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A Study on the Safety of Hybrid Tuning for Light—duty Diesel Trucks
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ABSTRACT

This paper is the result of a research on hybrid tuning technology developed to improve the actual fuel
efficiency and reduce emissions of in—use light—duty diesel trucks. In this study, a hybrid powertrain was
constructed by inserting an electric motor between the diesel engine and manual transmission of an internal
combustion engine vehicle and installing a battery. To verify the safety, a test was conducted based on the
Korean tuning regulations. In particular, since there has been no case of tuning an internal combustion engine
vehicle into a hybrid vehicle in Korea, it was necessary to carry out all procedures to receive tuning approval.
The approval process consists of a technical review, safety verification test, and application for tuning
approval. As a result, the test vehicle was approved for tuning because both the technical review and vehicle
test results were suitable. Therefore, this study confirmed the safety of diesel hybrid tuning technology, and
laid the foundation for the research and development of technologies to tune into an eco—friendly vehicle as
well as the activation of related industries.
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Fig. 1 Test vehicle(diesel—hybrid truck)

Table 1 Specifications of test vehicle

Model Porter 11 Engine D4CB
MO
Model year 2014 Motor (IPMSM)
Transmission 6=Speed 133 ps
Manual @3,800 rpm
Max power 32 W
Curb wgt. 1,880 kg @2.050 rpm
. 2,497 cc
Payload cap. 800 kg Displacement (4 eyl.)
Gross wgt. 2,875 kg Battery 216 V/15 Ah
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Fig. 2 Powertrain of diesel—hybrid tuning vehicle
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Fig. 3 Procedure of safety test
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Table 2 List of safety test on hybrid tuning vehicle
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Table 3 Results of safety test
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Fig. 4 Route of driving test on proving ground
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Table 4 Schedule of driving test on the proving ground

Test Site Test Road Mileage
Hill Test Track abt. 0.03 km

High Speed Circuit abt. 34 km
Proving Off—Road Test Track | abt. 3.5 km

Ground

(KATRID) Road Between Test Roads | abt. 2.97 km

1 Cycle 40.5 km

1 Day (6 Cycles) 243 km

Subtotal Total 9 Days 2,187 km
Hwaseong = Suwon abt. 60 km

Real—Road .

(Suwon city) Urban Driving Cycle abt. 21 km

1 Day (5 Cycles) 165 km

Subtotal Total 5 Days 825 km

Total 3,012 km
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Table 5 Battery/inverter temp. and SOC during driving test
Batter Inverter SOC
No. Temp. (ZC) Temp. (°C) (%) Notes
1 13 ~ 60 20 ~ 75 57 ~ 95 P. G.
2 | 15 ~ 60 21 ~ 72 66 ~ 95 P. G.
3| 16 ~ 60 20 ~ 74 66 ~ 95 P. G.
4 | 15 ~ 64 21 ~ 74 60 ~ 95 P. G.
5| 17 ~ 60 21 ~ 68 59 ~ 95 P. G.
6 | 10 ~ 53 15 ~ 64 57 ~ 95 P. G.
7 | 11 ~ 60 15 ~ 65 57 ~ 95 P. G.
8 | 15 ~ 60 19 ~ 67 53 ~ 95 P. G.
9 | 16 ~ 64 20 ~ 66 68 ~ 95 P. G.
10| 15 ~ 63 20 ~ 66 68 ~ 95 | Real—Road
11] 19 ~ 61 20 ~ 65 72 ~ 95 | Real—Road
12| 17 ~ 64 20 ~ 64 78 ~ 95 | Real—Road
13 17 ~ 64 21 ~ 66 69 ~ 95 | Real—Road
14| 18 ~ 61 22 ~ 69 69 ~ 95 | Real—Road
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Fig. 7 Procedure of hybrid tuning approval
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