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ABSTRACT

An engine equipped with hydraulic variable
valve train (HVT) was developed to improve fuel
economy of gasoline engines. It replaces a throttle
valve and can vary its intake valve closing timing
freely in accordance with the operation condition
of the engine to control the amount of intake air,
thus eliminating up to 80% of pumping loss on the
engine fitted with throttle valve. It is also capable
of load control equivalent to conventional throttling
engines.

To eliminate the problem of unstable
combustion at idling, due to early closing of
the intake value, its combustion chamber was
redesigned, thus securing combustion stability
equal to the production 4-valve engines.

In addition, systems were newly developed to
manage load control, air to fuel ratio, and idling
control, all for non-throttling operation.

Thus, the vehicle installed with the HVT
demonstrated drivability equal to the one equipped
with a conventional throttling engine, met the EPA
emission standards and marked a 7 % improvement
in fuel consumption in EPA Urban Dynamometer
Driving Schedule.
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Table 1 Valve Train Specifications
; IN HVT
Vo= O EX |Conventional(Rocker Arm)
Valve IN ¢46X1
Dlamne_altr?_lr)(Nurrbar!cyl. EX $27.5%X2
Valve-spring Load IN 2757705
Set/Max.  Nm ["Ey 167/428
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Table 2 Performance of the HVT

ltem Results
Maximum Engine Speed 6000 rpm
Variable Lift 0 mm =~ Cam Full Lift

Range |Opening Duration| 0 deg ~ Cam Full Duration
Variable Response 1 cycle at 6000 rpm
Timing Signal Resolution 0.01 deg Crank Angle
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Cylinder Configuration In-line 4
Displacement  ¢np 2156
Bore X Stroke mm $85X95

Table 4 Cylinder Head Specifications

DOHC SOHC
Valve Train IN : HVT IN :  HVT
EX: HVT EX : Conventional
Valve IN:$33X2 IN : ¢ 46X1
i X
Dlam:_lt;r Number EX : ¢ 28X2 EX :427.5X2
Spark Plug Center Plug 2 -Plug
Comression Ratio 9.4 9.4
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Table 5 Vehicle Specifications

Vehicle Type
Inertia Weight
Transmission

Prototype ( Based on CIVIC )
2000 LBS
5-Speed Manual Transmission

L7z ZOEFHICE Table 6 12, F2H#I A7 2%
Fig. 18 12733
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(1) Electronic Control Unit (ECU)

(9) Water Temperature Sensor

(2) Drive Unit (i0) il Temperature Sensor
(3) HVT Control Solenoid Valve (1) Crank Angle Sensor

(@) Injector (i2) Motor

(5) Manifold Pressure Sensor i3 Igniter

Throttle Sensor (4 Ignition Coil

(7) Accelerator Position Sensor 5 Spark Plug

(8) Oxygen Sensor

Fig. 18 Engine-Management System of HVT

Table 6 Engine Specification on Vehicle

Cylinder Configuration In-line 4

Displacement  cm?® 1287

Bore X Stroke  mm $72X79
Compression Ratio 9.5

Spark Plug 2-Plug
IN $34X1 HVT
Valve Train |[SOHC Ex| ¢ 2 9X1
Conuenlﬁ:?&l: er Arm)
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Fig. 19 Example of Load Control Schedule
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Fig. 20 Individual Cylinder Difference of
A/F and Effect of Individual A/F

Feedback Control

4.5deg (750rpm) |
3.9deqg (650rpm)

Delay Time:CONST.
(= 1.0msec.)
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Variation of Valve Lift and
Close-Timing According to Engine
Speed Fluctuation under
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Fig. 21
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Table 7 Experimental Results of Emissions
and Fuel Consumptions

Non-Throttling Throttling

Fuel Fuel
CO | T.HC | NOx iconsumption Gonsumé:tion
(g/M) | (o'M) | (g/M) (MPG) (MPG)
EPA Standard| 3.4 | 0.41 | 1.0

LA-4 1.8 | 0.36 | 0.39 39.4 36.8
High Way 1.55 | 0.16 | 0.47 59.1 54.8
Combined 46.4 43.2
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