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I. TForeword

EPA has been recently involved in the development of transient
engine and chassis cycles from the CAPE-21 survey data. The CAPE-21
survey data was gathered from eighty-eight in-use trucks; forty-four in
New York City and forty-four in Los Angeles. Vehicle speed, engine rpm,
engine power, engine temperature, and various traffic and road describers
were recorded on tape, at approximately one second intervals. Prior to
the actual generation of the cycles, the need for a unique cold start
cycle (engine and/or chassis) was investigated. This report summarizes
this investigation.

IT. Summary

Objective

The purpose of this report is to determine if there is a need for
a unique cold start cycle for heavy-duty (HD) transient emission testing.

Results

The temperature analysis was done on CAPE-21 truck data by Olson
Laboratories (EPA HD cycle development contractor). The summary statistics
were obtained from a representative cross section of trucks surveyed
during CAPE-21 for which reliable second-by-second temperature data were
available. A complete copy of the summary statistics provided by Olson
can be found in Appendix I.

The results from the analysis indicate that there does not appear
to be a significant difference in hot versus cold truck operation from a
practical viewpoint. Cold operation constitutes 2.3% of the total
operation. The only definite trend identified during the analysis was a
longer than normal initial idle following a cold start.

Conclusions

There does not appéar to be a substantial difference in vehicle/
engine operation following a cold, warm, normal or hot start. The only
exception to this is that a cold start is typically followed by a slightly
longer than normal idle period. Consequently, the sole requirement for
a cold start portion of an emission test cycle is an idle period of
approximately twenty seconds immediately following engine start-up.

I11. Data Analysis

A, Background and Description of Appendix I (Temperature Analysis
Statistics).



The temperature analysis statistics (Appendix I) were derived from
the truck data listed in Table 1. The analysis of hot/cold cycle
requirements and resulting conclusions summarized in this report were
derived from theﬁe statistics. The data,used in the analysis included
% power, % RPM,” MPH, and % temperature” recorded on a second-by-second
basis. The data analysis was performed on each of the following truck

categories:

1) Los Angeles (LA) gas trucks
2) New York (NY) gas trucks

3) LA Diesel trucks

4) NY Diesel trucks

5) A1l LA trucks

6) All NY trucks

7)  All gas trucks

8) All Diesel trucks

9) All trucks

For the temperature analysis it was necessary to identify cold,
warm, normal, and hot starts. The cold, warm, normal, and hot temper-
ature ranges were defined as shown in Figure 1.
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Table 1

Truck Data Used in Temperature Analysis

Total : Total Total

Number of Number of Number of
Truck Category Trucks Truck Days Records*
Los Angeles (LA) Gas 10 15 223384
New York City (NY) Gas 7 11 206779
LA Diesel 7 12 270556
NY Diesel 3 5 124915
All LA Trucks 17 27 493940
All NY Trucks 10 16 331694
All Gas 17 26 430163
All Diesel 10 17 395471

All Trucks 27 43 825634

*] Record = .864 Seconds



and T.,), in percent, were selected. The temperature cutoff values were
determined on a truck day basis. In other words, each truck day of data-
had its own T, TZ’ and T,. It is possible that a truck with several
days of opera%ion would have slightly different temperature cutoff

values for each day.

As a further stratification, the operation after a cold, warm,
normal, and hot start was broken into the same temperature ranges shown
in Figure 1. Table 2 illustrates this perhaps in a clearer manner.

For example matrix M, would contain the truck operation (% power, % RPM,
and MPH data) that occurred within the temperature range T > T, after a
cold start. A cold start being defined as any operation that occurs
after an engine-off and initially begins in matrix Ml, T < Tl.

Matrix M,  contains operation that would occur after a brief engine-
off period. kgter a brief engine-off, the engine would initially start-
off hot (T > T,) due to heat build-up occurring during the engine-off
period. After the truck runs for a short time the engine would cool
somewhat, and the operation would then fall in the normal range. However,
for purposes of the temperature analysis it was decided that any opera-
tional data after a hot start (T > T,) would be placed in matrix M, .,
regardless of subsequent operating témperature ranges. Consequentig,
there is operation in matrix Ml that really should be placed in the
normal temperature range (T, 5_9 < T3).

For each of the individual matrices and selected combinations of
matrices the following statistics were calculated in the temperature
analysis:

1) Mean 7 power,

2) Mean 7 RPM,

3) Mean 7 idle,

4) Mean time in M., Mz, etc. per trip (i.e., average "trip
segment" time)

5) Associated standard deviations for all of the above
(1 through 4), and

6) Number of records in each matrix.

In addition, average time of the engine-offs before each type of
start (cold, warm, normal, and hot), the average idle times at beginning
of start (initial idle), the average total trip times, and the standard
deviations for. each were calculated. Also, the distribution and density
functions were derived. The above statistics were calculated for each
- trip type (cold start, warm start, normal start, and hot start) for each
of the previously listed truck categories.



Table 2

TYPE OF START

COLD START WARM START NORMAL START  [HOT START
T<T, T, <T<T, T, <T<T, T>T,
A TYPE OF
TYPE OF OPERATION TYPE OF OPERATION TYPE OF OPERATION |OPERATION
COLD WARM NORMAL HOT WARM NORMAL | HOT NORMAL HOT HOT
TSI, |Ty<T<T, | To<T<T, | T>T, T,<T<T, | T <T<T, | T>T, T,<T<T, | T>T, T>T,
MATRIX |MATRIX MATRIX -| MATRIX MATRIX MATRIX | MATRIX MATRIX | MATRIX | MATRIX
M M, M, M, M, M M, My Mg My,




All of the previously described statistics cam be found in Appendix
I ("Temperature Analysis Statistics').

B) Selected Statistics from Appendix I (Temperature Analysis
Statistics)

After deriving the numerous statistics discussed earlier and listed
in Attachment I, EPA's cycle development contractor performed significance
tests to ascertain the difference in truck operation (7 power and 7% RPM
data) as a function of engine operating temperature. The test used was
the Kolmogorov~Smirnov (K-S) one-sample test. ’

The K-S test is concerned with the degree of agreement between two
distributions. It determines whether two distributions can reasonably
be thought to have épme from the same population. Specifically, the
test involves comparing cumulative frequency distributions. The tests
of significance were performed within categories (i.e., LA gas) and also
between categories.

Almost without exception, the results demonstrated that there was
a significant difference in operation not only as a function of tempera-
ture but also type of start. Refer to Attachment I for detailed results
of significance tests.

The statistics indicate that all the matrices are significantly
different (level of statistical test was .05). This would indicate, in
an extreme case, that different engine cycles are rejuired for each
matrix of each truck category. This approach obviously is unreasonable
from a practical standpoint. Consequently, another avenue was taken to
quantify the effects of engine operating temperature on truck operation.

Rather than taking a statistical approach, an exgineering analysis
was performed. This topic will be discussed further under section IV
(Discussion). The first step in this analysis was to extract important
parameters from the detailed statistical summary in #%ppendix I. The
parameters selected were means of percent power, percent RPM, MPH and
percent idle. These parameters are considered the most significant in
identifying the influence of engine operating temperamture on truck
operation.

_ Tables 3 through 7 summarize the means of percent power, percent
RPM, MPH and percent idle for various matrices and matrix combinations.
The following list concisely describes the contents wof these tables.



Table
No. ‘Description
3 Cold operation following a cold start (M,) is
compared to the range of means for all other
operation (M2 to Mlo).
4 Normal operation following ecold, warm, and normal
starts (M3, M6 and M8) are compared.
5 Warm operation following cold starts (M,) is compared
to warm operation following warm starts (MS)'
6 ' Normal and hot operation following a cold start
+ M ) is compared to normal and hot operation
flow1ng warm, normal, and hot starts (M + M7
+ M8 + M9 10)
7 Cold and warm operation following cold and warm
starts (M + M ) is compared to normal and

hot opera%lon %ollow1ng coid, warm, normal and
+

hot starts (M + M, + M M, F Mgt M9 MlO)
Additional information taken from Appendix I imeludes the number of

records in each of the matrices. Table 8 summarizes this data. Con-

verting the records listed in Table 8 to percent of total operation

produces Table 9. This gives a relative indication of the amount of

operation in each matrix.

Finally, Table 10 lists the mean, standard deviztion, and median of
the initial idle time following cold, warm, normal, and hot starts.

IV. Discussion

In the succeeding discussion engineering judgmemt was used to a
great degree. A rigorous statistical analysis implizd that all opera-
tion (matrices M, to M, ) for each truck category, was significantly
different. Although the statistical tests indicate = 'statistical"
difference there may not be a 'practical' difference. A statistical
difference depends upon the statistical test used. A practical differ-
ence depends upon how the results will be used, the physical meaning of
the results, and the practical limitations of the results. The statistical
tests utilized in Appendix I imply that each matrix dideally would
require a separate engine cycle. This is impracticall, so a practical
approach is taken for deciding whether a hot/cold cycle is required for
HD emission testing. Engineering intuition and judgment are relied upon
for .the following analysis.

The differences and range of values acceptable in combining truck
categories (2-axle + 3-axle + TT) for engine cycle generation are used



Table 3

Summary Statistics Comparing Cold Operation
Following a Cold Start (M,) to the Range of Means
for all Other Operation (M2 to MlOD

% POWER

Mean % Power for Range of Mean 7 Power

Truck Matrix M for Matrices M,to Ml
Category (Cold Start—Cold Operation) (All Other Oggration9
LA Gas 25 32-58
NY Gas . 18 . 1-34
LA Diesel 11 . 2-49
NY Diesel 33 8-53

7% RPM

Mean % RPM for
Truck Matrix M

Range of Mean 7 RPMs .
for Matrices M, to M

Category : (Cold Start—Col% Operation) (A1l Other Operation}O
LA Gas 20 27-68
NY Gas - 10 -12-24
LA Diesel 26 6-74
NY Diesel 29 5-29
MPH

Mean MPH for
Truck Matrix M

Range of Mean MPHs for
Matrices M, to M

Category (Cold Start—Col& Operation) (All Other Operation)
LA Gas i1 16-41
NY Gas 6 0-18
LA Diesel 8 1-37
NY Diesel 10 1-15
7% IDLE

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Mean 7% Idle for
Matrix M
(Cold Start—Colé Operation)

46
46
49
30

Range of Mean 7% Idles
for Matrices M 0
(A1l Otherggperation}

17-44
25-72
12-94
31-84



Table 4

Summary Statistics Comparing Normal Operation
Following Cold, Warm, and Normal Starts
(M3, M6, and M8)

MEAN 7 POWER

. Matrix M Matrix M Matrix M
Truck (Cold Statrt- (Warm Start- {(Normal Start-~
Category Normal Operation) Normal Operation) Normal Operation)

LA Gas 58 57 36
NY Gas : 22 1 18
LA Diesel 32 49 35
MY Diesel 23 32 ' 21
Matrix M Matrile Matrix M
Truck (Cold Start- (Warm Start— (Normal Start-
Category Normal Operation) Normal Operation) Normal Operation)
LA Gas 48 . 68 36
NY Gas’ 14 -1 7
LA Diesel 65 74 60
NY Diesel 18 17 19
MEAN MPH
Matix M ‘Matrix M Matrix M
Truck (Cold start- “(Warm Start-— (Normal Start-
Category Normal Operation) Normal Operation) Normal Operation)
LA Gas 36 N 41 23
NY Gas 10 0 7
LA Diesel 31 37 24
NY Diesel 8 . 9 . 9
MEAN 7 IDLE
: Matrix M Matrix M Matrix M
Truck (Cold Statrt- (Warm Start-— (Normal Start-
Category Normal Operation) Normal Operation) Normal Operation)
LA Gas 24 35 ‘ 29
NY Gas 41 60 49
LA Diesel 20 12 33

NY Diesel 41 33 48
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Table 5

Summary Statistics Comparing Warm Operation
Following Cold Starts (MZ) and Warm Starts (MS)

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

MEAN 7 POWER

Matrix M

(Cold Start-
Warm Operation

48
32
32
29

MEAN 7 RPM-

Matrix M

(Cold Start-
Warm Operation

Matrix M
(Warm Statrt-
Warm Operation

47
34
35
53

Matrix M
(Warm Start—
Warm Operation

44
24
69
21

MEAN MPH

Matrix M

(Cold Start-
Warm Operation

30
18
32
- 11

MEAN 7 IDLE

Matrix M

(Cold Start~

Warm Operation

17
29
15
32

46
10
59
29

Matrix M
(Warm Statrt-
Warm Operation

23
14
22
15

Matrix M
(Warm Start-
Warm Operation

23
30
18
31



Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

Truck
Category

LA Gas
NY Gas
LA Diesel
NY Diesel

11

Table 6

Summary Statistics Comparing Normal and Hot
Operation Following Warm, Normal, and Hot Starts

(Mg, M, Mg, Mg

MEAN 7 POWER

Matrix (M, + M,)
(Cold Start - Normal
and Hot Operation)

53
21
32
23

MEAN 7 RPM
Matrix (M, + M,)

(Cold Start™- Normal
and Hot Operation)

44
14
65
18

MEAN MPH
Matrix (M, + M,)

(Cold Start - Normal
and Hot Operation)

32
10
31

8

MEAN % IDLE

Matrix (M, + M,)
(Cold Start”— Normal
and Hot Operation)

28
36
20
41

and M

10)

Matrix (M, + M, + M, + M + M)
(Warm, Normal, and Hot Starts=
Normal and Hot Operation)

b4
21
40
20

Matrix (M + M, + Mo+ My + M O)
(Warm, Normal, and ﬁot Sgarts—
Normal and Hot Operation)

44
10
65
18

Matrlx(M + M, o+ Mo+ My + My )
(Warm, Normal, and ot S arts-
Normal and Hot Operation)

29
9
28
8

Matrix (M, + M, + M, + M + M, )
(Warm, Normal and Hot Starts-

Normal and Hot Operation)

10

28
42
30
55
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Table 7

Summary Statistics Comparing Cold and Warm Operation Following Cold
and Warm Starts (M + M, + M ) to Normal and Hot Operation Following
Cold, Warm, Normal and Hot étarts (M + M4 + M6 + M7 + M8 + M9 + Mlo)

MEAN % POWER

Matrix (M, + M, + M_.) Matrix (M, + M + Mo+ M+ Mg+ M +1~'0)
Truck (Cold and Warm Starts - (Cold, Warm, Normal and ﬁot S%arts - -
Category Cold and Warm Operation Normal and Hot Operation)
LA Gas 43 45
NY Gas : 29 21
LA Diesel 26 37
NY Diesel 34 21
MEAN 7 RPM
Matrix (M; + M, + M.) Matrlx M + M, Mo+ M, +M + My +Mlo)
Truck (Cold and Warm Starts - (Cold, Watm, Normal and ﬁot S arts -
Category Cold and Warm Operation Normal and Hot Operation)
LA Gas 40 } 44
NY Gas | 19 : 11
LA Diesel 53 65
NY Diesel 24 ' 18
MEAN MPH
Matrix (M, + M, + M.) Matrix (M, + M, + M, + M, + M, + Mg + MlO)
Truck (Cold and Warm Starts - (Cold, Watm, Normal and Hot Starts’ -
Category Cold and Warm Operation Normal and Hot Operation)
LA Gas 24 29
NY Gas 14 9
LA Diesel 22 _ 29
NY Diesel : 11 : ; ’ 8
MEAN 7 IDLE
Matrix (M, + M, + M_) Matrix (M, + M, + M + M, + M, + M + MlO)
Truck (Cold and Warm Starts - (Cold, Watm, Normal and %ot S@arts -
Category _Cold and Warm Operation Normal and Hot Operation)
- LA Gas ) 31 28
NY Gas 36 41
LA Diesel 27 28

NY Diesel 31 ‘ 52



LA Gas

NY Gas

LA Diesel

NY Diesel
All LA Trucks
All NY Trucks
ALl Gas
All Diesel

All Truck

* ] Record =

M1

Cold

3762

3165

9386

2583

13148

. 5748

6927
11969

18896

.864 Seconds

Table 8

NUMBER OF RECORDS* IN EACH MATRIX AND VARIOUS MATRIX COMBINATIONS

M2

Warm

9232

7761

13337

6612

22569

114373

16993
19949

36942

Cold

Warm

M3
Normal
16467
48182
79506
19067
95973
65249
62649
98573

161222

M4
Hot
3761
6804
0
0
3761
6804

10565

10565

M5
Warm

6592
1482
10109
1708
16701
3190
8074
11817

19891

Normal

17117
814
59579
2393
76696
3207
17931
61972

79903

[ yp—

M7

Normal

M8

Hot Normal

508

0

0
804
508
804
508
804

1312

38540

78086

97421

81104

135961

159190

116626

178525

295151

M9
Hot

617

2641

1218

5269

1835

7910

3258

6487

9745

Hot

—-—--Start--- -Start-

M10

Hot
126788
59844
0
5375
126788
65219
186632
5375

192007

M1

+ M2

+ M5
19586
12408
32832
10903
52418
23311
31994
43735

75729

M3
+ M4
20228
52986
79506
19067
99734
72053
73214
98573

171787

M3 + M4 +
M6 + M7 +
M8 + M9 +
M10
203798
194371
237724
114012
441522
308383
398169
351736

749905

M6 + M7
+ M8 +
M9 + M10
183570
141385
158218
94945
341788
236330
324955
253163

578118

€T



Table 9

% OF TOTAL OPERATION IN EACH MATRIX
AND VARIOUS MATRIX COMBINATIONS

COLD WARM NORMAL HOT VARIOUS

———————— START-----~--—== |-———=~--~START—~=-~-- [-—=START--- ~START- MATRIX COMBINATIONS

M1 M2 . M3 M4 M5 M6 M7 M8 M9 MILO M3+4.,

COLD |WARM |NORMAL |HOT | WARM |NORMAL| HOT |[NORMAL |HOT | HOT [M1+2+5 [M3+4 |M6-M10 | M6-M10 | M1-M10
LA GAS 1.7 4.1 7.4 1.7 | 3.0 7.7 .2 17.3 .3 | 56.8 8.8 9.1 91.2 82.2 |100.0
NY GAS 1.5 3.8 |22.3 3.3 .7 '.4 0 37.8 1.3 | 28.9 6.0 |25.6 | 94.0 68.4 | 100.0
LA DIESEL 3.5 [4.9 [29.4 0 3.7 22.0 0 36.0 .5 0| 12.1 |29.4 | 87.9 58.5 |100.0.
NY DIESEL 2:1 5.3 115.3 0| 1.4 1.9 .6 64.9 4.2 4.3 8.7 }15.3 | 91.3 76.0 |100.0
ALL LA TRUCKS | 2.7 |4.6 [19.4 .8 | 3.4 {15.5 .1 27.5 41 25.7 ) 10.6 |20.2 | 89.4 69.2 | 100.0
ALL NY TRUCKS | 1.7 4.3 |19.7 2;1 1.0 1.0 .2 48.0 2.4} 19.7 7.0 |21.7 | 93.0 71.2 }100.0
ALL GAS. | 1.6 4.0 | 14.6 2.5 1;9 4.2 1 27.1 8 43.4 7.4 |17.0}| 92.6 75.5 | 100.0
ALL DIESEL 3.0 [5.0 | 24.9 01 3.0 {15.7 .2 45.1 1.6 1.4 1 11.1 {24.9 | 88.9 64.0 | 100.0
ALL TRUCKS 2.3 4.5 |19.5 1.3 ] 2.4 9.7 .2 35.7 |1.2] 23.3 9.2 120.8§ 90.8 70.0 | 100.0

9T



INITIAL IDLE TIME

Table 10

(IN MINUTES)

(an asterisk indicates a frequency of one or less)

LA GAS:
NY GAS:

LA DIESEL:

NY DIESEL:
ALL LA TRUCKS:
ALL NY TRUCKS:
ALL 8A8:

ALL DIESEL:

ALL TRUCKS:

——— e et = 2 i e o i e e e e e

MEAN
1.56
1.78
2.85
0.05
2.17
1.13
1.64
2.05

1.82

COLD START
MEDIAN STD DEV
0.43 2.44
0.23 2.69
0.67 4.19
0.02 0.08
0.47 3.38
0.03 '2.25
6.40 2.48
0.20 3.74

10.30 3.07

N

17

10

15

32

16

27

21

48

MEAN
0.56
0.86
0.40
0.20
0.46

0.58

MEDIAN STD DEV

0.

0.

37
35
.10
.10
.25

27

.10

.27

TRIP TYPE---
WARM START

0.

1.

71

23

.57

.23

N

11

4

19

3

30

22

37

MEAN

0.34

1.25

0.26

0.34

NORMAL START
MEDIAN STD DEV

0.

0.

0.

10

20

13

.13
.10
.20
.17
.13

.15

0.63
3.00
0.32
0.33
0;53
2.55
1.90
0.32

1.53

N

39

22

26

9

65

61

35

96

MEAN
0.18

0.44

%

0.43

HOT START
MEDIAN

0.10

0.10

b

0.10

STD DEV
0.27

1.20

*

*

0.27
1,19

0.80

0.80

88

62

88
63

150

151

ST
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as general guidance for deciding whether cold truck operation is different
from other operating modes (warm, normal and hot). The EPA technical
report “Category Selection for Transient Heavy-Duty Chassis and Engine
Cycles," May 1978, addresses the acceptable range im various parameters
for the grouping of the truck categories.

Table 3 compares cold operation following a cold start (M,) to the
range of means for all other operation (M, to M, ). Percent power, per-
cent RPM, MPH, and percent idle are examined. n megst cases the means
for matrix M., fall within the range of means of the other matrices.
However, thefFe are instances where the means of all four parameters fall
outside the ranges of the other matrices. It appears from Table 3 that
cold operation following a cold start may be differemt from all other
modes of operation.

Table 4 compares normal operation following cold, warm, and normal
starts (M,, M6’ and M_,). Means of % power, % RPM, MPH, and % idle are
listed. éor three of the four truck categories (LA gas, LA Diesel, and
NY Diesel) the normal operation following cold, warm, and hot start
" appears similar.

The normal operation seems different for NY gas trucks. Matrix M
appears to be the culprit. The fact that the mean M?’H is zero and the
average % power and % RPM is near zero, suggest that all of the data in
this particular matrix is idle. Also Table 8 indicaies that a very
limited amount of data fell in this matrix. These facts indicate that
not too much weight should be placed on the mean values for this matrix.
When excluding matrix M6’ the normal operation for NY¥ gas trucks also
appears similar.

Warm operation following cold starts (M,) is compared to warm
operation following warm starts (M.) in Table 5. The mean of % power, %
RPM, MPH, and % idle indicate that the operation in both matrices for
the four truck categories is similar.

Table 6 compares normal and hot operation followming a cold start

(M, + M,) to normal and hot operation following warm, normal, and hot
starts (M, + M, + M, + M, + M. ). After observing tke means, one can
. 9 18 - - .
easily conclude tha% normal and hot operation following cold starts is
the same as that following warm, normal, and hot starts in most cases.

Finally, Table 7 compares all cold and warm operation (M, + M2 +
M.) to all normal and hot operation (M3 + M, +M +¥ +M +1M9 +
M. ). Again the means of the various parameters, for the most part,
demonstrate that cold and warm operation after a cold start is not much
different than normal and hot operation after any type start.

Also, of importance is Table 10. This table shows the length of
the initial idle following a cold, warm, normal, and hot start. It
should be noted that there are large differences between the means and
medians which indicate that the density functions dre not normally
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distributed. This fact supports the use of the median rather than the
mean as a measure of central tendency. Keeping this point in mind, the
medians do indicate that a cold start is characteristically followed by
a longer than normal idle period. This fact suggests that if a cold
start emission test is decided upon, it should begim with an extended
idle period.

V. Conclusions

In conclusion, truck operation following a cold, warm, normal, or
hot start does not seem to be substantially differemt. The only note-
worthy difference is that cold starts are typically followed by a slightly
longer idle period. Also, Table 9 illustrates that eonly 2.3% of the
total operation constitutes truly cold operation {at least for the truck
data used in the temperature analysis).

