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FOREWORD 

This report is only one in a series of yearly reports on the 
results from the Federal Methanol Fleet project. Each report details 
annual results from one of the three fleets participating in the project 
and, thus, represents only part of the entire story. Readers are direc- 
ted to the other reports in the series in order to benefit from the 
entire context oE the project rather than risking the possibility of 
misreading limited results from only one report. 

Tt i s  well advised to review some of the philosophies and practices 
implemented in this project in order to further reduce the possibilities 
of data being taken out of context. 

This project resulted from a congressional appropriation i n  Fiscal 
Year 1985 and the associated mandate to begin to place methanol- 
fueled vehicles in government fleets and assess their performance. 
Funds for these purposes have totalled $1.8 mi.llion through Fiscal 
Year 1989. 

* It was decided to use the best available "proven" technology for con- 
verting vehicles to methanol since it seemed to be impracticable to 
obtain methanol vehicles from original equipment manufacturers. It 
was also intended t o  acquire methanol converted vehicles from a s  many 

("Proven" here 
means that the aftermarket company possessed a demonstrated record of 
successful conversions of gasoline vehicles to methanol.) 

proven" aftermarket companies as funds would  permit. I t  

It was decided to operate the meLhanol vehicles in all .  cases along- 
side comparable gasoline vehicles for statistical comparisons. This 
entailed the acquisition of the gasoline vehicles also. 

While it was desirable to achieve the lowest emissions possible with 
the converted methanol vehicles, it was recognized that this would be 
an expensive proposition because rigorous engineering and development 
would be necessary in order to accomplish this goal. Because of 
this, the acquired methanol vehicles are not optimized for lowest 
emissions. Instead, the philosophy was to acquire the vehicles, 
measure their emissions, and track their performance over Lime. The 
important comparison i s  how t h e  emissions change over time, not how 
they compare to the lowest attainable. Emissions measured after con- 
version t o  methanol serve as t h e  baseline f o r  comparison. 

All of  the vehicles in the project were to be u s e d  in routine fleet 
service within the organizations to which they were t o  be assigned. 
This limited the extent to which very specialized tests or driving 
cycles could be utilized. On the other hand, the vehicles would 
experience a "real-world" environment and it i s within that context 
that they have been evaluated. 
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ABSTRACT 

Lawrence Berkeley Laboratory has completed a fourth year of opera- 
tion of five methanol vehicles for the Federal Methanol Fleet Project. 
Five comparable gasoline vehicles were involved in the project for the 
first three years, but were retired at the end of the third year. 
Approximately 25,000 miles were accumulated on the five methanol 
vehicles during the fourth year bringing the ten car total for all four 
years to nearly 310,000 miles. Fuel economy of the methanol vehicles 
was about the same as in previous years, while drivers' ratings of ease 
of starting and driveability declined. The cars required more frequent 
maintenance than in previous years, and the accumulation rates of wear 
metals in the engine oil continued to decline. 





RESULTS FROM THE FOURTH YEAR OF OPERATION 
OF THE FEDERAL METHANOL FLEET AT 

LAWRENCE BERKELEY LABORATORY 

B. H.  West 
R .  N. McGj.l.1 
S .  L. Billis 

Lawrence Berkeley Laboratory (LBL) has operated ten cars for the 
Department of  Energy’s Federal Methanol Fleet Project; f i v e  of the cars 
are methanol-powered and have just completed kheir fourth year of opera- 
tion, and five of the cars were comparable gasoline vehicles but  were 
retired from service at the end of  their third year and are no longer 
available as direct comparisons. The Oak Ridge National 
Laboratory (ORNL) has project management responsibility f o r  the entire 
Methanol Fleet Project including activities at L B L  and, as such, col- 
lects and disseminates data and information related to the speraLion of 
the project. Previous OKNL reports detail the results of the first 
three years oE operation at LBL; this report deals with the fourth 
year’s operation. Because the background of  the project and the opera- 
tions a5 the other two Federal Methanol Fleet test sites have been 
described in previous reports, ’-” they will n o t  be discussed at any 
great length here. The reader is encouraged t o  refer to the previous 
reports f o r  those details. This report: will deal primarily with the 
results and data from the fourth year of operation and the comparison of 
those data wilh the similar results from previous years. 

