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BAE 517
Off-Road Vehicle Design

Exam No. 2
(Take Home, Open-Book, Open-Note)

Name:

Instructions: Solve five of the following six problems completely. You must solve
problem No. 6. Each problem is worth 20 points for an exam total of 100 points. If you
would like receive up to 10 points extra credit, simply solve the remaining problem. List
all assumptions used in arriving at you final answer. You are to provide supporting work
for each solution. Work neatly as partial credit will be awarded. This is to be an
individual effort. Students should not confer with their contemporaries. Any questions
regarding the problem statements should be directed to the instructor of the course.

1. You are to evaluate the possible rated speed for a six-cylinder, four-cycle engine
with a displacement of 6.8 L. Assume the brake mean effective pressure is 830
kPa. Calculate the brake output power for 2400 and 2000 rpm. What is the
inertial requirement of the flywheel-clutch combination if the cyclic speed
variation is to be less than 0.4%?



2. A 4.0 L, naturally aspirate CI engines is running on No. 2 diesel fuel with a
stoichiometric A/F ratio of 17:1. The air temperature is 25 F and the barometric
pressure is 100 kPa. The brake mean effective pressure is 750 kPa, and the BSFC
is 0.27 kg/kWh at rated engine speed and power. The rated engine speed is 2400
rpm, and the high idle speed is 2450 rpm. Assume the fuel consumption falls to
3.8 kg/h at high idle. Calculate the new equivalent ratio at this condition.



3. The following data were collected from a 4-cylinder CI engine running on methyl
ester: Ne=2,250 rpm, mi=12.1 kg/hr, Hg=39,000 kJ/kg, D.=2.4L, r=15, pime=1,050
kPa, and p;=100kPa. Determine the fuel equivalent power (kW), indicated power
(kW), and indicated thermal efficiency.



4. Determine the equivalent molecule for a volume blend of 80% petroleum diesel
(Ci6Hs34) and 20% methyl ester (C19H3602). Assume ¢=1 and determine the ideal
air/fuel ratio for this blended fuel.



5. The following data were collected from a 4-cylinder CI engine running on diesel
fuel: Ne=2,250 rpm, m#=10.1 kg/hr, Hy;=45,600 kJ/kg, D.=2.2L, r=16, pime=1,050
kPa, and p;=100kPa. What is the dual-cycle efficiency of this engine? Use a Bqc
of 1 and a T5/T; ratio of 9.



6. Using the data from the attached Tractor Test Report, determine the fuel
equivalent power during the PTO test at rated engine speed.
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