——Theoretical spray width —

2-3 gty B A% 5 50 F (Nozzle Network Co., Ltd. )

LAGERD) g

__q
—]

2-4 B3.°8°% (Lefebvre, 1989)
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Exit Planc

2-7 SmEiBEWHRARBAEE (Mao and Pack, 1992 )
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2-8 B4 g% (Lefebvre, 1989 )

2-9 AR#HAEERANREEE (Nasreral, 2002)
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Calibrator |

2-10 @A FHAb 5 %3t (Nasretal., 2002)

Liquid Feed Pipe

(

Flat Fan
Nozzles

2-11 BRI eE-% BB L8644 & B (Nasr et al., 2002 )

Rl Yaw il

- & &

2-12 "E##4%% (Janeral,2005)
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R=F FTRIGEAXT X

AHTHINEERFERMERRBERMAY X EBARXAREENT
AR B 3- 1 Piom o B F ST F G SRR ) eI B MUE B T B WA Teelet
BARER T HAEZERA 510~ 1520 g2 25 kgfem® B B B £ 20% ~ 34% ~ 65%
BAHMEFATHEERE  EHETRALLE 3-2 A7

2 AERX AR REMREE > BERLHEM s MAERTEEAL R
EEWR S - ALERT 0 LFEMIEER 4 0.05+0.1 32 0.5 £ > 24 LabVIEW
NGRS B sk AR B R A MEARF R BIEH AT @4 R B oy
FIE AR FLE o A N R MRET @ A AR KGR £4E 0 B T ERAR S AR 4)
R EZEAT G RILPI B ARIEFIES » Skl LabVIEW W22 698 B 325k
Lefp B 89 3SR TR 0 e LB M EFES AR R E RS 0 BE MR TR
ERZEHEATHE - RAFALMBIFR A 0.05~0.1 82 0.5 % SR =M
FEFRl T 0 R T L LA LB R 615 L - H P b B & F IE 7 1F B 0y F) 7
PRT B ARG T B Ry E S E S 0 3 e AT BB 48 Lo fp] B & 4 B F R EFAE
B ERBE LR c R TRALAHMHHAZETERAZ Y AR 3-3 2E

3-4 Fror o

3.1 BB

1. #HhBHE

= 3% SUPERLINE ¥ SF 4% » 42382 5 5 0.75 kW kEes) 5B % % o
2. BAO¥H

MIE R W-25A 6 3 B 8y 71 K Btk > FLASE R4k — o

18



3. WHEHEEEHHERD S

WMANTRMEAIENEES > BB BACGRIE A NEF ARG BRI E
TR RE C BRABRBE - X VAR E AAIFLEIM > SaEs T adk
TH L EERE > R A= -

4. He# 4525 (rotary encoder)

AR s A B R e i B R A AL R AR R TR T o RBH A %
REWEALHBHERE > ATETH R REMOME > THRABEZIER S RETH
M EHE A CRBERERBRA BRI EF LN - Tt A Ak
Hr R o ARIBA B2 PR 0 A (OMRON) & E6C2-CWZ6C Al 3%

(B 3-5) EREFAMER= -

5. RXMEA R LabVIEW # #t3% 3t #k a8

R AE 0942 X 2Bg A LabVIEW » 2 % % Laboratory Virtual Instrument
Engineering Workbench » & —f B b2 XEZ (XMBAGEST ) A A EAEH
KB OB XERLARE 0 TREAIIEF A &% > EMAEMER M
M ZH o ABRAIA LabVIEW 3% Bk $8 4545 25 U35 - 3048 4 b fr] B 69 B &
6. FR#ER (DAQ) A8

7T $2 LabVIEW #2 X #5820 A& 3§ B S 1% & SM R Bk a9 22 48 » K Ba £ A National
Instruments #9 USB-6210 > 4% Fl — B # A ¥ A\ 38 18 LAE ER 445 B335 A1 A =18
B iy o 18 38 P 33 ) Lo el BRI 69 B 0 M AR SR AR ELAp) B SRSE BB R4E A — MBS L
N 0 HAAAF R -
7. EBRMEIES

