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Abstract

Five control methods (Speed Control, PID Gain Scheduling, Loop Time Control, Simple PID,
Switching Control) have been applied to the control of an Inline Co-axial valve by the simulation of
AMESiIm. The simulation results have shown that the speed control method is the most stable and the
fastest way to reach to the set point in the simulation of the flow control. Moreover, It has been
found that the five control methods have the almost same characteristics in the power consumption,
the counter electromotive force, and the motor angular velocity. According to the analysis results, the
fast and stable control characteristics of the speed control method is the most suitable for the flow
control using a inline co-axial valve with a DC(BLCD) motor.

It DC wE e 4He Aelrt s, B2
1. M E 7t Al wEsER 9] dFAoen B
a5 Al & 5 e 54E 2t
QA DCREE ZaWe] 9&WLL ol 4§ W, BLDC wES B A B
2 )

. Lol 4491 S 3ol el siel A
o % ESE el SasAst A,

A B de) ARE FERAYE S o

BeErsnyeln A5k BAAE el ggs 00 HAAASE 5715 Eymchonous)stel 23t
1 wgo] wmA dAAe asoh HasA @ A AR HEAZ QU] el nejae vhest
o BeAE ARARd ARE TEe FAw, o A0 7P 2 el gla, Al

(Space Vector Control)7]H2] &3tz 7]ES]
DCEHE tAl3]7bAA DCREIS}F FAFgE W
o &2 #E71E Alojgtt. BLDC RE| E3F DCE
g A3 sdetA B AR A7 7k
Wb ofyel &HimAlo] B A Alo] FolA EHd

T 429, @5g397d74 s o wssi.
E-mail : leejy@Kari.re.kr -
= 2.5 ]
TEL : (042)860-2185 FAX : (042)860-2214 PWM AJe1E o] &3tal glew, BLDC ‘IG& T
* ARG TEFATY SFAR ] 7] A A < 918 Encoder $14] AlZE Wi 3] AfiE
Attt e AR g, 2AE 39S

1115



THAl PWM 2G5 2 Wdste] &Alo] 9 9134
ol 7bsstes s Sk A= DC EH 9
LA S 98 PWMAIOlE AFE-38lal, BLDCE
TE] DrivingS 918 PWM Al E AL&3HA ==
= RHO &HiAlo] 9 FH54 FwWlA DC
5! BLDC 2Bl 45 Fdsith % T ATH).

I =EolAE PWM AlojE o]&3 DC RH
o] &xAle s B ZF A7IHe RS
shelal Hokrh

= »J——Ei"] :E Xﬂoi %‘ E]':}
e EAE o]&sto] FFAlEEE Ao}
9l gt 0461 7HA A 7IHE A skl e (2), Zt
7+e] AotH 7S AEMSIm (3, 4) < ©] &3]
A5t fFEFAolE FEHOR A B

B %2 Inline Co-axial Valve2] 7-%- Speed
Control 7|9 o] Al&slHA 71 ek A Al EXA
< B3t

2. = &

2.1 Moji=o| RE&(Flow Area)

Equal percentage L% 2]& o]&3}o] Ao
Wy ol JEE Ao 4 91% Z 2 A (Plunger)
Y4 e & Qon, AY FFHL 0§
of sulvs 43U L FPAFE 7T 5 9
th AA" Jf=e oig C, 2> Fig. 13 #Zo]
TaAe WIS celvs fFUA, FHH7
(Dol Fel=z A3t AZHG). =3, Z2g
AH8-H DC RE 9] FAEAL Table 12 o] &3}
ok,

16 e 600

144

124

104

[mm]

Plunger Length [mm]

Fig. 1 Plunger Profile

Table 1 Specifications of Motor and
Mechanical Parts

Specification Unit Value
Nominal power W 5
Input voltage(DC) \Y 27
Input power A 0.5
current(max)

DC resistance(20C) ohm 21
Rotor moment of

— kg-m2 | 0.54x10-5
inertia

No load speed at 27V rpm 2650~3450

Speed at nominal

rpm 2020~2510
torque and 27V

Max torque Nm 2.25%10-2
Gear Ratio null 1927.5

21 DC 28 HO{E ¢l 57HK Ho{7|H

1) PWM Controller
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2) Switching(On/Off) Control
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3) Simple PID
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4) Loop Time Control
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5) PID Gain Scheduling
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