Based on the above conclusions, it appears that it is not necessary
to generate unique cold start cycles (engine or chassis) from a matrix
containing cold operation only. The sole requirememt for a cold start
cycle is a longer than normal idle period (approximately 20 seconds)
following engine start-up. The opening cycle segment selected for the
complete emission test cycle should contain this idle period at the
beginning.
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APPENDIX I

TEMPERATURE ANALYSIS STATISTICS
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TEMPERATLRE AMALYSIS STATISTICS : !
[, . L R UETy= MEAN/STD CEv =
s ———— : (AN ASTERISK TTRUTCHTES A FREQUENCY OF L CR LESSY o i i e !
o T 11 17 T NORMAL WY ) M3+ Me s L :
------------- START oo ol i Tl I g AR nd ce e TART ===~ -STAKT- M1 Mo ¢ M1 %7 THE ¢ M7
: M1 &2 M3 M4 5 Mo M o M9 ®10 ¢ M2 M3 MY o+ MY o+ M3 e
! R CCLD  WARM  NORMAL MO T WARM  NURMAL HYT  NCRMAL Tl HOT + NS + M4 MLV M9 e MlO i
: L clLD__ WARM  NOWMAL  HOT WARM R Lhar . M5 ¢ M4 } ‘
i
LA GAS 24.78  471.S7 58,26 32,642 47,14  55.92  43.16  36.01 33,60 44.18 ' 43.32  53.25 44717 43.77 :
o 30.07__35.57_ 34.79 _ 36.3%_ 35.57  35.80 _46.89_ 36.17 _ 34.04 _ 36,86  37.15  36.55  37.Lh __ . 37.04 ___ ;
UY GAS 18.1%  31.90  21.57  20.17  36.34 0.92 % 17.71 17.14 26432 28.17  21.39 21.13 21.04 ;
. o 25alL 33,08 32056 30494 32462 5402+ 28.21 9.35 34.064  31.67  32.3v  3lois 30.12
N L4 CIESEL 10.59  31.72  32.00 * 34,57 48,061 * 34.84 1.66 * 26.10 32.00 37.32 39.92 '
K o 194016 25.91 30,04 *32.39  32.63 % 364.90 _ 9.09 ' 28.45  30.04___ 33.69___ ___ 34,15 !
NY CLESEL 32.56  2%.39  22.E6 # 51.19  32.05 7,92 20.64  15.36  16.59 - 34.32  22.86 2J.06b 20.29
: C32.95. 32431 32.46 » 6.5 32,72 16.57  29.89 24.59  26.31 34,9l 32,46 30.01 _ ___ 29.46
) ALL L& TRUGKS  14.51  39.23  37.23  32.42  40.00 50.64 _ 43.16  35.19  12.29  44.18  32.67  37.Cl.  40.97 42.08 :
o 23463 31,80 32.7T 36433 36.C4  33.67  46.89 35,29 25.83 36,86 33,29  32.95 . 35.50 ___ . 36 11 ______ ;
ALL AY TRUCKS  24.CY  3J.71  21.58  20-17  44.16  23.0 7.92  19.18  16.14  25.33  31.28  21.82 20.99 20.70 :
29.9% 32082 32.53 30096 3T.2% 31,11 16.57  29.13  20.90 33,47 33.3% 32,40 30.72 o30.2t ;
ALL GAS 21,93 41.13  32.50 25.29  44.717  S4.l4  43.16° 23.62 20.73  38.89  38.05 31.45 33,09 34.18 ;
2B.22  35.67  37.23  33.064 38.70  36.98 46.89  32.20  18.10  36.96  36.01 36.85 _ 36.41__ 36.29_ ;
' : Yo
i atL CIESEL 14.49  30.P9 30,06 ) 31.66 47,95 7.92  28.10  L2.84  16.5%9  28.G5  30.00 31.59 3z.18 o)
{ S 23.65  28.24 30,80 * C 34406 32,65 16,57 33.39  23.16 26.301  30.30  30.80 33.29 34,18 e
3 ALL TRUCKS 17.15 35,98 31.03  25.29  40.68  49.47  20.94  26.27  15.43  38.17  32.47 ° 30.6s 32473 33,32 :
E o 254671 32,06 33.52 33,84 36.27 34,02 _ 35.69  32.98 __21.95  36.07 33,32 33.57 __ 35.03 _ 35,42 !
! }
:
e e e e e . - et e e e e N e e e e e e e e i
¢ '
t N
i
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— ’ TEHPFRA IRE ANALYSIS STATISTICS
- . - MEAN/LTS LEV
IS e e . LAN ASTERTSK TWHFETTES A FRECUENCY OF | OR LESS)
L COUD_ . wWARM . NORMAL ___ _ HOT
- T TR T START=-—ol ZLIIoTTT LTI STAR [-=silllT SLe-START-==<Z ~START-
M w2 M3 M M5 Mo M7 My M9 M1 O
~ _CCLD _ WARM  NORMEL k0T WARM O NORGAL . nQT. | NURMAL __ HOT. FOT
LA GAS 20422 44.C3 41.54 26.€8 45, 14 68.03 431.50 36434 36.C6 43.306
—— LZhe 10 2BWLL L 26070 0 24053 35,272 0 389 39,13 _ 31.15. . 24.62 _ 32.01 -
NY GAS 10.45 417 L3.87 13.34 S.83 -Ce59 . £ 7,30 -12.29 15.77
e Cldeal o deald S22 1t.01 182y 3.t6 . 19.54 12.18  20.45
LA DIESEL 25.61 68.178 65416 = 59,03 74.26 * 60.14 6414 *
. e 3Db.0y J4.63 39.41 * Co37.30 0 3le42 % 0 A0W63 20638 %
NY CIESEL i9.17 21.Ca 16.27 * 28.99 16.71 4,40 18.94 10.39 13.51
27433 25. 20 24 4% * 25400 20.94 13.35 21.72 23.654 20.05
. ALL LA TRUCKS 24.11 58.0606 62.12 26.68 53,179 72.817 43.50 53.39 16¢20. 43.36
' ~ _ 32.55 34.35 37.89 24.53 37.45 32.09 3y 13 }9-06 ZG.QS 32.01
ALL NY TRUCKS 1B. 46 22.173 15.16 13.34 2C. 09 12.32 4 .62 13.23 2.82 15.59
- 25.16 2%.33 21.57 17.01 24,11 17.65 13.39 24. 15 23.36 20.43
ALL GAS 15.75 34.56 22.12 [o3] 39.15 54.91 43.50 16.90 -3.14 34,51
) ' 22,71 28.57  26.04  21.01 36,40  36.07  39.13 27,62  24.31  31.56
N AtL CIESEL 2L. 4 52.495 S6.C8H * 54 .59 ‘72-03 4,80 41.42 9.460 13.51
% 33,49 318.499 4147 & 37.33 '33.CO 13.35 40.87 23.317 20405
i _ 3 . , 7
=z allL TRUCKS 22.51 44,63 43.11 18.0¢ 48,38 T0.44 19,79 31.73 534 33,92
% . muﬁ______ﬂ__é?,é?_".3?.73 U38%.67 0 25,00 37,73 33.84 0 32.51  38.16 24.46  31.48
; _

M3 &

MU M o+ M7+ M6 MT

+ M2 M3 MY ¢ My ¢ + M3 4+

¢ HS ¢ M4 Mlu M9 ¢ MIO __ . _ __
40.03 43,66 44411 44,16

32,00 .. 25497 ___32.40__._. ... 33,03 ..
18.96 13.80 11.38 10.47

23.62 19.75 20432 [ . 20446
53.46  65.14 65,07 65,04

39.62 39,41 ____36.06 _____._.38.28  ___ ___
24.21 18.21 16,03 17.38

26.23 24.46 20.0l L 27.02

48. 44 60.179 55440 53.83

37.72 38,07 | 37,40 _ _ _. .. 31.,0% _____
21.41 - 14.59 13.84 13.49

25.17 21.19 23.07. 23.61

31.86 22.C5 28.13 29.50

30,90 25.43 _  3LeT3 . 32.83 __ __
46417 56.C8 49.482 47.39

39.09 41.37 41455 41433
40.12 41.58 38.31 37.34
J30.55 39.25 38022 37.85_. __

a
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~ - T T TEMPEEATURE ANAUYSIS STATISTICS P43,
G CIoER(ron) - MEAN/STD DEV A -
. (AN ASTERIS A S A FREQUENCY OF 1 OR LESS} e o o .
- SN LR2ERLR AAVIERTES A IR FET T 3 R RN e e — - ]
§a s coLD HARM NGRMAL _HoT1 , M3+ M4 ¢ .
N B T L 1 X ) B START====227T TOTISTARTRITI SSTARTETTTRY H6 ¥ HNT ¢ WG v N7 ; £
v M1 M2 M3 M4 M5 . ¥ M7 M8 M9 MLO 4 M2 M3 M+ M9 + ¢ MB ¢ -
' COLD _ WA¥ _ NORMAL____HOT___ WARF__ NORMAL ___HOT _ NURMAL _ _HCT HOT % MS___ ¢ M4 NLD MI_+ MO | .
I WAL____HOT. RE__NORMAL __HQT  NOoRMAL  HOT _ HOT . % M5 g . ‘
H . 4
o L oas 10.64  30.45 35,76 17,85 23.33 40,51  22.34 23,30 16.05  29.40  24.25  32.43  29.42 29.09 -
3 15.03 20.82  17.76  15.88  21.11 _20.44  22.29 _20.16 _11.18  2l.62 _21.25 18,77 2L.41 21-66 1
. g ]
NY G&s 5.82  17.8%8  9.76  8.46  14.16  0.0& * 7.30  C.BO  12.76 14.36  9.59 .49 9.45 y
8.70  16.09 _12.07__1C.87 _ 12.00 0,26 * 11.55 2.6l 14.79_ 14,99 11.93  12.90 13.25 N
..‘.
LA DIESEL 8.27 32.17  3l.26 * 22.34  36.70 * 23.68  0.86 * 22,31 31.26 29.36 28.41 i
N 13.03__19.49 _ 23.39 *  __L8.ST 20073 % 20,67 3.54____ % 20,23 _ 23.39___ 22.31 21,69 !
oo ] 4
© ©  NY GIESEL 10.17  10.85 8.15 * 15.43 8.53 205 8.91 2.91 7.96  1l.41  8.15 5.40 8.4 :
e 8480 12.T1_ 10.64 _° % 1av 16 | 10,01 . 2.99 12,24  6.08  12.46 12.28  10.64 __ 11.78 11.99 s
. ALL LA TRUCKS  8.95 31.46 32.C3 17.85 22.73 37,55 22.34 23.51  5.96  29-40 23.03 31.49  -29.39 28.78 '
13.67 _ 20.06 _ 22.50  15.80 _ 19.84  20.73 _ 22.29  20.53 _10.09 21.62  20.64 _22.53 __ 21.90 21,617
ALL NY TRUCKS  T.78  14.65  9.29  B8.46  14.84  6.38 1.5  8.12 ° 2.21 12.37 12,58 9.2l 9.08 9.04 ‘ g
C e ..9.81 15,05 _ 11.69  10.87  13.21 __9.40 _ _2.98  11.94 _ 5.28  l4.67  13.87  1l.62 __ 12.51 12.717
i .
f ALL GAS 8.46 24,71  16.€0° 11.80 21.65 38.68 22.34 12.58 3.69 24,07  20.41  15.50 19.69 20.55 -
< . 12,77 19.82 _ 17.92 __13.64 20,07 _ 21.61 _ 22.29  _16.74___8.05  21.17 _19.67 17,45 __ 20.38 20,88 \
. bR
j ALL OPESEL 8.68  25.10 26,19 * 21.34  35.62 1.05  16.97  2.53°  7.96 19,59 26,79  22.57 20.92 —
| 12.206 _20.20_ 23.37 % 10,31 21,13 2.98  18.85 _ _5.75  _12.46 19.16 _23.37 _ 2l.s¢ 2L.01
ALL TRUCKS 8.59  24.92  22.83 11,80 21,47 ' 36.30  9.30  15.24  2.91 23.62 19.94 22.15  21.04 20.71
E : 12.45_ 20,03 _21.99_ 13.64 _ 19.16 21,29 _ 17.47__ 18,17 6,63 _ 21,14 _ 19.38 21.73 21,13 20,94
1 '
)
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T T T T Tt mpra AR ANALYS TS STATISTICS T T T T
W - MEAN/STD DEV
—_ s e VAN ASTERISK™HMOTCETES A FREQUENCY OF 1 QR LESS) S e e et e+ e e
£ CoLD HARM e NORMAL  WOT M3 ¢ Mo o ,
booET T START=T<rTooolorTouT oIS §TARTTITT=oI TITUSTART-SETE TSTARTSTTTTHY M6 + M7 ¢ Mg & M7 i B
' M1 M2 M3 M4 M5 L M6 M7 M8 M9 VIO 4 M2 M1 M8 ¢ M9 ¢+ NB & , '
) L COLD_ _WARM  NOPMAL  HOT _ WARM  NORMAL___ _HOT __NOPFAL _ HOT _ +OT ¢ M5 & M4 _ MI0 ___ M9 + MIO _____
v LA GAS 45.72  17.03  24.48  38.C9  23:37  35.C1  43.72  25.C6  62.71  25.41 30.62 27.89  28.28 28.33 :
{ - ) 37.48 19,51  31.52  39.22  24.56_ 30.89__ 61.84 _ _23.54 _40.T8__ 23.20 _ 31.59 _ 32.76___ 26,08 .25.36, .
v t -
- NY GAS 45.50  28.96  40.70  25.13 25,82  S9.648 * 48.83  12.46  36.59  36.70  35.51  41.26 42,03
h 42,95 _ 33.46 | 38.%4  A47.92  34.69 57,02 * 32,99 37.90  25.47  37.34  40.19 __31.05 __ __29.72 _____ . ¥
r
- LA CIESEL 49.20  14.68  19.62 * 17.90  11.98 * 32.82  93.51 * 26.74  19.€2  28.10 30.45 E
e 34.17_ 24,70 27465 s 18,27 12.78 # 29.50_ T.49__ % . 29.67_ _27.65___ 31.02 31.76 '
s NY CIESEL 29.13 32,13 41.03 * 30.78  33.47 .B4.0B  48.18  74.25 47.50 30.81 41.03  52.06 54.66 N
S 18230 20.55 23.96 & 20,37 2.8l % 15.25 _ 9.62 % 18.00  23.56 . 20.25_____19.16_ ___ 1
H ’ 4
' ALL LA TRUCKS  47.35  15.81  21.95 38.C% 19,90 19.95 43.72  30.56 78.11  25.41 28.53  24.18  28.23 28.86 i
; 35.43 21,96 29.05 _ 39.22  20.55__ 23.13 _ 61.84__ 25.93_31.75 _ 23.20_ _30.46__30.33__ 27.45 27.02 ]
. . 1
ALL NY TRUCKS  39.55  30.09  40.80  25.13 30,23 40,58 B4.08  48.64  73.26  36.76 36,23 37411  43.08 44.01 '
- 35.78_ 28,66 33.60  47.92__ 27.21 _ _36.27 _ % __ 28.70 _ 27.46 __ 25.30 _31.26  36.39 ___29.72______ 28.62._ : :
5 5:18_ 28166 3 LLATes2 2t . 27 L ‘ :
¢ ALL GAS 45.€4  21.91  31.43  31.61 25,09  39.50 43.72 36.19  68.13  30.03 32.66 31.48  33.4% 33.68
E : 38.17__ 2608 34.71__ 4l.13__ 26:4L _ 34.47__61.84 _28.70__ 36.99_ 26,70 _33.59 _35.83 _ 28,8l 27.50 ;
- N ' T
3 ALL CIESEL 43,64 19.21  24.66 ® . 19,66 14,24 84408 36,77  B3.88  47.50 27.66  24.66  34.31 36.88 N
} 31.34 24,43 27.713 % 18,60  13.84 % . 27,22 13.03 % | 27.39  27.73 _30.39___ 30.75 __ . i
. ALL TRUCKS 44.76  20.69 . 28,40 31.61  21.86 .23.50 57.18  36.40 15.54 30.14 30,20 28.56  33.6% 34.37 oo
i 35.36 25,05 31,55  41.13 21,92 26.11 _ 49.54 _ 28.02  28.71 _ 24.66 __30.67 _32.91 __ 29.15 28.52 4
. N 3 .
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TEMPERATURE ANALYSIS STATISTICS
TRIP SEGHENT TIMELMIND - MCAN/STD DEV
R P (AN ASTERISK INGICATES A FREQUENCY OF 1 OR LESS) e
... toLD _ WARM ) NORMAL HOT i M3y Me e _
————————————— START =wmm~mmmeace  cacamancSTART~=cmem-m  —o=cS§TART~---= ~START- M1 Mo + M7 ¢ Mo + M7
vy M2 M3 Mg ) Mbh M7 Mg M9 M0 + M2 M3 Mg ¢ M9 ¢ + M8 ¢
COLD __WAIM  HORMAL HOT  WARNM  NORMAL . MOT_ NCRMAL  KOT FOT + M5 ¢ M4 MlO_ __ M9 ¢ MIO -
LB GAS 3.19 10.22 16,76 13.54 B.63 27.39 3.6 14.23 2.22 2C. 15 6.88 18.21 18.57 18.62
I 136 5470 23.49 19.43 4,36 40,05 0.14 15.62 . 3.39 29. 49 S.11  19.78  26.36 . _21.C6 ______ -
NY G5 he5h 12.42 13.35 24.49 5. 34 5. 84 & 51.11 Te61 13.50 1.1 56469 20.91 22.31
R T 1 12, 57,.5C 13.8% 1,33 6435 = 0412 12.50 14,08 8.58 54.51 J.nh 33,46
LA CIESEL 9.51 13.72 88.07 ] 1.66 50,67 * 53.96 4,38 * 9.85 88.CT 57.05 48.48
- .29 10.82 84,32 % 4,10 38,88 = L 65.85 . 4,31 _ * T.74 84,32 oeeld . 59.42 ______.
. NY CIESEL 629 19.Ca 68,64 ¢ 8. 17.21 11.58 1264717 18.57 77.40 it.21 68.C4 T.1u 80.42
3,21 12.4% 94,40 ® 6,24 0el0 * 113.55 11.59 * eT6 94,8, . Yv.00 __.._ . 9T.89 _ __
AtL L8 TRUCKS 5.92 12.04 55.28 13.54 8.02 2,48 3.66 3Cc.12 3.30 20,79 8.48 49,52 29.106 26.04 .
e 5432 _ B.42. T70.43  19.43 4.52 40.08 . 0.14 47.15 3.77 29.89 6.749 67.13  _ 43409 _ . 368,31 __
ALL NY TRUCKS Hel7 l14.78 72.24 24449 .50 11.55 1t.58 73.95 12.¢€6 14.51 9.97 ot.C3 35.53 31.51

- _ 2,48 12.34 6l.52 13.85 _ 4400 __ 8,33 ¢ B3.43 12.99 _16.09 9.07 62,71 5%.40 __ __ . 53.31 _______

2 .

{ ALL €AS 3.¢46 t1.12 42.56 15.62 1.75 23.417 3.66 27.53 5.21 17.92 7.20 36.35 21.88 20.08

2 e .9l 8.83 48.49 16.68 4035 36,52 V.14 39,69 9.78 24,78 6452 43.62 ___ 32.00 ____ . .29.88

! - .

$ AtL CILESEL de21 15. 12 83.50 L .13 46,917 11.549 73,45 11.68 77.40 10. 16 83.50 62453 56.56

! I 5005 1425  B4.20 L L b.16  3d.15  _ * 89.79. 11420 . * 8.17 84420 13434 __ . 69.8%

. ALL TRUCKS .61 12.97 b1.C9 19,02 774 38,35 6.30 44,21 8.2% 18.31 8.65 53.78 31.48 28.0)

E e e G0 SH 10410 6904 160D 4e 54 38,81 4,57 04019 10,67 2%.17 7,49 __ b5.00 _ _48.36 __ _ &4.37

e e e e e+ e e e o . . . e e e
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' "“63' T T YEVPERATURE ANALYSIES STATISTICS . T T .
@) NUMBER OF RELORDS . & - ' Z
¥ coLD WARM NORMAL HOT M3 ¢+ N ¢
—ommrmrro=m = START ~emeee mmmeme e mrnmSTART o ommm o === START-~==-  ~START- MU Mo & MT » M6 ¢ MT __
. E Ml M2 M3 Ma MS M6 M7 vB M9 v10 + M2 M3 MB + M9 ¢ + MB & ’
: ; COLD  WARM  NORMAL HOT WARM  NORMAL HOT  NORMAL HGT HOT + MS Mg M10 M9 + K10
» 1
am——— FURPUTTR e wme b+ meeames wm o e em————— . P PR PR N —— e d e mire o+ e O i
o LA GAS 3762 9232 16487 3761 6592 17117 508 38540 617 126788 19586 20228 203198 183570 .
() . .
> ~NY_GA4s 3165 - 7761 46182 6804 _ 1482 .  Bl4 ___. .. .0 78086 . 2641 . 59844 _124C8 52686 __194371 141385
5 LA CIiESEL 9386 13337  795C6 0 10109 59579 0 $7421 1218 0 32832 79506 2371724 158218
i: TRY CYESELT T 883 T 612 T i9cer T T 0 T Ti7e8” T 23937 78040 81104 5269 5375 109C3 19067  1140i2 94945
} _ALL LA TRUCKS_ _ 13148 _ 22569 95973 3761__ 167Cl___76696____ 508 135961 __ 1835 126788 _ 52418 __ §9724_ 441522 ___ _ 341788 ___
! ALL NY TRUCKS 5748 14373 65249 6804 3150 3207 804 159190 7910 65219 23311 72053 308383 236330 )
1 TUALL GAS T T T 6927 169937 62649 T 10565 8074 17931 508 116626 3258 186632 31994 13214 398169 324955
r. : . . .
{1 - _ ALL_CIESEL 11969 19949 98573 C_ 11817 - 61972 804 178525 6487 5375 _ 43735 __ 98573___ 351136 253163
‘ . ALL TRUCKS 18896 36942 161222 10565 19851 79903 1312 2%5151 9745 192007 75729 *L71787 749905 578118
= ! - e e e e e e et et et e e e et i e i e e ——
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i SUMMARY STATISTICS -
. . (AN ASTERISK INDICATES A FREQUENCY UF CNE OR LESS)

K INTTIAL [CLE TIME ‘
kY - o LIN MINUTES) - _ .
.7 . . DL
' A N . . A z
' H - e e e TR P Y PR s o e e e e e e e ‘
. COLD™START W T T WARM START : NORMAL START HOT START )
- ME AN STD CEV : MEAN STO DEV MEAN STD DEV MEAN STO DEV .
b . - * M
H LA"GAS: 10867 T GG T T T T T G s T T T gL T T T T T T 0,34 T T 0063 T TR T  TeL2r T T :
: T T NY GAS: o 1.78 2469 T UTTTTTTT L6 T T 23T T T Ve T 3.00° . 0.44 1.20 '
‘T TLATDIESELE 285 4al9 T T T AT 5T .26 G F O . L

)

* . TTTTTNY DIESECY 0705 g.ca” 0.20° 0.23 ’ 0.3% 7 0.33 : . - i

ALC TE TRUCKS® 517 3,38 TTTT0.46 0.62 0.31 0.53 0.18 0.27

o ey

ALURY TRUCKSS .13 2,25 ’ 0.58 0.95 0,98 2,55 0.43 1.19

AT CAS: T.6% Z.%8 0.6%  0.d4 TT0.67 1.590 0.28 0.80

74

' AULTTTESELS 2705 EIR T 0753 0.28 7 T To.32° - ® * !

WAL Mawre Baae Fomme; bae. b 7T
1

[
N

ACT TRUCKS: 1.82 357 0.48 0.68 ‘ 0.53 T1.53 0.28 0.80 ; ’
[
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T TSUMMARY STATISTICS
r, . (AN ASTERISK INDICATES A FRECUENCY OF GNE OR LESS)
P TOTAL TRIP TIME
A LIN MINUTES) e - - .
e e et s, T = e m-mmsmmom—e—emoe =-TRIP _TYPE-=r-==r-=wo=so—cmmmonen pinsuiiiteee e
" coLD STaRT HWARN START - NORMAL START HOT START
o MEAN STD DEY MEAN STD BEV MEAN STD DEV MEAN STD DEV
§ 0 T uacass T 77T 28414 28.25 - 31.70 I T VIV Y 15.19 T 20071 29.89
“TUNY GAS: 777 92.03 78.39 T Tge2t T 7T dusa "52.84 57.76 13.90 14.08
’ TTTTUAOTESEL: T T 98.14 91.97 52.82 4C.06 54.63 66,36 * .
NY DIESEL: 57,83 60.85 23.54 T22.91 136.20 112.83 * s
] ACL LA TRUCKS: §0.95 T4.11 45.07 41,21 30.53 47.56 20,75 -~ 29.89
x ALL NY TRUCKS: 82.96 7754 1481 16.75 TTTTe2” T T T85.33 14.51 i6.09
'i ; ELL CAS: 51.80 60.05 25.45 36.94 28430 40.88 17.92 24,18
vj AUU CIESEL: 89.48 88.05 48.872 39.13 16.12 87,22 s 3
E }

: AU TRUCKS?

668.29

39,35 39,49

45.73

65.67

18.31

25.11 .
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s - T SUMMARY STATISTICS T ' kasdd
= ‘ (AN ASTERISK INDICATES A FREGUENCY OF CNE QR LESS)
N N ENGINE-OFF TIME
N b e e s e LVINCMINUTES) L L e e e
. ] t
N 4 1 )
m—mmmmaadea B e LR PSP “TRIP TYPE-mmmmasecmcsmc oo e m e s meamemceo—mmeneees i
” COLD START WARM START NORMAL START HOT START g
t MEAN STO CEV MEAN STD DEV MEAN STD DEV MEAN STD DEV 4
TUUA GASTTTTTTT T T T80T A T 16491 " 56414 28.23 24.05 13.65 12.34 ) '

[P

u-—-h——-—:r—-. e, ¢

wesTowa

b

T ——"

.-
’

" NY GAS: ' * * 54,25 44,92 77 77 28.14

6.07

TTTTUA DIESELTT T T187.33 7

T2h1.54

TRy oleseli .

