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EMISSION TEST DRIVING SCHEDULES

1. SCOPE:

This SAE Information Report describes various dynamometer driving gchedules
currently in use in the world for measurement of exhaust-emissions and fuel
economy of passenger cars and 1ight trucks. Issuance of)this information
report{ will allow driving schedules to be deleted from individual gest
procedures, thus reducing the amount of repeated information in the SAE
Handbopk.

This information report includes:

1 - Descriptions of driving schedules.
2 - Sedcond-by second definition of speed-versus time sequences.

}<::: 2. DESCRIPTIONS OF DRIVING SCHEDULES:

2.1 Unitad States (US) 1972 Schedule; Also Known as EPA Urban Dynamometer
Driving Schedule (UDDS), 1972 rederal Test Procedure (FIP) Schedyle, LA-4
Schedule, or Swedish Al0 lest ScheduTe: This test schedule requjres 1372
secofds to complete and covers a distance of 7.5 miles (12.1 km)|at an
averdge speed of 19.85 mph (31.46 km/h). A second-by-second des ription of
this|schedule is shown in Table I. The driving schedule is defiped by a
smooth curve drawn’through the specified speed versus time relatjonship.

2.2 505 Ychedules<This schedule consists of the first 505 s of the US 1972

Schedquie and covers a distance of 3.59 miles (5.78 km). The averjage speed
of this_schedule is 25.6 mph (41.2 km/h). This schedule can be run from a
cold[start, but is normally run with a fully warmed-up vehicle and is then
refe : j i = k", where
the fully warmed-up vehicle is at rest with the engine and cooling fan of f,
and the hood closed, just prior to the engine start. This driving schedule
is often used for emissions development work.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

Q SAE reviews each technical report at least every five years at which time itmay be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.3

2.4

2.5

2.6

2.7

US 1975 Schedule, or 1975 FTP Schedule: This schedule consists
FTP Schedule, followed by a 10-minute hot soak, followed by a re
first 505 s of the 1972 FTP Schedule (505 Schedule). This same
schedule is retained in the 1978 revisions to the US Federal reg
(40 CFR 6.144-78), so it is also sometimes called the 1978 sched
Effective in 1978, the actual distance driven using this driving

of a 1972
peat of the
driving
ulations
ule.
schedule,

rather than the theoretical distance is used in the calculation of official

exhaust emission and "city" fuel economy values.

Highway Fuel Economy Test Schedule (HWFET): This schedule consi

765 s driving cycles, with emissions collected during the secon
only. The average speed of each 10.2 mile (16.4 km) cycle is 48
km/h). A second-by-second description of this cycle is shownin
Thig schedule is used in the US to obtain the official "highway"
economy figures.

Econgomic Commission for Europe (ECE) R15.04 Schedulef  This test

in official certification for exhaust emissions.and fuel eco
cles offered for sale in many European countries. This sche
hot or cold, and is run 4 times in succession. There are sm
erences in the schedule depending on whether the vehicle has
utomatic transmission. The schedule covers a total distance
(2.92 miles) at an average speed of 18.7 km/h (11.6 mph) with a
transmission vehicle and 3.98 (2.47 miles) at an average speed o
(1144 mph) with an automatic transmission vehicle. Emissions ar
collected during an initial 40-s idle period. A second-by-secon
desgription of this schedule is.shown in Tables 3A and 3B, form
autgmatic transmission equipped-wehicles, respectively.

run
veh
run
dif
an

Japanese 10-Mode Test Schedile: This driving schedule is part o

offilcial vehicle emissions test used for Japanese certification.
scheldule is driven with'a fully warmed-up vehicle following a 10

preconditioning. A.second-by-second description of the schedul
in Table 4. The schedule is run 6 times in succession, with the

samplled only during the last five times. The distance traveled
lastf 5 times is.3.32 km (2.06 miles) with an average speed of 18

(11.2 mph).

Japapese‘11-Mode Test Schedule: This driving schedule is part o

sts of two
cycle

.6 mph (78.2
Table 2.
fuel

schedule is
nomy of

dule can be

all

a manual or
of 4.06 km

manual

f 18.4 km/h

P not

d
Anual and

f the

This

km (6 mile)
2 is shown
exhaust gas

during these
km/h

f the

official vehicle emissions test used for Japanese certification
buil . ) i ]
start. A second-by-second description of the schedule is shown

The schedule is run 4 times in succession. The total distance t
then 4.08 km (2.54 miles) at an average speed of 30.6 km/h (19.0

For vehicles
cold

in Table 5.
raveled is
mph).

