EM. 4930, 5930 I nternal Conbusti on Engi nes Feb. 19, 1996

Test 1

1. Wiat are the possible synptons and corespondi ng renedi es when
an engi ne can not be started?

2. Consider an air-standard Cto cycle that has a heat addition
of 2000kJ per kg of air, a conpression ratio of 9, and a pressure
and tenperature at the beginning of the conpression process of
100 kPa, 15 °C. Determne the fol | ow ng:

The maxi mum pressure and tenperature for this cycle.

The nean effective pressure.

3. Butane (C4Hy) is burned with air and a volunetric anal ysis of
the conbustion products on a dry basis yields the follow ng
conposi tion:

@ 7.8%

Q0 1.1

0, 8.2
" 82.9

Determ ne the equival ence ratio used in this conbustion process.

4. Consider that the fuel of a gasoline engine is to be repl aced
by butyl al cohol (C 4HCOH). Estinate the power output in percentage
of power produced by burning gasoline. The |ower calorific val ue
for burning gaseous octane is 44 788 kJ/ kg. The nol ecul ar wei ght
of butyl alcohol is 74. The lower calorific value for gaseous
butyl al cohol is 33 222 kJ/kg.
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TEST 11

1. Some conbustion products at a pressure of 2 atm are in

thermal equilibrium at 1400 K and a volunetric gas analysis
yi el ded the foll ow ng data:

O, 0. 065
H,O 0. 092
0 0. 040

Find the nolar fraction of H , fromthe equilibriumequation.

2. A nmxture of one kmol CO ,, 0.5 knol QO and 2 knol O , at 25°C
and 150 kPa pressure is heated in a constant pressure steady-flow
process to 3000 K Determne the equilibrium conposition at 3000

K, assumng the reaction equation to be

C02<:>@+0.502

3. In the study of detonation wave in internal conbustion
engi nes, what are the assunptions and given conditions? Describe
the procedure for the cal culation of the wave speed.

4. Consider a single cylinder four stroke piston engine. Suppose
that properties and geonetries of the parts are given. How w |
you determne the torques on the crank for different crank
angl es.

5. Draw the schematic circuit diagramfor an electronic ignition
system Explain howit works. Wat is the nost possible trouble
and what is the renedy?

Note that you nust choose one problem from 1 or 2, and two
problens from3, 4, and 5.
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Fi nal Exam nati on

1. After having studied this course, we know that to the maxi num
the thermal efficiency of internal conbustion engines is in the
order of 30% (A What are the causes of energy wasted? (B)
State possible ways to inprove the efficiency of internal
conbustion engines. (O Wat wll be the ideal way to use the
chem cal energy of the fuel ?

2. Draw a schenatic diagram for a fuel system D scuss the
possi bl e troubl es, synptons and correspondi ng renedi es.

3. Methyl alcohol (CH ;OH) at 25°C, 0.1 MPa is burned with 120%
theoretical air, after which the products of conbustion are
passed through a heat exchanger and cooled to 50 °C. Consi dering
the process to be steady-flow, calculate the heat transfer per
knol of fuel.

4. The two-cylinder opposed-pi ston engi ne shown bel ow i s running

at 4,000 rpm the total reciprocating nmass at each piston is 3.5

I b, and the two connecting rods (each 6.5 in long) are joined to

a conmon crank which is 2 in long. Assume that M . +2M’ (the total
equivalent nmass at the «crankpin) has been balanced by
count er bal ance nmass opposite the crank. (A) Determ ne whether the
primary or secondary force are balanced or unbal anced. (B)
Conpute the values the inertia forces and the nagnitude and
direction of their resultant at the instant.







