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A Study on Development of Rotary Valve for Performance
Enhancement in Sl Engine

7 ] /*& F A*.7) § A
C.W. Kim-C.S. Yoon'Y.S. Kim

ABSTRACT

In recent years, the study on the high efficiency of the internal combustion engine has been mainly
proceeding. In this study, we developed rotary valve to achieve the improvement of volumetric
efficiency and to be simple construction. And then made a comparative analysis between rotary and
poppet valve. .

In this experiment, rotary valve enlarged the flow area of valve port to minimize the resistance of the
fluid flow and to flow smoothly in intake and exhaust process.

Indeed, valve timing was controlled properly lest positive pressure in exhaust process should affect
intake process. Motoring and firing experiments were using engine speed'and air-fuel ratio as the
principle parameter and the full opening of throttle valve and minimum spark advance for best torque
(MBT) as engine operating variables.
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Table 2-1 Relationship of valve timing on poppet &

rotary valve
Valve type Poppet valve | Rotary valve
Intake open BTDC 30° TDC
Valve | Intake close ABDC 50° ABDC 20°
Timing | Exhaust open BBDC 60° BBDC 10°
Exhaust close ATDC 30° ATDC 10°
Valve overlap 60° 10°
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Fig. 2-5 Relationship of valve flow area between poppet
& rorary valve
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CA . Combustion Analyzer DM

DCM  :D.C Motor
ENC . Encoder

FCM  :Fuel Consumption Meter IST
MCON :DC Motor controller P
POW  : Power Supply

. Dynamometer

EGA : Exhaust Gas Analyzer
EST : Exhaust Surge Tank
: Inlet Surge Tank

: Pressure Transducer
PR . Printer

Fig. 3-1 Arrangement diagram of experimental

apparatus
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Table 3-1 Specifications of engine used

Item Specifications
Model & maker NK-80 Type, DAEDONG
Type Single cylinder four stroke cycle

water cooling vertical I-head type

Displacement 667cc
Compression ratio 6.0:1
Bore X stroke 90X 105mm
Max. output 11/2200(PS/rpm)

Method of ignition

Magneto ignition

Used Fuel

Unlead gasoline
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Table 3-2 Specffications of engine dynamometer

{tem Specifications
Model & maker EW-100 PS, TOKYO METER
Type Water cooling eddy current type
Revolution 7000rpm
Max. absorption 100ps
Brake arm length 0.3581m

Tabie 3-3 Specifications of measurement apparatus
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Apparatus Item Specifications

Model & maker] CB-366, ONOSOKKI

Combustion Kind of P-4, P-V, dP/d0—9,
measurement | PMI, P.loss, P_..-8,
PoaP(dP/d0 )noe 6,

P(8)-P, PouCYCLE

analyzer

Graphic printer | Model : RQ-411

Digital fuel [Model & maker| FC-244, ONOSOKKI
consumption | Count timer {0.1-999.9(sec)
meter range
Measurement |5, 10, 25, 50, 100, 200(sec)
unit

Model & maker| RX-7774, RIKEN KEIKI
Emission h/leasuring gas|HC  :0~1000ppm vol
analyzer and range [CO :0~5.00% vol
CO; :0~18.0% vol

0, :10~25.0% vol

Indication |LED and LCD

j_ method

[Model & meker| ENB, AUTONICS

Encoder Pluse/rpm |1, 360
L : Output wave |pulse
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Table 3-4 Engine operation variables for experiment

( Engine | Motoring | 450, 690, 1080, 1320, 1540
speed(rpm) | Firing | 1200, 1400, 1600, 1800, 2000
Air-~fuel ratio 11:1, 1371, 15:1, 1711
Spark timing MBT
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Table 4-1 The difference of volumetric efficiency

between poppet & rctary vaive

Engine RPM 450 690 1080 1340 1520
Rate of volumetric [13.7% |11.4% | 9.5% | 7.9% | 6%

efficiency increase
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A; :Area of flow pipe(m?)
A, : Area of nozzle(m?)
d ! Diameter of inlet nozzle(m)
g Gravity acceleration(9. 8m/sec?)
G :Mass rate of intake air{=G,) (kg/sec)
THP : Indicated horse power(ps)

IMEP : Indicated mean effective pressure
(kg/cm?)

N ! Engine speed(rpm)

V1, V, : Flow velocity(m/sec)

* Stroke volume{m®)

«  : Flow coefficient of inlet nozzle

P Density of intake air(kg/m?)
compressible fluid

Y. : Specific weight of intake air(kg/m®)
AP ! Difference of pressure at air orifice
(mmAq)
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