1-3” 

The five methanol cars were relatively new cars when they were con- 
verted to methanol operation by the Bank of America, whereas the gaso- 
line cars had been in service elsewhere before they were pressed into 
duty as control vehicles f o r  this project. A s  a result, the gasol ine 
cars have been at later points in their serviceable lives than the 
methanol cars during their entire three years  of the project. There- 
fore, the reader should be careful when comparing data between methanol 
and gasoline vehicles, especially those related to mainlenance. At the 
time of their retirement the gasoline cars had an average of 
58,300 miles on their odometers, while the comparable average for the 
methanol. cars at thah: time was about 24,300 miles. 

The methanol fuel mixture used at TABL contains a portion of regular 
unleaded gasoline to ai.d in cold-starting, but the mixture is not the 

.‘. 
^Superscripted numbers refer t o  references at the end of the 

report. 
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more common "M85" (85% methanol, 15% gasoline, used in the rest of the 
Federal Methanol Fleet). Instead, the fuel supplier provides a mixture 
that is nominally 88% methanol and 12% gasoline; this ratio is varied 
throughout the year as needed to improve cold starting. An above-ground 
tank and associated dispensing pump are used on-site at I.RL for dispens- 
ing fuel into the five methanol-powered Citations. 

The fleet vehicles are operated by LBL at their central motor pool 
and serve some of the general transportation needs of LBL personnel. 
They generally are used for transportation in and around the LBL site, 
for trips to Lawrence Livermore National Laboratory, and far trips t o  
the Stanford Linear Accelerator Center. 

A small amount of data incl-uding the drivers' ratings of the cars' 
ease of  starting and driveability is recorded f o r  each trip. Fueling 
and maintenance data are kept by the motor pool personnel. The lubri- 
cating o i l  is sampled in each car every 1000 miles and sent to a labora- 
tory where it is analyzed for wear metal content, fuel dilution, base 
number, etc. All data from t h e  methanol fleet project at LBL are for- 
warded to the ORNI. project management office where the Federal Methanol 
Fleet data base is maintained. 



2, SUHHARY 

The Federal Methanol Fleet operating at Lawrence Berkeley Labora- 
tory completed a satisfactory fourth year of operation with the accumu- 
lation of just over 25,000 miles (40,Q00 kilometers) on the five metha- 
nol vehicles, bringing the four year total f o r  bath vehicle types to 
nearly 310,000 miles (508,000 kilometers). The five gasoline cars were 
retired from service near the end of the third year by the General 
Services Administration, but the five methanol cars will continue in 
service a t  LBL as long a s  practical. Fuel economy f o r  the methanol. cars 
was about: the same as in previous years. 

Rates of accumulation of metals in the lubricating o i l  in the 
fourth year were j u s t  slightly lower than in the third year far the 
methanol vehicles. DaLa are also presented in this year's report which 
show seasonal variation in wear metal accumulation rate for  b o t h  meth- 
a n o l  and gasoline vehicles, over t h e  entire project. 

The methanol cars required more overall maintenance in the fourth 
year than in previous yea r s ,  although the fraction of maintenance iden- 
tified as being f u e l  related o r  having been occasioned by elements of 
the methanol conversion was similar to previous years. There seems to 
remain an apparent tendency on the part of users to request maintenance 
or service f o r  the methanol cars more frequently. Drivers continued to 
express general acceptance of the methanol vehicles in their ratings of 
ease of starting and driveability for each trip, although the percentage 
of "good" ratings decreased substantially from last year. 
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3.1 PLeET UTILIZATION 

Table 1 summarizes the fleet utilization (mileage accumulation) and 
fuel consumption results from the 1 4 R L  fleet for the fourth year of 
operation. Shown are data for total miles driven, average miles per 
trip, and average fuel economy for each of the five methanol cars, as 
well as aggregate totals. Table 2 summarizes the same parameters for  
the entire four years of operation (three years for gasoline cars). 
Tables 3 ,  4 and 5 (summaries from first, second, and third years of 
fleet, respectively) are repeated from previous annual reports for the 
purposes of comparison. Nearly 310,000 miles (500,000 kilometers) have 
been accumulated on the vehicles in the four years of operation, with 
about 25,000 miles (40 ,000 kilometers) being accumuLated on the methanal 
cars in the fourth year. 