BB HTHARRE 12V ER > B G B A E RS REMA S HE
0~6V TR » EHA oy o)
8. MHA#E

NEBEALEG NG EHBE > TRPUREHBER AL ORE > FER
19



PlOg R AR A S oat R A -
9. Hpw Xkt
A RAEEF RM-1501 A5z eq kst SR AE E58iR > 3 8 LabVIEW
WD Ay AR LR
10. Teelet &4

F20HEREERE

32 Ky
TRy R B RAZCHEHNERAEX R AL AF TR
FEMEBRARMERICAFTR R -

1. B3t EBRABEELA

B PEEXT 5 mm o 0 % — 3 & LabVIEW 41 A DAQ 72 2% 18 8] % 2 4
75 353N I iR R AR AE 0 B =3 R H R Bl R A IR B R Bl ey Bfw gy @
M B8 EL A B BB KD

—HraNREHBESRENERREB LR KM L B S

(counter) LS74191 & 22 4 T4 DAQ #2841 R %] - B 3- 6 A4 A DAQ #9#aLk
IAEE (All) BERREHGHHEZS WL R ERE - B 3-7 A S4%
BEH RSB AR B RE > BORLLMABERRZTRE - Mt Fiik(d
g2 X A A A LabVIEW 7922 63+ 805 + 6935 431 # (Edge Count) £ R, > sbif X
StE B A@E (P0.0) ehpRMETNIER -

%4 LabVIEW # Z 42 X, > #] A while 18 [ 3f 3% & 05 - & 510 8 44 R [ B
o 0 AR AR B A 3R 0 I AERE R R IR S DAQ Fay B b B - A2

A P AR B d ik KON E B 8RR B oaY ok B—— A & Bt (greater function ) > # [ 3-
20



%8 AR R 3060 #2190 rpm 85 > P1.O~PL.1 1 P12 XA B s A R » 5]
o 90 rpm B - =B Ecfr gy ki@ W A RAE (High) AR -

A2 3% 1 Lo ) B B B O @ RUA R R ) 6 R T RN BUE EL ) B BA RS AR LA
A% (LM324) 4% DAQ & h a93 3 R A= 4] 4 E % (RY12W-K) > £ £ &

By EraA RS REmAYE > EMmAF LA MBI ER AR L E
I e

BT BB A P @ ZEWR A mIRFE > R ALEA BB E
Ao EERGEESERATRAE 3-9 BiEwl b eI M Z 0 E > DAQ

@@ PLLONPLI P12 R A B ERE BRHRRNZIRAERABRNENSS
#ES  FENSEERNERAGEEEG R TR TR > LEMEBPAERE F R
R fAS s o d tots] B % 69 TR K B AR M 3g K Stk fs] B B B #73Y o 48] 4o 30
rpm BF A FMEA3KQ > Mkt E 0 rpm BF > AT A 1kQ- B4 AT AER
BOEEFHLERS HMAEAR (FETES ) W E —EETEHTEE RN
BmeyEMR o R A T TIRME > EF AR €S -
AMAEMREETRFTRMILGIBRTOEMAE > 25 & 0 23% ~ 44%5R

70% » HEHERGEF 455 & LM324~ 150 Q (R1)~100Q (R2) ~ 1kQ
(R3)~10kQ (R4) 2 RYI2W-K (#E %) -

3-10 A5 pr A BB EEHARGEN » 2T REEZSRENERE - &%
75 B EREILAGE ~ Lo BB RS SE e BB B H] B R 69 B A& DAQ #
Nz E LR XRTRZAA/MATHBRAMEMAwE 3-11
PR o

{2 E 3% 1 da AR BRXET > DAQ & ERAEMR 48V HAKE IOV B 318
MEERERCEAADERARLNERE - MERIRL£THBIRE * RRARERAKR
264V > A3 EHEBEAMBTELESRBEIRKRER  ERARERAKE

