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Study on Measuring Heat Flux in Combustion Chamber of S.I. Engine
(Examination in Combustion Chamber by Aluminum)

Yosuke IWASAKI, Yoshinori NAGASE, Shigeki TOMOMATSU, Masatoshi KIMURA

Abstract

In order to improve the combustion chamber efficiency of an engine, the gas flow is introduced into the
combustion chamber. However the heat loss from the burned gas to the combustion chamber wall surface increased.
Therefore it is necessary to know the relations between gas flow and heat transfer coefficient from the burned gas to
the combustion chamber wall surface of S.I. engine. A method to measure the heat loss to measure heat flux with
the heat flux probe. In this study, the requirements for the material of heat flux probe is investigated. First the
difference between the material of probe body and thin film is investigated by simulation whether heat flux
measurement would be affect. It is probed that the material of probe body and thin film need to have to use the
same thing. Next, the material of probe body is investigated. It is said that the same material as measurement part
must be used for the body material of heat flux probe. But in the study using the constant combustion vessel even if
the material of the probe body is different from the chamber wall, it is probed that correct heat flux measurement is
possible on an unsteady component. Therefore experiments for investigation of the steady component of heat flux
using an engine were carried out. As a result, it is probed that the heat flux is measured precisely even if the material

of the probe body is different from the material of the measurement part.

KeyWords:
1. [FL&IC

BV OBRESEEGDDFED | Dk L
T, BAY AREAEA STV D, FHNY 2B TR
BRESE, NRBEOSDEMICERD EEZLND,
Ui L, A ARENTRIFF IR R ~ O M AR L bR
SETLEI D LT UBREENA ELTWD &1
DWW ENTR, EDTD . BRI OMREE D 2 & =R
H~OBRER L OEBEHL NI T ALERS D, N
W OREEREOCEBR SR L AT 2 51k E L TITE
MAEZ AV DEHAN & 5, ARUFE CIXBNRRH OIS
A @D DIl BIARE OB B O SREORBEE
otz XUBIE, BRHFOREE S LR T HHER &
TEIEOM BB R B5EIC, B BUTREHAIN FECTH
AEMEIMNYI 2 —ra VERAVTHEE Lz, RICEH
DORF%IT o T, RIBEDRWERHAFTOERE LT
WL TEHBIE T & SRR ORM IR UM E 2 AV 5 R& T
HBH] EEPNLTNS, LrL, BEOHE O TEAMR
BERB/E AV ER T EEFRDICB O TEMOME
WL L T, EHRERERHGHUD ATETH D 2 LA &

1) M AT ATFEHERRERE

2) ML AT AT 2RI

3)  HEhE S R T A TFBhE

) ECEBRR RN v 4 — 1IN EMRE

Heat flux probe, Temperature, Internal combustion chamber, Heat transfer coeffient

NTWB, 22T, KFETIE, V) o BREESE
WCBWTEHBIEFTOME L BREHOBM B ELR - T
ELWAGREFAZAETHEINH VY v VU TH
TELT,

2. BAREEHE

2. 1 BREEHAIORE

BEATERE - BALEMEH - D OO BE B 5 BT R
[MW/m?’] & W BAFE SR & 3HEI BB O = & 2 Bh G
E D, B AR AT IR IR AR & B T 2 MO BE S A
RENTHRY, REEACREEEROREILLE 2, RE
STHRRERERE D SmOMEORE R LTV 5,
AKEBRTIENT Y ) oo P U RESEE OB
RIS 5, = U U OBURBRIZIEE R I & EE Sy
B D, FEEH R IR ORI R )
THEx Gl %2 L BT H L O T, 2 2 TOBREESRBE R ~
DB RICEB D CRRBIERCIIETRR IRV T
VA B R, ERERS & IXNREBE O TR TR
T BIL-EOEERT, BWEROFTE RS IEE
HHESIRE PR 45 - L TR IR KD TEE AL
ERAESLENBEAOELIRD, TNHERBLAEDES
LTV DBEERROPRREEE L TS,



200 B AKFE LFEHKLE 405
® 1. BURRGHIER LIoss *®2 HBUHEIO FEFET.
Al-Ni Heat flux | Cu-Con Heat Engine Type 4-Stroke, OHV
probe flux probe Cylinder number Single cylinder
Probe body A5052 Constantan Firimg system Full transistor ignition
Wire Nickel Copper Fuel supply system Electric fuel injunction
Pléte Nickel Copper Combustion chamber Pancake type
(thickness) (6.5 4 m) (10 ¢t m) configuration

