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Optically Access Engine to Investigate
in Cylinder Phenomena
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{Abstract)
It is necessary to observe the in-cylinder phenomena directly for
understanding in-cylinder air motion, combustion and evaluation of the

numerical simulation.

This paper describes the usage, structure and

peculiar technique in design, and introduces the examples of the

analyses using the engine from the Honda R&D Technical Review .
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Visualization Engine, Combustion, Air Motion, Fuel
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Fig.2 Visualization items in engine cylinder
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Tablel Measurement demand for optically access engine
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Masuramani Mathod Light.location Camara Measuremanl Tas Eﬁ::f:;m“ Maintenance
ilem lecation lirning condition lime H Load interval
Horizonlal and vertical laser
. heel{or beam) into tha Bottom and gl . : ;
Air fuel ratio | LIF, $
r lual ratio CARS combustion chamber nearthe | side view Ignition liming | Firing 15 min Partial | 1 Month
spark plug
Flame High speed Boltom Flame
propagetion cfmargﬂ Mot necessary sida ula:r“d propagation Firing 15 min. Partial 1 Month
: period
High speed Batlom and Flame .
Knock SAmars Not necessary slte o pfnjﬂ;ndgaum Firing 1 min. Full 1 Monith
L
motion " HoeoroN and vemoM lver: | | e |
(vel and Laser sheat |sheel into the combustion BT stioks Firing 15 min. Partial | 1 Month
drm '] ﬂhﬂmbﬂl' mear the inlet valva L
Air motion | Laser sheot |Laser sheeljor beam) inlothe | Boltom and | INduction iinn Molaring | 15 min mmcl) [iFE VY
and velocity | PDV,LDV | whola region of cylinder side view E”'l %”';'““ Firing | ¥ min. Partial
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Fig.4 3types of optically access engine
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AAY EF Foll 212} 1719 v 2EE 714
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Window type 4Ady 3= o] #H
(Side window)& WwhEo], H3&Ee 1 9
T -7 B Fuel @A4e] A stE 9 sl
el AY. AW FHAloke A4
o] Fent roof AWolA ¥AES AL 4
AWt 134mm oFefel™, FHWEFLS Fent
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Short sleeve type- 3}¢ A v} 4@ oo
Aol ddu AqHe AHE T& FAHs7 9
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Window typed} #o] A FFF HELS A2 E
F3 HES A gorz 123 ol A%
Firing &4% 7}§38lth. Window type¥t
Short sleeve type Mzl el AWUE = &
A% FEjolw, Ay =X H2gq A
Aol A A™y 88 Zoz Ao 3l
t}. o] AAH] “Short quartz sleeve”
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Table 2 Engine specifications

Civic 1.51 lypo ;’fﬂ:ﬂu Dhosal type

Engine type Water cooled 4siroke single cylindar B S -t——:-
Bore X Slroke

I (mm) $750%815 4 85.0X95 0| ¢ BO 0 X BO 0
Displacemant
Volume (cc) 360 539 402
Window type Window | Short sleave| Long sleeve| Window | Shon sleeva
w
m :;:ﬁ: Quarnz Quarz Cuarz Quanz Sapphire
Visualization | Combustion | Upper part |Whole area | Combustion | Uppar pari

arpa chambar ol cylinder | of cylinder | chambar of cylindaor

Compression
ralio 79 8.2 9.2 6.5 105
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3.1.1 Piston Window

Fig.50l 928 A% Fx& yeir
W2gel offFolA ALPUE A7)
ol MAEE Fo| Wgor AAgso 4
Holi= A9 #(Piston window)g 4l Ak},
28 4% 2 Window A § 2o}
& M Fe dd WA 49 4y A
d g AT AJY(Seal) 42 & rHolr)
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Fig.6 Different characteristics of upper and lower
piston-window gasket for gas seal
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3.1.3 Short Quartz Sleeve

Short sleeve typed 4 #dv] 449 7}A
st 8l7] 918 Fig9el vepd ZA{H Ad™
t =g ol Weoew 29mAYE §F o
71l ¥E ¥l A(Short quart sleeve)& A4t
At Fx2 Hol e o] P& Quartz
sleeve 4+8}¢] Gasketol A, Ay 3= A
4] Aol Quartz sleeve o] ¥}t § dfFo] 2
2y & Yol & WARG, AUy 4
o] W7o grpo] AE HA4LE Window
types} #o] MAE Heo YAF UH U8
b AH.

AU Sleeve H# %8 W 2E 3
co] AHe Q¥ Quartz sleeve®]
Clearance ¥l Quartz sleeve®] 4d¥d
Hee] 912 A4 E Lower platest A¥d
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7F &€& YER A Y.
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& 6 MAIRW 257} @} Firing &4
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A& Fig.10(b)olX A{ge] ALE 71&%
Hd) 57 27molv], 5219 4§
M e S8 oA/7F sl
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Fig.10 Thickness of oplical sleeve for cylinder
pressure and thermal shock lemperature
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3.14 Long Quartz Sleeve
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(a) Piston top-land temperature for ceramic and
quartz sleeve

Continuous running time  (minutes)

(b) Continuous running time depend on piston top
land temperature

Fig.13 Continuous running time of optical access engine depend on engine load
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Fig.18 Contours of instantaneous 3D air velocity by PCPV with full throttle in motoring operation
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