Table 1. LBL Fleet Utilization and Fuel Consumption Data. 
Fourth Year - November 1, 1988 to October 31, 1989 

Fuel Economy Total Average 

mpg h / G J a  
ID miles milesftrip 

Methanol vehicles 

E-753 4,870 24 11.8 283 
E-754 4,898 45 11.8 283 
E--755 5,916 35 11.1 266 
E-756 3,614 19 la. 1 242 
E-757 6,090 39 11.3 271 

~ - 
TOTAL 25,388 31b 11.P 2 6 9  

Gasoline ._.. . _. .. vehicles retired from service 

a%ased on methanol heating value of 56,560 Btu/ 
gal and gasoline heating value of 115,480 Btufgal; 
hence, M88 heating value equals 63,620 Btu/gal. 

'Based on total quantities, not an average o f  
individual averages. 
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Table 2. LBL Fleet UCiljzation and Fuel Consimption Data. 
Four Years - Through October 31 ,  1989 

Furl Economy 

mpg km/GJa 

Vehicle ID Total Average 
(License No.) i n i l e s  inilesltrip 

E-753 
E-754 
E-755 
E-756 
E-757 

TOTAL 

G-563 

G-611 
G-709 
C-771  

TOTAL 

6-580 

Methanol vehicles 

24,619 34 11.4 
28,605 44 11.9 
25,666 33 10.6 
24,063 28 11.3 
25,697 42 11.3 

128,650 36b 11.3b 
__._I.. - 

Gasoli ne vrhi cl e s  
__.I___ (throuxh I October, -.. . 1988) 

36,370 40 23.9 
40,296 56 23.4 

37,466 63 24.3 
3 3 , 5 5 6  45 23.8 

33,510 38 22.8 
__ 

181,198 48b 23.6b 

283 
285 
255 
270 
271 

273b 

316 
309 
315 
32 1 
301 

312b 
_....l_lll.l__.-l_.l---.-.~-l.----..- 

“Rased on methanol heating value of 56,560 B t u /  
gal and gasoline 1ieaLing value oT 115,400 B t u / g a l ;  
hence, M88 heating value equals  63,020 Btia /gal .  

’Based on t o t a l  quantities, not  an avrrage of 
individual averdgrs. 

Table 3 .  LBL Fleet Utilization and Fuel Consumption Data. 
F i r s t  Year - Through October 3 1 ,  1986 

Fuel Economy 
Vehicle ID T o t a l  Average ~~~~~~~~~~~ -.- 

mpg ~ / G J ~  
(License )do.) milcs m i l e s l t r i p  

E--753 
E-754 
E-755 
E-756 
E-757 

TOTAL 

G-563 
G-580 
G-611 
G-709 
6-771 

TOTAL 

Methanol vehicles 

8,361 4 2 1 1 . 2  

6,969 32 11 .cJ 
6,359 28 11 .0 

36,864 36b 11.4* 

8,320 46 11.8 
6,855 34 11.7 

__ 

Gasoline vehicles ._.__.-...-.l._..I1 

16,067 6Y 25.1 
17,082 55 2 3 . 3  
13,609 43 22.6 

12,830 41 2Rs8 

74,329 5 7b 24.1b 

14,741 109 26.0 

__I- ~ -- 

269 
283 
28 1 

264 
285 

274b 

332 
308 
299 
343 
315 

31ab 

’8ased on methanol heatin2 value  of 56,560 B t u /  
gal and gasoline heating value of  115,400 Htu/gal; 
hence, N88 h e a t i n g  v a l u e  equals 63,620 Rr.u/gel, 

bRased on t o i a l  quantities, n o t  an average of  
i n d i v i d u a l  averages .  



Table 4. LBL Fleet Utilization and F u e l  Consumption Data. 
Second Year - November 1, 1986 to October 31, 1987 

Vehicle ID 
(License No.) 

Total 
miles 

E-753 
E-754 
E-755 
E-756 
E-757 

TOTAL 

6,187 

5,784 
1,442 
7,158 

8,787 

35,958 

Fuel Economy 
Average ___ .................... 

mpg I U I I / G J ~  
miles/trip 

~ ................... __ 
. Methanol vehicles ___ 

39 12.2 293 
46 12.8 307 
22 9.8 235 
39 11.6 278 
59 11.8 283 

38’ 11.7’ 281’ 
__ 

Gasoline vehicles 

G-563 10,221 38 21.1 358 
G-580 14,642 65 25.5 337 
G-611 15,363 73 26.3 341 
6-709 13,731 56 24.1 318 
G-771 9,855 23 21.4 282 

TOTAL 63,812 46’ 24.9’ 329’ 
~ - 

I.___.. ........... 

