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Abstract

Whin a Diesel Ilngine equipped with a pneumatic governor is operated at idle condition, it
has the two kinds of hunting phenomena which can be classified as the low speed hunting and
the medium specd one.

i paper, In order to investigate the causes of these huntings through the various ex-

perinients and theoritical analyses, the effects of the volume of diaphragm chamber, of the cquiv-

alent raess of moving parts in the governor, and of the cock cpening connected in the sensir

=
piet

pipe are discussed.

Whon the equivalent viscous dampine coclficient of (he cencine has the negative value, the
love speed hunting is ceeurred due to pesitive Zeed-back o the control system. While the medium
speed Twnting in the domain of the positive damping cocificient is induced from the misdesigned
control elements,

The Jormier hunting is difficult to avoid because of the dies:] cngine characteristics. But the
latter cne may be improved through the following nrethods as the reconstrution of control eiem-
(ST

1. By increasing the volume of governor chamber
2. By decreasing the equivalent mass in the moving parts of governor and the fuel pump
3. Dy decreasing the opening of cock in the sensing pipe connected between the governor and

the venturi
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Nomenclature

DY vholol iyl EiERE cm?
cl FE e BiERE cm?

: B o] m o) MG cm?

el Fol iR R

t BEslo]l = o wl Fule] BRI

TR

re@s 2l 4 om
:BEslol =9 4 cm

THER BARY B

T HEJIIEEE cm/sect

DR ARTREE FRdE AR
(THzal2 ] 73R

DHERAS AT

DR HERNE =oalE

kgesec? » cm
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DB TEER 4EASYEHR

kg/cm

DI W =) WENED (RS

PEMRFE R B kg -sec/cm

DB WMELR kgesec/cm
CIHAt = A S fTe) $HI RN

E 9 3 #HE kgecm/cm

:—3-;17 rpm/cm?

AR R

: BEEgtol ) Fo] cm

DHRRE LR SEEZ o] om

: BBREIE B rpm

D BREIE RSl RREM rpm
DAY M =] WERSHER

Re

Q4
Qv
Q:, Qe
Te
A

vV, Vu

kg - sec’/cm

T EEEsle  mot 9w ¥ 29 Wi
T KR kg/cm?
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A Fe e B kg/cm?
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Fig.9. Test engine
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R H>0(G=2~4)7t =5 Eo| Slejok et
H@EFRE TR grol Eol HAe KFE &3 2o

H,= An 4 = A Ay~ Ag Ay corverereene 37
A, A,
A, A4, A
H,=| A,, A, A,
0 ’ Aly Al
=A A A+ A A A — A At — AA,
= AgH, + A, (AgAg— A A) S0rweesesesssesssnssssiiasnsiss s (38)

A, 4, A4, 0
A, A, A, 0
0, A, A4, A
0, A4, A4, A
=A,A,AA+2A,A, A A+ A A A A
—APA A A A — A AR A — APARS0 eeeeeeeieenenins e (39)
HE GDR, 38R, GORI} GHRY 4 (i=0~59 RHEHFERY FK % [F29219 17
FIR Hi, (i=2—4)8 MHRE HFEE StEZ2adS (PRSI .
(1) AJgslelH
ASHlolE 8] fERAlE EEE MIS ofste] Wb, Y2, YREZE HE mEsded
el MM =Y WRSE SMRREs .
=5 Hi S e Bsted: Fig 1344 Fig.17C s} 2 EHS st AT AR ok
o Zow EiEFHEAA &Y T FIMIA.
Table 1. Data for Stability calculation

H,=

Symbol Dimenson Data
Ve cm? 50~100
J kg < cm « sec? 3.173
Rp kg - sec/cmt 2.5032x107°
R; kg - sec/cm? 5.7%X1074, 5.3X107%, 5.2X107*
Iy kg - sec’/cm* 1.13%x1077
Cs 0.8
Ay cm’ 9.5
Ap cm’ 1.767
! cm 50