21



&9 BA L o 9] 4o 38 3% K 30~60 rpm B> bb 5] B =T A BA L 3B 4 4% 0 43k A 90 rpm >
el BB TTRE 4 70% > T AER 44% - A T B @ E B4 m > Ha kg by
A EHAE DAQ Y B ERARERA T BT SH aFs At @ED
MBTFHEESNES > ERISHTR D SHMA AL > —BERFTLE
EEEITER 0 B R AR R B A LR &3 (compare function ) » bk 3
TEREAE —BENRANFECEAAFE > BB BER R FHE
BEHANERE  ERAREEZ AR 2 Ao B 3-12-F 3- 138E 3- 14477
HP RS5-R6#R7 574 33kQ~22kQ #1KkQ » 185 E 55 2 20% ~ 34%51

65% > M =148 DAQ & i@ & R e o7 > eI E R 0% -

N
\m=£+
ol

TS

F_MEEZEERT SR AR AEREZE —FE ¥ A LR E
BATEER A SR A G5 E 25 kgdom® SR ) b5 B BA B 6 o 50 A Teelet

EREAE 20D EEE c HPMAERAE (2001) XKk H > HBHE 20% ~
34%5 65% - MR ERERFALGIHNAEZHAZOBEREN ) BEARY
HAB-REEGMG  RAERTSEEENES TR -

AEHZERT RN FTHAEORTAMS GV ERNME » RRHEZRAF
U AKREREHAE - B 3-15 AEHTREMG THI RN =GERILET
SR A BAKEHE S AKREBEARE KT 0 B P HKRE RS — R M MIES S
KER > ERHTHEFTRAVBETZRAE > FLHMMEERMAZME » o
B P T

FZMEAERBGHEETREATRER LA LER UL FEH

BETEHEWMA 0 MRS EHkE > RERENEHESR ] £KER (0~6V) ¥
22



RiEAERB LA BAEREG—AERA SRS S —AEHEHER SR
Yors BA R e B AR B A By Bkt o XEBA B EKEE
B By R R A M Em b EIKATA  MTREEE A SR 2 2 2 KB B AR
WP AR R - B 3-16 BEFHRTREGHEL 0 B 3- 17 ARk
HELEEBRENEL -

EREXERBE B ELOMA £ Loy Kk > A A LabVIEW 2 E 35 aand
T LR kiR ME o 28R A RIAI A LabVIEW W2 ey & A B (Waveform
Chart) Fi#AFHR 15 eyl > E oAt SREFRHHBRE R aEERR (85
AR SR R ) REU TR BRAGEEIRER - 2 U R m KXY

R ERN i BREXEALER LR -

4. tbtp) BB E R AR

2 BRAERZBREGERRFRE - EHEEERES LG MIES > B
DAQ #  — 18 64 %8 b ¥ A\ 38 18 82 Lt 4] B 49 338 B R 438 4 > & LabVIEW 2Lk
WAL R IR B RAR S o A TRMILGIM EFE SR EFEEEL > —
Bl 45 5t 24 LabVIEW # &) Measurement & Automation Exploer &4 Test Panels & #4%
%] DAQ &9 & i@ ey BB > B 3- 18 &9 port0~2 BA Bf 4 A ¥ 4 tbp) ) &9 B L >
T I MEEY S &d 0 LA ZE 20 ~ 30 8 65% ° 448 b B E %
E8 ot > QIR T H ¥ — @R MK > LI RS T2 A MIEMEF 5 RZRAELL
Bl R AR EEAESER > Al 4EdR T port0~2 ¥/E— MM > REWLAMES R
2 AR P B B R R AR AE o Blho sRAF BB R 65%m EF ARy > R AT
port2 B B4 » £ % 10 £h85 Rl 4E tufo) B & B L 0%F & 65% ; sRAFEBI R E %15 %) >
RIAE 3T BB 42 69 10 £ 5% port2 BAR » LB MM E&REZ = £ 0% -

WMEWLHIMEFFSHEREFESHNIIRERE % > BEAEMMREERH - %

THERWFMAEERE A LEREZFLER » B THERERLLA M ES SR
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Blhotbpl BAE S Br e B F R o g B R F - FIBT R R F R R R F @42t

