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This study experimentally investigates fuel-consumption characteristics during
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governed primarily by downshift events rather than by deceleration intensity.

Distinct fuel-consumption peaks are consistently observed during the 4—>3—2

Keywords: —1 gear downshift sequence across all braking modes. By contrast, fuel

Heav.y'duty truck consumption in the low-speed region below 10 km/h is attributable primarily to

Braking strategy engine idling. Comparative analysis indicates that coasting yields the lowest total

Fuel Consum?non fuel consumption by minimizing downshift and idling. Blended braking increases

Gear downshift fuel consumption due to a combined increase in gear-shift frequency and idle

Deceleration duration. The results suggest minimizing low-speed idle time and downshift

counts in deceleration zones to improve fuel efficiency in heavy-duty vehicles.
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(b) Retarder
Fig. 1 Foot brake and retarder
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Table 1 Specification of test truck

Vehicle type G360 B8x4*4NB
Engine DC09 141/360hp
Gearbox G33CM1
Retarder R4700D
Brake Disk

Brake chamber Spring
Tire 385/65R 22.5
Weight 10.24 t
Length 9,260 mm
Width 2,495 mm
Cab height 3,520 mm

Programmer 3 (SDP3) A =2

VCI3+& 22l CAN LﬂE-‘%Jifa} A ZEZ F3) A, gt
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At
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5 &R BEAS AFACR Ha-E4T 4 Qi
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Fig. 2 Test truck and measurement
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Fig. 3 Time histories of vehicle speed and fuel burned during deceleration under different braking conditions
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Fig. 5 Fuel consumption due to gear shifts and engine idling
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Table 2 Fuel consumption and braking time under different
braking methods

Foot Retarder | Blending | Coasting

Gear shift 3 2 3 1 3 3 1 1

Gear fuel (g) |3.63 3.11|2.83|2.06|4.83|6.39|1.68]|1.67

Idle fuel (g) |2.56|2.77 |0.57 193 521 |1.84|191|1.21

Idle time (s) | 4.6 | 48 | 26 | 3.4 |11.0| 44 | 34 | 2.6

153124114134 |283 16.0 | 14.8

Total time (s)

v

-2 A
A oA
g2 &85

=0 =2
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