62.63 7

530

* G506

U506 T T

93,61

— d i

16.15

AU TA TRUCKS: 113.40

187.32 67.07

55,56

AULC NY TRUCKS: *

51:33
T

R
P W e

24406

26,70

20,84

21.93

RUCOAST 32,50

O

RLUTCIESED: 126,75

KL TRUCKRS: 55,33

52.84

¥3 .34

T {edavy2>

¢508

28.67

JERCY

23,28

16.42

16,6977

21,527

11.92

10.40

‘
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TR T T i DISTRIBUTION FUNCTIONS FOR INITEAL 1CLE TIME
. . LA GAS:
gL T T e €OLD START-=---=~ . ——————- WARM START===--- ~=—==NORMAL START--—--- T Z————HOT START=m——mm— )
: * SECONDS FREQ. DENS. DIST. FREQ. DENS. DIST. FREQ. DENS. DIST, FREQ. DENS « DIST.
R ™ 23.53 21.53 0 0.0 0.0 1 2.56 2.56 T2 2.21 777 2.21
LA 2 ] ' 0.0 23.53 ] 0.0 0.0 4 10.26 12.82 23 26414 28.41
‘ 4 1 5.88 29.41 1 9.09 9.09 8 20.51 33.33 AT 19.32 __ 4T.73 _
1 o 6 1 5.88 35.29 1 9.09 18.18 8 20.51 53.85 18 20.45 68.18
PN 8 0 . 0.0 35.29 1 9.09 2r.21 { 2.56 56,41 5 S.68 73.86
‘ 10 ) 0.0 35.29 0 0.0 2%.21 . 4 10.26 __ 6667 5 5.68 __ 79.55
T2 0 0.0 7T U35.29 77T 770 T 0.0 T 274,27 i 2.56 69.23 1 l.14 80.68
N 16 1 5.80 41.18 0 0.0 21.21. 1 2.56 71.79 2 2.21 82.95
16 0 0.0 41.18 1 5.09 36436 2 5.13 76.92 3 3.4l 86.36
. 18 0 5.0 41.18 [ 0.0 36.36 0 0.0 76.92 ] 0.0 7 "86.36 "
N 20 0 0.0 41.18 1 9.09 45,45 1 2.56 19.49 1 .14 87.50
22 0 0.0 41.18 1 9.09 54,55 0 0.0 ___19.49 1 l.l4___ 88.64
R 24 1 5.88 41,06 0 0.0 54.55 1 2.56 82.05 1 1.14 89.17 o
LA 26 i 5.88 52.94 1 9.07 63.6% ] 0.0 82,05 i 1.14 90.91 :
. 28 0 0.0 __ 52.94_ "] G0 ____63.64 Q. 0.0 ____82.05 0 O.0___ 90.91 _
. 30 1. 5.88 54,82 1 9.09 72.73 0 0.0 82.05 0 0.0 90.91
L 32 1 5.88 64,71 ] . 0.0 72,73 0 . 0.0 82.05 0 0.0 90.91
34 0 0.0 64.71 Q 0.0 72.13 0 0.0 82.0% 0 0.0 90.91
i 36 0 G.0 64.11 1 9.09 81.82 2 5.13 87.18 2 2.21 93.138
; kY:] ¢ 0.0 64,71 0 0.0 81.82  ~ ] 0.0 817.18 1 .14 96,32
. : 40 0 0.0 64,71 Q9 0.9 81.82 0 0.0 8T 18 Lo lel4 95,85 __
3 42 i 5.889" 70.59 0 0.0 81.82 o 0.0 847.18 0 Uy 95.45
{ 4h 0 0.0 70.59 0 0.0 81.82 0 0.0 87.18 ¢ 0.0 95.4%
2 46 0 9.0 70,59 L. 9.09__ 90.91 0 0.0 __ 87.18 L l.14___ 96.59 _ .
i 48 0 0.0 70.59 0 . 0.0 90.91 0 0.0 87.18 0 0.0 95.57
i 50 0 0.0 7C.59 0 0.0 90.91 1 2.56 B9.74 0 0.0 S6.59
g 52 _ 0 0. 76.59 .0 0.0 90.91 o2 5413 4 94,87 0 0.0 $6.57 .
3 54 0 0.0 7C.59 ] 0.0 90.91 0 0.0 94,87 0 0.0 96459
" 56 o} 0.0 1C.%9 0 0.0 90.91 0 0.0 94.87 . 0 0.0 $6.59
g- —— . 58__ 0 0.0 7C.5% 0 0.0 .. %0.91 0 0.0 _ 94,87 0 U0 __ 96.59 _
L 1 ¢ 0.0 7C.59 0 - 0.0 90.91 1 2.56 97.4¢% 3 3.6l 100.00 -
P 2 1 5.88 16,41 1 9.09 100.00 0 0.0 97.44% ] 0.0 1C0.00
' 3 2 11.76 88.24 0 .. 0.0 _100.00 - . 1 2.56 100.00 0 0.0 _ _100.00 _ -
) 4 0 040 48.24 0 0.0 77 100.00 - 0 0.0 100.900 i 0. 040 100,00
Vo 5 0 0.9 88,24 0 0.0 100.00 -0 0.0 160.00 0 0.0 106.00
¢ U - S _l_ . 5.88 _ 94,12 _ _. . 0___. _.0.,0 ___100.00 ] 0.0_.___100.90 0 0.0 ____100.09
.7 ] 0.0 94.12 ] 0.0 100.00 0 0.0 19¢.00 ] J.0 1C0.00
i 8 1 5.88  100.00 (] 0.0 100.00 0 "0.0 100.00 0 0.0 100.00
_ 9 0 0.0 ____1CC.90 o 0.0 18C.00 _ .0 0.0 ___100.00 0. 0.0 1C0.00 ___
3 ) 0.0 10C.00 0 0.0 100.00 0 0.0 100.00 0 0.0 169.00
1 0 0.9 100.00 0 0.0 100.00 0 0.0 100.09 ] J.0 160.00
12 o) 0.0 106,900 0 0.0 100.00 Q 0.0 100.00 0 0.0 ___100.00
. 13 0 0.0 icc.o0 0 0.0 100.09 0 0.0 100.00 ] 0.0 109.09
14 0 0.0 100.00 ] 0.0 100.006 . 0 ¢.0 100.00 0 0.0 160.00
15 0 0.0 106.00 _0 0.0 100,00 0 0.0 _ _100.00 _ O u.0__ 160.00
. 16 [ 0.9 10c.00 0 0.07 "100.00 0 0.0 100.00 0 0.0 100.00
17 o 0.0 170.00 0 0.0 100.00 0 0.0 100.00 0 0.9 103.00
18 0 0.0 160,00 0 0.0__ . 100.00 g 0.0 100.00 0 0.0 100.00
N = 17 N - = 11 N = 39 N = 88
VEAN = 1e56 MEAN = = 0.56 . MEAN = 0.34  _ _MEAN_ _=__ Q.18 N
v STD DEV = 2.44 STO DEV = _ 0.71 STD DEV =  0.63 STD DEV = 0.27

-

o

8¢



s grgla

.

[S

s

i - L3 <

-

-

BEooas” Mears Bnmas Py, fae |

O

— L

e

oo

w

R CISTRIBUTION FUNCTIONS FQOR TQTAL TrIP TIME
- . . LA GAS:
T T e COLD START=r==—= ———=—=—<~WARM START-=~~-=- ~~=~-NORMAL START~=~--==~  —ieeo —HOT START=wm—wm-m
MINUTES FREQ. DENS. = DIST. FREQ. DENS. DIST, FREQ. DENS. o1lsT. FREQ.  DENS. DIST.
T O el 7T ] 0.0 0.9 0 9.0 0.0 1 2.56 2.56 3 3.41 3.61
1 3 17.65 17.65 o 0.0 0.0 1 2.56 S5.13 8 9.09 12.50
—— L 0 0.0 11,65 .o 6.0 _ 0.0 5 12.82 17.95 A 4455 17.05
3 1 5.84 23.5% 0 0,0 0.9 2 5.13 23.08 ? 7.95 25.00
4 © 0 0.0 23.53 0 0.0 0.0 2 5,13 28,21 1 7.95 32.95
5 0 _0.0 23,53 0 0.0  _ 0.0 Y . 2.56 __30.17 o 4435 __ 31,50
[3 0 - 0.0 23.53 0 0.0 0.0 3 1.69 38,46 8 9.09 456.56 !
7 i 5.48 29.a1 2 18.18 18.18 3 T.569 46.15 1 1.14 47.13
] 0 0.0 25441 0 J0.0 18418 ) 2.56 48,72 0 0.0 47,73
g 0 0.0 26.41 2 18.18 36,36 4 10.26 58.97 2 2.27 50400
10 1 5.88 35.29 1 9.09 45,45 2 5.13 64.10 1 iol4 51.14
12 2 11.76 41,06 1 9.09 54,55 1 2.56___ 66.67 o 4,55 55.68 ____ .,
14 0 0.0 47,06 i 9.09 63.64 Fl 5.13 71.79 4 4.55 60.23
; 16 0 0.0 471,06 0 0.0 63.64 2 5.13 76,92 3 3,41 63.64
18 0 0.0 41,06 0 0.0 63.64 0 0.0 __ 16.92 5 5.08 ___69.32 ___ :
20 1 5.88 52.94 [} 0.0 63.64 0 0.0 76.92 2 2.21 11.59
22 0 0.0 52.94 0 0.0 63,64 0 0.0 16.92 X l.14 72.73
24 0 0.0 52.94 0 0.0 63.64 1 2.56 75.49 3 3,41 76.14%
26 1 5.88 58.82 0 0.0 63.64 [ 0.0 79.49 0 Y] 76. 14
28 0 0.0 58,82 0 0.0 63.64 1 2.56 82.05 I l.14 17.27
30 0 0.9 58.92 Q 0.0 63.64 0 0.0 _ 82.05 _ 2 . 2.2T _ __ 19.55 __ _
PR A ¥ ] 0.0 77758082 Y T 90097 12.13 1 2.56 84.62 1 1.14 80.68
34 o 0.0 58,82 1 9.09 81.82 2 5.13 89.74 1 l.14 81.82
36 1 5.88 64,70 0 0.0 81.82 0 0.0 89,74, i l.14_ ' 82.95
T T 3g” 0.0 T T TealTL T T TG 0.0 81.82 1 2.56 92.31 1 .14 €4.09
40 0 0.0 64.71 0 0.0 81382 0 0.0 92.31 1 1.1% 85,23 '
42 1 5.88 70.59 D 0.0 81.82 .0 0.0 92.3} ol lelk_ . B&.36
b4 i .88 7 16,47 7T T a.0 81.82 1 2.56 94.87 o] Ued 86.36
46 2 1t.76 28,24 0 0.0 81.82 0 0.0 94.87 1 i.14 81.50
_ 43 0 0.0 88.24 0 0.0 8l.82 0 0.0 ____ 96,87 1 1.14 ___ 8B.64
: 50 0 5.0 84,24 0 0.0 B1.82 0 0.0 94.87 1 .14 89,177
52 0 0.0 8%.24 0 0.0 81.82 o] 0.0 94.87 0 0.0 89.77
54 0. 0.0 88.24 0 0.0 81.82 ~ 0 o 0.0 _.94.87 1 _ leld _ 9C.91 __
TTTTTI s T T T 0,077 g9l T 07T 0.0 7 81.82 1 2.56 97.44 0 V.0 90.91
58 0 0.0 88.24 0 0.0 81.82 0 0.0 97.44 1 .14 92.05
L e L0588 94402 1. 08.09 907 __ .. b .. 2.56, .1C0.00 4., “e55, . G655 .
se T 1 5,84 100,30 Q 0.0 90.91 ] (a0 {4900 0 Vel SEe39
120 0 0.0 1C¢.00 ] G0 14,681 0 0.0 160,00 2 2,21 8486
150 0 0.0 100.00 1 9409 100,00 - 0 0.0 _ 100,00 O ____0.0____ _S8.86 _ -
180 ) 6.9 icc.o0 0 0.0 1092.00 0 0.0 100.00 i 1.14 1€0.00
210 0 Q.0 100.00 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00
240 0 2.0 100.00 0 0.0 100.00 0 0.0 __ 100,00 __ 0 0.0 160.00
210 0 0.9 100.00 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00
300 0 G.0 102.00 0 0.0 100.00 0 0.0 100.00 0 G.0 1¢0.00
330 0 © 0.0 100.00 0 0.0___ 100,00 _ Q 0.0 ___100.00 0 0.0 100.00
360 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00 0 O.u 100,00
390 0 " 0.0 103.00 0 0.0 100.00 0 0.0 100.00 0. 0.0 100.00
620 0 0.0 130.00 0 0.0 100.00 0 0.08___160.00 Q 0.0 100.090
N = 17 N = 11 N = 39 N = 88
VEAN = 28.14% ME AN = 31.70 MEAN = 14.46 . MEAN = 20,15
STD DEV = 28425 STD DEV = 41.54 STO DEV = 15.79 STO OEV =  29.689
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R DISTR{BUTION FUNCTIONS FOR ENGINE-QFF TIME
= ) B ' LA GAS:
. v - =emmea=COLD START==m==Z sm—eeme HARM START=——==v aee—e NORMAL START-~-~em S~ —=HUT START——mwwe—s "7 !
N * MINUTES FREQ. DENS. DIST. FREQ. DENS. - DIST. FREQ. DENS. Dist. FREQ. DENS. o1IsT, K
N e 1 0 0.0 , 0.0 0 0.0 0.0 o 0.0 0.0 0 0.0 0.0 .
" 2 1 50.00 50.00 0 0.0 0.0 & 15.38 15.38 5 5.68 5.68 , :
g 3 0 0.0 50.00 0 0.0 0.0 1 2.56  171.95 & 6.82 _ 12.50 ___ |
. . 4 0 0.0 - 50,00 0 0.0 0.0 2 5.13 23.08 8 5.09 21.59 g
£.g 5 0 0.0 50.00 0 0.0 0.0 1 2.56 25.64 7 7.95 29.55 S
< b b 0t 0.0 _ _50.00 0 0.0 0.0 258 28.21 % 4.55__ 34.09 : '
4. T 0 0.0 50,00 c 0.0 0.0 0 0.0 28.21 A 4455 38. 64 : .
k. ‘ 8 0 0.0 50.00 0 0.0 0.0 0 0.0 28,21 6 6492 45,45 : i
S 0 0.0 5C.00 0 0.0 0.0 0 0.0 28.21 4 4,55 __ 50.00 :
’ 10 0 0.0 50.90 é 0.0 0.0 0 0.0 28.21 i i.1% 5t.a4
" 11 ] 0.0 50.00 ¢ 0.0 0.0 1 2.56 30.77 4 4.55 55.68 Ty
! 12 0 g.0 50.00, 0 0.0 . __ 0.0, 0 0.0 __. 30.77 3 3.41____ 59.09_ o
) i3 a 8.9 50.¢0 a 0.0 0.0 0 0.0 30,77 4 4.55 63. 64 :
5o 4 o 0.0 $G.00 0 0.0 0.0 1 2.56 33.33 6 6.42 10.45 . :
i ’ i5 o} 0.9 50.00 0. 0,0 0.0, 0 0.0, . 33.33 2 .27 72.13 i
20 0 0.0 50.00 1 9.09 9.09 3 1.69 41.03 8 9,09 81.82 o
25 o 0.0 50.00 1 9.09 18,18 4 10.26 51.28 .6 6.82 86.64 .
. 30 a 0.0 50.00 t ..79.09____2T.21 6 15.38 __ 66,67 4 4.55___ 93.18 _ '
35 g 0.0 56.00 0 0.0 21.21 3 1.69 74,36 2 2.217 95.45
40 0 0.0 5C.00 1 9,09 15,36 1 2.56 76.92 0 0.9 95.45 .
- 45_ 0 0.0  _5C.00 . 2 18.18___ 54.55 2 5.13___ 82.05 1 lolo_ S6.59 !
g 50 0 0.0 $0.00 0 0.0 54,55 0 0.0 82.05 2 2.21 $8.86 i
i 55 0 0.0 50,00 0 0.0 54.55 4 10.26 92.31 0 0.0 98.86 o
3 6D 0 _____ 0.0 50,00 0 ___ 0.0 54.55 0 0.0 ___ 92.31 Q 0.0_ __..98.86 _ .
t 69 1 50.00 100.00 0 0.0 54.55 0 Q.0 92.31 Q 0.0 98. 86 W
i 70 0 0.0 1CC.00 ¢ 0.0 54,55 1 2.56 94.87 1 l.14 1€0.00 o
§ —_—_—_1% _____o0 0.0 1¢2.00 R 0.0 54.55 12456 91,44 0 0.0 __ 1€0.00 _ ;
! 80 0 U.0 109,00 0 0.0 S4.5% 0 0.0 97.44 0 V.0 1€0,00 )
- 85 0 9.0 1€0.00 o 0.0 54,55 0 0.0 97.44 0 0.0 1C0.00
H .80 0 ____ 0.0  100.00 0 0.0 54.53 0. 0.0 97.44 0 0.0 __ 1C0.00 __
! S5 o 0.0 1€C.00 1 9.09 63,664 0. 0.0 97.44 0 0.0 1€0.00 :
: 100" 0 0.0 100.00 1 9.09 72,13 0 0.0 CEIYS 0 Ge0 100.00 S
: . 105 0 0.0 106,00 0. 0.0 __ T2.73_ 0040 . 9746 0 %ed _ _l€0.00 !
t 110 0 0.0 100.00 I 9.09 81.82 i 2.56 102,00 .0 0.0 1¢0.60 '
T 115 0 0.0 1€0.00 0 0.0 81.82 0 0.0 100.00 0. 0.0 1€0.00 <
! .laa 0 0.0 100.00 20 0.0 __ .. 81.82 ____ O . ___ .0 ___100.00 0 V0 ____100.C0 _ !
i 135 o 0.0 1cc.00 0 0.0 81.82 0 0.0 10¢.00 0 0.0 1¢0.00 J
' 150 ] 0.0 160.00 ] 0.0 Bl.82 o 0.0 100.00 ) 0.0 1€0.00 .
; 155 0 0.0 100,00 7 16.18 _ 16U.00 . 0 __ 0.0 100,00 0 0.0 _ _1€0.00
u 180 0 0.0 7 100.00 0 0.0 100.00 0 0.0 100,00 0 0.0 1€0.00 i
195 ¢ 0.0 ©  100.00 0 0.0 100.09 0 0.0 100.00 0 0.0 100.00 '
210 0 0.0 1¢C.09 0 0.0 102.00 Q C.0___ 10,00 0 0.9 100,00 _
ST 225 v 0.0 ico.00 a 0.0 160,00 0 0.0 100.00 0 0.9 160.00
240 0 0.0 100.00 0 0.0 100.00 o 0.0 100.00 0 0.0 109.00
210 o 0.0__ 160.00_ _ 0. _0.,0__100.00 0 0.0 __ 10C.C0 0 0.0 . 100.00
300 0 0.0 1€C.00 0 0.0 100.00 0 0.0 160.00 0 V.0 100.00
b 330 Lo 0.0 100,00 0 0.0 100.00 0 0.0 100,00 .0 0.0 100.00
360 0 0.0 100.00 0 0.0 100.09 0 0.0 100.00 0 0.0 100. 00,
; ABOVE 360 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00
N =2 Nz N2l N =88
MEAN = 32.50 MEAN = 76.91 MEAN = 28.23 MEAN = 13.65
STD DEV = 43,13 STD DEV = 56.14 STD DEV = 24,05 STD DEW = 12.34
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CISTRIBUTION FUNCTINONS FGR INITIAL ICLE TIME o
0 “ . . - NY GAS:
k - | mwee===COLD $TART--=-~= = coceee- WARM START---~-- ———==NORMAL START-=—-—= ~——=——HOT START=m——rmm~
r SECONDS FREQ. CENS. oisT, FREQ. DENS. DIST. FREQ, DENS. DIST. FREQ. DENS. DIST.
N ) ey vt - — R
. o "3 30.00 3C.C0 0 0.0 0.0 2 9.09 5.09 1 levl 161
[ 2 1 14,00 4C.00 1 25.00 25,00 1 4.55 13.64 11 17.74 19.35 .
! i 4 0 0.0 __4C.00 0. .0.0 25400 .3 _ 13.64 __ _ 2%.27 ___ 18 _ . __29.03 __ 48439 __ __. .
§ 3 o 0.0 40.007 0 0.0 25.00 2 9.09 36,36 7 1i.29 59.68
N 8 o 0.0 40.00 0 0.0 25,00 0 0.0 36.36 3 4.84 84,52
s 10 ) 0.0 __ 4C.00 _____ 0. 0.0 ___25.00, 2 9.09 __ _45.45 5 8.06 72.58 .
g 12 i 10.90 506.00 0 0.0 25.00 3 13.64 59.09 1 1.6l 74419 ‘
' 14 0 0.0 5C.00 ¢ 0.0 25.00 o 0.9 59.09 2 3.23 17.42
. 16 1 13.00  6C.00 L 25.00 _ 50.00_ 2 9.09 _68.18 2 3.23___ 80.65_ )
4 “i8 0 0.0 760,007 0 0.0 50.00 0 0.0 68.18 [+} 0.0 80.65 .
: 20 0 0.0 60.00 0 0.0 50.00 0 0.0 68.18 1 1.61 82.26
' 22 0 0.0 €0.00 9 0.0 ____50.00___ 1 4.55 72.73 0 0.0 82.26_
» - 2% 0 0.0 60.00 c 6.0 50.00 0 0.0 72.73 0 0.0 82.26 ]
o 26 0 0.0 60.00 1 25,00 75,00 0 0.0 72,73 1 l.ol 83.87
28 0 0.0 60,00 0 0.0 __ 75.00 0 1. 0.0 _ _72.73 ____ 0 __ Q.0 ___ ®e3.8% __
20 )] 0.0 60.00 0 0.0 75.00 0 0.0 72.73 ) 0.0 83.87
. 32 0 0.0 69.00 o 0.0 75.00 o 0.0 72.73 0- 0.0 83.87
b 34 0 0.0 60.00 0 0.0 75.00 0 0.0 12.73 0 0.0 83.817
! 36 i 0.0 60.00° ¢ 0.0 75.00 ) 0.0 12.73 1 l.ol 85,48 .
. . 8 o 0.0 62.00 0 0.0 ©75.00 1 4.55 17.27 0 g.0 85.48
'- 49 o _ 0.0 60,00 0 0.0 75.00 0 00 7T.20 - 0. 0.0 85.48
i T 42 L B P 160.00 0 0.0 75.00 0 0.0 17.27 0 0.0 85.43
i 46 0. 0.0 “6C.00 0 0.0 75.00 o 0.0 17.27 1 1.6l 87.1¢
< 46 0 0.9 60.00 0 0.0 _ 75.90 0. 0.0 717.27 1 le6l__ E8.71_
't TUTTT O 48 T 10,00 7T 10,007 T g 0.0 75.00 0 0.0 77.27 0 0.0 88.71 . w
3 : 50 o 0.0 7C.00 0 0.0 15.00 0 0.0 17,27 1 1.61 90.32 i =~
iy . 52 . 0 - 0.0  70.00 0 0.0 75.00 o 0.0 71.27 0 0.0 90.32
3 5 T TG 7T 0.0 . 76,00 0 0.0 75.00 0 0.0 71,27 0 ) 90,32
< 56 0 0.0 16,02 0 0.0 75.00 0 0.0 17,27 0 0.0 $0.32 .
fE 58 0 0.0 7C.00 0 0.0 _ 75.00 . 0 __ 0.0 _ 77.27_ _____ 0 0.0 90,32 i
. 1 3] 0.077 7 10,00 T ¢ 0.0 75.00 2 9.09 86.26 3 4.84 95.16
t 2 0 0.0 16.00 - 25.00, 100.00 1 4.55 90.91 0 0.0 95.16 (T
- . 3 c 6.0 _ 7C.00 0 0.0 _100.00 0 0.0 9C.91. . _2._ 3.23_S8.39 '
i 4 { 10.00 8C.00 0 0.0 100.00 1 74455 95,45 0 0.0 $8.39
{ 5 1 10.00 $C.00 0 0.0 100.00 0 0.0 95.45 0 0.6 $8.39 “
b 6 ] 0.0 90.09 Q 0.0 __100.00 Q.. .. 0.0, .. .95:65 0. OO ___ 908,39 __
¢ : 7 i 10.00 100.00 U 0.0 100,90 0 9.0 7545 e Usu 20,39
} . 8 o 0.0 169,00 U 2.0 160,60 0 9.0 95.45 1 .61 1€0.6G0
i 1y 9 0 0.0 _ 1C0.00 0 (0.0 100,00 0 0.0 85.45 Q. 0.0 ___ 100.60 _
P 10 0 0.0 icc.o0 0 0.0 100.00 .0 0.0 95.45 0, 0.0 1C0.00
" 11 0 0.0 1€0.00 0 0.0 100.00 0 0.0 95.45 0 0.0 1€0.G0
? 12 0 0.0 103.00 0 0.0 10.00 0 0.0 . 95.45 Q 0.0 1€0.00
I 13 0 0.0 160.09 0 ) 1¢0.00 1 4.55  100.09 0 0.0 1€0.00
; 14 0 0.0 100.09 0 0.0 . 100.00 0 0.0 100.00 0 c.0 160.C0
; 15 0 0.0 150,00 [} 0,0 100.00, 0 0.0 100.00 [ 0.0___ 100.Q0_ ____
{ 16 - 0 0.0 100.00 0 0.0 100.00 0 040 100.00 0 0.0 160.00
! 17 0 0.0 100.00 o 0.0 100.00 0 c.0 100.00 0 0.0 160,00
f 18 0 0.0 103,00 a 0.0 100,00 o} 0.0 100,00 0 0.0 1C0.C0
¥ . .
; N = 10 N = 4 N = 22 N = 62
: MEAN = 1.78 ME AN = 0.86 MEAN = 1.25 MEAN 3 D.44
i STD DEV = 2.69 STO DEV = 1.23 STD DEV =  3.00 STD DEV = 1,20
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ke B TTDiSTRIBUTION FUNCTIONS FCR TOTALU TRIp TiME ™ )
= . NY GAS: ) .
.o T T STTTIACOLD STARTSZmced T T IALI LS AR START < mmm T T T Lo NORMAL  START-=——-- T TESSRSRLHO T STARTEe e T ;
v MINUTES FREQ. DENS. DIST. FREQ. DENS. DIST." FREQ. DENS. DIST. FREQ. DENS. DIST., '
N TTTTTT e T e T T 0,0 T 6.0 T T 0,0 T T 0.0 o 1 7777 4,557 4,55 2 73,2377 773237
¢ o 1 0 0.0 0.0 0 0,0 0.0 1 4,55 9.09 7 it.29 14,52
. 2 0 0.0 0.0 0 0.0 0.0 1 4.55 13.64 3 _4eB&__ 19.35 S
S S 3ITTTTTTTeTTTTTT 0.0 T 7T 0,00 7T T T 27 7T 50,00 50.00 TTTT0 T 0.0 T T 13064 1 I.ol 20.9717 f
é 3 0 0.0 0.0 0 0.0 50.00 0 0.0 13.64 4 6445 21,42 :
5 s 0 0.9 0.0 1 25.00 15.00 . 1 4.55  18.18 3 4484 __ 32.26
3 B i 10,0077 T1C.00 T T T 0.0 T T T A5.00 T T T LT T T T4l T 22413 1 i.61 33,877 . -
% . 7 0 0.0 10.00 0 0.0 75,00 0 0.0 22.13 2 3.23 37.10 '
! K 8 0 0.0 1€.00 0 0.0 15.00 2 9.09 31.82 4 6.45 °  43.55 i
. 3 [) 6.0 {0.00 0 ) 15.00 [ 0.0 31.82 2 30237 e 11T T y
B 10 0 0.0 10.00 0 " 0.0 15.00" 1 4.55 36.36 5 8.06 S4,. 84 g
£ 12 1 10.00 2€.00 0 0.0 15.00 ') 4.55 _ _40.91__ 8 12.90 _ 67.14 :
N 14 0 0.0 2C.00 0 0.0 75.00 0 0.0 40.91 2 3.23 10.97 "
- . 16 0 0.0 2C.00 0 0.0 75.00 0 0.0 6C.91 3 4.8% 75.81 !
! 18 a 0.0 20,00 0 0.0 1500 ____ Q. _ 0.0 __ 40.91 2 3.23 _ 19.03 _
20 0 0.0 20.00 0 0.0 75.00 0 0.0 40.91 2 3.23 82.26 R
o 22 Q 0.0 2C.00 1 25,00 100.00 1 4,55 45.45 0 040 82.26 . -
at _2¢ 1 10.00 3¢.00 0 0.0 100.00 0 0.0 _ _ 45.45 1 l.61 __ 83.87
3 267 0 0.0 3C.00 0 0.0 77 100.00 (1] 0.0 45.45 I 1.61 85.48 .
, 28 0 0.0 36.00 0 0.0 100,00 1 4455 50.00 1 1.61 87.10 . B
- 30 S0 0.0 0,00 0 6.0 100.00 0 0.0 50.00 0 0.0 87.10 _
! 32 0 ‘0.0 3C.00 0 0.0 100.00 ) 0.0 50.00 s} 0.0 87.10 .
f 34 0 0.9 30,00 0 0.0 100.00 1 4,55 54.55 0 0.0 . 87.1¢C ,
2 I 1 .0 __ 0.0 30.00 0 0.0 100.00 0 ___ C.O 56.55 0. __ 0.0 _ _81.160 __ .
§ 38 0 0.0 3C,00 0 0.0 100.00 0 0.0 54.5% 2 3.23 90.32 N ﬁ
3 40 ' 1 10,00 4C.00 ! 0.0 "100.00 0. 0.0 54.55 1 1.61 91.54 N
{ LY R 0 0.0 40,00 0 0.0 100.00 0 0.0 54.55 0 0.0 S1.94
* 44 (] 0.0 40,00 0 0.0 100.90 0 0.0 54,55 2 3.23 95.16
s 46 0 0.0 43.00 0 0.0 1¢0.00 0 0.0 54,55 0 0.0 . 95.16
3 .. %8 0 _ 0.0 4C.00 0 0.0 100.00 1 4.55  59.09 0 0.0 ___ 95.16 ;
f 50 : 0 0.0 4C.00 0 0.0 100.00 0 0.0 59.09 1 letl S6.11
52 0 0.0 49,00 g 0 0.0 100.00 "0 0.0 59.09 0 0.0 964717
¢ 54 0 0.0 40,00 Q0 0.0 100.00 e G 0.0 5909 b l.6l__S8.39
) 56 ] 0.0 48,00 07T 0.0 1c0.00 T o7 0.0 TTTs9.09 T TR Tl.61 7 TL00.CO0 T
. 58 0 0.0 40.00 0 0.0 100.00 0 0.0 59,09 0 0.0 100.00 '
n .60 1 10.00__  5C.00 9 0.0 160c00_ . 2 . 9.09 . .é68.10 ____ 0 . Q.0 _ 1C0.00 _____
90 1 10.00 6C.00 0 0.0 100.00 T4 18.18 B6.36 0 0.0 100,00
Azl 0 0.0 nt.00 o Qn RO E 1 ho5G 90.91 [ 0.0 160.00C
\ 150 3 30.00 $0,00 9 C,0.__ _183.00 1 4.55 85045 Do 0anovmnaend
: 130 0 0.0 96.00 0 0.0 160,00 0 0.0 95,45 0 0.0 100400
: 210 0 0.0 © 90.00 0 0.0 100,00 i 4.55  100.00 0 0.0 1€0.00
240 1 10.0C _ 100.00 0 0.0 100.00 0 0.0___1o0.00, 0 0.0 __._100.00 ;
270 0 . 0.0 1€C.00 0 0.0 100,00 0 6.0 100.00 0 0.0 100.00 '
300 0 0.0 1¢0.00° 0 0.0 100.09 0 . 0.0 100.00 0 V.0 1€0.00 : }
330 0 0.0 100.00 0 0.0 100,00 .0 0.0___ 100.00 0 0.0 __ 1CD.00 _ N
360 0 0.0 100,00 0 0.0 100,00 0 0.0 10C.00 ) 0.0 100.00 ;
) 390 0 0.0 100.00 0 - 0.0 100.09 0 0.0 100.00 0 0.0 100.00 '
' 420 0 0.0 160.00 0 0.0 100,00 0 0.0 __100.00 0 0.0 100.00
N = 10 N = 4 N = 22 N = 62
MEAN = _92,03 MEAN = _ B.27_ MEAN = 52.84_ __  MEAN = _13.90_
STD DEV = 78,39 STD DEV =  8.84 S§TD DEV = 57.76 STD DEV = 14,08 i
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“DISTRIBUTION FUNCTIONS FUR ENGINE-DFF TIME