MERREEFEHOERL -

| e | e |

TR HES

3-1 HRE

HEER |,
ERES

k- mnil]
RRE

l

EHIENE

e
R

BHE#(2001)
EhE E
FRERA

R (R
TRAFANE
EeE)

B 3-2 BEHEETwAL
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EERE

hJ
=g il

ERREIR

HRERR15F
¥ / B E

SR
w > waEtE

l

RFRHF R
BRI
SR =

B thIRE
EIERN

3-3 #RFERIAAZ
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Test Panels B

- LIssi10%5
EETﬁE e
E#/EE

.

BRI

B
S AT
WERE

S
RSl
PRETERT

B 3-4 LB R FEEERAR

3-5 WS
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: : BREE

E= RPM
o fiz) p[iz31 i
2~ CE P
— ¥
:
3 [
DAQ Assistant2
EER/S) P
OE

DAQ Assistantd
data

E

Time Delay k%
b Delay Time (s)
= stop

123
4 | DAQ Assistant — =
data v !

3-8 FEERIR I 4 b 5] B B B 2 A2 X
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2
O

F1.0
Fl1.1

F12

12Tz

3-10 A #HiEHERR
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tepl R B (%)

00
o

3 51 A 1 B R

~
o

2]
o

/

A U
o O

—

w
o

/

N
o

[EE
o

20 40 60 80 100
#% 3% (rpm)

3- 11 #& 3% g2 bk As) B B L B A4

O

EE e ESE
1D
Eelay
P10 et B
S
i
Eelay
P1.1 M pg
r_Q_r'Il:j'lllll'llllfll?_./'_‘-—
i
Felay
P12
S
M |
il HLIR8
T

3-12 5Bk ER
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18- 20AS0-OHS

SOME VEL J0M v

b

EIE(R/S)

RPM

|

In Range

- [E -

Time Delay
b Delay Time (s)
53

Operand 1

Result

=

3

pl0

DAQ Assistant2

|

data
¥

pll

-
»

f

3

b Constant Value

=

nliErge bDAQ femmEE
pl.2

-
d

Greater " Tt
Operand 1 DL
T - ESw data

Z

]

3- 14 142444 = LabVIEW #£2 K,
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3-15 "HE Rk

B 3-17 sedkshB B ugi Sy ik
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—— —— 7
Test Panels : NI USB-6210: "Devl"
|Amlog Inputl Digital IIO |Cou.nher IIO‘
1. Select Port 2. Select Direction
Port Mame Port{Line Direction
t1/line0:3
El & Input (1) All Input
I Output (0) Pe9eeeeE u] All Output
| 7 [
port1 Direction
*xxx0000
7 1]
3. Select State
PortjLine State

z port1fline0:3 .

i High (1) EEEEI | Altigh |
) =E

\} 7 a
port1 State
0000000
7 o

=

3-18 #hpgE &gy Test Panels /& > T A M Bl b4 2 4% PL1.0~P1.3
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FwmFE LRHNH

=3
A

=

bl

4.1 "EE R

FAE —F B EATEL TR B R R ERILGI MM E - B A Ak 4-
15~ o S REBTEEREMEE N i 2R SRR LB R ERAA
BAAAEY £ %] - AR BE > AL BEBINHMENAES S
—RgEAE AR ERE (12 20R) FFAEZERA

BERAIREAR T IERE DR REMS EEEZEEER ATAHRA
AR EER 0 RMAMMERME 0% AR RARETHR - —HBULSES
—MEE% (B 4-2) BE 5% &SRB GI ML A 20%e R 17 81 B A 25
eymEsL (B 4-3)-