’Based on methanol heating value of 56,560 Btu/ 
gal and gasoline heating value of 115,400 Btu/gal; 
hence, M88 heating value equals 63,620 Btu/gal. 

’Based on total quantities, not an average of 
individual averages. 

Table 5 .  LBL Fleet Utilization and Fuel Consumption Data. 
Third Year - November 1, 1987 t o  October 31, 1988 

Vehicle ID ToLal Average Economy ........ 

mpg I ~ C J ’  
(License No.) miles r n i l e s / t r i p  

E-753 
E-754 
E-755 
E-156 
E-757 

TOTAL 

G-563 
6-580 
C-611 
6-709 
G-771 

TOTAL 

Methanol vehicles 

4,601 32 10.6 
6,600 38 11.0 
7,111 50 10.2 

6,090 59 11.2 
6,038 25 11.4 

~- - - 

30,440 3 g b  10.9b 

Gasoline vehicles -. ........ 

10,082 25 20.5 
8,572 44 20.8 
4,584 21 20.4 
8,994 55 22.3 
10,825 78 23.2 

43,057 38’ 21.5’ 
........ .- ~ ~ _ _ _  

2 54 
2 64 
241 
273 
269 

260’ 

271 
275 
270 
295 
307 

284’ 

’Based on methanol heating value of 56,560 BLU/ 
gal and gasoline heaLing value of 115,400 Btu/gal; 
hence, M88 heaLing v a l u e  equals h3.620 Btu/gal. 

bBased on total 
individual a v e r a g e s .  

quantities, noL an average o t  
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Statistics illustrating the comparison of maintenance and service 
o€ the mer;hanol. and gasoline vehicles are  presented in Tables 6-11. 
Included in Lhis comparison are data om numbers of  OCCZIS~O~S of mainte- 
nance, frequency of maintenance (occasions per 1080 miles), numbers of 
labor hours required f o r  maintenance, and labor intensity (Labor hours 
per 1000 miles), Statistics for the Fourth year as well as summaries 
for the entire four years are presented. In the tables " A l l  Maintenance" 
includes a l l  occasions f o r  maintenance for which a service work order 
was written. This  woul2---include al'l-occasions of routine (scheduled) 
maintenance such as oil changes and tire maintenance as well. as all 
occasions of unscheduled maintenance, i.e., those occasions that are 
prompted by complaints o r  malfunctions. The occasions that kiave been 
designated as "Fuel Related" are those which have been identified as 
being intimately related to the nature of the fuel and/or fue l  delivery 
systems. In the case of the methanol cars, many o f  the fuel related 
occasions of maintenance result from situations that have been caused by 
the fuel or the systems incorporated in the conversion to methanal. 
Similar occasions for the gasoline cars have a l s o  been designated a s  
fuel related. These designations are used only in an attempt eo deter- 
mine how much of the difference in maintenance between the two car types 
can be traced to the methanol fuel o r  its systems. 

Table 6. Frequency of Maintenance - 
Fourth 'fear Compared with A l l  4 Years 

Occasions ( # I  and Frequency ( f / 1 0 0 0  mi.) of Maintenance 

4 t h  Year All 4 Years 

Five-car "Total. s 

+I Frzq a P Freq e 

I___- ___I__._ 

Me than0 1 6 3  2.5 234  1.8 
Gasoline ret i red f r o m  service 

Methanol 13 0.5 65 0.5 
Gaso1.int. retired from service 

I 
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Table 7. Frequency of Maintenance - 
Third Year Compared with 3 Years 

Occasions (# )  and Frequency (#/lOOO m i . )  of Maintenance 

3rd Year 3 Years 

Five-car Totals 
- 

i6c Freq. # Freq. 

