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On the Generating Rate of Effective Heat by an

Internal Combustion Engine—I.
By

Hiroshi KANAOKA

Combustion of an internal combustion engine acts in so short a time and the
behavior is also so complex that the result effects severely to the thermal efficiency
of the engine. But each behavior in the combustion process is different from others
not only in the engine type but also in the own running condition.

In accordance with the types and with the running conditions the author planned
to explain the experimental series of the generating rates of the effective heats of
engines in the combustion processes. In spite of the fact that the theoretical formulae
concerning the generating rate of the effective heat have generally been known, no
less of the experimental analyzations have still been left unknown.

The author thought to be able to raise the laboratory works to considerable
accuracy by way of such methods as to take indicator diagrams by strain-gauge type
transducers and synchroscopes, and also as to analyze the data by a universal type
profile projector with a micrometer.

As the first step of the series of them this report will explain the principal

methods of the experiment.
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Fig. 1. An illustration of relationship between crank angle @ and cylinder
volume,
Where; Vs : Stroke volume.
Ve : Clearance volume.
¢ : Length of a connecting rod.
: Length of a crank arm,
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Fig 2. An illustration of the general arrangement surrounding the C.FR

testing engine.
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Fig. 3. An illustration of determining the cylinder gas pressure,
Where; P : Cylinder gas pressure in kg/em?2,
a : Crank angle (deg)
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Fig. 4. An illustration of a tangent line for cank angle ay.

Where ; @-g,@—1, aq are crank angles (deg).
PP P are lhe corresponding gas pressures (kg/cm?)

obtained by the experiment,
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Table 1. Data sheet of the running condition of the test engine according to the fuel con-

sumption shown as the fuel handle scale.

Fuel handle scale 3.00 4.20 5.40 6.40
Indicated horse-Power (PS) 5.1 5.4 4.3 3.4
Fuel consumption (L/Hr) 1.81 1.36 0.93 0.59
Fuel injection per one cycle (cc) 0.067 0.051 0.034 0.022
Suction air temparature (°C) 65.5 66.0 65.5 66.0
Cooling water temparature (°C) 100 100 100 100
Labricating oil temparature (°C) 53.5 54.0 54.2 54.5
Exharrst gas temparature (°C) 374 413 319 208
Revolution (R.P.M) 895 894.5 895 894

THEICENIR RO AR Y 2 B EEE KT & b FHRFERES ER L, B, BERMCERT 505
JORNEARIR D L 75 b, 7RIS SR DT A T DIRRIND T 5 £ & BIR L T Ao EKENIRIE
& AT ESEARR AR L AEEE D 3N T EBRL TN 5

FESIEHRI D IR R

1. 54 — ¥ VD ESENT — RO [T b s o H AN B 2 9 %, LI2aso TEHlE
B {1755 C EDNBETH 3, REBRTEEDHIRAEL LT 2 FENVERNTDH 5 F20FHAE S

Z1EIDAE LT,

cal /deg
-10
S sweeszes (] .
AAAAA sea P
ka/em? 3 R T
G0+
2000
- G
p Foaq - 1500
40 + 4
- 1000
Lo - ok
e - 500
20 4 )O(W’{’axxwxuwf.“
-0 gt e 10
R woeao b wesk MRy T
i 1 i 1 ] 1 13 ) 1
140 160 180 200 220 240
[£4 deg

Fig. 5. Curves of the experimental deta in case of the fuel handle scale
3.00.
Where the curve is of cylinder pressure P (kg/cm?) crank angle o
(deg), the curve is of generating rate of the effective heat q (cal/deg)
and @ (deg) and the curve is of cylinder gas temparature T (°C) and
a.
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Fig. 6. Curves in case of the scale 4.20,
The explanation is as that of Fig. 5.
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The explantion is as that of Fig 5.

Fig. 7. Curves in case of the scale 540,
t=4
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Fig. 8. Curve in case of the scale 6.40,
The explanation is as that of TFig, 5.

2. AEBROBAOBESIIEEOENMETHER2E2 2 &, ZOEHEMEZ ERICHEAND CETH S,
Trbb @ ek dPida 2Rwizaw, KD U I 2 MEONES M GH4E) DEIBHEHO
BE2Ers0nE dP/da Offlick s 58BE2 S, LI o TEHUFES P ORZEDS (6) A 2 E
i x dQ/da OfEpA s LU, EEHEES dQ/da %182 C LB ARTEETH 2,

3. JSEEMEAT Y FEE LT, TR X D20k RT 210w, vy R d~ T LORIEE
LR ATRLISIE D WA E T A LTS D B C DM 3 ROTTE BT 2 € & & D YOG
BN A. U LASZEBONETH AL v v 0 23— 0 L0 HRRREC L WIEER B2 C EWHREE /S
27120

o ]

KOV, PUREEI O H BTG EE DT EIC DWW TIT R o 12 CORE RS & h o ¥ Ofbmh H
I B

Y A NES R R Ly - DR 2 AL, vy v AT — TOMER BRI £ ORI
TSR =8~ 4 2 02— 2 — 8% fl 5 C 81 £ D RSEORC R IASTIEEE 2D, P
HHD BIHSEN & T & Hic A %O LR C OSEIC X W ATHET H 2 HEE 21912,

T DICABERIC B 12 D, RIRC TSR b - 12 U IR O IT B A TR TR R
HLET

N



1) JUBIERK, POREHGEE, BT 20
2) AT PEMEEOHE,
3) BAHIER, R

— 10 —

KRB, B (9)



