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Infinitesimal Fluid Injection Control System by using an Orifice and a Directional
Control Valve

Eun-Seok Jeongt, In-Ho Oh++, Ill-Yeong Lee+++

Abstract

This study suggests a precision flow control system that enables fluid injection of a few grams at a time in a

few ms time duration. The fluid injection system suggested here consists of a high pressure fluid pump, a 3 way 3
position directional control valve, an injector and an orifice. The orifice is located between the directional control valve
and the injector. By supplying current signal to the directional control valve, the prescribed small amount of fluid can be
supplied to a plant through the injector. The control robustness of the suggested system against the disturbances like the
pressure change in a plant and the viscosity variation of the injected fluid is secured easily by using an orifice with very
small inside diameter and setting the supply pressure with comparatively high value. The control performances of the
suggested system are verified by numerical simulations and experiments. The outcomes of this research could be applied
to the common rail injection control of lubrication oil for large size marine diesel engines, and other industrial plants.

Key words : Orifice(2 2] 3] 22), Injection(¥A}), Directional Control Valve(t4 Ao H)

1. A

A 2 Aolrlze Wz dFe] Az} Aojsirt g o
vhatejo] 7k 9low, MuteA AR iy HHEdRE
Aapslete] A9 Intelligent Engine ™+ Common Rail
System oj2t= o|go2 7jEs]o] "Lﬁﬁ}&]L AUk, ol s
Al2gle AXe) g8 9 4eg dsta 3 Hevle 47
9oelxel AgsE shAgich. wet ’“‘”‘l Azl Hatshe
ABEAL, AUC G4 BA D wy)EB Aol A aH S

AFREE 7)AE A 2ES E AT JJra’i *i?"]cﬂ g3
@Bl AolZ Eated A Al SAMS v} Aol A
= A7y Oﬂv Ap Al 228l J%iﬁ}@ ?ﬁmsi"i A
= 2% FAE AoE 5 gl AojAagorA Qs
ol Ao B g AMEEe] FAIE BABH: Al2wEg Aok
: s APS Fotd FEEE Y

. HXolM  FEEHEE
75,100bar 2 Wro] T3l on, wekdolin el A7
£ 20ms, 30ms, 40msE AASGTE HAD Aj7HESH BE9

2.1 4 EA SA7E BsAol oA w2 T BAEE | EAE SAE
w AllA Adetat sk wARE EARA O A 2R Z Zgtol oA B OB Z Webxu}, w3 EAlElm Yo o

FHHE, R EY ) AQAM wFel 37 REoR 74" 29 fA= bl Ba2 o8d 4 Y=E S fA9 ¢

o FPEEEEL B o i H (3-way, 3-position type) He ogua 9, AN & QT 9 w2 oo Hx|g

o w4 e jmAto R 1 v ddd 724 Aol 54 A MME olgate] FAUoH, FAZ mBAA EAE

ofth. Fig.1& AAHAE Uehhn otk Axol A8 @ = g4 Ay 53 245 2+ 4] 2%E vlus

A w2 MAN B&WARS) 35MCH 7)ol ALEE Aol & 9ct.

%“_3* B = BoschAle} 3 Way 3 Position “*ﬁxﬂoﬁi"ﬂ = ’:} 3. 431 9 3

%6}%\3_ . %i—]— ]}‘1 QTH:IL‘Y\‘_ ‘ITZ:]TT Hoybékzﬂqugﬂ"é‘ %3}’04 T 3.1 galﬂl/\ OI??:J-E?

¥ 7 oA 3 AAE nALYIAE Bl wER T

ij; L} ] ioﬂ Z] [ LR ‘—J/]J'] 00}04 ] F1g 93 3"‘0’0111{]01‘5“‘3«] 3}51\]7]—01] UZ}E ,T’_Xé E]Ii]i\_

5o Asiuny Arerele vepd Aotk 2ol A Azadel FF fAe
=2 ot#& 50bar, 75bar$} 100bar 2 AAsY 1, 2, 302 ¥
AF o ol BHALE= Al7bE} A] 8o Ty M ’ _

B A SN U i‘i Aetgiet. nel AF Ao somsel el B Alsdel T

HES A% =59 A2 FALHE HelEs 54 74 B oty oA ol 7o pehl= oto] ) =) &Fx] at

e (e dstn 2FFAY) E-mail:stone67@bada.hhu.ac.kr, Tel: 051)410-4472
++ E?lfi(?}‘:ﬁ"sﬂ"cﬁﬂﬁﬂ 7]7‘_ ]2~ ®)-F- &%) E-mail:ioh@mail.hhu.ac.kr, Tel: 051)410-4282
+++ ol A g (F ), E-mail:iyleetpknu.ac kr, Tel:051)620-1612




4§ goee it
80} 8
fa 5w iIw
8 2 2
% g a0b - g e
[OOSR, 3
2 Fis %5 3 3E 785 ) 3 SF G &8 S
Give {sed} fiene goect Heiek (o<}
(a) 20ms (b) 30ms (c) 40ms
Fig. 2 Inlet pressure of orifice
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Fig. 3 Inlet pressure of injector
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Fig. 4 Pressure variation of accumulator
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