All Maintenance -- 
Met hanol 47 1.5 171 1.7 
Gas01 i n e  33 0.8 131 0.7 

Fuel-Belated 
Maintenance 

M e t  hano 1 15 0.5 53 0.5 
Gasoline 1 0.02 3 0.02 

Table 8. Frequency of Maintenance - 
Summary of Four Years 

Frequency (Occasions/1000 miles) 

4th Year 3rd Year 2nd Year 1st Year 

Five-car Averages ___-___._I- 

All Maintenance 

Methanol 2.5 1.5 1.7 1.7 
Gasoline na 0.8 0.7 0.7 

Fuel-Related 
Maintenance .l.l._lll_ ~ 

Methanol 0.5 0.5 0.4 0.6 
Gasoline na 0.02 0 0.03 
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Table 9. Maintenance Labor Hours and Intensity - 
Fourth Year Compared with AIL Years 

Maintenance Labor HQUT-S and Tntensi ty (hr /1000 miles) 

4th Year A l l  4 Years 
._._.._. _- 

Five-car Tota1.s 

Hours in tens^ Hours Interns i t.y .̂ ._I.-. l_l_-.__l 

A l l  Mai rntenance 

Methanol 
Gas01 ine 

Fuel-Belated 
Maintenance 

Me t hano  1 
Gaso 1 i ne 

122 4.8 223 2.7 
r e t i r e d  from service 

21 0.8 118 8.9 
retired from service 

Table 10. Maintenance Labor Hours and Intensity - 
Third Year Compared with 3 Years 

Maintenance Labor Hours and Intensity (hrJ1000 miles) 

3rd Year 3 Years 

Five-car Totals 

Hours Intensity €lours Intensity 
APB Maintenance 

e t hano 'I. 85 2.8 223 2 ,2  
Gasoline 4 3  1 .o 119 0,7 

Fuel -Re1 ated 
Maintenance 

29 1 .e, 
4 0.1 
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Table 11. Maintenance Labor Intensity - 
Summary of Four Years 

4 . 8  
na 

I_ -_i._ 

Labor Intensity (hr/1000 miles) 
_I 

4th Year 3rd Year 2nd Year 1st Year 
-I 

Five-car Averages 
All Maintenance - 

Methanol 2.8 2.1 1.7 
Gasoline 1.0 0.6, 0.5 

Fuel-Related 
i ntenance 

Methanol 0.8 1.8 0.9 0.9  
Gasoline na 0.1 0 0.03 

-.... . ..._. . _I.I 

The methanol cars required more frequent overall maintenance and 
more labor than in previous years, but the frequency of fuel-related 
maintenance for the fourth year was very similar t o  previous years. 
This suggests that users are sensitive to mechanical probl.erns and,  per- 
haps, request maintenance for the methanol cars on occasions that they 
would overlook in gasoline cars. 

The most common complaint about the melhanol cars continued to be 
stalling, both on starting and in warmed-up conditions. These com- 
plaints usually are answered with adjustments to the carburetor. The 
carburetors on the stock Citations were originally tamper-proof, however 
access plugs t o  the mixture adjusting screws were ground of€ as part of 
the methanol conversion, allowing for future carburetor adjustments. 
Seven of the 1 3  fuel-related occasions of maintenance f o r  the methanol 
cars in the fourth year involved carburetor adjustments. Other fuel- 
related maintenance included a carburetor overhaul, and replacement of 
the following: two Euel  filter:;, a fuel level sending unit, an oxygen 
sensor-, and a carburetor heater grid. 

It. is not clear why the methanol cars required measurably more 
maintenance than in previous years. The fact that the cars have only 
25-30,000 miles on their odometers would lead one t o  believe that they 
are "relatively new," however, they are six years old. The usage of the 
methanol cars was only 25,000 miles this year, versus 37,000 for the 
first year. It seems that people have begun avoiding these cars. One 
apparent reason is that fuel level sending units have failed and suit- 
able replacements have not been procured, and respondents to last year's 
driver survey3 indicated a fear of running out of fuel when they at-e 
unsure about the level of the tank. 



11 

The mileage accumulation on the gasoline cars also dropped con- 
siderably from 74,006 t-he first year, to only 43 ,000  the third year. 
The gasoline cars were always used a little more because of  the greater 
availability of fuel off-site, but it is clear that their usage 
decreased over time as well. The labor intensity for the g a s o l i n e  cars 
increased from 0.5 hours of maintenance p e r  1000 miles in the first 
year, to 1.0 hours p e r  1000 miles in their third and f i n a l  year. 
Reasons € o r  this phenomenon are unclear, but most probably relate to the 
vehicles' age and mileage, 

The lack oE usage of a vehicle indeed frees up more available time 
for maintenance, which might possihl y explain the greater frequency and 
intensity of maintenance for the  methanol cars in the fourth year. The 
fuel-related maintenance only accounts for 28% of the l abo r  hours, and 
21% of the occurrences, I f  the fuel-related occurrences are discounted, 
the maintenance frequency is 2.0 occurrences per 1000 miles, still sub- 
stantially higher than previous years' 1.5-1.7 occurrences per 
1000 miles, which included fuel-related maintenance. 