e . NY GAS: .
TITT T mm T IIITIIIEOLD START S —en ST ~eCe—<LWARM START-~--IT TRl -NORMAL T START--—-as mmem===HOT START-wome——
MINUTES FREQ. CENS. DIST. FREQ. DENS. DIST, FREQ. DENS. DIST. FREG. DENS. DIST.
i 0 L 0.0 T 0 0.0 0.0 o 0.0 g.0 a U.0 g.0
2 0 0.0 0.0 0 0.0 0.0 2 9.09 9.09 4 be45 6.45
3 0 0.0 0.0 0 8,0 _0.0 2 9.09___18.18 4 6.45 12.90
[A 0 _ 0.0 0.0 1 25.00 25.00 o 0.0 18.18 4 6445 19.35
5 0 0.0 0.0 0 Q.0 25.00 0 0.0 18.18 7 11.29 30,65
6 1} 0.0 8.9 0 0.0 25.00 0. 0.0 ___ 18,18 7 11,29 41.94
7 0 0.0 0.0 .0 0.0 25.00 0 0.0 18.18 7 11429 53.23
8 0 " 0.0 6.0 0 0.0 25.00 0 0.0 18.18 2 3.23 56.45
9 Q@ Q.0 c.0 0 0.0 25.00 3 0.0 __ 18.18 1 l.61___ 58.06
10 (4] 6.0 0.0 i) §.0 25.00 ] 0.0 18.18 3 4. 8% 62.99
1t 0 0.0 0.0 0 0.0 25.00 1 4,55 22,13 2 3.23 - 66413
12 0 0.0 0.0 0 0.0 25,00 0 0.0 __ 22.13 4 6.45____ 12.58,
13 a 6.0 c.0 0 0.0° 23,00 1 4.55 21.27 6 .68 82.26
. 14 0 0.0 c.0 o 0.0 25.00 0 0.0 21.27 0 0.0 82,26
.o 15 0 .. 0.0 0.0 - 0 0.0 25,00 b __ . %.55_ _ 31.82 4 6.45 88,71 __
TTTTTTTT20 0 0.0 0.0 0 0.0 25.00 3 13.64 45445 4 6.45% 95.16 )
25 .0 0.0 C.0 0 S 0.0 25.00 1 . 4.55% 50,00 2 3.23 $8.39
30 0 0.0 c.o. 0 __ 0.0 2500 ____ 0. 0.0 50,00 1 1.61____100.00 _
T35 0 0.0 0.0 0 0.0 25.00 5 2.73 T2.73 0 0.0 100.00
40 0 0.0 0.0 1 25,00 50.00 ] 0.0 72,73 ) 0.0 1¢0.00
45 0 0.0 0.0 e O 0.0 5000 Q. 0.0 72,73 0____ 0.0 _ _1C0.00 __
- TS50 T g 7 0.0 0.0 T o0 7T 6.0 7 50.00 1 4,55 71,21 0 V.0 1€0.00
55 0 0.0 0.0 0 0.0 50,00 1 4.55 81.82 0 0.0 100.00
60 0 0.0 0.0 0 0.0  50.00 1 4.55 _ Bb.36 .0 0.0 . 100.00 _
T 65 ] T 0.0 6.0 ‘1 " 25.00 75,00 0 0.0 B6.36 0 0.0 1£0.00
70 0 0.0 0.0 ] 0.0 75.00 1 4,55 9C.91 0 Vel 100.09
15 0 0.0 0.0 K 0.0 75.0C o b T 4455 95,45 0o v.0 1€0.00Q A
T 80 T TG T " 0.0 0,0 - 0 0.0 75.00 0 0.0 95,45 0 0.0 160.00
85 0 0.0 €.0 0 0.0 75.00 0 0.0 95.45 0 0.2 160.02
——— %00 0.0 0.0 0 0.0 75.00 -0 0.0 95.45 0. ___ 0.0 ___1€0.CO _
95 ] 0.0 0.0 ¢ 0.0 15,00 0 0.0 95,45 o 0.0 160.00
100 0 0.0 0.9 ) 0.0 75.00 0 0.0 95.45 0 0.0 100,00
1cs 0 0.0 c.0 0 0.0 . 75.00 . L0 0.0 . 85.45 ' Q0 8.0 1C0.00
TTTTTTMo TUTTTTT T 0,0 T 0.0 i 25.00 100.00 0 0.0 95,45 0 0.0 100.00
115 0 0.0 C.0 s} 0.0 1C0.00 0 0.0 95.45 0 0.0 100.00
120 0 6.0 00 0 .0.0  100.00 0 0.0 __ 95.45 0 0.0 ___1C0.00
"""" 135 ¢ 0.0 a.c 4] 0.0 100.00" o 0.0 35,45 0 V.0 1C0.00
150 0 0.0 0.0 Q 0.0 100.00 0 0.0 95.45 0 0.0 1€0.00
i 165 0 0.0 L0000 0.0 100.00 0 0.0 . 95.4% _ __ 0___ 0.0 ___100.00 ___
) 180 6 0.0 6.0 T "o 0.0 100.00 0 C.0 95,45 0 Vel 1£0.00
195 0 0.0 0.0 0 0.0 100.00 3} 0.0 95.45 0 0.0 160.00
210 9 0.9 0.0 0 0.0 100,00 _ 0 _0.0___95.45 0 ‘0.0 1C¢0.00
225 0 0.0 0.0 0 0.0 100.00 0 0.0 75.45 0 0.0 1€5.09
240 0 0.0 0.0 ] 0.0 100.00 .0 0.0 95.45 0 V.0 1¢0.00
219 0 0.0 0.0 0 0.0 ____100.00 Q. 0.0 85.45 ) 0.0 ___ 1C0,00 .
300 0 0.0 C.0 0 0.0 100,00 .0 0.0 95,45 0 0.0 100.00
330 0 0.0 0.0 0 0.0 100.00 0 0.0 95,45 0 0.0 100.00
360 0 0.0 " c.0 0 0.0 100.00 0 0.0 __ . .95.45 0 0.0 100,00
ABOVE 360 ] 0.0 .0 0 0.0 100.00 0 0.0 - 95,45 0 0.0 100.00 ;
N = 0. SN E A N2 L22 N = W62
MEAN = 0.0 ME AN = 54,25 MEAN = 28.14 MEAN = 9,35
STD DEV = 0.0 STD DEV = 44.92 STD DEV = 22,68 STD DEY =  6.07




- SO A T e T - iS85 dimr
9 __
v ) DISTRIBUTION FUNCTIONS FOR INITIAL ICLE TIME
-, . . LA CIESEL:
i T s ZICHL 0§ TART TR 2257 T TTIITIL IS AR START-2S NORMAL START=====<™ 777 ==o22ZHOT START=So---3
18 SECONDS FREQ. DENS. tIsT, FREQ. DENS. DisT. FREQ. DENS. DIST, FREQ. DENS. DIST.
[ I . ‘
‘ . ¢ 3 20.00 200007 7 10,53 H0.ST TR 7T 0.0 0.6 [ 8.0 4.6
i 2 0 9.0 20.00 1 5.26 15.79 1 3.85 3.85 0 0.0 0.0
: 4 0 0.0_ 20.00 2 10.53  26.32 5 19.23 __ 23.08 0 0.0 0.0
i 6 I §.67 26.67 5 26,32 52.63 - 4 26.92 50.00 0 0.0 0.0
~1 8 0 _ 0.0 2¢.617 0 0.0 52.63 0 0.0 50.00 0 0.0 0.0
: 10 0 0.0 26,67 i 5,26 57.89 __ 3 11.54 61.54 0 0.0 0.0
I 12 ! 6.67 33.33 1 5.26 63.16 0 0.0 61.5% 0 0.0 0.0
i 14 0 0.0 33,33 0 0.0 63.16 2 1.69 69.23 0 0.0 0.0
i 16 0 0.0 23.33 0 0.0 63.16 3 11.54 80.77 0 U.0 0.0
1 18 0 0.0 33,33 i 5,26 68.42 1 3.65 7 84,062 0 0.0 0.0
. 20 1 6,067 40.00 1 5.26 13.68 0 0.0 84.62 0 0.0 0.0
. 22 0 0.0 40.00 0 0.0 13.68 0 0.0 84.62_ 0 0.0 ___ 0.0
& 24 0 0.0 4G.00 0 0.0 73.68 0 0.0 84.62 0 0.0 0.0
\ . 26 1 6.067 4¢.61 0 0.0 73.68 1 3.85 88,46 0 0.0 0.0
_ 28 R . 0.0 46.67 .0 0.0 __ . 713.68_ . _ 0 0.0 _____8B.46. 0 0.9 0.0
i 30 0 0.0 46,67 0 0.0 73.69 0 0.0 88.46 0 0.0 0.0
Foo~ ' a2 0 0.0 46,617 1.  5.26 78.95 0 0.0 88.46 ) 0.0 0.0
ﬁ' 34 0 0.0 4,67 0 0.0 78950 . 0.0 B8.4& 0 0.0 0.0
i Y 0 0.0 46.617 ) 6.0 78.95 0 0.0 88.40 0 0.0 0.0
N kY] ¢ 0.0 46,67 1 5.26 84.21 0 0.0 n8.46 0 0.9 0.0
L 40 1~ 6.67 53,33 0 _ 0.0 B4.21 1 . 3.85 92.31 0 Q.0 0.0
¥ T2 0 0.0 53,33 0 0.0 84.21 0 0.0 92.31 0 0.0 C.0
K] 4% 0 0.0 53.33 0 0.0 84,21 0 0.0 92.31 0 0.0 0.0
2 & 0. 0.0 53.33 0 0.0 84.21 .0 0.0 9231 0 0.0 0.0
3 48 ° 0 0.0 53.33 0 0.0 - 84.21 . 0 0.0 92.31 0 0.0 0.0
v 50 ] 0.0 51,33 0 0.0 T 84.21 ] 0.0 §2.31 o U.0 0.0 -
3 — 52 . 0 0.0 53,33 o 0.0 B4.21 0 0.0 92.31 .0 0.0 0.0
& 54 "o 0.0 $3.33 0 0.0 B4.21 0 0.0 92.31 0 0.0 0.0
'3 56 0 0.0 53,33 0 0.0 B4.21 0 0.0 92.31 0 V.0 0.0
A 58 0 0.9 51,33 0 0.0 B4.21 0 0.0 92.31 0 0.0 0.0
& T 1 1 6.617 6C.00 3 15.79 100.00 T 27T 1.69 77 100,00 0 0.0 0-0 .
! 2 1 6.67 €6.67 9 0.0 109.09 .0 0.0 100.00 0 0.9 0.0
i 3 1 6.67 73.33 0 0.0 100.00 o 0.0 100,00 0 0.0 0.0 __ _
i - 4 1 6.67 80.00. T T 0.0 7T 100,00 TTTTTTTTTTT T 0,077 100,00 7T T 0T 00 0.0
! 5 0 0.0 80.07% 0 0.0 106.90 0 0.0 100.00 0 0.0 Q.0
: b 1 .01  85.67 ] 0.0 ___100.00 0 2 050, 10000 _ 8 b0 Q0
| 7 i 6.67777793,33 8 9.0 100,00 0 B0 100,00 0 DeD 0.0
b 8 0 0.0 53,033 2 .0 100.20 o G0 100.00 0 0.0 0.0
: 9 0 0.0 §3.33 0 ____ 0.0 100,00 0 (0.0 10C.00 0. Ve 0.0
. id 0 0.0 793,33 0 0.0 100.00 0 0.0 1C0.00 0 0.9 c.0
: 11 0 0.0 53.33 0 0.0 100.00 ] 0.0 100.00 o 0.0 0.0
} 12 0 0.0 93.33 0 0.0 __ 1€0.00 0 0.0 100.00 0 0.0 0.0
i 13 0 0.0 93.33 s 0.0 100.00 0 0.0 7100.00 p) 0.0 0.0
P 14 .0 0.0 93.33 0 0.0 100.00 0 0.0 160,00 0 0.0 0.0
i 15 1 6:67 100,00 0 0.0 100,00 . 0 _ 0.0 __ 100,00 0 0.0 0.0
' 16 0 0.0 100.00 0 0.0 100.00 0 0.0 10C.00 0 0.0 0.0
' 17 o} 0.0 100.00 0 0.0 100.00 0 0.0 100.00 0 0.0 0.0
» 18 0 0.0 1€0.00 0 0.0 100.00 o 0.0 _100.00 0 0.0 0.0
i ; ;
! N = 15 N = 19 N = 26 0
! PEAN = .._2:85 _MEAN = 0.40 - MEAN = ‘0.26 .00 _
: STO DEV =~ 4,19 5TD DEV = 770,57 570 DEV =7 7 0.32 0.0 T
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T T e DISTRIAUTION FUNCTICAS FCR TOTAL TRIP TIME - . - E el
. LA DIESEL:
T T T LS 2as 0L START-m-m e ) B WARM START—=ov-= T e NORMAL START--——== 77 7"Zwet ZSHIT START=m—m e
MINUTES FREQ. DENS DIsST, FREQ. DENS., DIST. FREQ. DENS. DIST. FREQ. UENS. Of5T.
% 1 6.61 &6t ] 0.0 8.0 E R § 27 11,54 0 0.0 0.0
1 ] ‘0.0 6.67 ] 0.0 0.0 2 7.69 19.23 0 0.0 0.0
2 0 0.0 6,61 - 0_ . 0.0 0.0 B ___ 0.0 19,23 0 0.0 _____ 0.0 ___
3 0 0.0 6.67 ¢ { 0.0 0.0 1 3.85 23.08 0 0.0 0.0
4 ] 0.0 6.67 ¢ 7 0.0 0.0 2 1.69 30.77 0 0.0 0.0
5 ¢ 0.0 €.67 o ' 0.0 0.0 Q 0.0 _ _.30.77 0 0.0 0.0
) i) 0.0 6,67 2 7 10.53 10.53 0 0.0 30.77 0 U.0 0.0 ‘
7 1 6.67 13,33 o 0.0 10.53 0 0.0 30,77 0 0.0 0.0
8 0 0.0 12.3) e 0.0 10.53 “1_.3.85  34.62 Q 0.0 0.0
) o 0.0 13,33 0 0.0 10.53 0 g.0 34.62 0 0.0 0.0
10 0 0.0 13.33 0, 0.0 10,53 0 0.0 34.62 0 0.0 0.0 .
12 0 0.9 13.33 6 _; 6.0 10.53 t 3.85___38.46 0 0.0 0.0
1% o 0.3 13.33 g ) 0.0 10,53 0 0.0 33.46 0 0.0 0.0 ;
16 o 7 0.0 13,33 ¢ i 0.0 10.53 o 0.0 38.%6 o 0.9 0.0
18 0 ;0.0 13,33y 5426 15679 V. 3.85 _ 42.31 0 0,0, . 0.0,
20 0 9.07 713,337 7o 0.0 15.79 0 0.0 42.31 c 0.0 0.0 ;
22 0 0.0 13.33 o 0.0 15.79 0 0.0 42,31 0 0.0 0.0 :
24 0 0.0 13,33 v 5,26 2%.05 1 3,85 46,15 o 0.0 0.9_" ]
T as” 0 0.0 T 13003 T T v 0.0 21.0% 0 0.0 46415 0 0.0 0.0 . i
23 0 0.0 11.33 v 0.0 21.09 0 0.0 46,15 0 0.9 0.0 .
- 30 0 : 0.0 13.33 2 10.53 31.58 . 0_._ . 0.0 46,15 0 . 0.0 ____ 6.0 _ __ .
I - 3277 T T Y s.67 20.00 t 5.26 36,84 1 3.85 $0.00 0 0.0 0.0 ~
34 o § 0.0 2C.00 1 5.26 42,11 0 0.0 50.00 0 0.0 0.0
36 6 0.0 20.00 0 0.0 42,11 0 0.0 50,00 0 0.0 . 0.0
£ 38 ) 1 6.61 26467 0 0.0 42,11 0’ 0.0 50.00 0 0.0 0.0 W
3 40 0 0.0 26.67 1 5.26 ¢ - 47.37 1 3.85 53.85 ] 0.0 0.0 . 0
i o . 42 0 0.0 26,67 ] 0.0 41.37 0o 0.0 53.85 0 0.0 0.0 . :
B o T4e T TTTTTTT Q0 0.0 26467 0. 0.0 47.37 0 0.0 53.85 0 0.0 0.0 L
5 ’ 46 1 6.67 33.33 0 0.0 47.37 0 0.0 53.85 0 0.0 0.0 oo
H 48 0 0.0 33,33 1 5.26 52.63 Y . 3.85  57.69 0 0.0 0.0 ‘
X T 50 3 20.00 53.33 o 0.0 52.63 1 3.85 61.54 0 U, ¢ 0.0 H
52 o g.0 53.33 2 10.53 63.16 1 3.85 65438 0 0.0 0.0 O
54 o 0.0 53.33 0 0.0 63.16 0 0.0 65.38 ) 0.0 0.0 __ -
TS 1 6.671777 6C.00 T T 8,267 68.427 7770 0.0 65.38 ) 0.0 0.0
58 0 0.0 62.00 o . 0.0 68.42 0 0.0 65.38 o 0.0 0.0 o
. L. 60 0 0.0 . 60.00 3 4579 ... 84520 ... 3 . 11.54, 76,92 0 0.0 0.0 ;
T84 ) aabT E6TT T i -1 849,47 2 7209 84462 g el 0.0
120 0 0.0 €tobT o 0.0 . 42.47 0 0.0 842 i} @ed 0.0 .
150 2 13,33 8C.00 2 10.53 _ 1€0.00 2. . . T1.69  92.31 Q 0.0 0.0 .
1480 i 6,67 8e.67 o 0.0 100.00 9 0.0 92.31 0 0.0 0.0
210 1 6.67 93.33 0 0.0 100.00 1 3.85 96.15 0 0.0 0.0 ;
240 0 0.0 93.33 0 __ 0.0 100.00, 1 3.85 __1€0.00 0 0.0 0.0 :
270 0 0.0 93.34 0 0.0 100.00 [} 0.0 106.00 [ 0.0 0.0 :
300 0 0.0 93,33 0. 0.0 100,00 a 0.0 100.00 0 0.0 0.0 :
3230 1 6,61 106.00 0 0,0 100,00 _ 0 0.0___ 100.00 0 Vel .. .0.0__ ‘
360 (] 0.0 1C.00 0 0.0 160.00 0 0.0 100.00 0 0.0 0.0
390 0 0.0 190,00 0 0.0  '100.00 Q 0.0 100.00 0 0,0 0.0 ;
420 0 0.0 100,00 0 0.0 ___100.00_ _ 0 . 0.0 _ 100.09 0 0.0 0.9
N = 15 N = 19 . N = 26 N = 0
MEAN = 98414 ... MEAN = 52.82 . MEAN = 54063 MEAN = 0.0 __ . .
STOTDEV = §1.97 STD DEV = 40,06 STD DEV = 66436 : STO UEY = 0.0
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- _DISTRIBUTION FUNCTICAS FOR ENGINE-OFF TINE
= LA DIESEL: :
¢ ’ ITSITUSEOL0 STARTEITILSTTTTTT LIZIUIIRARM STARTSSSSST T VIALLINDRMAL START-=~——2 T TTTTTTIIIII NG TS TAR T e T !
: MINUTES FREQ. DENS. DIST. FREQ. BENS. DIST. FREQ. DENS. DIST. FREQ. DENS. DISTe i
A i 0 0.0 6.0 T o0 T 0.0 T TG T T g0 T TGO 0 3.0 0.0
2 0 0.0 c.0 0 0.0 0.0 3 11,54 11.54 0 0.9 0.0
€ 3 0 0.0 9.0 o 0.0 0.0 0 0.0 __ 11.54 0 0.0 0.0 1
£ % 0 0.0 0.0 0 0.0 0.0 i 3.5 715,38 ) 0.0 0.0 )
' 5 0 0.0’ .0 l 5.26 5.26 1 3.85 19.23 0 0.0 0.0 )
-0 3 0 0.0 C.0 - 2 10.53 15.79 2 1.69 26,92 0 0.0 0.0 K
3 : 7 0 0.9 0.0 G 0.0 15,79 1 3.85 30.77 0 V.0 0.0 |
5 ' 8 0 0.0 0.0 0 0.0 15.79 0 0.0 3C. 71 0 0.9 0.0 :
Lo 9 0 0.0 0.0 -0 0.0 15.79 2 1.69 38,456 0 0.0 0.0 \
t 10 ] 0.0 6.6 g 0.8 15.79 37T 71154 50,00 0 0.0 0.0 X
e 11 0 0.0 0.0 ¢ 0.0 15.79 2 1.69 51.69 o 0.0 0.0 3
3 12 0 0.9 0.0 0 0.0 15.79 1 3.85 __ 61.54 0 0.0 0.9 A
13 0 0.0 0.0 1 5.26 21.05 0 0.0 61,5% 0 0.0 0.0 .
; 14 0 0.9 0.0 1 5.26 26.32 2 1.69 69.23 0 0.0 0.0 [
) 15 a 0.9 0.0 ¢ 0.0 20.32 Q0.0 . 69.23 [ 0.4 0.0 .
5 20 1 33.33 33,33 0 0.0 26.32 o 0.0 69.23 0 0.0 0.0 :
" 25 0 0.0 31.33 i 5.26 31.58 1 3.85 73.08 0 0.0 0.0 :
v 30 _ 0 0.0 __ 33,33 oy .5.26_ - 36.84 2 7.65 __8C.T7 0 0.0 0.0 .
: 15 0 0.0 23,33 o 0.0 36.84 1 3.85 84.62 0 0.0 0.0 :
" 40 1 33.33 66,67 3 15.79 52.63 1 3.85 88.46 0 0.0 0.0 N
- e &S 0 0.0 6e.67 b 5.26  51.89 1 3.85 92.31 0 0.0 _ 0.0 _____ 4
2 50 0 0.0 €6.67 0 0.0 57.89 1 3.85 96.15 0 0.0 0.0
i 55 ‘o 0.0 €6.07 c 0.0 57.89 0 0.0 96.15 0 0.0 0.0 '
S . 60 . C..__ 0.0 _  te.61 0 0.0 57.89 o 0.0 96.15 _ o 0.0 . 0.0 ,
§ 65 0 0.0 66,67 1 5,26 63.16 I 3.65 100.00 0 0.9 0.0 i
3 70 0 0.0 €667 0 0.0 63,16 o 0.0 100,00 ] 0.0 0.0 ®
{.; e 75 0 0.9 ce.67 0 0.0 ©63.16 ) 0.0 100.00 0 0.0 ___  0.0_ . ;
: 80 0 0.0 06,67 2 10.53 73.68 0 0.0 100.00 0 2.0 0.0 i o
5 85 0 0.0 €6.07 o 0.0 73.68 0 0.0 10G.00 0 0.0 0.0 -
. 90 0 0.0 €c.67 ¢ 0.0 713.68 - 0.0 100.00 _ 0 0.0 ] i
95 0 0.0 €6.67 1 5.26 78.95 0 0.0 100,00 0 0.0 0.0 !
100 0 0.0 £6.67 c 0.0 78.95 o 0.0 190.00 o 6.0 0.0 . oy
—at0s 0 . 0.0 66.67 Y 0.0 8,95 Q... .. 0.0 _ 10C.00 Y 0.0 0.0 i
110 ¢ 0.9 £6.67 ! 0.0 78,95 0 0.0 7 100.00 0 0.0 0.0 oo
e 115 0 0.0 66.67 - 0.0 78.95 ] 0.0 = 1C0.00 0 0.0 0.0 2
: __la2o 0 0.0 C6.6T .1 5.2, ..84.20 0. 0.0 ___ 100.00_ Q 0.0 0.0 ;
> 135 0 0.0 66,61 1 5.26 0Y.47 0 G.0 100,00 0 0.0 0.0 :
N , 150 e 0.0 Ctuo? . 5.206 Gh. T4 0 0.0 100.00 0 0.0 0.0 L
; 165 0 0.0 GE6T 0. 0.0 . 94.74 0. 0.0 _ 100.00 __ 0 0.0 0.0 !
¢ 180 ¢ 0.0 €G.OT ¢ 0.0 94,74 0 0.0 10c.00 U 0.0 0.0 o
- 195 0 0.9 66,67 1 5.26 100,00 0 0.0 100.00 0 0.0 0.0 |
» 210 0 0.0 €e.67 0 0.0 100,90 0 0.0 ___100.00 0 0.0 6.0 :
. 225 0 0.0 YN [ 0.0 100.00 0 0.0 100.00 0 0.0 0.0
: 240 0 0.0 ec.67 o 0.0 100.09 0 0.0 100.09 0 0.0 0.0
N 210 o} 8.0 66.67 Q. 0.0 _100.00 0. 0.0 _ 100.00 0. 0.0 0.0
@ 300 0 0.0 66.61 o 0.0 1Qo.00 0 0.0 160.00 0 0.0 0.0 :
5 330 ] 0.0 66.67 0 0.0 100.0¢ 0 0.0 100.00 0 0.0 0.0
; _..360 0 0.,0__ 66467 __ 0. . 0,0___.100.00 _ . __ ... O __ 0.0 __ 100.09 0 0.0, 0.0_
ABOVE 360 1 33.33 166,00 0 0.0 1¢0.00 0 0.0 100.00 0 0.0 0.0
: —— N o3 N 2 le 0 . L.N = 26 R Y SR
_ MEAN = 167.33 ME AN *  62.63 MEAN = 17.81 MEAN = 0.0
i . STD DEV = 241.54 STO DEV =  56.06 STD DEV = 16.88 STD DEV = 0.0




