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A Study on the Characteristics of Fuel Consumption and Emissions
of Diesel Vehicles Using Engine Coolant Flow Rate On/Off Control
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Abstract The use of the electromagnetic clutch water pump for internal combustion engine vehicles saves fuel
and leads to a reduction in emissions. The clutch water pump allows the engine cooling system to select the
optimum operation condition by using coolant flow rate on/off control. This study investigated the characteristics
of fuel consumption and emissions of the diesel engine cooling system using the clutch water pump. The
electromagnetic clutch operation reduced by about 49% of engine warm up period at idle condition and
controlled the optimum high coolant temperature at driving condition. Therefore, fuel consumption was
enhanced by about 5%, and emissions such as HC, CO and CO, were also reduced to a certain degree even
though NOx increased a little bit, compared to those of the conventional water pump under NEDC mode which

represents the real driving pattern.
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[Fig. 2] Photograph of the electromagnetic clutch water
pump

2070



AR WYzt g vhiol o3t oA ko] du] @ ujlslAs B4 AT
AET} AED 5 7 Stk ol wrt 2aix Y
o] ZHA olo] mgo] B Ao wsldrh. L% Al
A= Kepelo] Az L5 =4 Wl 0~800C, gi}
., 25,215‘"“ £02C Y 9]o] i, GFA 1= Turbines AFS] E]116-
amalyzer Alolw 24 9] 19~190 Ipm, .2} + 1.0% Lﬁﬂo]u}. E

Dilution Tunnel

\1.‘5&2:@'

Blower

—_
Dynamometer g

control cabinet

Chassis dynamometer

[Fig. 31 Schematic diagram of vehicle test facility

Clutch

water pump ‘Water jacket

Cylinder head

Thermostat

Engine oil

[Fig. 4] Schematic diagram of an engine cooling system
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[Table 1] Basic control logic of clutch water pump

Case 1 Case 2 Water
Clutch
control temp. control temp. pump
Engine head >95TC |Engine head >100TC| Off On
Engine head <80 | Engine head <85T On Off

[Table 2] Improved control logic of clutch water pump

Case 3 Case 4 Water
Clutch

control temp. control temp. pump
Engine head >105C|Engine head >110T

or or Off On
Thermostat >100C | Thermostat >105T
Engine head <1007 |Engine head <105T

and and On Off

Thermostat <98°C | Thermostat <103C
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[Fig. 5] Warm-up test result at idle condition
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[Fig. 6] Temperature changes of engine head and

thermostat at NEDC mode

[Table 3] Comparison of emissions and fuel efficiency

at NEDC mode

Emission Base | Case 1 |Case 2| Case 3 | Case 4
(gl/{]gn) 0.008 | 0.007 | 0.009 | 0.005 | 0.002
(g?k?m 0010 | 0.008 | 0.008 | 0.010 | 0.009
(ggrfl) 0.403 | 0.425 | 0426 | 0.433 | 0.409
(gC/l?xil) 269.7 | 266.7 | 2684 | 2574 | 256.1

Fuel(ﬁgi/%ency 9.878 | 9.989 | 9.923 | 10.349 | 10.402
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