B Z AT B Z X (2001) 24 A BB A SR 2 b M) R B8 5 B B > AR
FALBIMMAE A 20%E2>HMAEARABNES (2HMERT Y 3~4458
200 ERE) BATRAREREARER AT ERAEBREERE  EAB
(2001) %5 mideyai? (B 4-4° LAZBER —REREKISAR L&
A SABZERARAEE S HARECERERI AR L&A 10EEE) EHUALET
Ero BRI M AFAERBORABNEZ TR/ EEHERZR > 2L A
REBERAFTHE O 2HAGENT  EHRALRA B SRENE S @ 1.5 »
REWERERHERT > ¥ HRENE SR AA 20 kglom® © $ /2% T35 A
BLOEEHB ARSI MME IR EERBERIOELT > REEESE
o LS ARKWEIFETR - ERERBETE 20%MEA MM ENRE
WA RE (B A 10 kgdem® 85 > 3 — 2 oge% > 2B E RS 4 1.16 L/min > 20%

FMEHRE A 1.02L/min) -
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tg B (2001) FARBRY FARAGXARAELATRBER Fok 4-1
B o IRBERERA > ERBNHES A SHMAENRENE FTARA AT
o2k

I AhBURAERE:

ARMRERERBE% (B 4-5) HaFaRFAELER)BERAK
A% (B 4-6) RE) > BEBRMELFRAE - & @E5ERB (2001) a9°F
R RATHREAKEFAMARMBERBE -

2. hHIMARBEF

WA KRB RN E 3 E - RA THE ZRER MK AR > {200k
BLA L] B 09V B A I F EAE

3. BEBRAMHFX

B (2001) AR XFHELBRAZET X > EFHEKERSHALHY
B Skgdom’ » MBRERUAEKREBLEM AL HIERS > LB ROP
EREBUL -

4. FEMA

WAET HAEKEEEZ WA > BTAELA (2001) T A 09 EA7 SoE B 8
BERK&k -BS > EHAEAZENGER -

5. ZRAREME !

B(2001) ERAEMBEAEGAKER L  HAELBANE — 509 RE ("8

i

HR AN 10 kgfem® 85> 24% B A& % 6 L/min) > M AR Z BRA S A B — ok

A

B S HEA AR — R R R E AR SRR E 94 1-2 Lmin
s MO A KRR E R AR TR KR8 5 R M B
B EBEHHNNRE -
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4.2 FRERBRT R

B % LabVIEW #£2 X 4% M 85 /7 o) AE AR R 46 46 25 3R L3 B s g3k - MR R K
NI TR R T AE @ A F B e R B E R B £ 2T A € A e ) a9 AR [E R
T e E A2 KA BT R F FIETS53% > SR BIMME B RAREFEEHE N -

B2 BREBREBESORRIFR A ERAXCHHRLEB LT R
iR I REIR D RE R K& KR £ G BBy 3124 0.05~0.1 £2 0.5 B B
BHEAREERAEZT ISPHNEREAKEBR HERSHwE 478 4-
8 Y1 4-9 P o

FRERER - MREFMARY > 2 BRI R R KB EBA]D > B8R
B H HBRARA R ER - B 4- 10 & LabVIEW £ X + &) 285 & 0.05 £ -
BHETRASSV LR EMEMERE B PHRRFKREAZEL 130rpm > L HEER
A6V ey T3akik (85.8pm) Ed 0 TTRE S FHLBIMESHEF - Hlhof2 X
SRR ~ iR g ek 6Y T FRAE 4 13K B A 40 ~ 60 #1 80 rpm > B HiE R
55V BEfRErR & 0.05 #ayerhl iR > aE R RAEASHREGEE £
Letp] B B B 3£ 2] 65% M JE B R H iR JE RS BL ey 34% 0 THREATERER T
BB EHRGHFL

2 A KR SR LR AT RERE > T ER=E~H
BRI pT R BB sy sk PR tbix (B 4-11) > TTHRE @M A 0.5 B8F 0 2%
BB 69 883 L E SRR 3R £ R e

4.3 b5 B B R B

tl B EFAE B Y 0 BRIV B TR M e ERB T LT R R
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EHRAE B 4-12 8 4- 1388 4- 14 55 A4 EH 0 55 LH % 20 -
34 2 65%2 EREME o B 4-15 8 4-16 8118 4- 17 ] & » 545 E & 20
34 1 65% FIF £ 0% ERELE -