(
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TABLE 3A - ECE R15.04 Schedule - Manual Transmission

Time Speed SEeed Time eed Speed | Time Speed SEeed Time Speed SEeed

(s) {(mph) m/h)| (s) mph (km/h)} (s)  (mph) (km/h)| (s)  (mph) m/h)
0 .0 .0 49 .0 .0 98 .0 .0 147 31.1  50.0
1 .0 .0 50 1.9 3.0 99 .0 .0 148 31.1 50.0
2 .0 .0 51 3.7 6.0 100 .0 .0 149  31.1 50.0
3 .0 .0 52 5.6 9.0 101 .0 .0 150  31.1  50.0
4 .0 .0 53 7.5 12.0 102 .0 .0 151  31.1 50.0
5 .0 .0 54 9.3 15.0 103 .0 .0 152 31.1 50.0
6 -0 -0 55 93—1570 104 Y -0 t53—3t1 560+9
7 .0 .0 56 9.3 15,0 105 .0 .0 154  31.1  50%
8 .0 .0 57 11.4 18.4 106 .0 .0 155 31.1 ~'90.
9 .0 .0 58 13.5 21.8 107 .0 .0 156 29.9).0A48.

10 .0 .0 59 15.7 25.2 108 .0 .0 157  28¢7 46.
1N .0 .0 60 17.8 38.6 109 .0 .0 158 27,6 44,
12 2.3 3.8 61 19.9 32.0 110 .0 .0 159 ~ 26.4 42.
13 4.7 7.5 62 19.9 32.0 111 .0 .0 160~125.2 40,
14 7.0 11.3 63 19.9 32.0 112 .0 .0 161~ 24.1 38,
15 9.3 15.0 64 19.9 32.0 113 .0 .0 %2 22.9 36.
16 9.3 15.0 65 19.9 32.0 114 .0 .0 163 21.7  35.
17 9.3 15.0 66 19.9 32.0 115 .0 .0 164 21.7 35.
18 9.3 15.0 67 19.9 32.0 116 .0 {0 165 21.7 35.
19 9.3 15.0 68 19.9 32.0 117 .0 .0 166 21.7 35.

20 9.3 15.0 69 19.9 32.0 118 1.9 3.0 167 21.7 35,

21 9.3 15,0 70 19,9 32.0 119 357 6.0 168 21.7  35.

22 8.3 15.0 71 19.9 32.0 120 5.6 9.0 169 21.7 35,

23 9.3 15.0 72 19.9 32.0 121 7.5 12.0 170  21.7 35,

24 7.8 12.5 73 19.9 32.0 122 9.3 15.0 171 21.7 35,

25 6.2 10.0 74 19.9 32.0 | 123 9.3 15.0 172 21.7 35,

26 4,1 6.7 75 19.9 32.0 124 9.3 15.0 173  21.7 35,

27 2.1 3.3 76  19.9 32.0 125 10.7 17.2 174 21.7 35,

28 .0 .0 77 19.9  32.0 126 12.1 19.4 176  21.7  35.

29 .0 .0 78 19.9 32¢0 127 13.5 21.7 176 21.7 35.

30 .0 .0 79 19.9 . 32:0 128 14,8 23.9 177 20.8 33,

31 .0 .0 80 19.9 (,32.0 129 16.2 26.1 178 19.9 32.

32 .0 .0 81 199 32.0 130 17.6 28.3 179 17.9 28.

33 .0 .0 82 19.9 32.0 131 19.0 30.6 180 16.0 25.

34 .0 .0 83 « 19.9 32.0 132 20.4 32.8 181 14.0 22,

35 .0 .0 845.19.9 32.0 133 21.7 35.0 182 12.1 19,

36 .0 .0 85 19.9 32.0 134 21.7 35.0 183  10.1 16,

37 .0 .0 86 18.2 29.3 135 21.7 35.0 184 8.2 13.

38 .0 .0 87 16.5 26.5 136 22.9 36.9 185 6.2 10.

39 .0 A0 88 14.8 23.8 137 24,1 38.8 186 4,1 6.

40 .0 .0 89 13.0 21.0 138  25.2 40.6 187 2.1 3.

41 .0 0 90 11.3 18.3 139 26.4 42.5 188 .0 .

42 .0 .0 91 9.6 15.5 140 27.6 44.4 189 .0 .

43 -0 .0 92 7.9 12.8 141 28.7 46.3 190 .0 .

44 .0 .0 93 6.2 10.0 142 29.9 48,1 191 .0 .