/0 1.4
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P, | kg/cm” 0. 86
k kg/cm 0.225
K. ! kg - sec/cm 0.0158
K kg« cm » sec —18(low speed), 18(medium speed)
Ky kg « cm/cm 1.25%104
Ve Coem 2.775
i 4
Cy 0. 86
Ay cm® 79.44
Ta 0.8
Ng rpm 750 (low speed), 1350(medium speed)
"y kg - sec’/em 0.3055x1073~0. 6155x 1073
PRl GRiTel A BRI LM RRES 22 N ARZEN ﬁ'ﬂ:— Vu—60 70, 80, 90, 100

o', BfLINELTE #4EE me=0.3055+0. 15, 0.3055+0. 31 kg-sec’/cm & FIHISlg o= ¢ 5] 2B
g5 8#4L- Rc-:ac-Eg cant ol A FREIEld Re=5.7x107Y, 5.3X107% 5.2x107* kg-sec/cm?® &
e U ehgl o BT B Ky & g8 (Bl A —18kg-cmesec ¢ b dhjdiel] 4] 18 kg-cm-se
e RS AN S I AR S R

(2) filiaie] B ee] g

Table 2 51 Table 3ol 4 & o glXeo] AL MBIt 1 XA, I EHsgd s PES
T Fetel 1NEe] f8fNe] 80em' L el Ay ZET Aoz #MS L 9o TEH T (Fig. 20A~
Fig. 21B) s} --3%s] 50 gl et

Table 2. First hunting domain(650~950rpm)

Vilem) “ A J 4, ‘ A, A; “[ 4, i A ’ H, Il H, | H, | Remarks
‘ ]
50 S + ‘ + -+ | + — unstable
60 + + o+ =+ | + - ”
70 o + : + . J + ]} + i - "
80 + + 1+ - ’ + ’ + + - 1
90 b + -+ o+ " - p
100 A e 1
| | ,
(3) DS M IR e

MR Rl B ANFTRE ok Wl = (TR E el e Y F2] B8baL me=5.5%x10"" kg-sec”

M
Jem pLpel w} o fitiiaRell A iidt A e ® vbelytow] 7 &5 Table 4 8 Table 5 ¢} 7br).

* 0 IR k(2T
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Table 3. Second hunting domain (1350-~1600rpm)

BEWEARRE KBl WXE £58

Vo (cma)

Ay

4

4,

4

4,

A

o

Remerk

50
60
70
80
90
100

+ o+ o+ o+ 4+

+ + + + + o+

+ + + + + 4+

+ 4+ + + + 4+

+ 4+ + + + +

+ + 4+ + + +

1

+ o+ o+

unstable
n
n

Stable

14

Table 4. First hunting domain (650-~870rpm)

mq
(kg+sec/cm)

A,

4

4,

A,

s

45

Remerks

2.0X107¢
2.5%107¢
5.5X1074
7.0x1074

+ + + o+

+ + + 4+

+ o+ + o+

+ + + +

+ + + +

unstable
n
v

14

Table 5. Second

hunting domain (1250~1

550rpm)

mq
(kg-sec?/cm)

4y

4

4

4

A4

As

H,

Remarks

2.0%107¢
2.5%x107*
5.5X10"*
7.0%107*

+ + + +

+ + + 4+

+ + o+ +

+ 4+ + +

+ o+ o+ o+

+ + + 4+

+ 4+ + o+

+ o+ + +

Stable
n
unstable

14
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£ EEs}o] 2ol
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£ BE 70%0 4 FRET A2 Ve,

RRERANAE T2 nife] Febd+F BET A2 o

Table 6. First hunting domain(630~950rpm)

o] glglon 2 &R A

SrERRS A - A+

gyt | a4 a4l aln]n]n e
20 + + + + - | + + + — unstable
40 - ] + - "
70 + + - { + + + - "
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Table 7. Sccond hunting domain(1350~1650rpm)

opening of

\ ; ! |
Cpck (%) :} A 4 ‘ A, A J A ‘ 4;  H, H,  H, | Remarks
B J K , } — e - i B B
20 [ + + i + ’ + + o+ i + P+ Stable
i i | |

10 ” S A R ]‘ Lo+ p
i | ! i | ]

70 IR AR unstable
! i ] i !

4. BR o EE

[, o] 2 = 73§~ 750 rpm el A &} el v}

AR

RV B

Fig. 26. Step-responses at negative value of Ky(k=0.225kg /cm, /=15m, Ng=813 rpm)
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