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1.1
’ 1 o 3 N 20 km/h y
1 (K17+477.003)
Tab.1 Parameter information at Curve (K17+477.003)
R/m L,/m L/m Lo/m L/m /%
K17+477.003 28 20 17.353 20 57.352 6.01
R Ly Lo L, L i .
1.2
, , 60 m, 1080 P
25 o , 8:00—12:00,
( 61 ), 70 Tracker ,
, 15 , 06s (3= )
Jiménez—Palacios VSP
1 CA )
VSP=v|a( 1+(9,»)+g><gmde+CRg)]+prEl - (v+v, )}V (1)
v ,m/s;a ,m/s; & g ,m/s?; grade ,% ; Cy
;pa 5kg/ m3;CD ;A ’mZ;m ’kg;vm
,m/s,
, , &; 0.1, Cy
0.013 5,0, 0, Ll 0.000 5, VSP
VSP=v[1.1a+9.81grade (% )+0.132]+0.000 302»* (2)
1.3 VSpP
VSP s VSP s
VSP o VSP -28~28 kW/t, VSP
-16~20 kW/t, 2 kWi VSP , 2,
2 VSP
Tab.2 VSP interval division
VSPBin VSsSpP /(kW/t) || VSPBin VSP /(kW/t) || VSPBin VSP /(kW/t) VSPBin VSspP /(kW/t)
1 -28~-26 8 -14~-12 15 0~2 22 14~16
2 -26~-24 9 -12~-10 16 2~4 23 16~18
3 —24~-22 10 -10~-8 17 4~6 24 18~20
4 -22~-20 11 -8~-6 18 6~8 25 20~22
5 -20~-18 12 -6~-4 19 8~10 26 22~24
6 -18~-16 13 —4~=-2 20 10~12 27 24~26
7 -16~-14 14 -2~0 21 12~14 28 26~28
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Fig.1 3D fitting diagram of section position—average travel speed-VSP
1 ,

Sf(x,0)=15.66-1.146x—0.598 5v+0.022 98x’+0.040 61xv-0.000 155 6x°-0.000 38x*» R’=0.685 8 (3)

Sf(x,0)=-9.286+0.694 4x+0.418 1v—0.019 844°-0.024 76xv+0.000 175 7x’+0.000 278 7x» R*=0.612 3 (4)

: flx,w)  VSP o kW/x ,m ;v ,km/h,
2.2
, 67%, ,
3.
3
Tab.3 Vehicle parameters for test vehicles
/L /(1/100 km)
(2013 ) 1.8 6.82
CR-V(2013 ) 24 8.8
1)
MINI6 OBD s ECU s ;
VSP , VSP
ﬁVSPz ZliViIZLmnsiem (5 )
< ivSP ransient i VSP VSP ,1/100 km;n i VSP VSP
sfivse i VSP ,1/100 km,,

VSP
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Tab.4 Average instantaneous fuel consumption rate of small vehicles at each VSP interval
VP ook | oo ke | T w00k | 14100 km)
1 3.16 8 3.67 15 6.65 22 12.62
2 3.18 9 3.74 16 8.02 23 13.43
3 3.23 10 3.89 17 8.98 24 13.83
4 3.27 11 4.02 18 9.74 25 14.3
5 3.34 12 4.11 19 10.52 26 14.52
6 3.45 13 4.72 20 11.13 27 14.64
7 3.52 14 5.66 21 11.74 28 14.72
2)
, Mathmatica VSP
, vSsSpP vSspP ; VSpP ,
[16]
WF Zfivsp' Lij (6)
L j 1 VSP ,m; W, J ,ml,
2.3
1S250 , 5.
5
Tab.5 Inspection vehicle parameters
2.5L V6 141 1 605 kg
6 225 km/h
25L 153 kW
9 1/100 km
27.4,33.6,41.7 km/h, 23.2,32.3,43.5 km/h,
, 6,
6
Tab.6 Fuel consumption accuracy test of up and down bound vehicles
/(km/h) 27.4 33.6 41.7 26.2 323 43.5
/mL 4.88 5.07 5.39 2.95 3.09 3.29
/mL 53 55 5.9 3.3 3.4 3.6
1% 7.92 9.46 10.17 10.61 9.12 8.61
1% 9.18 9.45
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Fig.2 Fuel consumption at different average travel speed
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) (7) (8)

:y=—0.000 1x°+0.014 65°-0.485 2x+10.005 25<x<45 (7)
:¥=0.000 01x°-0.001 8x*+0.090 6x+1.559 2 25<x<45 (8)
Ly ,mL;x ,km/h,
(7> ’ (8) 2 ’ ) 5 28 km/h
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Research on Fuel Consumption Calculation of Small Vehicles
at Mountain Road Curve Based on VSP

Huang Yingming', Wu Weijian', Guo Jiangang',Xu Yaogen?,Li Lin'

(1. College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University , Fuzhou 350002, China;
2. Institute of Navigation, Jimei University , Xiamen 361021,China)
Abstract . In order to study the fuel consumption characteristics of small vehicles at the mountain road curve, the
traffic flow on the road curve from Fuzhou Forest Park to Guling mountain area is taken as the research object.
The video data of vehicle up and down were taken by UAV, and the driving characteristic data of small vehicles
were collected by tracker; the three—dimensional relationship of average travel speed, section position and vehi-
cle specific power (VSP) were fitted by MATLAB; according to the relationship model and the instantaneous av-
erage fuel consumption rate of small cars, a curve fuel consumption model was established, and the fuel con-
sumption of small cars in the process of turning was calculated under different average travel speed values. The
results show that the relationship between the average travel speed and the fuel consumption satisfies the cubic
polynomial. The curve fuel consumption model can predict the fuel consumption of the small car in the curve to
a certain extent, which has a certain reference value for the implementation of energy saving and emission re-
duction strategies.

Key words: specific power; fuel consumption; mountain roads; curves; light vehicles



