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Fig. 4.10. Injection rates (upper curve) and valve lifts at various speeds
and various injection quantities
Sweep speed : 10 ms/div. at various speeds below 225 rpm and
5 ms/div. at various speeds above 250 rpm
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b «H

S
P eed 150 200 300 rpm

Fig. 4.11. Injection rates accompanied with secondary injection caused by
pressure accumulated in the auxiriary injection pipe (upper side)
and injection rates restored to the normal condition by the check
valve attached to the pipe, as shown with chaine line in Fig. 4.7.
Upper curve: Injection rate
Lower curve: Injection pressure
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Fig. 4.12. Comparison of injection pressures
measured at the valve side (lower
curve) and the pump side of the
injection pipe
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fro 7w VHIE% 25mm KEEL T, BREEEE
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EH O IRBNTH 2, ChOEEETOE & i A&
T, Bolot g —VBZHIXBEONET L E 0,
125 rpm T{RIZIFIEFERLEHRSLEIN T SH, 150
rpm TR TREHHE CTW S, 175rpm BLET,
FOBFR—ET, FOBMEIZTEHB LEEEHO
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AR { CTEEB OMMC OB - bDTHB L
Ehbh b, TOEHIC, EEOEMELITHL « T
Y NTED LB RAKIBICEY, CoREL
FAHEbE 2 BEOREIRE 400rpm O & i ld 42°
Kb ->Td, TOMIBFIED 24.5° IKETH

250 275 300 325 350

Rotational speed, rpm

Fig. 4.13. Injection rates (upper curve) and valve lifts at varous speeds and

various injection quantities

Sweep speed : 10 ms/div. at various speeds below 225 rpm and
5 ms/div. at various speeds above 250 rpm

(340)



RORED, XS ICEFHHMOR,, bEEED
ZOBHIIEEOHER FE 3759 THA 5, KK
BEADEBEATH B, TOLH15dH EEHCL > TR
BEDBALT 20108 h 50,

400 rpm o BETHERTABHRICBOT, KW
150 rpm TRBHDIC 2 DRBEBIELETH DD
T, ZORREZHE~T, K4 11@)b)e)ic, 7 v 74
25mm, [E¥EEE 150, 200, 300 rpm DIBA DOHH
£ (F) EEHEERL I, @IBLT, BHFETED
FEhxszE, EHRTH- T—EBEIKR -7 &
CHIEELT, #hW8RBHOFKE 75 - T
%, K4.1213, BHEHEORY 7 (L) &/ XuiEo
BHEERLcSOT, HFBEBTOE MR/
ZVHTORRTH O, FPEHEPKERSNE

S
oS

o= Improved system
- Orig/nal system

|,

/
Al

/60 /70 180 190 200 210
Crink angle, degree

N
X

S
&

(o
N

Injection rate, Kcal/deg.
Qe

Fig. 4.14. Injection rates actually occured in
the Diesel engine, measured by
pressure-lift method
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System

170 180 /90 200 210 220 230
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Fig. 4.15. Comparison of cylinder pressures,
when the Diesel engine is operatd
by the injection rates as shown by
Fig. 4.14.

Table 4.1 Conparison of running performances of the Diesel engine
operated by the injection rates as shown by Fig. 4.14.

speed rpm
brake horsepower PS
maximum cylinder pressure kg/cm?
specific fuel comsumption g/PS+h
exhaust gas temperature °C
smoke concentration* —
brake mean effective pressure kg/cm?
delivery pressure kg/cm?

igé%i‘ég‘;yr?gﬁeg;g; Normal injection rate
364 364
116 114
66. 5 72
164 158
335 310
2.7 1.7
8.68 8.55
1.61 1.58

* Bosch Index
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Injection pipé )
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Injection pump -,
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Details of the
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Fig. 4.16. Schematic diagram of the injection
system for a large-size and medium-
speed Diesel engine
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Fig. 4.17. Injection-rate meter designed for
the injection system as shown by
Fig. 4.16.

