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characteristics and the stability of speed control

is studied theoretically and experimentally.

XA 1

system of the diesel engine driving an alternator

By means of an analogue computer simulation the author also examines and confirms the speed

characteristics of the diesel engine with the values of parameters and constants obtained by expe-

riments on the specific power generating set.

As a result of above investigation it is found that the transient characteristics can be consider-

ably improved by adjusting the values of the parameters properly, but when the centrifugal

governor is used, the speed off-set can by no means be completely neglected no matter how they

may be adjusted.
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Table 6-2 Experimentally determined values of coefficients of speed control system
for sampled power generating set

:
t P H
. Lo natural angular velocity ¢ o ]

JAIN rovernor g . M SeC/ 18 : ; 5. 62{rad/sec]

gain of governork:} 0. 44 mmesec/rad; | of governor (@) {rad/

gain of engine(k,) 25.45.N.m/mm_ damping ratio(Z) 0. 45

vai f rotator(’,) 1.67 rad/N ) ! time constant of 6. 08" sec

Jam o a ; N+ ae]d i P . N

Jam of rotatorya, Lo/ radsiNem Sec, ; rO[atOr\TR)

viscous frictivnal coefficient 0.6(N-m sec/rad
602 /rad;

polar mament of inertia 3. 65 kg-m'.
of rotator(k)

of rotating system? ]}

AN EIEER I B BERE RN SR TR (0 R

SRS B

1200 rpm 8] S kg
SEEC O] BYEHEZS - Suy] 6-23% b

i ool BBEYe] FeA:ehed & o IR BIT T A vk W oE W sl 2 o RS 1 5lsec
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71 FEWWEH Bl HY § HEERHHE

MerAl A AWEEHIERMA e BALD MRS £ WIRERM TRE AA T3

ohoclE T e RAE K227 FeolAl MEMEEMEE s A9 kg 2

Co=0.084813, Ci=-0.05448, 2|C,|=0.031594,
0,=0.7410,  @.=5.128 $=195.6°
He #Ee RN@-27)e A BT Bte] H

Table 7-1 The values of parameters for various values of w.

0,=3.741

PEEAPEED] AR AR ] ==

(£=0.45, 72=6.08)

wx! C, C, 21C,) o, o, w, ¢
15 0.084813  —0.04418 0. 041411 3.055 0. 025 3.259  212°
20 " —0. 050144 0. 039820 3.465 0. 3465 4.25  209.3°

#31. 58 " —0. 05448 0. 031594 3.741 0.7410 5.128  195.6°
40 " —0. 057542 0. 027616 3.838 1 5.67  188°
50 " —0. 06134 0. 019614 3.958 1.285 6.25  183°

Table 7-2 The values of parameters for various values of {

(wa?=31. 58, Tr=6. 08)

4 C, o 21C,1 0. A w, 1

0.2 0. 084813 —0. 09316 0. 011714 3.04 0.036 5. 811 ’ 203°
0.3 " —0. 064194 0. 023122 3.22 0.16 5.59 200. 7°
#%0. 45 " —0. 05448 0. 031594 3.74 0.7410 5.128 159. 6°

0.6 " —0. 03458 0. 051382 4. 62 1. 135 4.55 173°
0.8 " —0. 015985 0. 070428 6.45 1.35 3.71 196. 6°

Table 7-3 The values of parameters for various values of 7z (w*=31.58, {=0.45)

TR C. (%) 21C,| o, o, W, ¢

3.5 0.084813 —0. 04452 0. 06041 5.68 0. 029 5.63 217°
4 0 —0. 047877 0. 050505 4.99 0.16 5.59 216. 5°
6 " —0. 05413 0.031720 4.90 0.71 5.21 201. 3°
3%6. 08 " —0. 05448 0. 031594 3.741 0.74 5.128 195. 6°
10 " —0.061894 0. 008324 3.03 1. 08 4.95 178.2°

(FRebxes SHARERY BIF RES AH=12.)
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The speed response in analogue computer when each parameters is varied
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