LT £ CYRIT Y Ny

Wouw Smirams T oam, Voe

PITAL

" "DISTRIBUTION FUNCTIONS FGR INITIAL IDLE TIME

-\ . i NY CIESEL: ‘
T T T T T Tl lCOLD STARTmmmmea ' e =WARM START===-=-  —eeee NORMAL START~—~——m =======HOT START—=—e——m
- SECONDS . FREQ. DENS. DIST. FREQ. DENS. DIST. " .FREQ. DENS. DIST. FREQ. ~ DENS. 0IST.
0 3 50.0C 50.00 1 33.33 33.3) 0 0.0 0.0 1 $100.00 1€0.00
2 2 33,33 83.33 0 0.0 33.33 0 0.0 0.0 0 * 0.0 1C0.00 *
‘ 4 0 0.9 83.33 ¢ 0.0 33,33 __ 0 0.0 €.0 Q 0.0 1€0,00 .
6 0 0.0 83.33 1. 33,33 66.67 3 33.33 33,33 0 0.0 100.00
8 ] 0.0 83,33 0 0.0 66.67 2 22.22 55.56 0 0.0 1€0.00
10 ) 0.0 83.33 9 0.9 66.61 Q 0.0 55.56 0 0.0 1C0.00 .
f 12 1 16.57 1¢0.00 0 0.0 66.61 . 0 0.0 55.56 0 0.0 1€0.00
14 0 0.9 1€0.00 0 0.0 66.67 , 0 0.0 55,56 0 0.0 1€¢0.00
16 0 0.0 1€0.03_ 0 0.0 66,67 0 0.0 55.56 0 0.0 1C0.00
18 0 0.0 100.00 0 0.0 66.67 0 0.0 55.56 0 0.0 1€0.00
20 [0 0.0 160.00 0 0.0 66.67 0 0.0 55,56 0 0.0 1€0.00
22 o] 0.0 1€0.00 o} 0.0 66,67 { 1 11.11 _ _66.617 0 0.0 100.Q00
24 0 0.0 1¢C.090 0 0.0 6667 ’ 1 11.11 77.78 0 0.0 160.C0 !
26 0 0.0 100,00 0 0.0 66.617 0 0.0 771.178 0 0.0 180.00
28 0 0.0 __ 10C.00 _ ). . 33,33 160,00 ____ ... 0 . . 0.0 _ _T1.78 0 _____ 0.0.__. 100.00 e
30 0 0.0 1€0.00 0 0.0 100.00 0 0.0 17.78 0 0.0 100.00
32 0 0.0 16C.00 0 0.0 100.00 0 0.0 77.78 0 0.0 1€0.00
R L o 0.0  10C.CO 0 0.0 . 1lu9.00 R 0.0 77.78 0 0.0____ 1€0.00,
T 36 ¢ 0.0 1CC.00 0 0.0 1G0.00 0 0.0 17.18 0 0.0 1€0.90
38 0 0.0 1¢0.00 0 0.0 100.00 0 0.0 77.78 0 0.0 1C0.C0
40 R 0 0.0 1€6.00 o . 0.0 100.00 0. 0.0 71.78 0 .. 0.0 160.00
% Y ¢ 0.0 1CC.00 0 0.0 100.00 0 0.0 T7.178 0 0.0 160.06
4% ¢ 0.0 1¢0.00 -0 0.0 100.00 0 0.0 71.78 0 0.0 100.00
46 0 0.0 1€9.00 0 0.0 100.00 ] 0.0 71.78 06 ___ 0.0 __ 1€0.00 _
: 48 0 0.0 100.00 0 0.0 100,00 0 0.0 11.78 0 0.0 100.00
50 0 0.0 100,00 ¢ 0.0 1£0.00 i 11,11 83489 0 0.0 166.060
52 0 0.0 100.00 4} 0.0 103.00 o 0.0 58.59 0 0.0 .160.00
T 54 0 0.0 1CC.00 0 0.0  100.00 R | 11.11 100.00 .~ T o T v.0 1€0.00 °
56 0 0.0 1¢C.00 0 0.0 100.00 .0 0.0 100.00 0 0.0 100.00
58 0 0.0 ___100.00 0 0.0 100.00 0 __ __0.0___ 100.00 0 0.0 __ 100.0C__
1 0 0.0 77T 1co.00TTTTTT 0 T 0.0 160.00 : 0 0.0 100.C0 0 0.0 160.00
2 0 0.0 100.00 0 0.0 100.00 0 0.0 100,00 0 0.0 100.00
3 0 0.0 100,00 . 0 0.0 M00.00 . 0 0.0 _100.00 _______0_. 0.0 __1C0.00 __
% 0 6.0 10C.909 a 0.0 100.00 0 0.0 100.00 0 0.0 1¢0.00
5 0 0.0 100.90 0 - 0.0 160.00 0 0.0 100.00 0 0.0 100.00
. 3 0 0.0 100.00 0 0.0 160.00 0 0.0 __ 100.00 0 0.9 1C0.00 _
7 ] 0.0 187:00 g 0.4 1C0.00 G 0.0 100.09 ] Q.9 1C0. 00
8 ° 0.0 180.00 3 ] FRTEHRER 3 3.y 165,60 & G.5 i66 aa
9 0 0.0 ___log.00 0 0.0 to0.00 0 0.0 FOCGL00 0. 0.9 1C0.CO
10 0 0.0 1€0.900 o] 0.0 100.00 0 0.0 100,00 0 J.0 1¢0.CO
11 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00
12 0 0.0 100.00 .0 0.0 109.00 0 - 0.0__ 100.00 ___ 0 0.0 1€0.00,
13- 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00 0 0.0 1€0.00
14 0 0.0 100.00 0 0.0 100,00 0 0.0 100.90 0 0.0 1€0.00
15 0 0.0 1CC,00_ 0 0.0 100.00 0. 0e0___100.00_ 0 0.9 160,00 ___
16 0 0.0 1¢c.00 0 0.0 100.00 0 0.0 100.00 0 0.0 1€0.00
17 0 © 0.0 100.09 0 0.0 100.00 0 0.0 100.00 0 0.0 100.00
.18 Y 9.0 _ w000 ___ 0 _ _.0.,0 _loo.0Q_ ____ .0 ___ 0,0 __ 100,00 0 Q.0 100,00
N = 6 N = 3 N 2 9 . N = 1
_____ MEAN = 0,05 ' MEAN = 0.20 _ _ . MEAN = 0.34 . __MEAN = 0,0 __
STD CEV =~ '0.08 ‘ STD DEV ‘= = 0.33 STD DEV = 0.0

0.23 7 "7 STD DEV
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: DISTRIBUTION FUNCTIGONS FCR TOTAL TRIP TIME
ol . NY DIESEL: ’
T T T T ITT T LIS TN EOLD T START Se e ST T L e CWARM TS TART = me e ' T =Z-=-NORMAL START=—=-—- T T L ST LHO TS TART ST T
- MINUTES FREQ. DENS. DIsST, FREQ. DENS. oIsT. FREQ. DENS. DIST. FREQ. DENS. DIST,
0 0 007 T 0.0 TG T 0.0 0.0 T T .0 0.0 ] 0.0 0.0
e 1 0 0.0 0.0 o 0.0 0.0 0 - 0.0 0.0 0 0.0 0.0
. 2 1 16,67 1€.67 1 33,33 033.33 0 0.0 ____ 0.0 0 0.0 0.0
| 3 0 0.0 T16.61 0 0.0 33.33 o 0.0 0.0 0 0.0 0.0
foe 4 0 0.0° 16.67" 0 0.0 . 33,33 () 0.0 0.0 0 0.0 0.0
B 5 0 0.0 16.67 ] 0.0 33,33 Q 0.0 0.0 0 0.9 0.G
3 ¥ 6 0 0.0 te.67 76 0.0~ 33.33 0 0.0 c.0 0 0.0 0.0
’, 7 0 0.0 16.67 0 " 0.0 33,33 0 0.0 0.0 o] 0.0 0.0
8 0 0.0 16.67 0 0.0 33.33 1 SRS N S S S S 0 0.9 0.0
9 0 3.6 16,677 [ 0.0 33,33 0 0.0 v o11.11 1} 0.0 0.0
: 10 .0 0.0 16.67 0 0.0 33,33 0 0.0 11.11 0 0.0 0.0
12 0 0.0 16.67 0 0.0 .33.33 0 0.0 _il.11 0 0.0 0.0
) 14 0 0.0 16.67 0 0.0 33.33 ) 0.0 11.11 0 0.9 0.0 :
) : 16 0 0.0 16.67 0 0.0 33.33 0 0.0 11.11 ] 0.0 0.0
ool 18 0 0.0 16,67 9. 0.0 33,33 o 0.0 1t.11 0 0.0 0.0
20 0 0.0 16.67 0 0.0 33.33 1 11.11 22.22 0 0.0 0.0
: 22 1 . 16.67 32,33 1 33.33 66,61 ] 0.0 22.22 0 0.0 0.0
: 24 0 0.0  33.33 0 . 0.0 __ 66,07 0 ___ 0.0 ____ 22.22 ) 0.0 0.0
; 26 0 0.0 " 23,33 0 0.0 66.67 0 0.0 22.22 0 0.V 0.0
: 28 0 0.0 31,33 0 0.0 66,067 0 0.0 22.22 0 0.0 0.0
L N 30 o0 0.0 22.33 0 0.0 €6.61 0 0.0 22.22 0 0.0 ___0.0_ o
i T 32 0 0.0 31,33 "0 0.0 66,67 0 0.0 22.22 o v.0 0.0
;‘ 34 ] 0.0 33,33 0 0.0 €6.67 0" 0.0 22.22 0 0.0 0.0
. I 36 -0 0.0 33,33 0 0.0 66.67 -0 0.0 _ 22.22 0. 0.0 0.0
( 38 0 0.0 23,33 ] 0.0 66.67 ] 0.0 22.22 0 V.0 0.0
2 40 0 0.0 317,33 ) . 0.0 66.67 0 0.0 22.22 0 Je0 0.0
} 42 0 0.0 33.33 _ 0 __ 0.0 66,67 c 0.0 22.22 0 0.0 0.0
b T44 M Ti6.67 5C.00° - 0 0.0~ 66.67 0 " 0.0 22.22 0 0.0 0.0
1 46 0 0.0 5C.00 0 0.0 66.67 0 0.0 22,22 ] 0.0 0.0
E 48 . 0 0.0 50.00 1 33,33 100.00 Q. 0.0 22.22 0 0.0 0.0
i 50 0 0.0 50.00 0 0.0 i0o.00 0 0.0 22.22 0 0.0 0.0 Y
S 52 0 0.9 5C.00 o 0.0 160.00 0 0.0 22.22 0 Uev 0.0
54 - 1 16.67 6e.61 0 0.0 100,00 © .. 0 0.0 __ 22.22 0 0.0 0.0 _
13 d 0.0 6,67 0 0.0 [00.00 7 0T p.0 22.22 0 0.0 0.0
58 1 16,67 83,33 o 0.0 100.00 0 0.0 22.22 0 0.0 0.0
¥ 60 0 0.0 82,33 0 0.0 ___1€C0.00 0 0.0, 22422 . 000 0.0
: 90 0 0.0 83.33 0 0.0 100,00 0 0.0 fdal2 1 1Guev0 1C0.00
120 0 0.0 82.33 IV 0.0 100.90 4 bh by thab7 ) 0.0 1C0.00
© Ln 2 o u G0 0 GaU__TCLLUL Lk iblell___77.18 0 0.9 1€0.00 __
, 189 [\ 0.0 #3.33 ] T 0.0 100.00 0 0.0 17.78 [\ 0ev 100.00
: 210 0 0.0 83.33 0 0.0 100.00 1 11.11 88.89 0 0.0 100.00
; 249 1 16.67  1GG.00 0 0.0 100.00 0 0.0 ___ 83.89 0 g.0___ 160.00
; : 2ia [ 0.0 1¢0.00 0 0.0 1¢0.00 ] 0.0 88.89 0 0.0 1€0.00
- 3co ] 0.0 100,00 0 0.0 100.00 0 0.0 88.89 0 0.0 100.C0 .
3130 0 0.0 1¢6.00__ L0 0.0 __100.00_________ Q___ 0.0 _ 88.89 ) 0.0____ 100.00 _
' 360 0 0.0 1¢0.00 0 0.0 160.00 0 0.0 88.89 0 V.0 1€0.00 -
! 390 0 0.0 1€0.00 0 0.0 100.00 1 Il1.11  100.00 ] 0.0 100.00
420 0 0.0 160,09 0 . 0.0 . 100,00 . _ 0 0.0 100.00 0 0.0 100.00__
4 . * .
: N = 6 N .= 3 N = 9 N = 1
_ MEAN = 67.83 ME AN = 23.54 MEAN = 138,20 MEAN = 0.0 .
STD DEV =" "80.85 STD DEV = 22,91 STD DEV = 112.83 . ST OEV E Q.0 T T

|
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g1p DEV =2791.

16.15

L e e I 2222 COLD sum-‘-4—-——"?“' e 2 WARM START==m=== et L LNORMAL START=====~ e e T ZIIR T START T
MINUTES FREQ DENS .« pIST. FREQ. DENS. DIST- FREQ. DENS. pIsT. FREQ. DENSe. pIST.
D ey T T840 i e G BLO e g — R Sy R
1 0 9.0 8.0 0 0.0 3.0 - 0 G.0 0.0 0 0.0 6.0 !
. 2 o ' 0.0 c.0 1 31,33 33,33 0 0.0 0.0 0 0.0 0.0
o S 3 _,__,._._9..,_”.9 D1 .0 ,____._,,.__,9 . L) e 33,33 __.___._.__.__.O.M 0.0 .. 0.0 _ .0 b 0.0 it
%4 0 6.0 0.0 0 0.0 33,33 0 0.0 0.9 0 0.0 0.0
5 1 100.00 100.00 0 0.0 33,13 2 22.22 22.22 0 0.0 0.0
6 0 q.p____mcc.oo o _g"“___“o.u___w_as.za_“,_;_“WAQ __________ 0.0 . 22.22 0. 0.0 __...0-0.
Yy 7 0 0.0 102.00 ¢ 0.0 33.33 o 0.0 22.22 0 Je 0 0.0 .
l 8 0 0.0 100.00 0 0.0 33,31 0 0.0 22,22 0 0.0 0.0
! .9 0 0.0 1€C.00 o__ .00 13,33 .Y BETIN 33.33 .9, 0.0 _____ 0.0
— ‘16"’“"““‘“6“’“‘“0.6 -—"100,00 0" TT0.0 33,33 0 0.0 33.33 0 0.0 0.0
11 0 0.0 100.00 0 0.0 31,33 1 11.11 44,44 0 0.0 0.0
12 0 __p,o_m__lco.oo _g___aﬂ“O.OA_"_“33.33“¢__W_~M“_0 0.0 4444 0 ‘p.o,___,,o.o
13 0.0 foc.n? q n.o 33,33 0 0.0 44.44 0 UeV 0.0 . {
14 0 0.0 100.00 0 0.0 33,33 1 11.11 55.96 0 0.0 0.0 .
I 0 0.0 130,00 0 0.0 33.33 o9 0.0 . 55.56 e O g.0 . 0.0
’ 20 77 0 0.0 106.00 0 0.0 33.33 1 1111 066.61 1 100,00 1€0.00
25 0 0.0 1€0.00 0 0.0 33,33 1 11.11 71.178 0 J.0 100.00
30 e 0.0 1CC.092 0 0.0 33.33 0 0.0 . 17.78 .9 o 0e0 100,02
T35 o 0 0.0 100.00 0 0.0 331.33 1 11.11 88,89 0 0.0 1€0.C0 T,
40 0 0.0 1c0.00 0’ 0.0 33,33 . 0 0.0 48,89 0 0.0 1€0.00 :
45 0 0.0 10C.00 ¢ 0.0 33.33 0 0.0 48.89 0 . 0.0 160.00 =
- 50 0 0.0 106.00 0 0.0 33.33 0 0.0 $8.09 0 0.0 1¢0.C0
55 .0 0.0 10C.00 0 0.0 313,33 t 11.11  100.00 0 0.0 160.00
60 o] 0.0 190.00 0 0. 33.33 .0 p.0  100.00 ~_q>_____p.o 160,00
- 65 0 0.0 10G.00 0 0.0 33.33 : 0 0.0 100,00 0 0.0 1€0.00 B
10 0 0.0 1¢0.00 0 0.0 33,33 0 0.0 100.00 0 0.0 1€0.€0
. 15 ] 0.0 100,09 0 0.0 __ 33.33 oo 0. 0.0  100.00 .. 0 0.0 160.60 - -
- 80 0 - 0.0 0 1CC.00 T "0“""“b.d'*"'az.a;'"” 70 " 0.0 100,00 0 0.9 1C0.C0
85 ) 0.0 10C.00 0 0.0 33,33 S0 0.0 10Q.00 0 0.0 100.00
% 0 .p,qu__.loa.oo b 3 0 0.0 100.00 _ 0 0.0 ___ \c0.00
I os“"“”"'?f’”"'o.o ico.09 —T T 0 0.0 100,00 0 3.0 1c0.C0 . i
log 0 0.0 1¢2.00 c .0 0.0 100.00 0 0.0 100.00 .
10 0 0.0 100.00 0 0.0 - _100.00 I 0.0 __. 1C0.C0
— 110 ——p— 0.0 ~—{¢0.00 T T 0 100,00 0 0,0 1€0.00
115 0 0.0 100.00 ¢ 0 100.00 .0 Ul0 16090
130 o0 000 160.00 _9 . 0 100.00 _ 0 0.0 . 1con.co
135 A ) iaa,nf 0 G 100.00 .0 Q.0 1C0.C0 :
) 150 e 0.0 160,08 a8 o 100.00 0 Uedd 100.00
________"‘02_4__._,__“_",___,_929 — !CJ'OUW_"_,_,_,_,Q.. 0 100.00 .0 0.0 100.00 .
i80 (3} 6.0 1cc.00 g 0 iG0,0b frmmire g =T g g ALO.00 ’
195 0 0.0 100.00 ] ) 100.90 ) 03 trc. 46
210 0 0.0 100.00 6. .0 100.00 . o 0.0 1€0.00 .
225 0 0.0 10¢.00 - 0 .0 0 100.00 0 U.0 1CC.00 t
240 0 0.0 10.090 0 .0 0 0 100.09 0 0.0 100.00
210 o_____g:g___;oo.oo [, 3 0.0 0. 0. 100200 e O e = 0.0 . 1C0.00
300 0 0.0 1€0.00 0 0.0 0 0.0 100.00 0 0.0 100,00
330 0 0.0 100.00 0 0.0 66,67 0 0.0 100.00 ] 0.0 1€0,00 .
. _Aw_abq____"”____o“,_”ﬂu9.0 100.00_________p9__,_‘mo,o-“”_”bp.glw,_w____~,,g_ 0.0 100,00 _ﬂ_vg______u.u_,,,100.00__
AROVE 360 0 0.0 100,00 1 33,33 1€0.00 0 0.0 10C.00 0 V.0 160,00 .
- I N = i N T 3 — N = . 9 - LN a b
MEAN = 0.0 ME AN £1657.00 MEAN s 20,22 MEAN = 0.0
= 0.0 54 $TpD DEV = sto DEV = 0.0
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DISTRIBUTION FUNCTICAS FOR TOTAL TRIP TINE
0 - . ‘ . ALL LA TRUCKS:
IR
——————e COLD START~wm=ac e SCHARM §TART==ecm=s T emea NDRMAL START-=----~ === ——HOT START—~———--
1 MINUTES FREQ. DENS. DIST,. FREQ. DENS. pIST. FREQ. DENS. DiST. FREQ.  DENS. DIST,
. ! } o . . e . :
! 0 i 3,13 3.13 0 0.0 0.0 4 6.15 6.15 3 3.4l 3.41
o - 1 3 ‘'9.38 12.50 0 0.0 0.0 3 4,62 - 10.77 8 9.99 12.50
£ 2 0 0.0 12.50 0 0.0 0.0 5_ 71469 18,46 4 4,55 __ V1.05 ___
’ 3 1 3,13 15.63 0 0,0 0.0 3 4.62 23.08 7 7.35 25.00
. 4 0 0.0 15.63 o 0.0 Q.0 4 6.15 29.23 7 1.95 32.95
: 5 0 0.0 15.63 0 0.0 0.0 Y l.S4____30.77 4 4055 - . 37.50 "
T 6 0 0.0 15.63 2 6.67 6.67 3 4.62 35.38 F) 9.09 464556 B
oo 7 2 6.25 21.48 2 6.67 13.33 3 4,62 49.00 1 t.14 §7.73 ‘
. . 8 -0 Q.0 _2t.88 0. __ 0.0 13,33 ___ 2 _ . 3,08 _ 43,08 0. 0.0 __ &7.73 ___
: 9 [s} G.0 2t.88 2 6.67 20.00 4 6.15 49,23 2 2.27 50.00
’ 10 i 3.13 25.00 1 3.33 23.33 2 3.08 52.31 Y 1.14 Si.1%
. 12 2 6.25___31.25 1 3.33 __ 26,67 2 ... 3.08 _ 55.38 4 4455, _ 55468,
14 0 0.0 31.25% 1 3,33 30,00 2 3.08 53,46 3 4.55 60.23
. 16 o 0.0 31.25 0 0.0 30.00 2 3.08 61.54 3 3.6l b63.64
X 9 O _ 0.0 =325 1 . 3.33 33.33 1. 1.54 63.08 5. 5.68 _ . 69.32 _
T 207 D U ) 34.38 0 0.0 33,33 0 0.0 " 63,08 2 2.21 71.5%
22 0 0.0 34,38 0 0.0 33.33 0 0.0 63.08 1 l.14 72.73
. 24 0 0.0 34,38 1 3.33 36.67 2 _ _._13.08 66.15 3 3.41___ T6.14
- 26 © 7T T 3.13 37.50 o . 0.0 364617 0 0.0 66.15 0 0.0 16.14
28 0 0.0 31,50 0 0.0 36,67 1 1.54 67,69 1 l.l4 17.21
- 30 0 0.0 37.50 2 6.67 43.33 0 0.0 61.69 2. 2.2l 9.5
4 o 32 1 3.13 4C.63 2 6.67 50.00 2 3,08 70,77 1 1.1 €0.68
i 34 b} 0.0 40.63 2 6.67 56.67 2 3.08 73.85 1 1.14 81.82
~ 16 1 3.13 43,75 0 0.0 56.67 0 0.0 73.85 1 l.l% ___ 82.95 _
i - ig t 3.13 °  46.88 0 0.0 56.67 1 1.54 75,38 i .14 €4.C9
40 0 0.0 4¢.80 1 3.33 60,00 1 1.54 16.92 1 l.1% £85.23
i L 42 o 3.13 50,00 o 0.0 60.00 LG 0.0 76.92 1 l.l% Bb6.36
44 i 3,13 . 7 53,13 0 0.0 60.00 : i 1.54 TH.40 0 0.0 86436
1 46 3 9.38 62.50 0 0.0 60.00 0 0.0 78446 t t.le 87.50
E 48 0 0.0 62.50 Y 3.33 _ 63.33 1 1.54 ___ 80.00 1 l.l4___ 88.64
. 55 3 9.38 11.80 0 0.0 63.33 i 1.54 81.54 1 l.14 £E9.77
: 52 o . 0.0 11,98 2 6.67 70.00 1 154 83.08 0 NP 89.77
54 0 0.0  71.u8 o 0.0 70.00 0 0.0 __ 83.08 __ L Clele . 90.91 _
- 56 i 3,137 95,000 i 3.33 73.33 1 1.54 84,62 0 Ued 90.91
“a 58 0 0.0 75.00. 0 0.0 73,33 ] b.0 84.62 1 Lole 92,05
: 60 1 3.13 78.13 4 13,23 86.61 4 6€.15 90,17 4 4055, ... S6.59
' 59 2 6+295 E4.34 1 3.33 90,00 2 3,08 93.85 0 da0 96:.59
P 120 0 §.0 t4. 38 4 6.0 53,08 e G.8 3. 04 2 2.27 59,86
: : 150 2 6.25 _ 68G,6% .3 10.00_ 100.00 2 3,08 Y6.92 0 J.0 94,86
: 180 i 3.13 $3.75 ¢ 0.0 100.00 0 0.0 9€.92 i .14 1¢0.00
_ 210 1 3.13 9¢.88 0 0.0 100,00 1 1.54 98.45 o 0.0 100.09
: 240 0 0.0 96,88 0. 0.0 300.00 L l.54 _ 100.00 Q 0.9 ____1¢0.00
X 2179 [ 0.0 SE. U8 0 0.0 100.00 0 0.0 10G.00 0 0.0 1€0.090
i 300 0 G.0 56,88 0 . 0.0 109.00 0 0.0 160.00 ] 0.0 1¢0.00
‘ 330 1 " 3.13__1cc.00 0 0.0 _100.00 _ .. Q0 _ 0.0 _ 100.00 0 _____ D.U 160.00 _ _
. 360 [} 0.0 160.00 0 0.0 100.00 0 0.0 100.00 ¢ Q0.0 100.00
P 390 0 0.0 100,00 c 0.0 100.00 0 0.0 100,00 0 0.0 100,00
420 0. 0.0 100,00 0. .. 0.0  100.00 ______ O ____ 0.0 100,00 0 0.0 100.00
¢ N = 32 N = 30 N = 65 ' N = 88
MEAN = 60495 _ .. MEAN = 45,07 L MEAN = 30.53 _  MEAN = 20,75
STD DEV = T4.1l STD DEV = = 47.56 77T "T'srp DEV = 29.89 T

