EFFICIENCY & EMISSIONS CASE STUDY
FOR:

1998 FORD E-350 VAN
1. On 3-9-2005 Ethos Environmental NW purchased a 1998 Ford E-350 Van from Manor Hwy Auto Sales Inc, 11418 NE 72nd Ave, Vancouver Wa. 98680.

A. The VIN number is 1FTSE34F7WHB07132. The engine is a 7.3 L Power Stroke Diesel. 
B. The previous owner was Holiday Retirement Corp, P.O. Box 1411, Salem, Or 97309. A complete maintenance history of this vehicle is available upon request. 
C. At the time of purchase this vehicle had 250322 miles on it.
2. A log was begun on 03-14-2005 and the fuel tank was completely filled according to the methodology below in 13.A. The mileage at this time was 250470.
3. This case study protocol is to first establish a baseline mileage and opacity.
A. This will be accomplished by driving the vehicle for approx 400 miles in-town stop and go traffic and then calculating the mileage which will then be logged.

B. The vehicle will then be driven approx 400 miles on the freeway at freeway speeds and the mileage will again be calculated.

C. An average of in-town stop and go traffic and freeway driving will then be calculated and logged. This calculation will consist of taking the total miles driven in 3.A and 3.B and dividing this by the total gallons used.
D. No Ethos FR will be added to any of the fluids in this phase of the case study.

E. An opacity test will then be conducted to determine a baseline for opacity. The model is a Red Mountain Engineering Smoke Check 1667 smoke opacity Meter, serial # 3422108.
4. Ethos FR will then be introduced into the crankcase ONLY at the ratio of one ounce per quart of oil. The vehicle’s crankcase capacity is approx 14 quarts so 14 ounces will be added to the crankcase.
A. The vehicle will then be driven approx 400 miles in-town stop and go traffic and the mileage will be calculated and logged.

B.  At this time, another 400 miles will be driven on the freeway at freeway speeds, the mileage calculated and logged.
C. Approx 150 miles will be driven, which will consist of approx one half in-town stop and go traffic and one half freeway driving. The mileage will be calculated and logged.

5. A second opacity test will immediately be done to ascertain any opacity change. 
6. The crankcase oil will be changed and Ethos FR introduced back into the crankcase at the same ratio, one ounce per quart. This will conclude the crankcase only portion of the case study.
7. At this point, an initial treatment of 5 ounces per 10 gallons of Ethos FR will be added to the fuel. The vehicle’s fuel tank capacity is 37 gallons so 18.5 ounces will be added. Also, 5 ounces of Ethos FR will be added to the transmission as a friction modifier and 2 ounces will be added to the power steering fluid reservoir. 
A. The vehicle will then be driven approx 400 miles on the freeway at freeway speeds and then refueled. The mileage will be calculated and logged.

B. 2 ounces of Ethos FR will be added to the fuel.

C. The vehicle will be driven approx 400 miles in-town stop and go traffic, and then refueled. The mileage will be calculated and logged.

D. 2 ounces of Ethos FR will be added to the fuel.

E. An opacity test will be conducted and the results logged.

8. Steps 7.A, 7.B, 7.C, 7.D and 7.E will be repeated at least 2 more times in order to ascertain if fuel efficiency increases, decreases or remains the same over a period of time.
9. The following methodology will be used each and every time the vehicle is refueled.
A. The same filling station will be used each time. The address is: 117th Ave Chevron, 9810 NE 117th Ave. Vancouver, Wa. 98662.
B. The same fueling station, pump #12, will be used each and every time fuel is purchased for this vehicle.
C. Each time fuel is added to the tank, the fuel will be slowly pumped until it is just about to drip out of the filling port. This way a consistent quantity of fuel consumed for mileage will be assured.
D. A receipt will be obtained each and every time showing the date, time, gallons purchased, and amount paid.
E. The same driver will be used in this case study and he will be informed about using Ethos FR.

IMPLEMENTATION

A starting mileage log entry was made each morning before leaving for work and an ending mileage log entry was made each evening at the end of the day. 
10. On 3-20-2005 the vehicle was fueled in Vancouver Wa.

A. Vehicle miles at this time were 250871.

B. The majority of these miles were driven in-town stop and go traffic from home to work and back.

C. Total miles driven were 401 miles. The

D. Gallons used were exactly 25.932 gallons. 

E. Baseline In-town stop and go mileage was calculated at 15.464 miles per gallon.

11. The Vehicle was driven to Seattle Washington and back over the next few days on the I-5 freeway at freeway speeds.
12. On 3-23-05 the vehicle was fueled in Vancouver Wa.