MBI AR EFEESFRET > hERAVETHERERIZBERLETES > 3t
BF LB B AR & T A h L4532 6 B E 44 4L © 1w — BAYS B 2 65% > Bl B port2 BA
B4 LI PSS T 5 2 0% > 1248 FIEE 50%8% » A BAEL port2 BB » 4% tods] B 32 3%
FRAELEAZE65%  EER LM ES 50 £ 40%5EREHHPHE > 4B
HAER G RBETIEE 40%A 2 LA E 65% -

4- 18~ B 4-19 $21[B 4-20 BAeds B 20%40 K iE % E 8 B 5 0 BSR4
B BT portO BA Bél » 3t 2 %) 42 7R [3) 055 F] P9 75 L Bl AL BT B © =T 48 3842 90 3Bl B 0 Rl 42 1
M BERZRAAH > M 1S DRAMBROEEZR R XL 3 Hey MR £
MR E °

4-21-[8 4-22 [ 4-23 L AARWEFE 4% O R EFFE TR BRY
R ARAEPA L B 20% > FIARBE RGP MRR A 1 #8F EZR LK FAHE
M2 FHHMFREZRZE X S oM REE -

4-24~ 8 4-25 $1[8 4-26 L AHAKPBE 6S% I AR EFES TR TR
BRI —HEBREYIHABMTRA 1 B EARRKRAR - ™ 2 HH BT
Flay B &R K Xt 4.5 B oy b B o F] RAF B £

B EEREME THR - R 0% B E - & — 184 % o5 /&g — 18 B
BB » LHIRRER G EAA LB ETER » TR GCERLHMAESR
B91Es) » R A B EGIL > EMPBEAFRE - BB EHHME N1 H
U AERR B AR GRE s RS -

e E AR B R R A 0% » 4 B 3T B BA B L FH & 20 ~ 34 2 65% > 4 —
B Yo AP - TRER A HE 4-27 8 4-28-F 4-29-~ F 4-

30~ B 4-31 #2[8 4-32 - BERBVE THERLGRBHAER 0% > f£— B Y o
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R a R —ERMAERE  EARERYEZR D ARG ES - R gRLLp)
M E AR IEF RS IET -
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Z O PIER R EEY HFIER RS

B R A R, OM-1 ., 23 E# (SUN YEH)
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o) & 10W
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A 2~10 VDC
(4 A PIN SWITCH 734 ) 1~5 VDC
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et B o Ro~H 3/8 inch
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R R B 35 [ 0V»525V
R R i 86 0V->38V
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BEE X P
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R A8 E 0~5.25V
R K IRARIE R 80 MHz
ik 17 & 4 &
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o TTL
A tb g\
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BB -200 mV > 200 mV
B 0.088 mV
xNERE 4.8 uv
WASLEHE 4
[ 4 Btk &
P IE R 4,095 # A&
B BHAM
KE 16.9 cm
T 9.4 cm
&R 3.1 cm
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=i-4

R —RERE

1.