3.3 O I L  SAMPLE ANALYSES 

Samples of  the lubricating o i l  are drawn from the crankcase of each 
of the vehicles at approximately 1000 mile intervals. These samples are 
analyzed for total base number, kinematic viscosity, and concentrations 
of iron, lead, copper, aluminum, chromium, sodium, and silicon. 
Generally, a fleet operator uses information from oil sample analyses as 
a diagnostic tool for implementing necessary preventive o r  corrective 
maintenance. In t h i s  project, however, the information is not generally 
used to intervene in the natural processes that are progressing in the 
engines under study. 

No significant abnormal trends have been observed i n  either the 
total base number o r  the. kinematic viscosity of the o i l  o f  any sf the  
cars for the period o f  this project. For the LBI, vehicles, aluminum, 
chromium, and sodium do not accumulate i t a  t h e  lubricating oil in any 
amounts that would  warrant. further attention here. Si1  icon enters the 
oil usually by contamination f r o m  dirt in the environment, and data 
regarding its concentration are not as enlightening a s  that of other 
contaminants with respect. to engine wear. Iron i s  usually the largest 
contributor t o  1 ubricating o i l  contamination in both t h e  m e ~ h a n ~ l  and 
gasoline vehicles. 

Results are presented in Tab le  12 far  accumulation rates o f  wear 
metals (iron, lead, and copper) in the lubricating o i l .  Accumulation 
rates are found by fitting linear regressions (least squares curve-fits) 
t o  data of wear metals concentration as a function of distance since ail 
change. The slopes of the regressions are the accumulation rates, 
reported in ppm (parts per million) p e r  1080 miles. The table includes 
results f o r  the four years individually, while Figures 1 through 3 show 
how these rates have varied Lhtoughout the year on a quarterly basis 
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Table 12. Wear Metals Accumulation Rates 

Average wear metals accumulated in 

per 1000 miles of operation 
lubricating oil in parts per million 

Wear metal 4th Year 3rd Year 2nd Year 1st Year 

Methanol Vehicles 

Iron 25 31 33 43 
Lead 6 7 7 59 
Copper 1 1 3 8 

Iron 
Lead 
Copper 

Gasoline Vehicles 

na 4 8 3 
na 2 7 2 
na Ni 1 1 1 

(that is, the regressions were run on data taken only in that quar- 
ter). Note in Figure 1 that the quarterly iron accumulation rate for 
the methanol cars has fluctuated considerably throughout the course of 
the project, while the yearly averages (Table 12) have exhibited a 
steady downward trend. While the weather in Berkeley tends to be quite 
mild, there are nonetheless fluctuations in the average temperature 
throughout the year, which can at least help to explain some of the 
peaks seen in the figures. The iron accumulation rate for  the methanol 
cars is high in the fourth quarter of 1986 and first quarter of 1989. 
Colder weather is believed to play a role i n  accelerated engine wear, 
especially under short trip conditions. Warm weather can also accel- 
erate engine wear when coupled with high load service, l Z 9 l 3  as in hill 
climbing, and the LBL site is very hilly, which may partially account 
for the high iron peak in the methanol cars in the third quarter of 
1986. The accumulation of wear metals in the gasoline cars w a s  quite 
nominal, except for the somewhat high iron and lead concentrations in 
the first year (1986). Note though, that the highest peaks for the gas- 
oline cars €or all three metals do occur in the first and fourth quar- 
ters of 1986. (The reader should note that the possibility certainly 
exists that oil samples can be drawn during a quarter subsequent to the 
quarter in which the metal accumulation actually occurred. Also,  dri- 
ving style can contribute to or nullify the effects of weather on engine 
wear. Hence, the quarterly data only represent trends and serve only to 
suggest that engine wear is affected by ambient temperature.) 
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3.4 DRIVERS' PERCEPTIONS OF VEHICLE PEBFORHANGE 

Drivers at LBL are asked to evaluate the cars' ease of starting and 
driveability at the end of each trip by making a check mark under either 
"Good", "Average", o r  "Poor" on the trip log for both 'I Ease of 
Starting" and "Driveability". This simple process yields a profile of 
the drivers' general impressions of the cars' performance and how their 
impressions may change over time. 

