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An overview of experimental equipments designed and built for
fundamental study on engine combustion
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Abstract

The author has been involved in research on combustion and emissions from internal combustion engines in

the last four decades. This article starts with an introduction of his experiences on hands-on-learning at
high-school and college, focusing on aero planes and automobiles. Attracted by the mechanism of these
machines, he started his academic career at TITech, and has been working on studies on combustion and
emissions from diesel engines. He constructed a number of experimental equipments and machines that he
and his students designed and built. The major part of this article concerns the description of the objectives
and performances of the machines and instruments that he developed. These include a combustion bomb for
studying fuel evaporation, an optical equipment for measuring flame temperature in the engine cylinder,
and a rapid compression machine designed for easy access to optical diagnostics.
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Fig.1 Solid model: F86F jet fighter
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Fig.2 A failed model of hover craft-

Fig.3 A combustion bomb for studying fuel evaporation
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Fig.4d Time record of burned gas pressure in the bomb,

showing a sharp drop at an instant of fuel injection into the hot

gas.
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Fig.5 An optical probe for detecting light from the flame
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Fig.6 Prototype blackbody furnace for calibration of radiation

ZORIEMMN DI LTz a3y MR DN HUR
BLPBIRESI TV,

B LzDiZary B a—2—2 -k
BT — X O THD. A LT TOSBACK-10 &
WH I =3 3E Im, mS L5miEEOE KR~
UTHDHITHEDP DDLU R LRI,
LEEENVIEIC o T~ =a TV E B 28| & Tfif
Wry 7 bafERL Tz, RIZLALV—Fbe
THEaNLY Y U RENL DO DD TRETH-S
7.

FLEE LR OFM, HED 3 NT4ERD
D TRV AATETFIETH D, HEHE L4 TR
FERITE & PAT U CE Lz A7) v T Ok
REFLOTEMLIEEZA, 2000 AWK
FOIHZE ORI LY. M TIEF 4 —E L
TV UBRBEEN T A R & NOX 28\ )T AR S
LEMRTHED ORLEZLOTHYD, MIT D
BEIEINZ OFmITsI ST,

Sampling position 2

2 "iECt on

Flama temneratura K

NN aam

CgHis, Soot Mol fraction %  Equivalence ratio ¢
:;‘Q -
C0O,, CO, CH, Mol fraction %  Pressure MPa
S ;T
‘F——HM 5 1
— >
o
e
)
g
-4
o
Aw
|
I
|

0 —a--  ———
-20 TOC 20 40 s
Crank angle °CA
Fig.7 Time records of flame temperature and NO concentration

in the cylinder of a diesel engine
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Fig.9 World largest rapid compression machine just completed
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Fig.10 Visualized soot in a diesel flame

(combustion chamber diameter: 196 mm)
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