2. 2 RREETOHEE

Bore x Stroke

85 mm x 85 mm

ARNZEERTlE ALNi ZUiEsRET & Cu-Con BUERET D 2 DD
BGRERE A BE LT, F 11T ALNi 2WfiHET & Cu-Con 24
MAFF OB EZ | B 1 IR OBEIC DV TRT,
BAFTARGHE, B 32mm, £ 10mm OEMESREICZB
T, REKVORENS Smm ORERD 2 EF TAEX &%
LTS, REIFERO - IC LV REHEREZFRL T
BY, DoFOREITISEMEEZEE LT Cu H-ET 10
pm, Ni > &T65um & L7z, NERIEBMORTH
B Smm OLEE TREDIT, FTICHEALSTER LY
WIS ETIv I Fa—T TR, RBETEET D Z
LT, NEEAREEA L, AN BURERETO 7 — X DR #
EL T, AKEHM LR UMEZERTETHLN,
DY IZEWMEEA T A1020 DEBRERNT, T—RA%
TERL LT-, AS052 & A1020 OEEEAHIZOWT, ERIC
L ORER LIZE A, BA LEBEENIHINTH Y BT
FETENC AT 2 N L IIRER L TV 5,

Thin film
$3.2, 7

/"
Surface ~T~ |
junction ¢

/ ol 2

/ 4|
Inner —| o
junction 5
/i [ii]
v
AL N
M10 bolt

Nickel wire A1020 wire

B 1. BT O,

Stroke volume 482 cc
Top clearance 24.0 mm
Compression ratio 4.54

2. 3 A

AAFFE T 4 %4 7/ OHV BUEK G BRIER (IR 4
TRE-1) #ERAL TV, & 2 ICHHABEOEERES %,
X2 oM A 3, BREEIZEZR Smm, by 77 )
T 7 v A 24mm DX —RIDOFRE LTV B, RHER
RIT2 ANV THRT, MR ASNVT OERIZ =270 K (B
W) EERIT AT LT, RIERNICTERI 2 A ST, B
BAD S AITIEZ, PR EZERWEFEa AL LIZL D
HEOT, YU U ERTHLTREK LT, REIOES B D
HZZA P27 ZFEANTITO, RIB BELREFDRES
FHICE>TREL TN D, £, =0 ¥V U REBER OB
FHEHETAIZC. VDR ARSI LT EE
Thd, 20728, HEOKIR, HIED 80C, MAZER
BEN 65°CIZ72 5 £ D WCBRES ICHIAE L7,

Valve stem

Exhaust valve

i)

™\ Adjustable

N i< N
A— O N /‘ t —A
P 1
Shroud intake valve j
Cylinder liner

Bg2. fEEHE.

antirotatig holder



WYY D o BRBEEBER OB RN BT 2058 (770 L BUBREEE COREY) 201

2. 4 BEEFHOIDDUADEY I

BUR M~ OEFEME B S IZT 57280 B HREH
TYHT RN, TETXEITAVI =05 MI0 BV b
ICREEG, BAREFEEAL UV ICEELE, TH
T HLBERAMORNES S o OIEERY S — % A
W VIR TP ENRDZ LICL WV BRERE T X ¥
NHDORNEBINTWS, K3 IZBRRET AT 4 7% O
i RoRI e
2.5 BAREEHAICAT L

0 4 12 BREREH Y X5 A OIS &R, RO
™DC 050 T NVET 4+ N NT U URAZTEHEIL,
FR OO FIZ L 0 IERERLARED BDC (TAESR) L D&
HEIE h & BGRAGGHAIZ B L T D, [EAE e = S TS

=E

Heat flux prob
eat fux probe M10 bolt

Glass wool tube Brass tube

Heat flux probe

B3 BRRERT ¥4

Personal computer

12bit ADC
I/F boad
Combution chamber
Charge

Spark plug

amplifier

Pressure indicator

. Bias voltage
- Amplifier
generator

-
Heat flux sensors N~

Rotary encorder

Timing pulse

genetor

4 4. BRIREHRIOT- 0 DO EERIE.

®3. EREMH

Engine speed 1000rpm
Charaging efficiency 70%
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Charging temp 65°C
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Phenol 0.19 0.895x 10
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