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The Effect of HHO Gas

on the Performance of Industrial Diesel Engine Using Biodiesel Blended Fuel
Kweon-Ha Park® - Ju-Youn Kim' - Chul-Jung Kim’ - Eun-June Lee” - Kwon Son” - Sung-Hoon Park’
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Abstract: A diesel engine works in high compression ratio due to injection of diesel fuel after compression
of air. Therefore the engine has a high thermal efficiency, while nitrogen oxide is produced a lot in high
flame temperature regions. In order to solve the problem this study HHO gas is added into the intake air
of the industrial diesel engine. The test conditions are loads of 0%, 50% and 100% and engine speeds of
700 to 1900 rpm. The results show the maximum torque and pressure is increased, fuel consumption,
smoke and CO emissions are decreased and NOx emission is remained at same level.
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Table 1: Specification of test engine

Turbo diesel
engine(D4AK-C)

Water cooler
4-IN line
Overhead valve

Type

Cooling method

No. of cyl. & arrangement

Valve mechanism

Combustion chamber type
Bore x Stroke
Total piston displacement

Direct injection

100mm> 105mm
3,298cc
Compression ratio 16:1

Rated output(KSR 1004) 58.84/2400(kW/rpm)

Peak torque(KSR 1004) 25.5/1800(kg. m/rpm)

No-load minimum speed 700~750 rpm
NO-load Maximum speed 2640+20rpm
Firing order 1-3-4-2

Injection timing 16+1° BTDC

Exhaust gas
analysis

Note book

Osilo scope

prassue

Engine

M

] Fuel measuring system

Figure 1: Experimental setup
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Table 2: Test condition

Eng.
Cases Fuel & Hydrogen speed Torque
(rpm)
BDO Diesel
BDO Diesel+tHHO
+HHO 6L/min 1700000 0%(idle)
BDI10 Diesel+Biodiesel 1300 50% at
10% 1600 1300rpm
BD10 | DieseltBiodiesel | 1900 | !00%(max)
10%+HHO
+HHO -
6L/min
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Figure 2: Maximum torque variation with hydrogen
at 700rpm to 1900rpm
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Figure 3: Comparison of fuel consumption rate at
torque of 0%, 50%, 100%
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Figure 4: Cylinder pressure and Crank angle at
700rpm
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Figure 5: Cylinder pressure and Crank angle at
1300rpm
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Figure 6: Cylinder pressure and Crank angle at
1900rpm
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Figure 7: Comparison of smoke emissions at

torques of 0%, 50%, 100%
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Figure 8: Comparison of CO emissions at torques
of 0%, 50%, 100%
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