45 .0 .0 94 4,1 6.7 143 31.1 50.0 182 0

46 .0 .0 95 2.1 3.3 144  31.1 50.0 193 .0 .0

47 .0 .0 96 .0 .0 145 31.1 50.0 194 .0 .0

48 .0 .0 97 .0 .0 146 31.1 50.0 195 .0 .0

——
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TABLE 3B - ECE R15.04 Schedule - Automatic Transmission
Time Speed Speed | Time Speed Speed | Time Speed Speed | Time Speed Speed
(s)  (mph) (km/h)| (s) (mph) (km/h)| (s) (mph) (km/h)| (s) (mph) (km/h)
0 .0 .0 49 .0 .0 98 .0 .0 147 31.1  50.0
1 .0 .0 50 1.7 2.7 99 .0 .0 148  31.1 50.0
2 .0 .0 51 3.3 5.3 100 .0 .0 149  31.1 50.0
3 .0 .0 52 5.0 8.0 101 .0 .0 150  31.1  50.0
4 .0 .0 53 6.6 10,7 102 .0 .0 151 31.1  50.0
5 .0 .0 54 8.3 13.3 103 .0 .0 152 31.1  50.0
6 .0 .0 55 9.9 16.0 104 .0 .0 153 31.1 50.0
7 0 0 56 11.6 18,7 105 0 0 154 31,1 500
8 .0 .0 57 13.3 21.3 106 .0 .0 155 31.1 50,
9 .0 .0 58 14.9 24.0 107 .0 .0 156  29.9 (48
10 .0 .0 59 16.6 26.7 108 .0 .0 157  28.7¢Hd6.
11 .0 .0 60 18.2 29.3 109 .0 .0 158  27.60 44,
12 2.3 3.8 61 19.9 32.0 110 .0 .0 159 26.4 42,
13 4.7 7.5 62 19.9 32.0 11 .0 .0 160 . 25.2 40,
14 7.0 11,3 63 19.9 32.0 112 .0 .0 161.0 24,1 38,
15 9.3 15.0 64 19.9 32.0 113 .0 .0 1620 22.9 36.
16 9.3 15.0 65 19.9 32.0 114 .0 .0 163 21.7 35,
17 9.3 15.0 66 19.9 32.0 115 .0 .0 164 21.7 35.
18 9.3 15.0 67 19.9 32.0 116 .0 .0 165 21.7 35.
19 9.3 15.0 68 19.9 32.0 117 .0 .0 166 21.7 35.
20 9.3 15.0 69 19.9 32.0 118 1.2 N9 167 21.7 35,
21 9.3 15.0 70 19.9 32,0 119 2.4 3.8 168 21.7 35.
22 9.3 15.0 71 19.9  32.0 120 3.6 5.8 169 21.7 35,
23 9.3 15.0 72 19.9 32.0 121 4.8 7.7 170  21.7 35,
24 7.5 12.0 73 19.9 32.0 122 6.0 9.6 171 21.7 35,
25 5.6 9.0 74  19.9 32.0 123 7.2 11.5 172 21.7 35.
26 5.7 6.0 75 19,9 32,0 124 8.4 13.5 | 173 21.7 35,
27 1.9 3.0 76 19,9 32.0 125 9.6 15.4 174  21.7 35,
28 .0 .0 77 19.9 32,0 126 10.8 17.3 175 21,7 35,
29 .0 .0 78 19.9 32.0 127 11.9 19.2 176  21.7 35,
30 .0 .0 79  19.9 32:0 128  13.1 21,2 177 19.9 32,1
31 .0 .0 80 19.9 32,0 129 14.3  23.1 178 18.1 29,
32 .0 .0 81 19.9,-:32.0 130 15.5 25,0 179  16.3 26.
33 .0 .0 82 19297 32.0 131 16.7 26.9 180 14.5 23,
34 .0 .0 83 19.9 32.0 132 17.9 28.8 181  12.7 20.
35 .0 .0 84 -19.9 32.0 133 19.1 30.8 182  10.9 17,
36 .0 .0 85\ 19.9 32.0 134  20.3 32.7 183 9.1 14,
37 .0 .0 86 18.1 29.1 135 21.5 34.6 184 - 7.2 11.J7
38 .0 .0 87 16.3 26.2 136  22.7 36.5 185 5.4 8.
39 .0 .0 88 14.5 23.3 137 23.9 38.5 186 3.6 5.
40 .0 .0 89 12.7 20.4 138 25.1 40.4 187 1.8 2.
4] .0 {0 9 10.8 17.5 139 26.3 42.3 188 .0 .
42 .0 .0 91 9.0 14.5 140 27.5 44,2 189 .0 .
43 .0 .0 92 7.2  11.6 141 28.7 46.2 190 .0 .
44 9 .0 93 5.4 8.7 142 29.9 48.1 191 .0 .
45 0 .0 94 3.6 5.8 143  31.1 50.0 192 .0 .
46 .0 .0 95 1.8 2.9 144  31.1 50.0 193 .0 .
47 -0 -0 96 -0 v 45— 31.1 50,0 194 .0 .0
48 .0 .0 97 0 .0 146 31.1 50.0 195 .0 .0
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