“d1.21 7T T st pEVTE

Iy



'.L% @ ‘
0TS TRIAUTTEN EUNCTIONS FOR ENGINE-CFF TIME
[,: . ALL LA TRUCKS:
------- UL §TART S22 7T ITUI ST AR C§TART SIS ST T LLCL NG RMAL START=———o T T T IIIIIITADE STARTE R —an
MINUTES FREQ. DENS . DIST. FREQ. DENS. DIsST, FREQ. DENS. DIST, FREQ. DENS. D1SsT.
. - F i 0 []) 0.6 0 0.0 0,07 0 0.0 0.0 0 6.0 0.0 :
2 1 20.00 20.00 0 0.0 0.0 9 13.85 13.85 5 5.68 5.68 '
3 0 0.0 20,00 0 0.0 0.0 L 1.54 __15.38 b .82 __ 12.50
o 4 0 0.0 26.00 0 0.0 9.0 3 4462 20.00 8 9.u9 21.59
L3 5 0 0.0 20.00 1 3,33 3.33 2 3.08 23.08 1 1.95 29.55
: 6 0 0.0 __ 2€.00 2 6,67 __10.00 3 4.62 21.69 4 4.35 _ 34.09
» N 7 0 0.0 20.00 0 - 0.0 10.00 i 1.54 29.23 4 4.59 18.64 i
2 s 8 0 0.0 20.00 0 0.0 10.00 o - 0.0 29,23 6 6.d2 45,45 .
9 0 © 0.0 2C.00 0 0.0 t0.00 - 2 3,08 32.31 4 4,55 50,00 _
. B 0 6.0 20.00 T 0 77T 0.0 TTTh0.00 T T3 4.62 3€.92 I Lol 51.14%
P I 0 0.0 20.00 0 0.0 10.00 3 4.62 41.56 4 4,55 55,68
. _ 12 ) 0.0 ___ 20,00 ______ .0 ___ 0.0 10,00 1 _ _ _l.54 43,08 3 3,4l 59,09 _
. i 13 ¢ 0.0 20.00 i 3,33 13.33 0 0.0 43.08 4 4035 63,04 .
S i 14 0 0.0 20.00 i 3,33 16.67 3 4,62 47.69 6 6.42 70.45% ‘
I8 15 0 .. 0.0 2c.00 0 . 0.0 _ 16.67 o 0.0 61,69 2 2.27 __12.13 _
20 1 20.00 4C,00 1 3.33 20.00 3 4,62 52,31 8 9.09 81.82
. 25 0 0.0 40.00 2 6.67 26,617 5 7.69 60.00 6 6.8¢ 88.64
I R 30 R 0 0.0 40.00 2 6.67 313.33 .8 12.31 1230 4 _4.59% __ 93.18 __
L 3% ] 0.0 4C.00 0 0.0 33,33 4 6.15 78,46 2 2.21 $5.45
40 i 20.00 60.00 4 13,33 46,61 2 3,08 Bl.5¢% 0 U.0 95.45
- _ 45 0 0.0 60.00 .3 10.00 56.067 3 64.62 8615 b lele_ 56.59
H 50 0 0.0 6C.00 0 0.0 56.67 1 1.54 87.69 2 2,21 58.86
i 55 0 0.9 6C.00 0 0.0 56,67 4 6.15 93.85 0 0.0 $8.06
K 60 .0 0.0 60,00 0 0.0 56461 .0 0.0 93.85 0 _____ 0.0 _ SB.B86 __
§ 65 1 20.00 80.00 1 3.33 . 60.00 \ 1.54 95,38 0 0.0 98,86
H 70 0 0.0 8C.00 0 0.0 60,00 1 1.54 9¢.92 1 lel4 100.00
§ . e 15 0 0,0 60.00 0 0.0 _ 60.00 _____V_ . 1.5 _ 9B.46 0 ____ 0.0__ 1€3.00 _
80 0 0.0 8C.00 2 6,61 66,067 0 0.0 98.46 0 0ev 1C0. 00
3 85 0 0.0 80.00 0 0.0 6,67 0 0.0 98,46 0 0.9 1€0.00
i 90 0 0.0 88.920 0 0.0 ___66.6T7 ___ 0. 0.0 _ 98.46 0 0.0 ___ 100.00 _
95 0 0.0 #c.00 2 Go6? 73.33 ¢ 0.0 28,46 0 0.0 1€0.CO
100 0 0.0 8¢.00 1 3.33 16.67 0 0.0 98,46 0 0.0 160.00
105 0 0.0 8S.00 G 0.0 __T6.67_ 0 0.0 ___ 9B.46 o U.0 __ 1€0.00
T1id 0 0.0° 80,00 1 3,33 80.00 1 1.54 100.00 0 0.0 1C0.00
115 0 0.0 80.00 0 0.0 80.00 ] 0.0 160.00 0 0.9 1C0.00
_r20 0 0.0 8C.00 1 3,33 83.33 e 0 0.0 _ _100.00. 0 0.9 ___.1€0.00
135 0 0.0 80.00 1 3.33 B86.67 a 0.0 1cC. 00 0 0.9 1¢0.59
150 0 0:0 8C.00 1 31,33 G0.90 0 0.0 16).00 0 0.0 1€0.00
165 0 B.0___ BB.98 __ 2 . B.bT _ GbabT B B4 109,93 @ ___ ueu ___ iGB.E8
180 0 0.9 8C.00 0 0.0 96,67 0 0.0 100,00 ) U0 1€C0.00
195 0 0.0 | 8C.00 1 3.3)  1C0.09 0 6.0 109.09 0 V.U 1C0.00
210 0 0.0 80,00 0. 0.0 100.00__ 0 0.0 _ 100.00 ____ 0 . 0.0 ___ lC0.00 __
23% 0 0.0 86,00 [} 0.0 100.00 0 0.0 100,00 0 J.0 1C0.00
240 0 0.0 82.C0 - 0 0.0 100,00 - 0 0.0 100.00 0 0.0 1C0.00
o 210 0 0.0 __ 86,00 _ 0 _ 0.0 100,00 0 ___ 0.0 100,00 0 ____ 0.0 _ leo.co0 _
, 300 0 0.0 80.00 ] 0.0 100,00 0 0.0 100.00 0 J.0 1€0.00
: 330 0 0.0 80.00 0 0.0 100.00 0 ‘0.0 100.00 0 0.0 100.00
. 360 __ Q. ___.. 0.0 _ 80.00 0 0.0 1¢0.00 0 0.0 100.00  __ 0 ___ 0.0 __ 100.00_
. ABOVE 360 1 20,00 ° 100,00 0 0.0 100,00 0 0.0 100.00 0 V.0 100.00
: o N = ‘s N = 30 N = 65 N s a8 ]
ME AN = 113,40 ME AN = 67.87 ME AN = 24.06 MEAN = 13,65
STD DEV = 187.32 STD DEV = 55.56 STD DEV = 21.93 STP DEY = 12.3%

~
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17450

JIRRTS
4.70

159
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20.63

60.32
65.08

74.60
771.78
__ 83.95
80.95
82.54
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DISTRIRUTION FUNCTIONS FCR INITIAL ICLE TIME
: ALL NY TRUCKS:
------- COLD "START==Z=2= S SIZTISRARM TSTARTSS-R- Lo <~-NDRMAL START
SECONDS FREQ. DENS. DIST, FREQ. DENS. DIST. FREQ. DENS. DIST.
r 0 3 37.50 37,50 1 1422977 714,29 2 6.45 €.%5
: 2 3 18.75 56,25 1 14.29 28.57 1 3,21 5.68
" 4 0 0.0 £€.25 _ 0 0.0 28,51 3 9.68 __ 19.35_
6 0 G.0 56,25 1 14.29 42.86 5 16413 35.48
8 0 0.0 56,25 0 0.0 42,86 2 6.45 41.94
10 9 0.0 56,25 0 0.0 ._42.86 2 6,45 ___48.39
H 12 2 12.59 68.75 0 0.0 42.86 3 9.68 58.06
{ 14 0 . 0.0 68.15 ¢ 0.0 42.86 0 0.0 58.06
! ' 16 | 6.25 75,00 1 14,29 57.14 2 6.45 64,52
“ia 0 0.0 15,00 77T T 0T T 0.0 T st T 0 0.0 64.52
20 a 0.0 15.00 0 0.0 57.14 0 0.0 64,52
22 0 0.0 15,00 0 __ 0.0 57.14 _ 2 6,45 _7C.97
T 24 0 “0.0 77 15,00 T o 7 0.0 57.14 1 3,23 74.19
26 ] 0.0 15.00 1 14.29 T1.43 0 0.0 74,19,
24 0 0.0 15.00 B 1 14,29 85,71 _ 0 ___ 0.0 _ _ 74,19
TTTTTT 3 T T 0 7T 0.0 15.00 0 0.0 85.71 0 0.0 T4.19°
32 0 0.0 15,00 © 0.0 85,71 c 0.0 T4.19
34 0 0.0 15.00 0 0.0 85,7 . 0 0.0 74.19
16 0 0.0 75.00 0 0.0 85.71 0 0.0 74.19
38 0 040 15.00 G 0.0 85,71 A 3,23 77442
40 0 0.0 15.00 0 0.0 85.70 0 ___ 0.0 11,62
- 42 TTTTe T 0.0 77T 15.00 o T 0.0 BS. 71 0 0.0 11.42
44 0 0.0 15.00 "0 0.0 85.71 0 0.0 71.42
46 0 - 0.0 15.00 0 0.0 85.71 0 0.0 __ T1.42
Tt 48 TTTTTTTT 1 7T 6,25 81.25 0 0.0 77 85.71 0 0.0 11.42
50 0 0.0 81.25 0 0.0 85.71 1 3.23 8C.65
52 0 0.0 81.25 0 0.0 85,71 8 0.0 80.65
T 64 077TTTo.0 TTTT 8.2 TTTTTTTTTTOT T 0,0 B5,71 7T 3,23 7 T 8.1
56 0 0.0 - 81.25 0 0.0 85.71 0 0.0 83.87
58 0 0.0 __ 81.25 c_ 0.0, ___ 85.71 0 0.0 83.87
! 0 0.0 91,25 0 0.0 T B5.71 2 .45 93,32
2 0 0.0 81.25 1 14,29 100.00 1 3.23 93.55
3 n 0.0 81.25 0 0.0 1C0.00 0 0.0 93.5%
) 1 6.25 7 781.50 0 0,077 1oL 00 1 3.23 96,717
5 1 6.25 93,75 0 0.0 100,00 0 0.0 96.77
6 g 0.9 93.75 0 0.0 100,00 QG 0.0 96,77
; 7 i 6.25 1C6.00 4] 0.0 100,00 0 0.0 96,77
. 8 0 0.0 1€0.00 ] 0.0 100.00 0 0.0 96,11
9 0 0.0 106.00 . 0 0.0 _ 100.00 _ 0 0.0 _  96.11
10 0 0.0 100.00 0 0.0 100.00 0 0.0 96,77
11 0 0.0 100.00 0 0.0 100.00 0 0.0 96,77
12 0 0.0 __ 1€0.00 B 0 0.0 100.00 . 0 0.0 96.77
i3 o 0.0 100.00 o] 0.0 100.00 t 3.23  1CC.00
14 0 G.0 100.00 0 0.0 100.00 0 0.0 1092.00
15 0 0.0 100,00 0 ___ 0.0 100.00 ..o 0.0 100.00
16 0 0.0 1€0.00 0 0.0 100.00 0 0.0 100.00
17 0 0.0 100,00 | 0 0.0 100.00 0 0.0 100.00
18 D 0.0 100,00 - O 0.0 . 100.00 . .. 0 0.0 100.00
N = 16 N = 7 N = 31
MEAN = 1.13 MEAN © = 0.58 ... MEAN = 0,98
STD DEV = 2,25 STD DEV = C.95 STD DEV = 2.55

OOOOOO-OOO.G—'CQOOENOU'OOOO—-O'»—-b—O;COP"OOO(O—O'ONO‘NN'-'UIWNG:'-N

|
i

i
'

N

MEAN. =
STO DEV = 1.19

COOOCCCOQCCCrCCCOCWlHfOoOOGOrFrRO=rOCC=OOQODOQ~C

@ 6 & 8 & & 3 4 e e & @ # & @ 4 P % e s s S T & 8 8 " S 6 e 4 e 8 s

E

=

82.54
84.13
84.13
84413
84.13
84.13
85.71
85,171

100.00
160,00
10V, 00
1C0.00
100.00
. 100.00

0.43 .

SXSCHOT START==-mme-

Tt A Wt

7.94 ____ 73.02__

82.54 _

28457 45,21

R
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- DISTRIBUTICN FURCTTONS FCRTTGTAL TRIP TIVE
- . : ALL NY TRUCKS:
------- COLD START===-== SRS ITITRARM TS TART S ST SICTINORMALT START=Z--22 ST TR TS TAR T === !
MINUTES FREQ. DENS. DIST. FREQ, DENS. pIST. FREQ. DENS. pDIST. FREQ. DENS. DIST. ‘
0 9 6.0 0.0 0 ¢.0 0.0 i 3,23 3.323 2 3,17 3.17
1 0 0.0 0.0 g 0.0 0.0 1 3.23 6.45 7 11.11 14.29
2 1 6.25 €.25. 1 14.29 14,29 1 3,23 9.68 -3 4.76 19.05 .
3 0 0.0 €.25 2 28.51 42.86 / 0 0.0 5.68 i 1.59 20,63 !
3 ) 0.0 6.25 0 0.0 42.86 0 0.0 9.68 4 6.35 26,98 .
5 0 0.0 €.25 114429 57.14_ 1 3,23 12.90 3 4,76 31.75_ “
[3 1 6.25 12.50 0 0.0 57.14 I 3.23 16,13 i 1.59 33,33 4
, 7 0 0.0 12.50 0 0.0 - 57.14 0 0.0 16.13 2 3,17 36,51 ‘
8 0 © 0.0 12.50 0 0.0 57.14 3 9.68  25.81 4 6.3b - 42,86 _ .
T8 0 0.0 7T 12.50 T 0T T T 0.0 T T 57,414 9 0.0 25.81 2 3.17 46.03 :
10 0 0.0 12.50 0 0.0 57.14 1 3,23 26.03 5 7.94 53.97 .
Y 1 6.25__-le.15 0. 0.0 CST.l4 L 3.23  32.26 ____ B 12,70 ___ 66.61
14 0 0.0 18.75 0 0.0 57,16 ° g 0 0.0 32.26 2 317 69.84 §
16 0 0.0 18.75 0 0.0 57.14 0 0.0 32.26 3 4.76 74.60 -
S 9. . _ 0.0 18.75 0 0.0 57.14 ] 0.0 32.26 2. 3.17 __ 11.73 a
) 20 0 0.0 18.75 0 0.0 57.14 1 3.23 35.48 2 3.17 80.95 5
22 1 6425 25.00 2 28.57 85.71 1 3.23 38.71 ] 0.0 80.95
24 1 6.25 31.25 0 0.0 85.7L 0 0.0 __ 38.7L 1 1.59 82.54 _ M
- 26 7 0 0.0 31.25 o 7 0.0 85.71 0 0.0 38.71 1 1.59 84.13 R
28 0 0.0 31.25 0 0.0 85.71 1 3.23 41.94 1 1.59 85.71 '
: 30 0 0.0 _31.25 o 0.0 8571 0 0.0 4l.94 0 0.0 _ _ 85.71 ___ ;
- 32 ° T 0.0 7T 31,25 TR T 0.0 85071 ¢ T T be0 41,94 0. 0.0 85.71 ]
34 0 0.0 31.25 0 0.0 85.71 1 3.23 45,16 0 0.0 85.71 '
.36 0 0.0 _ 31.25° 0 0.0 __85.7TL ____ 0 0.0 45.16 _ 0 0.0 85.71 :
ig Q 0.0 31.25 o’ T 0.0 B5.71 0T 0.0 45.16 F] .17 88,49 o~
40 1 6.25 37,50 0 0.0 §5.71 0 0.0 45.16 1 1.59 90.48 ~
42 90 0.0 37.59 C 0.0 _  85.71 0 0.0 ___45.16 D 0.0 __ -90.48
Y 1 6©.25 7 43,75 T 0T T a.0 85,71 0 ‘0.0 45,16 2 EWE 93,65
a6 o 0.0 43,751 0 0.0 85.T1 0 0.0 45.16 0 0.0 93.65
48 0 0.0 43,15 1 14.25 __ 1€0.00 1 3.23 48.39 0 0.0 93,565
50 0 g.9 43,15 o” 0.0 i%0.00 0 0.0 48,39 1 1459 95,24
52 0 0.9 43.75 0 0.0 109,90 0 0.0 48,36 e 0.9 95.24
.54 1 6.25 50,00 e 0.0 _ _100.00 0 0.0 48,39 v 1.59  $%.33 :
56 0 0.9 50,00 T 70700 T T T ov.00 T T 0.0 4,39 T LT .59 99.41
58 1 6.25 56.25 0 0.0 100.00 0 0.0 48.39 0 0.0 98.41
60 1 6e25__ _ 62.50 0. 0.0__ 100.00 _ 2 6.45 ___54.84__ _0. Vel _ 98,41
90 1 6,25 66,15 0 0.0 100,79 4 12.990 61.74 1 1.59 100.00
i 39 6 6.4 Gty 5 1] 5.4 i88.069 5 ih.13 Qdgui [¢] B.o 138,20
1590 3 1B.15 87.50 0 __ 0.0 100.00 2 Y 0.4 90.3%2 .0 0.0 _ lCC.00 ___
180 0 0.0 87.50 0 0.0 100.00 0 0.0 90,32 0 0.0 1¢0.60
210 0 0.0 81.50 0 0.0 100,09 2 €.45 96.717 0 0.0 1¢3.09
240 2 12.50 1CC.00_ I 0.0 100.00 R 0.0 96.71 0 0,0 __1€0.00 ___
210 0 0.0 1€0.00 0 0.0 100,00 0 0.0 96.117 0 0.0 160.00
300 0- 0.0 1C¢.00 0 0.0 100.00 0 0.0 96.717 0 0.V 109.00
. 330 o 0.0 100,00 -0 0.0, 100.06 0 0.0 96. 11 0 0.0  100.00 e
360 0 0.0 100.00 0 0.0 100.00 0 - 0.0 96.17 0 0.0 100.00
390 0 0.0 100.00 0 0,0 100.00 1 3.23  100.00 0 0.0 100.00
S 420 0 _ 0.0 100.00 L0 0.0 100.00 o 0.0 100,00 0 _ __ 0,0 _ 100,00 _
N = 16 N = 7 N = 31 N - 63
o o MEAN = 82.96 ME AN = 14.81 MEAN = 77.62 MEAN = 14,91
STO DEV = 17.54 STD DEV = 16.75 STD DEV = 85.33 STO DEV =  164C9
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GISTRIRUTION FUNCTIONS FCR ENGINE-OFF TiMe ~—
ALL NY TRUCKS:
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D ———————— COLD S AR = =Z oo o I ITHARM CSTART=S=bnl™ 77 T LLCLINGRMAL START=Tem—= T TTTILL LI HO T STARTe e
MINUTES FREQ. DENS. " OIST, FREQ. DENS. OIST. FREQ. DENS. DisT. FREQ. DENS. DIST.
¥ I 0 0.0 C.0 4 0.0 0.0 0 C.0 0.0 0 0.0 0.0
i 2 0 0.0 0.0 1 14.29 14.29 2 6.67 6.67 4. 6435 €.35
: 3 0 0.0 0.0 0 - 0.0 __ 14.29 2 6.67 13,33 4 6435 12.70___
4 0 0.0 0.0 1 14.29 28.57 ) 0.0 13.33 4 6435 19.05
5 1 100.00 1¢C.00 0 0.0 28.517 2 6.67 20.00 7 11.11 30.16
6 0 0.0 160.00 ! 0.0 28.57 ] 0.0 20.00 7 Llell__ 41.27_
7 0 0.0 100.00 c 0.0 28.517 0 0.0 20.00 7 il.11 52,38 [
8 0. 0.0 100.00 0 0.0 28.57 0 c.0 20.00 2 3.17 55,56
9 0 0.0 100,00 ¢ 0.0 28,57 b 3,330 23,33 1 1.59__ _51.14
10 0 0.0 100.00 77 ) 0.0 28457 0 0.0 23.33 3 4.76 61.90
11 0 0.0 16C.00 0 0.0 28.57 2 6.617 30,00 2 3.17 65.08
12 0 0.0 __1cC.00 0. 0.0 . 28.57 . 0 ____ 0.0 ____ 30.00 4 6435 ___ 71.43
¥ i3 0 0.0 T 100.00 T 0 0.0 28.517 1 3.33 33,33 6 9.52 80.55
v 14 0 0.0 1€3.00 0 0.0 28,57 1 3.33 36,617 0 0.0 80.95
15 0 0.0 1¢C.00 0 0.0 28,57 1 3,33 40,00 ... 4 ____ _6.35 . Bl.30 _ ______
e 20 7T T o " 0.0 10C.00 0 0.0 28.57 4 13.33 53.33 5 7.94 95.24
25 0 0.0 1CC.00 0 0.0 28.57 2 6.67 60.00 © 2 3.17 98.41
30 0 0.0 1€0.00 0 0.0 28,57 . Q0.0 ___ 60,00____ 1 1.59___1€0.00 __
35 0 " 0.0 100.00 0 0.0 28.57 6 20.00 80.00 0 0.0 1€C.00
40 ] 0.0 1€3.00 1 14.29 42,85 0 0.0 80.00 0 V.0 1€0.00
45 0 0.0 10C.09 O 0.0 42486 0 0.0  BO.OY ___ O __ 0.0 _ 1€0.00 ___ ____
T T TTTTTOTTTTT0.0 T 10c.00 T T 0 0.0 42,36 1 3.33 83.33 0 0.0 1€C.Q0
55 0 0.9 1€0.00 0 0.0 42,86 2 6.61 90.00 0 0.0 1C0.00
60 o) 0.0 100.00 € 0.0 42486 L 3,33 93,33 9 0.0 __100.C0_
Y 0 0.0 7 T1on.00 1 14.29 57.14 0 0.0 93.313 0 0.0 100.60
70 0 0.0 1€9.00 ] - 0.0 57,14 1 3.33 96.67 Q 0.0 1€0.C0
75 ] 0.0 100.00 0 0.0 STJl4 1 . 3.33  10C.00 0 0.0 _ 1£0.CO o
~80° 0 0.0 T 1g0.007 7T o 0.0 57.14 0 0.0 100.09 s} 0.0 1C0.00
85 0 0.0 16C. 00 0 0.0 57.14 0 0.0 100.00 0 U.0 1€0.00
99 0 " 0.0 198.09 1 14.29__ 71.43 o 0.0 __100.00 0 0.0 ___ 10,00 _
55 0 0.0 105,00 0 0.0 T1.43 Q 0.0 100,60 0 V.0 1€0.00
109 0 0.0 100.00 0 0.0 71.43 Q. 0.0 100.00 0 0.0 1C0.00
195 0 0.9 100.00 Y 0.0 Tl.43 - Q. 0.0 1039.00 ___ 0 ______ 0.0 ___lcC0.cO
“1io 0 0.0 7716C.00 1 14,29 65,71 0 0.0 100.00 0 0.0 1€0.00
115 0 0.0 100.00 0 0.0 85,71 0 0.0 100.00 0 0.0 100.00
2o 0 0.0 100,00 o 0.0 B8%.71 0 0.0 __ 100.00 Q. Q.0 . 1€0.00__
135 0 0.0 106.00 0 0.0 85.71 0 0.0 10¢.00 0 G.0 1G0.00
150 Q 0.0 1¢0.00 ] 0.0 8%.11 0 0.0 100.00 0 0.0 1€0.00
165 0 9.0 16000 O 0.0 85,71 _ 0. 0.0 160,00 __ ___ 0 _____ Qs _ 1€0.00 _______
180 0 0.0 icu.00’ 0 0.0 85,71 0 0.0 100.00 0 Ueu 1C0.6G0
195 0 0.0 100.00 0 0.0 85.71 0 0.0 100.00 0 0.0 1€0.00
210 0_ 0.0 100,00 0 _ 0.0 __ 85.71 O ____ 0.0 __ 100.00_ 9. .0 _ _100.00
225 0 0.0 100.090 0 0.0 85.71 0 0.0 100,00 0 V.l 1C0.00
240 0 0.0 107.00 ] 0.0 85.71 0 0.0 109.00 0 0.0 1€0.00
210 0_ 0.0 __ 1UC.00 0 0.0 - 85.70 _ _ . ... 0 ..., 0.0 _ 100.00 ___ .0 ___ Q. 160.00 __ . __
300 0 0.0 16€.00 0 0.0 85,71 . 0 0.0 100,00 ] V.0 100.00
330 0 0.0 100.00 0 0.0 85.71 Q 0.0 160.00 0 Ue0 1€0.00
. 360 0 0.0 100.00 .. ._...0 0.0 85.71 ... .. 0 . 0.0 . 100.00__ 0 Os .. 1€0,00
ABOVE 360 0 0.0 100,00 1 14429 100,00 0 0.0 100.00 0 0.0 100.00
. . N = 1 N = [ cw N .= 300 N s 83y
ME AN = 0.0 ME AN = T4l.14 MEAN = 26,70 -MEAN » 9.51
STD DEV = 0,0 STD DEV =1825.52 STD DEV = 20.64 STD DEV = 6.14
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DISTRIBUTION FUNCTIONS FOR INITIAL [GCLE TIME |
ALL GAS: .
- . . !
------- COLD START-=-=== e TS TWARN TS TAR T o 2SI T T I IIUNG RNAL START e s T T T I T T S TAR T !
FREG. DENS. DIsST,. FREQ. DENS. DIST, FREQ. CENS. DIST. FREQ. DENS. DIST. -
0 7 25.93 2%.93 ¢ 0.6 4.0 3 4,92 7 T aLs2 3 2209 2.30
2 1 '3.70 29.63 1 6.67 6.67 5 8.20 13.11 34 22.61 26,67 :
4 1 3.70 33,33 1 66T 13,33 1 18.03___ 31.15 35 23.33 __ 48.CO0 .
6 1 3.70  31.04 1 6.67 20.00 10 16.39 47.54 25 16,67 t4.61 "
8 0 0.0 37,06 1 6.67 26.61 i l.64 49.18 8 5433 70.0¢C ,
10 0 0.0 __ 37,04 o 0.0 26,61 6 9.84 _ 59.02 _ _ 10 b.bl ___ 16.61 .
B ¥ 1 3.707 Tac.74° 0 0.0 26.67 4 6.56 65.57 2 1.33 78.CC i 4
14 1 3.70 44,44 0 0.0- 26,017 1 l.64 61.21 4 2,61 80.67 N
16 1 £ 3,70 4€.15 2 13,33 49.00 4  6.56 13,71 5 3.33 _ 84.C0 4
R LR 0T 0.0 T 4.5 0 “0.0 40.00 0 0.0 13.71 0 0.0 84.00 B
20 0 0.0 48,15 1 be67 46,067 1 1.6% 75.41 2 1.33 85.33 :
22 0 0.0 48.15 1 6.67  53.33 - .. l.64 __ 17.05 1 0.67____ 86.00 _ N
24 i 3.7¢C 51.85 0 0.0 53,33 1 1.64 78,65 1 0,67 B6.617 3
26 1 3. 17¢ 55.56 2 13.33 60.67 0 © 0.0 78,69 2 1.33 88.C0
28 0 0.0 85.55 0. 0.0 _ 66,67 0 0.0 1B.09 0 V.0 88.00 3
39 1 3.70 59,26 1 6,67 73.33 0 0.0 T8.69 0 Ve 88.00 .
32 1 3.70 £2.96 o 0.0 73.33 0 0.0 78,69 0 0.0 88,00 i
_ 34 0 0.0 62,96 G 0.0 ___13.1) C0_ 0.0 78,69 __ _  0__ 0.9 ___BB.CO. i
36 0 0.9 62.96 1 6.67 80.00 2 3.28 81.97 3 2.00 50.00 i
38 0 0.0 62,56 0 0.0 80.09 1 1.64 8l.61 1 0.67 90.67 |
40 0 0.0 62,96 0 0.0 80.00 0 L0.0__ . 83.60 1 06T 91433 |
42 1 3.10 66,61 0 0.0 80.00 0 0.0 83.61 .0 0.0 91.33 i
44 0 0.0 €6.617 0 0.0 80.00 0 0.0 83,61 i 0.67 92.00 !
46 0 0.9 66,67 4 6.7 86.67 _ 0 0.0 __ 83.61 2 1.33 __S3,33 S
%8 1 3.90 7 T 70.31 0 0.0 B0.67 0 7 0.0 83.61 0 0.0 93,33 PN
50 0 0.9 10,37 0 0.0 Bb.67 1 1.64 15,25 1 O.01 §4.C0 :
52 0 0.9 _ In.37 0 0.0 BG.67 _ 2 3,28 _ BH.52 0 G0 S4.00 !
54 0 0.0 1C.31° 0 0.0 86,67 0 0.0 B.52 0 0.0 94,00 i
56 0 0.0 70.37 0 0.0 86.67 0 c.0 88.52 [*} 0.2 $4.C0 ;
.58 Q 0.9 10.37 0 0.0 86.67 o 0.0 88.52 0 V.0 $4.00 i
i [} 0.9 10,37 ] 0.0 86,07 3 4e92 93.4% 6 4,00 58,00 l
2 1 3410 164.07 2 13.33. 1C0.00 i 1.64 95,08 0 0.0 98.00 :
3 2 T4l 81.49 0 0.0 ' 100.00 _ b leath o Se.72 2 1.33 _ _ $5.33 :
4 1 3.70°  '85.18 0 0.07 " 100,00 i 1.64 98,36 0 0.0 $9.33 i
5 1 3.7¢ 88,89 0 0.0 100,00 0 0.0 98,36 0 0.0 99.33 5
6 | 3,70 .. 92.59 0. 030 ____100.00___ 0. .. .00 . 98.36 0 0.0, 99.33
7 1 3.70 56,30 0 0.0 100,00 ) 0.0 90.36 0 0.v 99,33 !
0 1 3378 108.80 8 A0 100,00 o 040 9836 1 0.67  100.00 i
9 0 V.0 108.09 .0 0.0 . 108.00____ 0O 0.0 _ 98.36 D 0.0 i6B.60 !
10 0 0.0 tca.00 0 0.0 100,00 ] 0.0. 98,306 0 0.0 100.C0 ;
1 0 0.0 100,00 0 0.0 100.00 0 0.0 98.36 0 0.0 100.00 H
12 _ 0 0.0 100,00 _ __G.__ 0,0 __100.00 @ ___ 0.0 98.36 0 ____ 0.0 _ 1C0.00 ___ i
13 ] 0.0 i00.00 0 0.0 100.00 1 1.64 100,00 0 0.0 100.00 X
14 0 0.0 160.00 ] 0.0 100.09 0 0.0 100.00 0 0.0 1€0.00 :
RTE ¢ 0.0 160.00 e 0.0 1C0.00 0 0.0 10€.00 0 . 0.0 1€0.00 . !
16 0 0.0 100.00 ] 0.0 100.00 0 0.0 100.00 0 0.0 1€0.00 .
17 0 0.0 160.00 0 0.0 100.00 0 0.0 100.00 0 0.0 1060.00 X
o 18 . .. _.._.0 0.0 100.00 0 0.0 100,00 0 0.0, 100.00 __ 0. Q.0___ 100.00 _____
N = 21 N = 15 N = 61 N = 150
L . MEAN = 1.6% MEAN = 0,64 MEAN = 0.67 A . __MEAN = _ 0,28 _  _ _____
- STD DEV = 2,48 STD DEV =  0.84 STD CEV = 1.90 STD DEV = 0.80
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. DISTRIBUTION FUNCTIONS FCR TOTAL TRIP TIVE
0o - . : ALL GAS:
e ] —eeean COL0 START-===-~ SO LITIWARMSTARYSLL AT LoLLL NORMAL “§TART=mee-a ™ ——-- —HOT START==m==vm=
' MINUTES FREQ. DENS o D1ST. FREQ. DENS. DIST. FREQ., DENS. DIST. FREQ. DENS. pisT,

