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2 Idling

3 Acceleration

* Cruising

% Deceleration

® Root Mean Acceleration
" positive Kinetic Energy
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t V(Kmph) CO(%) HC(ppm) CO2(%) NOx(ppm) 02(%) t V(Kmph) CO(%) HC(ppm) CO2(%) NOx(ppm) 02(%)
0 0 0.28 85 13.68 71 1.12 61 39.2 0.3 47 14.31 831 0.43
1 3.9 0.28 85 13.68 71 112 62 39.9 0.3 46 14.29 694 0.4

2 5.1 0.28 85 13.68 71 1.12 63 39.3 0.31 47 14.11 591 0.91
3 6.3 0.3 94 13.72 72 0.97 64 40.2 0.31 47 14.11 575 0.82
4 8.7 0.55 142 13.72 75 0.75 65 40.6 0.32 47 14.09 584 0.62
5 9.8 0.55 144 13.78 105 0.71 66 39.6 0.32 47 14.03 598 0.67
6 11.4 0.55 142 13.8 138 0.71 67 41.1 0.35 49 13.61 619 0.92
7 13.7 0.55 133 13.81 245 0.73 68 39.3 0.47 57 13.06 650 1.68
8 17.4 0.52 121 13.83 386 0.72 69 39.7 0.47 58 13.33 652 173
9 19.4 0.58 118 13.96 589 0.66 70 39.3 0.45 58 13.54 625 1.34
10 21.1 0.62 116 13.95 688 0.65 71 38.4 0.44 58 13.87 595 1.05
11 23.6 0.63 113 13.95 758 0.7 72 38.2 0.43 58 13.88 601 0.9

12 19.9 0.63 111 13.94 794 0.74 73 37.2 0.42 58 13.88 629 0.81
13 21.1 0.63 108 13.9 803 0.77 74 36 0.38 59 13.97 650 0.73
14 22.9 0.63 105 13.87 810 0.82 75 36.7 0.36 58 14.2 642 0.65
15 21.1 0.67 99 13.64 828 0.83 76 37.2 0.31 58 14.19 610 0.61
16 223 0.7 96 13.64 844 0.83 77 36.1 0.31 58 14.19 570 0.61
17 24.1 0.74 95 13.61 842 0.85 78 36 0.3 58 14.19 520 0.61
18 23.8 0.82 94 13.5 828 0.88 79 35.4 0.29 58 14.2 482 0.6

19 26.5 0.89 92 13.27 810 0.95 80 34.3 0.27 56 14.2 437 0.6

20 27.9 1.04 186 12.96 788 1.02 81 33.6 0.27 53 14.2 372 0.55
21 29.2 1.04 166 13.26 728 1.59 82 34.6 0.27 51 14.2 316 0.51
22 30.1 0.79 128 13.57 688 1.18 83 33 0.26 50 14.19 296 0.53
23 315 0.51 113 13.75 750 0.77 84 32.5 0.26 49 14.19 262 0.6

24 33.1 0.46 102 13.8 863 0.71 85 32.2 0.26 49 14.19 249 0.61
25 32.9 0.45 96 13.89 978 0.68 86 33 0.26 49 14.18 228 0.62
26 33 0.45 89 13.99 1079 0.67 87 32.9 0.26 49 14.18 209 0.61
27 33.8 0.45 85 13.99 1164 0.6 88 31.8 0.26 48 14.15 192 0.6

28 34.2 0.45 82 13.91 1192 0.71 89 32.5 0.27 48 14.11 180 0.63
29 35.5 0.74 81 13.89 1228 0.72 90 32.2 0.27 47 14.1 168 0.71
30 35.4 0.89 81 13.69 1240 0.82 91 324 0.27 46 14.08 156 0.78
31 35.5 0.89 82 13.69 1230 0.96 92 33.4 0.28 45 14.08 140 0.61
32 34.5 0.79 82 13.69 1204 0.91 93 34.2 0.28 45 14.08 136 0.58
33 35 0.66 82 13.86 1159 0.77 94 36.1 0.28 45 14.08 132 0.55
34 35.5 0.64 82 13.96 1148 0.72 95 35.4 0.28 45 14.07 127 0.51
35 36 0.49 81 14.07 1153 0.65 96 35.5 0.32 47 14.08 139 0.49
36 36.9 0.42 72 14.08 1172 0.57 97 34.2 0.48 54 14.08 187 0.48
37 38.5 0.4 69 14.45 1171 0.52 98 34.3 0.53 59 14.07 291 0.47
38 36.6 0.4 69 14.45 1144 0.47 99 34.5 0.53 59 13.62 44 0.72
39 38.4 0.4 68 14.38 1116 0.45 100 34.3 0.52 84 13.65 682 1