LI BB E 2R 0 B A d 5~25kgdem’ B0 H BRI S L 0AE (B

L) £FAFR

& A — - = us| E 75 + A H +
(kgdem®)
5 0.481 | 0.48 | 0.481| 0.5 | 0.5 | 0.5 |[0.497| 0.5 |0.497|0.497
10 0.54 | 0.54 | 0.542| 0.54 | 0.55 | 0.557 | 0.543 | 0.542 | 0.542 | 0.544
15 0.577 | 0.58 | 0.58 | 0.58 | 0.582 | 0.581 | 0.58 | 0.58 | 0.597 | 0.58
20 0.62 | 0.62 | 0.62 | 0.622 | 0.62 | 0.62 | 0.62 | 0.62 | 0.63 | 0.62
25 0.64 | 0.663 | 0.62 | 0.66 | 0.64 | 0.64 | 0.66 | 0.64 | 0.64 | 0.657
2. AR ERIEHGIMME > BEEFRA L S kgdem’ » 5 20 HFRE
HHoRE (B L) £EA+K
HE | — = = | . s + N A +
65% | 0.47 | 0.479 | 0.48 | 0.477 | 0479 | 0.48 | 0.48 | 0.48 | 0.48 | 0.48
349G | 0.47 | 0.477 | 047 | 0.47 | 0.46 | 0.48 | 0.47 | 0.47 | 0.47 | 0.47
209 | 0.47 | 0.46 | 0.47 | 0.46 | 0.46 | 0.47 | 0.47 | 0.46 | 0.47 | 0.47
3. AR EHBIEILBIMME > BRRFE A A 10 kedem’ » 20 A AR
Hhomizg (B L) £28+k -
ME | — = = g A ~ + A b +
65% | 0.55 | 0.55 | 0.55 | 0.54 | 0.55 | 0.5 | 0.55 | 0.55 | 0.55 | 0.54
349 | 0.54 | 0.53 | 0.53 | 0.525|0.537 | 0.53 | 0.54 | 0.54 | 0.54 | 0.54
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20% | 0.53 | 0.53 | 0.52 | 0.52 | 0.53 | 0.52 | 0.52 | 0.52 | 0.53 | 0.53

4. AR ERIEHLGIMME  BREFREN A 15 kgfem® > 520 B AIK

ME | — = = ) A N + A L +

65% | 0.59 | 0.57 | 0.58 | 0.58 | 0.58 | 0.58 | 0.59 | 0.58 | 0.58 | 0.59

34% | 0.57 | 0.56 | 0.56 | 0.55 | 0.56 | 0.57 | 0.56 | 0.56 | 0.56 | 0.56

20% | 0.54 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.55 | 0.55 | 0.54 | 0.54

5. AR THESLGIMEE > BREERAA 20 kg/cm’ & 20 A ERE
_I_

% e

b:]|

belo

Shomeg (Ea:L) #

ME | — = = ) i 7 + A L +

65% | 0.62 | 0.62 | 0.61 | 0.62 | 0.61 | 0.63 | 0.62 | 0.616 | 0.63 | 0.62

34% | 0.61 | 0.62 | 0.62 | 0.618 | 0.61 | 0.62 | 0.62 | 0.618 | 0.63 | 0.63

20% | 0.6 0.6 0.6 | 0.61 0.6 |0.595| 0.59 | 0.598 | 0.59 | 0.6

6. AR EBIEHLOIMME  BREFR N S 25 kglem® > 520 B EAIE

H

—

+% -

bl

HHoRE (L) &

ME | — = = ) A N + A L +

65% | 0.65 | 0.66 | 0.65 | 0.64 | 0.65 | 0.65 | 0.66 | 0.65 | 0.65 | 0.64

34% | 0.638 | 0.63 | 0.64 | 0.64 | 0.63 | 0.63 | 0.64 | 0.64 | 0.64 | 0.62

20% | 0.618 | 0.63 | 0.618 | 0.61 | 0.62 | 0.62 | 0.62 | 0.63 | 0.62 | 0.61
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AN FEEETR  RERTRERE AT R TR TR

I BHEREA A Skglem’ > H20HFALF—RFHHRE (L) £F
Bl R e
ME | — = = ) A 7 + A L +

2k | 054 | 054 | 052 | 05 0.5 0.5 0.5 | 054 | 0.54 | 0.5

20% | 0.52 | 0.53 | 0.53 | 0.51 | 051 | 0.52 | 0.5 | 054 | 052 | 0.5

2. “HEERAL 10kg/em’ s B0 ERHE P —R-gEng (Bm:L) &

B — = = jus] kA AN @ +

oY
&

2k | 057 | 058 | 0.56 | 0.57 | 0.568 | 0.58 | 0.58 | 0.583 | 0.577 | 0.588

20% | 0.57 | 0.56 | 0.58 | 0.56 | 0.563 | 0.55 | 0.58 | 0.57 | 0.58 | 0.8

3. HERANL ISkg/om® > H20HERHE P —RogEag (BaiL) &

B — = = jus] kA AN @ +

>}
&

2k | 06 | 063 | 063 | 064 | 0.62 | 0.64 | 0.6 | 0.62 | 0.625 | 0.63

20% | 0.62 | 06 | 0.61 | 0.65 | 0.6 | 0.63 | 062 | 0.62 | 0.62 | 0.6
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£~ B (2001) AERX#4E (B L/min)