A. The vehicle miles at this time were 251349.

B. The majority of these miles were driven on the freeway at freeway speeds.

C. Total miles driven were 478 miles.

D. Gallons used were exactly 27.558 gallons.

E. Baseline freeway mileage was calculated at 17.345 miles per gallon.
F. The average miles per gallon of baseline in-town driving and freeway driving was calculated at 16.433 miles per gallon. (879 miles divided by 53.49 gallons.)
13. On 4-23-2005, an opacity test was conducted with a Red Mountain opacity meter.
A. The vehicle miles were 251358. 
B. Four separate snap idle tests consisting of 3 full throttle cleanouts and 3 full throttle tests were made and the results averaged. The results of each of the 4 tests were as follows:
A. TEST 1 - 3.61 %
B. TEST 2 - 3.91 %
C. TEST 3 - 2.16 %
D. TEST 4 - 3.11 %

C.   TEST AVERAGE 3.198 %

14. This concluded the baseline portion of the test. 

15. After the opacity tests were completed, 14 ounces of Ethos FR was added to the crankcase ONLY. None was added to any of the other fluids at this time. The methodology for this was to ascertain what, if any, difference there was between adding Ethos FR to just the lubricating system, and adding Ethos FR to the lubricating system, the fuel systems, the transmission and power steering system.
16. On 3-31-2005 the vehicle was fueled in Vancouver, Wa.

A. The vehicle miles at this time were 251774.

B. The majority of these miles were driven in-town stop and go traffic from home to work and back.

C. Total miles driven were 425 miles.

D. Gallons used were exactly 25.822 gallons.

E. The Ethos FR crankcase only treated in-town stop and go mileage was 16.459 miles per gallon. 
F. This represents a .995 mile per gallon increase of in-town driving, for a 6.43 % increase in fuel efficiency.
17. On 4-01-2005 the vehicle was fueled in Vancouver, Wa.

A. The vehicle miles at this time were 251925. 
B. About half of these miles were driven in-town stop and go traffic and half on the freeway at freeway speeds.

C. Total miles driven were 151 miles. 

D. Gallons used were exactly 8.477 gallons.

E. The Ethos FR crankcase only treated composite in-town stop and go traffic/Freeway mileage was 17.813 miles per gallon.

F.  This represents a 1.408 mile per gallon increase of combined in-town and freeway driving, for an 8.58 % increase in fuel efficiency.
18. The Vehicle was driven to Seattle Washington and back over the next few days on the I-5 freeway at freeway speeds.
19. On 4-5-2005 the vehicle was fueled in Vancouver, Wa.

A. The vehicle miles at this time were 252423.

B. The majority of these miles were driven on the freeway at freeway speeds.

C. Total miles driven were 498 miles.

D. Gallons used were exactly 26.636 gallons.

E. The Ethos FR crankcase only treated freeway mileage was 18.697 miles per gallon.

F. This represents a 1.352 mile per gallon increase of freeway driving, for a 7.79 % increase in fuel efficiency.

20. On 4-05-2005 in the PM, an opacity test was conducted with the same Red Mountain opacity meter.

A. The vehicle miles were 252439.

B. Four separate snap idle tests consisting of 3 full throttle cleanouts and 3 full throttle tests were made and the results averaged. The results of each of the 4 tests were as follows:

A. TEST 1 - 2.39 %
B. TEST 2 - 3.28 %
C. TEST 3 - 2.75 %
D. TEST 4 - 3.17 %

C.  TEST AVERAGE 2.898 %

21. This represents a decrease in opacity of .3% for a 9.38 % overall decrease in opacity. This was achieved by adding Ethos FR to the crankcase ONLY.

22. After the opacity tests were conducted, the vehicle was taken in for a regular scheduled oil change on 04-05-2005.

A. Vehicle miles were 252445.
B. No other maintenance was performed at this time.

C. Approx 14 quarts of Delo 15-40 oil was added to the crankcase and then 14 ounces of Ethos FR were added to the crankcase.

D. A sample of the oil was collected and labeled, “1st oil change for Ford 1998 Van Ethos added”.

E. This concluded the Ethos FR crankcase ONLY portion of the test.

23. On the evening of 4-05-2005 approx 18.5 ounces of Ethos FR was added to the almost full fuel tank. This represents the first time fuel treatment dose of 5 ounces per 10 gallons. The fuel tank holds 37 gallons.
A. Vehicle miles were 252446.
24. On 4-06-2005, approx 2 ounces of Ethos FR was added to the power steering reservoir, and approx 5 ounces of Ethos FR was added to the transmission. From now on in this case study, the condition of the vehicle shall be referred to as FULLY TREATED, as far as the addition of Ethos FR is concerned.
A. The vehicle miles were 252479

25. On 4-07-2005 the Vehicle was driven to Seattle Washington and back the same day on the I-5 freeway at freeway speeds.
26. On 4-07-2005 the vehicle was fueled in Vancouver, Wa.

A. The vehicle miles at this time were 252821.

B. The majority of these miles were driven on the freeway at freeway speeds.

C. Total miles driven were 397.5 miles.

D. Gallons used were exactly 20.493 gallons.

E. The Ethos FR Fully Treated mileage was 19.397 miles per gallon. 
F. This represented a 2.052 mile per gallon increase of Fully Treated freeway driving, for an 11.83 % increase in fuel efficiency. 
27. On 4-07-2005, immediately upon refueling, 2 ounces of Ethos FR was added to the fuel tank. The standard maintenance dose is 1 ounce per 10 gallons.
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