40 38.2 0.4 68 14.28 1089 0.42 101 33 0.58 119 13.22 815 1.18
11 39.6 0.4 68 14.28 1059 0.45 102 32,6 0.72 146 13.14 896 1.39
42 39.3 0.41 68 14.29 1080 0.46 103 333 0.71 150 12.05 907 1.62
43 38.9 0.4 68 14.26 1135 0.47 104 33.1 0.71 152 11.3 887 2.28
44 39.6 0.39 68 14.27 1197 0.48 105 333 0.71 139 11.38 761 4.01
45 39.4 0.39 68 14.26 1201 0.48 106 32.6 0.67 127 11.81 709 3.89
46 39.6 0.38 67 14.26 1304 0.49 107 34.3 0.6 109 12.36 608 3.15
47 39.3 0.37 65 14.25 1190 0.5 108 34.8 0.59 102 12.46 559 2.82
48 40.2 0.34 62 14.25 1159 0.49 109 34.3 0.63 136 13.13 440 1.92
49 40.6 0.33 59 14.26 1099 0.47 110 34.5 0.8 144 13.13 419 1.72
50 39.9 0.33 58 14.26 1016 0.45 111 34.3 0.82 139 13.28 363 1.33
51 41.4 0.33 58 14.26 922 0.44 112 36.6 0.71 118 13.22 366 1.54
52 42.3 0.39 58 14.26 872 0.45 113 36.9 0.64 117 13.25 417 1.52
53 41.1 0.39 58 14.24 863 0.44 114 38 0.65 179 13.03 505 1.53
54 40 0.38 58 14.25 876 0.46 115 39.3 0.66 166 13.03 587 1.99
55 40.8 0.38 58 14.25 884 0.47 116 41.4 0.66 129 13.69 644 1.53
56 41.1 0.38 58 14.25 914 0.48 117 40.6 0.66 118 13.84 707 1.03
57 40.5 0.38 58 14.25 925 0.47 118 41.7 0.66 112 13.85 755 0.87
58 39.7 0.38 58 14.25 941 0.46 119 41.4 0.78 106 13.78 875 0.73
59 41.1 0.38 56 14.26 953 0.45 120 40.5 0.96 104 13.67 1070 0.65
60 40.5 0.32 48 14.3 905 0.45 121 40.6 0.96 103 13.64 1178 0.72
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clc
Clear all
I=xIsread(‘'work.xlIsx','a2:a25262");
v=xIsread(‘'work.xlIsx','b2:025262");
vg=xlIsread('work.xlsx','c2:c25262');
a=xlsread(‘work.xlIsx','d2:d25262");
[m n]=size(v);[z e]=size(v);
while (1)
vm=0;ve=0;nl=0;nap=0;nan=0;ap=0;an=0;pid=0;pap=0;pan=0;ni=0; na=
0;nd=0;nc=0;
pke=0;nm=0;j=0;jj=0;A=zeros(1,12);pke1=0;RMS=0;apow=0;nU=0;sU
=0;matU=zeros(40,1);hU=1;apow=0;T=0;0p=zeros(1200,1);99=1,
for fd=1:10000
U=randi(272),
fori=1lz
if 1(i,n)==U
matU(hU,1)=U
hU=hU+1;
while v(i,e)>0
nU=nU+1,
if a(i,1)>0
ap=a(i,1)+ap;
nap=nap+1,
end
if a(i,1)<0
an=a(i,1)+an;
nan=1+nan;
end
sU=v(i,e)+sU;
apow=a(i,1)"2+apow;
if vg(i,e)>vq(i-1,e)
J=(abs((va(i,e)"2)-va(i-1,6)"2))+j;
end
I=abs(va(i,e)-vq(i-1,e))+j;
pke=J/Jj;
=i+l
end
if a(i,1)>0
ap=a(i,1)+ap;



nap=nap+1,
else if a(i,1)<0
an=a(i,1)+an;
nan=1+nan;
end
end
break
end
end
if NU<940 && nU>780
break
end
if nU>940
nU=0;
sU=0;
hu=1,;
nap=0;nan=0;ap=0;an=0;j=0;]j=0;
end
end
ve=sU/nU;an=an/nan;ap=ap/nap; T=(100/78.254156)*nU;RMS=sqrt(apo
wiT);
nnn=round(nU*(100/78.25415677));
if (abs(ve-26.44573)*100/26.44573)<2 && (abs(ap-
.537491)*100/.537491)<2 && (abs(an+.53247)*100/.53247)<2 &&
(abs(RMS-.632588)*100/.632588)<2 && (abs(pke-
6.657302743)*100/6.657302743)<?2
break
end
end
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Abstract

Driving cycle is one of the most important parameters affecting the emission of air
pollutants. Driving cycle is the movement pattern of vehicles in urban routes and is
introduced by speed-time charts. The driving pattern in Mashhad is different due to
cultural differences in the use of vehicles. The behavior of drivers can have a big impact
on the driving cycle leading to changes in the prediction of pollutant emissions. In this
thesis, instead of using traffic software, the on-board driving pattern was obtained for
urban vehicles. First, the speed-time data of the wvehicle was obtained in two weeks in
the morning and afternoon traffic peak hours and a non-peak time in two different
routes by GPS. Thereafter, the microtrips were obtained for all speed-time data and the
driving cycle was developed by random combination of microtrips. The error for the
developed driving cycle was about 2 percent reflecting the high accuracy of this
method. The driving cycle of Mashhad was compared with standard driving cycles in
Europe and America. After development of the driving cycle, vehicle exhaust emissions
were estimated by the The International Vehicle Emissions (IVE) model. In order to
correct the emissions obtained from the IVE model, on-board vehicle emissions were
obtained. Then, for each of the emission factors, the correction factors were added to the
IVE model. The emission factors obtained for Mashhad were compared with those
reported for Beijing, Pune and Mexico. The driving cycle of Mashhad showed that the
average speed in Mashhad is significantly different with that in the European and
American driving cycles. The idle time percentage in Mashhad was close to that in the
European driving cycle, but is different from the American driving cycle. The results of
the IVE model showed that carbon monoxide from vehicle exhausts constituted the
most emission among standard pollutant emissions. Ammonia and benzene were the
main toxic gases in vehicle exhaust, respectively. Comparison of the wvehicle exhaust
emission factors in Mashhad with Beijing, Pune and Mexico showed that carbon
monoxide is the main exhaust emission in Mashhad driving cycle as compared with

other three regions.

Keywords: Driving cycle, driving pattern, microtrip, average speed, arterial roads,

air pollution, emission factor, IVE model
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