\\ £ . . - R ; o v 1 oo e b o e .. ~
YT ) 0 ) €0 0 5.9 0.9 7 3778 3.28 5 333 3.33 !
. 1 3 {1.11 Il.1t o 0.0 0.0 2 3,28 6456 15 10.u0 13,32
i . 2 0 0.0 11.11 0 0.0 . 0.0 .. 6 S.86 __1€.39 1 4,67 ____ 18,00 ____
: 3 1 3.70 14.81 2 13.33 13.33 2 3.28 15.67 8 5.33 23.33

it 4 0 0.0 14.81 0 0.0 13,33 2 3.28 22.95 it 7.33 30.67
. 5 0 0.0 14.81 1 6.67___ 20,00 _ 23,28 . 26.23 1 4.67 __ 35.33 _
v ¥ 6 1 3.70 18.52 0 0.0 - 20.00 4 6.56 32,719 9 6.G0 41,33
oo T 1 3.79 22.22 2 13.33 33,33 3 4,92 37.70 3 2,00 43.31
8 "0 0.0 22,22 0 0.0 33,333 4492 42,62 A4 201 __ 46,00
¥ T T e T 7T 0.0 22.22 7 T T 2 13,3377 T 46,67 4 6.56 49.18 4 2.61 48.61
10 1 3.70 25.93 1 6.67 53,33 3 4.92 54,10 6 4.00 52.61
X e 3 .1t 37.04 1 6.67 60,00 o2 . 3.28 _ S5T.38 __ 12 8.00 ___60.67 _
R T T 1a 0 0.0 37.04 1 6.67 66.67 2 3.28 60.66 6 4.00 6,67
I3 16 0 0.2 37.04 0 0.0 66,67 2 3,28 63.93 6 4.00 68,67
, . 18 0 0.0 37.04 O 0.0 __ _t6.07 _ 0 0.0 63.93 V. 4.6l __ T3.33
3 - 20 Ty 3.70 4C.74 0 0.0 66.67 0 0.0 63.93 4 2.061 16¢.C0
b 22 0 0.0 4C. 74 1 6.67 73,33 1 1.69 65.57 3 0.67 16.67
X 24 1 3.70 44,44 0 0.0 73,33 ol 164 6TV & _2.067___ 79.33
. T 26T LT3, T0 T 4015 T T 00 73.33 0 0.0 61.21 i O. 61 80.0C0
t 28 0 0.0 49.15 0 0.0 73.3) 2 3.28 70,49 2 1.33 81,133
- 30 0 0.0 40,19 0 0.0 13,3y 0. 0.0 TC.49 .2 1.33 _ B2.61
H T2 0 0.07 7 7Tag s T T w01 80.00 T T 1L ea 72.13 i 0ol 81.33
g 34 0 0.0 48,15 1 b.67 86.67 3 4.92 17.05 1 V.67 84,00
36 1 3.70 51.8% 0 0.0 86.61 0 0.0  71.05 1 0.67 _ B4.67
f 38 0 0.9 51.85 0 0.0 806.61 i 1.64 76,639 3 2.00 86.67
i 40 1 3,10 55,56 0 0.0 86,67 0 0.0 T8.69 2 1.33 £3.C0
j 42 1 3,70 56,26 ] 0.0 86,67 0 0.0 18.69 1 0.6l BB4OT
44 f 300G 777 62,98 T [+ 0.0 7T g6.617 T 7T .64 T 80,33 2 1.33 50.00
1 45 2 7.41 7C.37 0 0.0 86.61 0 0.0 80.33 1 0.61 90.67
E X! 0 0.0 70.37 0 0.0 86.67 1 1.64 _ B81.97 1 0.67 __ 91.33 .
50 5] 3.8 ic.ir 0 0.0 8661 0 0.0 gl.at 2 i.33 92.67
52 0 0.0 10.37 0 0.0 66,67 0 0.0 81.917 0 VIR 92.617
54 0 0.0 16,37 0 0.0 86.67 0 ' 0.0- _ 8Y.§T @ 1.33  94.C0 _
56 (4] 0.7 10,3777 ) 0.0 BG.6T B S W7 83.61 1 0.07 94,67
58 0 0.0 10.37 0 0.0 B6.6T 0" 0.0 83.61 1 .67 95.33
.80 2 Teol | 11.78 S 6,67 _ 93.33 34,32 __ 88,52 4 2461 58.C0
30 2 7.41 85.18 [5} 0.0 33,33 4 £.56 95,08 0 0.0 $8.C0
120 0 0.0 85,18 C 0.0 94.33 1 1-64 S6.72 2 © 1433 $9.33
150 3 11.11  $¢6.30 I R XYY 100.00 1} _labt 98,36 0 0.0 95.33 _
A ¥ B o0 77U 0.0 56,30 T ] 0.0 100.00 "] 0.0 98.36 1 .ol 1C0.60
210 0 0.0 96.32 -0 0.0 100.00 1 t.64 100.00 0 Ve 100.00
. 240 13,70 _tcC.00 -0 0,0 100,00 - 0 0.0 100,00 0. 0.0 ___1€0,00 _
: 210 0 0.0 1CC.00 0 0.0 100.00 0 0.0 100.00 0 0.0 100.CC
: 300 0 0.0 100.00 0 0.0 - 100.00 0 0.0 100.00 0 0.0 1£0.60
. e 330, 0 0.0 10¢.00 0 0.0 100.00 0 0.0 1C0.00 0 0.0 _ 1C0.00 _
R 360 0 0.0 160.00 0 0.0 100.00 0 0.0 100,00 0 0.0 160.00
330 0 0.0 100.09 0 0.0 160.00 0 0.0 100.00 0 0.0 1¢0.00
) 3 420 0 0.0 100,00 * 0O 0.0 __100.00_ 0 0.0 100,00 0 _ 0.0 ___100.00_
‘ N = 21 N = 15 N = 61 N = 150
MEAN = 51.80 o ME AN = 25,45  MEAN = 28430 ___MEAN__ = MT.S2 _
- - STD DEV =7 60,05 ~ T USTD DEV =7 36090 T STD DEY = 40,88 STD DEY = 24,78

Ly
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DISTRIBUTION FUNCTIONS FCR ENGINE-OFF TIMEL

. . ALL GAS: i
------- COLU "START =S Ao 27 T T2 DODARMT STARTESSLSTT 7T ILTIIRORMAL START < <mmal” TSR ITHOT TS TAR PR SR T
MINUTES . FREQ. 0ENS. ~ DIST, FREQ. OENS. otsT. FREQ. DENS. DIsST. FREQ. DENS. oISsT,
: i [ §.0 0.0" 0 0.0 0.0 07T T0.0 T 0.0 ) 0.0 0.0
- 2 1 50,00 50.00 0 0.0 0.0 8 13,33 13.33 9 6490 6.00
3 0 0.0 50.00 0 0.0 0.0 3 5,00 _ 18.33 1o 6,67 _ 12.67
4 [ 0.0 50,00 T UL T T a6 T Tae1 T 2777 3.13 2l.617 i2 8.00 20.61
5 0 0.0 50.00 0 0.0 b.67 1 1.67 23.33 14 9.33 30.00
6 0 0.0 50.00 0 0.0 6.67 1 l.61  25.00 Al 7.33 37,33
1 0 0.0 "50.00 ¢ “0.0 6.67 o 0.0 25.00 il 7.33 44,67
8 0 © 0.0 5C.00 0 0.0 6.67 0 0.0 25.00 8 5,33 5@3.0C
" 9 0 ) 5C.00 ) 0.0 6.67 0 0.0 25,00 5 3,33 5133
R ] g 0.0 77T750.007TTTTTTTT 0 T 0.0 6.67 6 77TTTTOL.00 T 25.00 TG T T 2,61 $6.06 7
1 0 0.0 50.00 ] 0.0 6.67 2 3.33 28.33 6 4,00 60,00
12 0 0.0 _  S50.00 0 _ __ 0.0 6.67 0 __ 0.0 20.33 v 4.67 ___ 64.61
13 0 0.0 50,00 0 0.0 b.67 1 S 1.1 30.00 10 6,61 71.33
14 Q 0.0 50.00 0 0.0 6.67 i 1.67 31,617 6 4,00 75.33
15 0 _ 0.0 50,00 8 __ 0.0 6.61 1 l.67 33,133 6 4.00 79.33
20 0 0.0 50,00 1 6.617 13.33 6 10.00 43.33 12 8.00 81.33
25 0 0.0 $0.00 1 6,67 20,00 s 8.33 51.67 8 5.3 92.617
30 0 0.0 50.00 b eeeT 26461 6 10.00 __ 6l.87 3 3.33 __ 96.C0
T T T 04,0 50.00 7T 0 7T 70.0 26,67 8 13.33 "75.00 2 i.33 §7.33
. 40 0 0.0 50,00 2 13.33 40.00 1 [ Lh6d 16,67 0 0.3 97.33
. 45 0 0.0 5G.00 2 13.33 53,33 223,33 B80.00 1 0.07 __ §8.00
50 § 0.0 756,00 0 0.0 T TTs3033 T B L.67 7 Bl.67 TR i.33 59.33
55 o 0.0 50,00 0 0.0 53.33 5 8.33 9C.00 a 3.0 36,33
60 0 0.0+ 50.00 0 0.0 53.33 ne 1,67 91.67 [} 0.9 99.33
65 1 50.00  1CC.00 [ 6.67 £0.00 0 0.0 91.67 0 0.0 99.33
70 0 0.0 166,00 0 0.0 630,00 2 3.33 9%9.00 1 0.67 1€0.200
15 0 0,0 _ _100.00 . 9.0 60.00 2 3,33 96.33 .0 0.0 1C0.00
80 0 0.07 100,007 T OTTTTTO0 T b0 00 DT 0.0 T eHe3y TTTTTTG T 6.0 T T 160000 T
85 0 0.0 160.09 0 0.0 60,00 0 0.0 98,33 0 0.0 100.00
20 0 0.3 10C.00 0 0.0 60.00 0 0.0 98.33 0 0.0 1€0.00
; 35 1] P 10c.00 i .67 6.6 0 0,077 y8,.31 i} 0.0 T 100.00
100 0 0.0 10C.00 i b.67 73.33 0 0.0 98.33 0 0.0 1£0.00
105 o 0.0 19¢.00 0 0.0 73,33 0 0.0 98,33 0 0.0 100.00
110 o 0.9 1€0.00 2 13,337 7TBb6r T T T LT L6 77T106,00 Kl 0.0 7 Tico.00 T
115 0 0.0 icc.o0 0 0.0 86,67 0 0.0 100,00 0 0.0 1€0.00
_ 120 9 0.9 __. 100.00 0 0.0 L ..B6bT WO _.D.O0 __100.00 ___ 0 0.0 1€0.00 __
135 ¢ 0.0 100,00 0 0.0 Bo.o7 0 0.0 100,00 0 0.0 100,00
150 0 0.0 16¢.00 0 0.9 BObT 0 0.0 100.00 ] 0.0 160.00
__les. a 0.0 160,00 2 13.33 300,00 0 . 0.0 102,00 _ .0 0.0 | 1Cp.00 _
iao 0 0.0 109.00 0 0.0 100.00 ] 0.0 £30.00 0 0.u 1CC, 00
195 0 0.0 102.00 ] 0.0 100.00 0 0.0 100.00 0 0.0 100.00
—. R 8 0.0 10000 - 0 0.0  100.00 0 0.0 _ lo0.00 0 0.0__ 1C0.00
225 0 0.0 100.00 0 0.0 100.00 e 0 7 0.0 100,00 ¢ 0 0.0 1C0.00
240 0 0.0 1€0.00 ] 0.0 100.99 0 0.0 180.00 0 0.0 1€0.00
_ 210 0 0.0 1€0.00 ____ 0 0.0 too00 .- 0 0.0 loo.oo o 0.0 _ 100.00 .
300 0 . 0.0 169.00 0 0.0 100.00 0 0.0 100.00 o 0.0 1€0.00
330 0 0.0 100.00 0 0.0 160.00 0 0.0 100.00 0 0.0 100.00
360 8 ... 0.0 100,00 0 0.0 100.00 0 .0 100,00 0 0.0__. . 160.00 __
ABDVE 360 0 0.0 100.00 ) 0.0 100.00 0 0.0 100.00 0 0.0 100.00
- N P e e s N =80 N =150 e
MEAN = 32.50 - ME AN = 70.87 MEAN 2" "28.67 MEAN = 11.87
STD DEV = 43,13 SO DEV = 52.84 STD BEV =