1 Injection valve

2 Measuring chamber
3 Plunger

4 Ferrite core
5 Overflow valve
6 Cam

7 Coil spring
8

9

0
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Volume-adjusting cylinder
Bolt for air-escape
Cooling pipe
Thermoelectric couple
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Fig. 4.18. Test equipment for the injection
rate meter

injection rate meter
Injection valve
Injection pump
Injection pipe

Fly wheel
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8 D# 400Hz OE VW EHIOWEMNEL » THbOW, £
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2, T, CORHHBEHES SIKFELIEE
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ow , 1 adp

o +7W=O (4.6)
ow 1 p _
“ox T ae ot 4.7
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a FHOFE 0 IHOBETH 5,
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185

65

Fig. 4.19.

50 rpm

Injection rates (upper curve) and valve lifts at various speeds

and an injection quantity of about 27 cc/stroke.

Vertical scale :

Injection rate 0.29 cc/ms/div.

Sweep speed : 10 ms/div. at various speeeds below 65 rpm and
5 ms/div. at various speeds above 80 rpm
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(4.18)

Qu=4/ ?2): VBo=by / (efo(301 (3ot h)

(4.6) X0 (4.16) TTOXD S, ¢ 2IBELEE L
TBL, 4 REHEET S, DXOLBRRHE S N
%62)0

I T
[ (fa))2 T (pasy? ] (4.19)

ZCT, hi3N4 160 TRUICERTH %,

R TOEEBSEZL S5 E Q M ETD,

2,
(wagd&muvm%—%ﬁﬁgkﬂ +1) )4.10) (4.1D) 75 po Yo BRB SN F, T OFEER
MBICBT2 Qp & Qy i (4.18) (4.19) 518 o h
+(Qy+fol){f+pf2%9Q§’}(e _,_D %o EEMIE, Thd Qoo Qp Qv & EHTRICH
(afe) T BEREE - T, BIERRIC L -T (4.17) L0
LN b, 4.2 FHERET, (4.17) ofobT,
+i{m22+02+k; _ofQ0Qy }(e“ -1
ap (pafa)? JHEBRDEN_DERL 72, FHHEICH - 72 ERITES
=0 4.1D) THRHERE, 2¥0EBDTH D,
Table 4.2 Proper valtes obtained from eq. (4 17).
nrpm | 50 | 6 { { 108 } 156 185
Q cc/s 740 890 996 1430 1630 1730
po kg/cm® 434 443 450 504 583 654
Yo cm 0. 044 0.048 0. 065 0.120 0.150 0.150
X —9.06+1250i| —12.5-+1250i| —15.6+1250i| —89. 5-1400i
(199Hz) (19912) (199Hz) | - (223Hz)
s 406+20701 | 347-F2890i | 270+2860i | —50.642680i| —129-+2480i | —138-+2480i
(473Hz) (4601z2) (455Hz) (426Hz) (3951z) (395Hz)
a=1.35X10°cm/s, E=1.67x10%kg/cm?, RBEPREONE T EPRENTED, CUSEAE
JSo=1.13cm?, f1=0.972cm?, f;=0.159cm? 4172 126Hz & 400Hz OIS T LD THS S,
Fo(3)=0.725(3+6. 40X 107%)cm?, h=6.40x107° WEE AR Y 7 OEESE B S &, 199Hz O ORER

cm, k=1.15%10%kg/cm, £==1.71X10%m,

m=4.17x10"*kg+s?/cm, P=343kg, p,=30kg/

cm?, ¢=0.479cm?, V=1.95cm? pe=0.7, m

=0.9, 0=0, p=9.38x10""kg+s/cm*

L AT L OVEHRHR Y IHRHOE T, BLOH
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EREMNE SN T3, 7z, WSy 7REIESRICH
B Qo i, [X4.19 OSSR hER & D 2 O
BABETE L TROEE E - 12,
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ENTEY, KRTOMHE—FKT S, FHR b yo¥
T THL LI 5N 208K 108rpm O icdH b,
Zh L OEERTRAER b v ICEE S TR
9, BOFEROADBEES B,

*UIDIEBNT k>0 OHETHD, Zhid

2La 285
(Qp ~71)( * +1)+%{e“ —1)=0

eV
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