& 8 10 13 15 18 20
B
R (%) kgiem® | kgidem® | kgidem® | kgidem® | kgidem® | kgfem®

11 0 0 0 0 0 0

17 1.3 2.1 2.9 1.9 1.3 1.7
24 6.7 6.0 7.7 8.4 9.7 8.0
31 10.5 11.2 12.9 13.4 15.3 13.5
37 12.3 14.2 16.7 16.8 17.9 16.8
44 14.1 16.7 18.7 20.3 19.8 19.0
51 15.2 18.4 19.6 23.6 20.4 20.7
57 16.0 19.0 20.9 243 20.5 20.7
64 16.7 19.7 20.9 254 22.1 21.3
71 16.9 20.7 21.0 233 23.0 22.0
77 17.5 20.8 20.3 234 25.1 21.5
84 17.1 21.5 21.9 23.5 21.9 21.4
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A~ LabVIEW P [ B35 Fa] $52 48 78] 4238 B B

FIfees i % 0.05 % » REERTFAARIZ 6982 E (B4 ° rpm) !

HRER | PR | Redg | RARR
TR (V)| 5k | wR&ER

EE| & Z Mg £ Z Mg £

1 14.4 8.4 9.4~12 10.7 34.58% | 21.50%
1.5 25 15.6 16.8~19.4 | 18.1 38.12% 13.81%
2 34.8 24 24~26.4 25.2 38.10% 4.76%
2.5 33.6 31.2 31.2~33.6 | 324 3.70% 3.70%
3 43.4 37.2 38.4~40.8 | 39.6 9.60% 6.06%
3.5 51.6 45.6 45.6~48 46.8 10.26% 2.56%
4 67.4 52.8 54~56.4 55.2 22.10% 4.35%
4.5 67.2 61.2 61.2~63.6 | 62.4 7.69% 1.92%
5 81.4 69.6 69.6~72 70.8 14.97% 1.69%
5.5 130 75.6 76.6~79 77.8 67.10% 2.83%
6 102 84 84~87.6 85.8 18.88% 2.10%

Mirassr 2 0.1 £ REIERTA@RZ ek E (4 rpm) -

i E R | PN | Aok | Rk
TR (V)| &H8ER | KR
%0 B & E&(-% E&(-%
1 13.2 9.6 10.2~12 11.1 18.92% 13.51%
1.5 20.4 16.2 16.2~18 17.1 19.30% 5.26%
2 26.4 23.4 24~25.8 24.9 6.02% 6.02%
2.5 34.2 31.8 31.8~33.6 32.7 4.59% 2.75%
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3 40.8 38.4 38.4~40.2 39.3 3.82% 2.29%
3.5 50.4 47.4 47.4~49.2 48.3 4.35% 1.86%
4 57 54 54.6~56.4 55.5 2.70% 2.70%
4.5 65.4 61.8 61.8~63.6 62.7 4.31% 1.44%
5 74.4 68.4 69.6~71.4 70.5 5.53% 2.98%
5.5 105.6 76.2 76.8~78.6 77.7 35.91% 1.93%
6 89.4 85.2 85.8~87.6 86.7 3.11% 1.73%
FIfa ] % 0.5 8 > REERTAARIZ 9 (B *rpm) °

EER (V) R R R R 3 1% £

1 12.6 10.42 11.51 9.47%

1.5 17.88 16.54 17.21 3.89%

2 24.96 23.86 24.41 2.25%

2.5 33.36 824 32.88 1.46%

3 40.56 39.96 40.26 0.75%

3.5 47.75 46.68 47.215 1.13%

4 55.68 55.05 55.365 0.57%

4.5 64.8 63.24 64.02 1.22%

5 71.4 70.43 70.915 0.68%

5.5 78.96 77.86 78.41 0.70%

6 86.28 85.68 85.98 0.35%
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