23.28 ) STO-DEVY = 10,42

ey
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DUSTRIBUTION FUNCTIONS FOR [NITIAL IGLE TIME -
. . ALL DIESEL:
. L2 s e . e e e e e et e e e+ e
& ------- COUD START----=% CeEIELS WARM T START-CZ22 777 Il NORMAL STARY-=<-== =—=-- ~~HOT START-=~—=om .,
i SECONDS FREQ. DENSe . DIST. FREQ. DENS. DIST. FREQ. CENS. DIST. FREQ. DENS. DISTY.
1 . R . - e e e ;
~ ! : ] [ 287571777 728.57 3 13.64 13.64 ] 0.0 0.0 1 103.u0  1C0.00
. : 2 2 9.52 38.10 1 4.55 18.18 1 2.86 2.85 0 U0 1€0.00 .
}e i 4 0 0.0 36.10 2 9.09 __21.271 5 14.29 __ 17.14 0 0.0 ___ 1C0.60 _ .
b (3 i 4.76 42,86 6 27.21 54.55 10 28.57 45.71 0 0.0 160.00
I 8 0 0.0 42,86 0 0.0° 54,55 2 5.71 51.43 0 0.0 100.€0
i 10 0 0.0 _ 42,86 1 4.55 59.09 .3 _8.51 60.00 0 . ___. 0.0 ___ 100.00 ___
) | 12 2 9.52 52.38 1 4,55 63,04 0 0.0 60.00 0 0.0 100.00 N
1 i 14 0 0.0 52.38 0 0.0 63,64 2 5.71 65.71 0 V.0 1€9.00
y 16 0 0.0 52.386 ) 0.0 63.64 3 B.51 74.29 0 0.0 __ 1C0.00 _
¢ T 18 T 0.0 52.38 i 4.55 68.18 i 2.86 1114 0 0.0 100.00
i 20 1 4,76 57.14 1 4.55 72,13 0 0.0 77.14 0 0.0 1C0.00 r
' 22 0 0.0 57.14 0 0.0 72.73 1 2.86  80.00 0. 0.9 __ 100,00 _
f T 24 T 70 0.9 57.14 0 0.0 72.73 1 2.86 82,86 0 Ue0 1C0.00
! . 26 1 4.76 61.90 ] 0.0 72.73 1 2.06 85.71 0 0.0 1¢0.00
: 28 0 0.9 61.90 1 C4.55  T1.27 0 0.0 _ _ B85.71 0 0.0 __ 100.00
i T 30 T o 0.0 61.90 ) c.0 17.27 0 0.0 85.71 0 0.0 1€0.00
X 22 Q 0.0 61.90 1 4.55 81.82 0 0.0 85.71 0 0.0 1€0.00
‘ 34 0 0.0 61.90 0 0.0 o BL.82 0 0.0 __ 65.71 0 J.0____1C9.c0 _
: ) 3 0T 0 77 0.0 61.90 7T 0 T 0.0 81.482 .0 .0 85.11 0 0.0 1€0.C0
. 38 0 0.0 61,990 ! 4.55 86.36 0 0.0 85.71 0 Vel 1€0.00
. ' 40 1 4.76 66.67 0 0.0 86436 1 2,86 __ 83,51 0 0.0 __ 1C0.00 ___
1 ‘42 07040 T e 67 T T TG T 0.0 86436 s} 0.0 48,57 0 Ve 1¢2.00
: 44 0. 0.0 £6.67 0 0.0 86.36 0 0.0 88.517 0 0.0 1€0.00
Li 46 0 0.0 €6.07 ‘0 0.0 86.36 0. 0.0 ___ 88.57 0 0.0 __ 1C0.00 _
; C 48 ] 0.0 ké.61 0 0.0 th, 36 - 0 0.0 849,57 0 0.9 1€0.00 R j;
) 50 0 9.0 €h.67 0 0.0 864306 1 2.66 91.43 0 V.0 1¢0.00 “
! { 52 0 0.0 th.67 ] 0.0 8B6.36 0 0.0  91.43 ‘0 Uev _ ICC.00
54 0 0.0 t6.67 o) 0.0 86.306 I 2.86 54,29 0 0,9 1€9.00
' 56 0 0.0 t6.67 0 0.0 86,30 ] 0.0 §4.29 0 0.0 1€0.00 L
‘i 58 0 0.0 EE.OT ] 0.0 86,36 0 0.0 __  94.29 Q 0.0 ___ 1C0.C0
i 1 i 4,75 T1.43 i i3.64 100,00 2 5.7 100.00 0 0.0 169.00
! 2 1 4.75 T1¢.19 0 0.0 100.00 o 0.0 100.00 0 0.0 1€g.00 [
! 3 1 4,76 8G.95 Q- 0.0 __ 160.00 _ 0 0.0 ___103.90 Q 0.0 _ . 1C0.00 __
5 i 4.76 BY.T1 0 0.0 100.00 0 0.0 100.99 0 0.0 100.00
I 5 0 0.0 BS.T! 0 0.0 100.00 0 0.0 100.00 0 0.0 1€0.00
' ' .6 1 .76 90.48 0 0.0 __1C0.00 ______Q ___..0.0 ___ 1032.00 ! 0,u ___ 100.00
A . 7 i 4,76 95.24 ] 0.0 100,90 0 0.0 106,00 0 0.0 1€0.00
; 8 0 0.0 55,24 0 0.0 100,00 e Q.0 104,00 0 Ved 160.00
: o .9 08 8.0 _95.26 _ S0 . 0.0 1C0,.00 | ' 6.0 _ 1006.00 0 ___ 0.0 160.00 -
g 10 o 0.0 §5.24 0 0.0 100.00 0 0.0 100.00 0 0.0 100,00
i I 0 0.0 93.724 0 0.0 100.00 0 0.0 100.00 0 Oev 160.00
4 R 12 o 0.0 95.24 0 0.0 100.00 0 0.0 100,00 0 _____ 0.0 _. 100.00
{ 13 0 0.0 95,24 0 0.0 100.00 0 0.0 100.00 0 0.0 1c0.00
; 14 0 0.0 95.24 0 0.0 100.00 0 0.0 100.00 0 0.0 1€0.00
\ . 19 __ 1 “4.16 100,00 0O 0,0 _ 1D0.CO 0 . 0.0 _ . 100.00. __ . ___.._0 ___ .Usy0 _.  100.00 _
! 16 0 0.0 100.00 0 0.0 100,00 0 0.0 100.00 0 0.0 . 100.00
{ 17 0 0.0 . 100.00 0 0.0 100.00 0 0.0 100,00 0 . 0.0 160.00
i ...8 0 0.0 160,00 Q. 0.0 100,00 .00 . 0.0 100.00_ Q. . 0,9___1CQe00___ _
t
! N = 21 N = 22 : N = 35 N s i
! MEAN = 2.05  ______MEAN = 0437 . HMEAN = 0.28 . MEAN _ .= 0.0 ...____.__
i STO DEV = 3,74 STD DEV = Q.53 STO DEV = (.32 . STO DEV = 0.0
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B ‘ DISTRIBUTIGN FUNCTIONS FCR TOTAL TRIP TIME -
® ALL DIESEL: ,
N T S=SS-ESCOLD STARTA-mmes T mdmean HWARM START-=-~~-- T TALSIANDRMAL START AL am LTI U IIINO T START S ST T !
.o MINUTES FREQ. CENS.  DIST. FREQ. DENS. DIST. FREQ. DENS. DIST. FREQ. DENS. DIST. '
H :
) 1 4.6 T 0,76 T T 0T T L0 7T Towe T3 887 7T .57 0 0.0 0.0
i 1 0 Q.0 45.76 0 0.0 0.0 2 5.71 14.29 0 0.0 0.0 i,
9 .2 1 4,76 9.52 1 4.55 4,55 0 0.0 14.29 0 0.0 0.0 -
£ 3 0 0.0 3.52 0 0.0 4.55 1 2.86 17.14 0 0.V 0.0 .
| 5 0 0.0 9.52 0 0.0 4.55 2 5.71  22.86 0 0.0 0.0 :
1 s 0 0.0 __ S.52 0 0.0 _ 4,55 0 0.0 22.86 0 0.0 0.0 .
} 6 0 0.0 9.52 2 9.09 13.64 0 0.0 22.86 0 0.u T 0.0 j
' 7 1 4.76 14.29 0 0.0 13.64 0 0.0 22,86 0 0.0 0,0 4
1 8 0 0.0 14,29 0 0.0 13.64 2 5.71 28.57 0 Ve 0.0 :
3 T eTTT T T g0 7 ta.29° 7T e T 0,0 13.64 7 0 77 0.0 2w.s1 T 07T b0 0.0
i 10 0 0.0 14.29 0 0.0 13.64 0 0.0 28.57 0 0.0 0.0 e
: _12 9 0.0 . Y4.29 0 . 0.0 __13.64___ 1. 2.86_  3}.43 0 0.9 0.0 -
s 14 g 0.0 14,29 0 0.0 13.04 0 0.0 31.43 0 0.0 0.0 .
16 0 0.0 14,29 0 0.0 13.66 0 0.0 31,43 0 0.0 0.0 '
: 18 0 - 0.0 14.29 b 4,s5% 18.18 V... 2.86 _ 34.29 .0 0.0 ____ 0.0 _ :
i 20 0 0.0 14.29 0 0.9 18.18 1. 2.86 37.14 0 V.0 . 0.0 }
. 22 1 4.76 19,05 1 4.55 22.73 0 0,0 37.14 0 0.0 0.0
24 ) 0.0 19.05 -\ 4,55 27.21 _ 1 2.86___ 40,00 0" 0.0 0.0
i 26 6 0.0 15.05 o 0.0 21.217 0 0.0 40,00 0 0.0 0.0 ,.
: 28 0 0.0 19.05 0 0.0 27.21 .0 0.0 40,00 0 0.0 0.0 .
- 30 " 0.0 ___ 19.05 2 9.09 36436 0 0 0.0 __40.00 0 0,0 ____ 0.0 ___ :
H B ¥ 1 A.T67 T 23081 1 4,55 40,91 i 2.86° 77 42,806 0 0.0 C.0 :
f 34 0 0.0 21.81 1 4.55 45.45 0 0.0 42.86 0 0.9 0.0 !
ks 36 0 0.0 23.81 0 0.0 45.45 0 0.0 42.86 [} 0.0 0.0
i 34 1 4.76 28.57 o 0.0 45.45 0 0.0 42.86 0 0,0 0.0
i 49 o 0.0 28.51 - 1 4.55 50,00 1 2.86 45.71 o 0.0 0.0 3
5 42 0 0.0 28,97 0@ 0.0 50,00 " 0 0.0 4%l 0 0,0 __ 0.0
46 i 4.16 31.33 0 0.0 50.00 o 0,0 45.71 0 0.0 0.0
" 46 1 4.76 - 38.10 o 0.0 50.00 0 0.0 45.71 0 0.0 0.0
E 48 0 0.0 38.19 2 9.09 59,09 1 2.86 _ 4B.ST 0 0.0 0.0
ED) 3 ia.23 52.34 0 0.0 59.09 i 2,86 51.43 0 J.0 0.0
T 52 0 0.0 52.38 2 9.09 68.18 1 2.86 54.29 0 0.0 0.0 -
N 54 1 4.76 57,14, R 2.0 68,18 0 0.0 54,29 0 w0 0.0 :
56 i 4016 T 61.90 T T T T a8 T T 12,73 T 07T 0,0 T BT T 0.u 0.0
L 58 1 4.76 £e.61 0 0.0 12.73 0 0.0 54.29 0 0.0 0.0 .
! . 80 0 060 6681 D 13000  B6L36 3. 8.8 L 62,80 0 0.9.__ . 0.0 )
; 50 1 4.16 T1.43 1 4455 43,1 ] 5,71 60,57 1 100.00  1co,c0
a4 120 0 0.0 11,43 0 0.0 90.91 4 T 1146 80.00 o 040 163,00 »
5. 150 2 _ 952 __ BC.95 2 . 9.09_ 100,20 .3 8.57 Bd.ST Q.. 0.0 __ 100.0C0 ‘
H 180 i 4.76 85.71 0 0.0 1€2,00 0 0.0 81,57 0 V.0 1C0. 00
¢ 210 1 4.76 90.48 0 0.0 100.00 2 5.71 94.29 0 0.0 1¢0.00 -
* - 240 L ats 95.24 0 0.0 100.00 ..V 286 9.4 0 0.0 ___ 1€0.00 __
: 270 0 0.0 95.24 o 0.0 100,00 0 0.0 97.14 0 0.0 1C0.00
;- 300 0 0.0 95.24 0 0.0 100,00 0 0.0 $7.14 o 0.0 100,00
1 _ 130 1 J4eT6 100,00 0 0,0 100,00 . Q _ 0.0 9T.& 0 0.0 . 1C0.00
: 360 .0 0.0 1€0.00 0 0.0 100.00 0 0.0 97.14 0 0.0 100,00
. 350 0 0.0 160,00 0 0,0 100.00 1 2.86 . 100.00 ) 0.0 100.00
420__ 9 LO.0 QOO 6 0.0 _ 100,00 T G _ 0.0 _ _100.00_ __ ___ O ___ 0,0 ___ 100.00____
N = 21 N = 22 N = 35 N 2 1
MEAN = 89.48  MEAN = 48.82 MEAN = 6.2 MEAN = 0.0
ST OEV 2" dd.05 STO DEV = 7"39.13 T stp oEV = 871.22 7 T TT T st DEV e T 0.0 T
1}
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DISTRIBUTION FUNCTICGAS FOR ENGINE-OFF TIME
.. . . , ALL CIESEL:
------- TOUD START-=—=oo T TTTIIISTRARM START-SLE-Z7 7T ULIZANGRMAL STARTS—a =TT I IIHO T STAR Te e e
MINUTES FREQ. DENS. . DIST. FREQ. DENS. DIST. FREQ. DENS. DIST. FREQ. DENS. DIST.
T T 0 0.0 g.0"T T T TR L0 0.0 7 ] 0.0 0.9 [ 0.0 0.0
: 2 0 0.0 C.0 1 4.55 4,55 3 8.57 8.57 0 0.0 0.0
3 0 0.0 0.0 0 0.0 4,55 ._. 0 - 0.0 8.57 0 0.0 0.0
T 0 0.0 0.0 T g T 0.0 4.55 ’ 1 2.86 11.43 0 0.0 0.0
5 1 25.00 25.00 1 4,55 9.09 3 8.57  20.00 0 0.0 0.0
6 0 0.0 25.00 .2 __8.09 _ 18.18 S22 5.71 25.71 0. 0.0, 0.0
Tt (o 0.0 25.00 0 0.0 ig.18 1 2.86 28.57 [+] 0.0 0.0
8 0 0.0 25.00 0 0.0 18.18 0 0.0 28.57 0 0.0 0.0
N 9 0 0.0 25.00 0 0.0 _ 18.18 3 8.57 3r.14 0 0.0 0.0 -
- 10 ~T 0 0.0 25.00 T ] . 0.0 7 18.186 3 8.57 45.71 0 0.0 0.0
11 ) 0.0 25.00 0 0.0 18.18 3 8.57 54,29 0 0.0 0.0
12 "0 0.0 25.00 ] . 0.0 18418 b 2.86 57.14 0 U.0 0.0
T TTTTT e T 0.0 25.00 T T T 4,857 22,13 0 0.0 57.14 ) 0.0 0.0
14 0 0.0 25.00 1 4.55 27,21 3 _ 8.51 65,71 0 0.0 0.0
. B 15 0 0.0 _ 25.00 . ] 0.0 2T.2T 0. 0.0 6S5.7Ty o 0.0 ___ . 0.0 _ o
et 20 TTTTT UL T 725400 77T 50400 R+ R« D 21.21 777 1 2.86 64.57 i 100.00 1¢0.00
25 0 0.0 50.00 1 4.55 31.82 2 5.71 74.29 0 0.0 160.00 .
30 0 0.0 50.00 1 4,55  36.36 . 2 5.1%___ 80.20 0 0.0 ____ 100.00
T T oaAs T T T 0.0 50.007 T T T T T 0.0 T 36436 2 5.71 85,71 [ 0.0 1¢0.00
42 1 25.00 75.00 3 13.64 50,00 1 2.86 28,57 o' V.0 1¢0.6G0
45 0 0.0 15.00 1 4.55 54455 1 2.86  91.43 0 0.0 __ 100.00 -
780 0TTTTTT 0.0 77T 15,00 TTTTTTTQOUTTT 0.0 7 T 54055 T T T T 20867 7 94,29 0 0.0 1€0.00
55 0 0.0 15.00 ] 0.0 54,55 1 2.86 97,14 0 0.0 160.00
60 ¢ 0.0 75.00 0 0.0 54.55 0 0.0 97.14 9 0.0 ___ 1€0.00 _
55 0 0.0 75.00 { 5.557 77 89,¢9 I 2.861C0.00° 0 0.0 1¢0.00 ek
70 0 0.0 75.00 T 0.0 5%3.37 0 0.0 160.00 0 g.y 1€3.€¢2 =
15 : 0 0.0 15.00 0 0.0 59409 . 0 c.0 106,00 0 v.0 _ ico.c0
TTTUTTEO T T T T T T .00 T2 T 9,097 68,18 T T 0.0 100,00 T 0 T oL0 1€0.00
85 ] 0.0 15.00 9 0.0 68.18 0 0.0 100.00 0 0.9 100,239
99 0 0.0 15.00 1 4.55 72.73 0 0.0 109.00 0 0.0 1C0.00G _
BT 7] 0.0 15.007 T .55 T T 1.2 T T T T 0.0 7T 100 .00 0 u.0 1€0.00
100 o 0.0 15.20 0 0.0 71.27 0 0.0 10¢.00 0 0.0 1¢0.00
105 0 0.0 75.00 0 0.0 77.217 : o 0.0  100.00 _ 0 0.0 1c0.00
119 0" 7T 0.0 15,00 T T O T 0,0 T T 17,21 0 T 0.0 100.00 0 0.0 1C0.00
115 0 0.0 15.00 0 0.0 11.27 0 0.0 100.00 0 0.0 100.00
129 0 0.0 ___ 15.00 b 4.55 81.82 _ . 0 0.0 __1l0G.00 ____ 0 0.0 __lco.00 __
135 o’ 0.0 " 15.00 : i 4,59 85,30 0 0.0 15,00 0 0.0 1C0.00
150 0 0.0 15.00 1 4,565 50.91 0 0.0 100.02 0 0.0 100.09
165 0 0,0 15.00 0 0.0 90.91 0 0.0 100.09 0o 0ev 1£0.¢CC B
- 180 7777 0 0.0" 15.00 0 0.0 90.91 0 0.0 100.00 0 U.0 1¢6.00
195 0 0.0 15.00 1 4.55 95.45 0 0.0 100.00 0 U.0 100.00
X 210 0 0.0 15.00 0 0.0 95.45 0 0.0 10G.00 0 __0.u 1¢0.00 ____
o 225 ) "0 0.9 75.00 0 0.0 95.45 0 0.0 100.00 0 0.0 163.C0
240 0 0.0 15.00 ] 0.0 95.45 0 0.0 100.00 0 0.0 159.00
270 0 0.0 15.00 -0 0.0, 95.45 i 0_ . 0.0 toc.00 @ Qo fco.00 .
) 300 ’ 0 0.0 15.00 0 0.0 95,45 0 0.0 100,00 0 0.0 1€0.00
330 0 0.0 75.00 0 0.0 95.45 (o} 0.0 100.00 0 0.0 1C0.00
360 ] 0 0.0 v 75.00 0 0.0 95.45 0 _ 0.0 100,00 0___ 0.0 ___1C0.00___
T ABOVE 36077 1 25.00 100.00 i 4455 100.00 0 0.0 t0o.00 0 0.0 160.00
i N = 4 N =22 N = 3 N o | S
_ MEAN =126, 15 TTMEANT =T 2B80.05 T T HEAN = "18.43 MEAN - = 0.0
STD DEV = 213.27 STD DEV =1028.82 STD DEV = 16449 " STD DEV = 0.0
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DISTRIBUTION FUNCTIONS FOR INITIAL ICLE TIME : :
E‘d ’ . AL TRUCKS: -~
. S meessEs COLD START===2== T 7T ZoRaTTo|ARM START= 2 =220 7T LA LTI NORMAL START==2-2 SIIITITHDT sTARTERILLIITT
B SECONDS FREQ. DENS. ~ DIST. FREQ. DENS. oIST. FREQ. DENS. oIST. FREQ.  DENS. DIST,
te -
N 0 13 27.08 27.08 3 [0 1 A PR Y U R TS I R PR 4 2,65 2.65
2h 2 3 . 6425 33.33 2 5.41 13,51 6 6.25 9.38 34 22.52 25.11
4 1 2.08 35,42 03 81 ___2L.62 _ 16 16,61 26,04 35 __ 23.18 ___48.34 _
. TTTe T T2 4,11 39,58 71 18.92 40.54 20 20.83 46.87 25 l6.56 64.90
i 8 0 0.0 39.58 1 2.70 43.24 3 3.13 50,00 8 5.30 70.20
~ - 10 .0 __ 0.0 35.58 1 2.70 45.95 o9 9.38 59.37 10 6462 ___ 16.82
o T T3 T T k.25 0 45.83 ) 1 2.70 48,65 4 4.17 63.54 2 1.32 78.15
b 16 1 2.08 41.92 0 0.0 48.65 3 3.13 66,67 4 2.65 80.79
T 16 1 2.08 5C.00 2 5.41 54.05 7 1.29 73.96 % 3.3 B4.ll
TS s T 0" T 0.0 ° 50.00 RS 2.70° 56,76 1 .06 7 75.00 o” 0.0 84,11
T 20 1 2.08 52.08 2 5.41 62.16 1 1.04 16.04 2 1.32 £5.43
22 __ 0 0. 52.08 ot 2,76 64,86 2 ... 2.08 __ 78.12 b _V.6b __ E6.08 __
24 1 2.08 54.17 0 0.0 64.86 2 2.08 80.21 1 0.60 86.15
" 26 2 4417 5€.33 2 5.41 70.27 1 1.04  .81.25 2 1.32 89.C8
’ e 28 0 0.0 5833 -1 2.70__Te.9r 0. 0.0 81,25 0 9.9 €3.08
30 1 2.08 60,42 1 2.7¢C 75.68 0 0.0 81.25 0 v.0 €8.08
32 1 2.08 62.50 1 . 2,70 78.38 0 0.0 81.25 0 0.0 88.08
34 0 0.0 62.50 0 '0.0 . 18.38 0 __-0.0 __ 81,25 0 0.0 ____ e8.co__
36 ¢ 0.0 62.50 1 2.1C a1.08 2 2.08 83.13 3 1.99 90.01
38 0 0.0 62.50 1 2.10 83.18 1 1,04 84.37 1 0.66 50.73
- 40 1 2.08 64.58 0 0.0 __ 83.78 i 1.04 __ BS5.42 1 0.66 __ 91.39 _
i 42 i 2.08 €6.51 0 0.0 83.78 0 0.0 85.42 0 0.0 §1.39
§ 44 0 0.0 66.67 0 0.0 83.78 0 0.0 85.42 i 0.66 92.05,
46 0 0.0 _  €€.67 1 2.,70__ B6.49 0 0.0 __ B5.42 2 1.32__ 93.38
] 48 1 2.08 66.75 0 0.0 86,49 0 0.0 85.42 0 0.3 93.33
50 a 0.0 68,15 0 © 0.0 86,49 2 2.08 87.50 i V.uo $4.04
| 52 g ___.. 0.0 6815 0 0.0 B6.49 2 . 2.08 _ #5.58 0 0.0 ___ 94.GA4
54 ) 0.0 68,75 0 0.0 86.49 i 1.04 90.62 0 0.0 94.04
56 0 0.0 €875 0 0.0 86,49 0 0.0 90.62 0 V.0 94.04%
i 58 0 0.0 68,75 Q. 0.0___ B6.49 __ 0. 0.0 ___ 90.62 o 0.0 94,04
1 1 2.08 1C.83 3 B.00 7 94,54 5 5,21 95,63 & 391 98.01
2 2 4,11 15.00 2 5.41 100,00 1 1.04 96.87 0 0.0 96.01 .
3 E 6.25 __8l.25 .0 __ 0.0 10000 . b 1.0% STew2 2 L. 99.34
4 2 4.7 85,42 0 0.0 162,00 1 .04 98.96 & 0.0 §9.34
5 1 2.08 87,50 0 0.0 100.20 0 0.0 78.96 0 0.0 §9.34
—— 5 2 4,17 . 91.67 . __ .0 ._ . 0.0 100,00 .0 __ 0.0 . 98.96____ 0O 0.0 ___ $9.34
1 2 4.7 55,83 0 0.0 100.00 0 0.0 98.96 0 0.0 99,34
8 1 2.08 $7.92 0 0.0 100.00 0 0.0 93.96 1 0.66  100.00
9 _ 0.___.0,0 _ 91.92 _ 0 0.0 100.00 A 0.0 . 98.96 e .0 0.0 lCO.00
10 0 0.0 $1.92 0 0.0 100.00 0 0.0 94.96 o 0.0 1€0.60
: 0 0.0 97.92 0 0.0 100.00 0 0.0 98.96 0 0.0 1C0.00
—_— e 0 0.0 97.92 0 0.0  100.00 0 0.0  98.96 0, . 0.0 1€0.00 _ .
13 2 0.0 $7.92 0 0.0 100.00 1 1.04° 109.00 0 0.0 1€0.09
14 0 0.0 91,92 0 0.0 100.00 0 0.0 100.00 a 0.0 1€0.00
) 15 1 2.08  1€C.00 0 0.0, 100.00 0 0.0 10v.00 . .. @ V.0 100.00 _ __ _
16 N 0.0 1CC.00 0 0.0 100.00 0 0.0 100.00 0 0.0 100,00
1 0 0.0 100.90 0 0.0 100.00 0 6.0 100.00 0 0,0 100.00
USRI - 9 . _.0.0_ .. 100,00 . ______Q_.. ..0.0 . 100.c0 _ . 0 0.0 109,00 . ..@ ... 0.0 _)CO.0Q_
N = 48 . N = 37 N = 96 N = 151
— e — HEAN = 1082 LCMEAN = 0068 o CMEAN = 0053 MEAN = Q.28
STD DEV = .3.07 STO DEV =  0.68 STD DEV =  1.53 STO -UEY = 0.80
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. DISTRIBUTION FUNCTIONS FCR TOTAL TRIP TIME
. > . ALL TRYCKS:
e p g COLD §TART=---22% SSWARMUSTARTSCISIITTTTTTTLILLL NGRMAL START--—=-= ~rece==HIT START~=-===s
k. MINUTES FREQ. DENS . DIST. FREQ. DENS. DIsT. FREQ. DENS. 01sT. FREQ. DENS. oIsT,.
: ] 1 TZ2.08 .08 o 7. T 0.0 5 5.21 5.21 5 3,31 3.31 a
: : 1 3 6.2% 8.33 0 0.0 0.0 4 4,17 9.37 15 9.93 13,25
oo 2 1 2.08 16,42 T 1 2,70 2480 6 ___ 625 15.62 T 4.64.___11.88 _
T 3 i 2.08 12.50 2 T 5041 8.11 3 T 3.1) 18.15 8 5.30 23,18
. 4 0 0.0 12.50 0 0.0 8.11 4 4.17 22.92 11 1.28 30.46
s 5 0 0.0 12.50 %\ .. 2,70 10.81 _ .2 . ..2.08 _ . 25.00 T 4.04 . 35.10 _
: I3 1 2.08 14.58 2 5.41 16,22 4 4,17 29.17 9 5.96 41.06
7 2 4.17 18.75 2 5.41 21.62 3 3.13 32.29 3 Le9y 43.C5
8 ) 0.0 18.75 e 006020462 5 Se2 37050 4 2.65___ 45.70 ___
: 9 0. 0.0 18.75 2 S.4i 27.03 4 4.17 41,67 % 2465 48,34
L 10 - g 2.08 20.83 i 2.70 29.73 3 3.13 44,79 6 3.97 52,32
e 12 3 6,25 27.08 1 2.70 32,43 33413 41.92 12 7.95 ___ €0.26
14 0 0.0 27.08 1 2.70 35.14 2 2.08 50.00 6 3097 64.24
16 ) 0.0 27.08 0 0.0 35,14 2 2.08 52,08 6 3.97 68,21
i8a o _ 0.0 21.08 U 2WTO . 3T.84 1 Ll.04 _ 53,12 1 4.64 __ 12.85 .
20 1 2.03 25.17 Q 0.0 17,84 1 1.04 54,17 4 2.65 75,50
2 1 2.08 31.25% 2 S.kl | 43,24 1 1.04 55.21 1 0.66 76.16
24 1 2.08 13,33 1 2.7C___ 45,85 2 2.08 __ 51,29 % 2.65 ___ 18.81
26 H 2.08 35.42 o 0.0 45,95 0 0.0 57,29 1 0.66 1947 :
28 0 0.0 35.42 ] 0.0 45,95 2 2.08 59,37 2 1.32 £0.79
- 30 o 0.0 35.42 2 5.4l 51.35 _0__ 0.0 _ 59.37 2 1.32 82412
1 32 i 2.0877 37.50 o 27 .41 56.76 2 2.08 6l.46 1 J.60 82.178
g 34 ] 0.0 37.50 2 5,61 62.16 3 3.13 64.58 1 0. 66 83.44
. 36 1 2,08 39.58 ¢ 0.0 62.16 ] 0.0 64.58 1 Oev6___ B4.11
j ; 38 I 2087 a4, 01 ] 0.0 62.16 i 1.0% 65.62 3 .99 €6.09
: 40 1 2.08 43,0715 1 2.7¢ 64436 i 1.04 66.67 2 1.32 81,42
} i 42 1 2.08 45.83 0 D0 G486 -0 0.0 &5.6T . 1 Q.00 88.08 _
X Z A 11T 50000 TTTTTTTTE TTTTO.0 T T el T B ¢ 1.04 7 61,7 77 2 1.32 89,40
" 46 3 6.25 56.25 0 0.0 64.86 0 0.0 67.71 1 0.66 90.07
! 48 0 0.0 £6.25 2 5.41 re.2r 2z 2,08 6S.79 1 Q.66 90.73__
50 3 6775 62,50 ] 0.0 79,27 I 1.04 ic.83 2 i.42 92.G5 :
. 52 0. 0.0 £2.50 2 5.41 15.068 1 1.04 71.87 0 U0 92.05
. 54 t 2.38 64.58 ] 0.0 5.8 0 0.0 71,87 2 .32 93,38
- 56~ LT 2,08 T g6.s T LT 2,107 T 18038 T 1.04 712.92 i 0466 94.0%
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