During the fourth year, 827 trip l o g  entries were recorded for the 
methanol cars. For the entire four years, 3600 trips have been made in 
the methanol vehicles while 3806 trips were logged in three years in the 
gasoline vehicles, f o r  a total of 7406 entries. Over 500 persons at LBL 
have driven the cars in the project over the four years. 

Results for the methanol cars from the fourth year are shown in 
Table 1 3  both in numbers of responses and in percentages. Table 14 
shows the same information f o r  all four years for the methanol cars, and 
Table 15 gives three years Worth of data for both the methanol and gas- 
oline cars.  From Table 15 it is evident that. for t h e  three years they 

Table 13. Responses from Daily Trip Logs for 
Ease of Starting and Driveability 

Fourth Year - November 1, 1988 to October 31, 1989 
(Gasoline cars not in service) 

NO 
Gooa Average Poor Response 

Ease o f  Starting 

Numbers of Responses 
Methanol 408 339 5 

Percent of T o t a l  
Methanol 49 41 1 

Driveability 

Numbers of Responses 
Met hano 1 256 469 26 

Percent of T o t a l  
Methanol 31 5 7  3 

75 

9 

76 

9 



17 

Table 14. Responses from Daily Trip Logs for 
Ease of Starting and Driveability 

Four Years - through October 31, 1989 

Responses 

No 
Good Average Poor Res pome 

Ease of Starting 

Numbers of Responses 
Methanol 2324 805 103 368 

Percent of Total 
Methanol 65 22 3 10 

Driveability 

Numbers of Responses 
Methanol 1890 1150 145 415 

Percent of T o t a l  
Methanol 52 32 4 12 

Table 15. Responses from Daily Trip Logs for 
Ease of Starting and Driveability 

Three Years - through October 31, 1988 
(September 3 0 ,  1988 for gasoline cars) 

- 

Responses 

No 
Good Average Poor Response 

Ease of Starting 

Numbers of Responses 
Methanol 1916 466 98 293 
Gasol :ne 2916 495 48 347 

Percent of T o t a l  
Methanol 69 17 3 11 
Gas0 1 ine 77 13 1 9 

Driveability 

Numbers of Responses 
Methanol 1634 681 119 339 
Gasoline 2547 808 72 379 

Percent of T o t a l  
Methanol 59 25 4 12 
Gasoline 67 21 2 10 
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were in service, the gasoline cars maintained only an 8 percentage point 
advantage over the methanol vehicles f o r  number of  good responses f o r  
both ease of  starting and driveability. Figures 4 and 5 are stacked bar 
graphs of percentage of good, average, and poor responses €or ease of 
starting and driveability, respectively. Note in Figure 4 that whi1.e 
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the percentage of good responses for ease of starting for the methanol 
cars declined from the first i o  the second year, improved in the third 
year, and then declined severely in the fourth, the percentage of good 
responses remained relatively constant for the gasoline cars €or three 
years. The composite of good and average responses €or the methanol 
cars increased in the fourth year, due to fewer drivers' failing to 
respond. In Figure 5 it is apparent that the percentage of good 
responses for gasoline cars' driveability remained constant for three 
years, while that for the methanol cars declined steadily over the Four 
years. Reasons for this are not entirely clear, especially in light of 
the fact that last year's driver survey3 indicates that well over 
50 percent of respondents rated the methanol and gasoline Citations 
about the same" in Ease of Starting, performance During Warm-up, Per- 
formance When Warmed-up, and Overall Performance. A factor to consider, 
however, is that only 77 drivers responded to the survey, while about 
200 survey forms were mailed out. One might think that drivers who felt 
strongly f o r  or a g a i n s t  methanol would respond, not the "rniddle-of-the- 
readers." Another important consideration is that the 1984 gasoline 
Citations were replaced in the motor pool in January, 1989 by 
1988 Plymouth Reliants. The methanol Citations are now being indirectly 
compared to newer vehicles, and this may at least help to explain some 
of  the decline in driver ratings. 

I 1  
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