PRACTICE EXAM 9: ASE T2
SIMULATION

DOMAIN A — GENERAL ENGINE DIAGNOSIS (Questions 1-11)

1. A heavy-duty diesel engine is running roughly at idle, and the scan tool shows the following cylinder
contribution data: Cyl 1: 97%, Cyl 2: 96%, Cyl 3: 15%, Cyl 4: 98%, Cyl 5: 96%, Cyl 6: 94%. Before
replacing cylinder 3's injector, the technician should:

A. Perform a compression test and cylinder leakage test on cylinder 3 to rule out mechanical issues
B. Replace all injectors as a set
C. Rebuild the cylinder head immediately

D. Clear all DTCs and re-test

2. A driver reports his Class 8 tractor has been losing power gradually over the past three weeks, with the
loss becoming noticeable on steep grades. Boost pressure, rail pressure, and exhaust back pressure have
all been measured and are within specification. The MOST likely additional area to investigate is:

A. Coolant system only
B. Battery voltage
C. Valve train components

D. The aftertreatment system, particularly DPF loading progression, SCR function, and DEF quality



3. An oil analysis report shows lead at 32 ppm rising from a previous baseline of 6 ppm. Lead is a marker
element for:

A. Cast iron engine block wear
B. Rod and main bearing overlay wear
C. Piston ring wear

D. Turbocharger bearing wear

4. A fleet manager asks why multiple repeat visits on the same complaint have not resolved an intermittent
issue on a heavy-duty diesel. The technician should explain:

A. Review of the full diagnostic history, calibration status, and driver interview often reveals information
missed in previous visits

B. Repeat visits are normal and expected
C. The truck should be scrapped

D. All electronic components should be replaced

5. A scan tool freeze frame captures data at the moment a DTC sets. This data shows:

A. The specific location of the fault
B. The battery voltage trending history

C. Engine operating parameters at the moment the fault was detected — RPM, load, temperatures,
pressures

D. The calibration version

6. A driver complains of high engine-to-cab noise levels that have developed over several weeks. The
noise is a steady drone at cruising speed. The MOST likely cause is:

A. Normal diesel combustion noise



B. Failed motor mount requiring replacement
C. Exhaust system leak or aftertreatment mounting issue

D. Worn cab mount producing increased transfer of normal engine vibration

7. An engine has been running rough after a recent repair. Scan tool data shows all cylinders within 5%
contribution. Compression testing confirms all cylinders within 5% of each other. The MOST likely
remaining area to investigate is:

A. Engine mounting, drive train vibration dampers, or other external mechanical components creating the
roughness perception

B. Fuel system injection timing
C. Head gasket integrity

D. Turbocharger bearing clearance

8. A heavy-duty diesel ECM software has been updated to the latest calibration, and the previous issue
was not resolved. The appropriate next step is:

A. Return the truck to service without further work
B. Replace the ECM with a new unit

C. Perform a systematic mechanical diagnosis based on the specific complaint, using data from scan tool
monitoring

D. Disassemble the engine

9. Technician A says a diesel engine oil sample analysis showing nickel at elevated levels often indicates
valve material wear. Technician B says elevated manganese levels can indicate valve or bearing alloy
wear. Who is correct?

A. Technician A only

B. Both Technician A and Technician B



C. Technician B only

D. Neither Technician A nor Technician B

10. A driver reports that the engine "has no power" when accelerating up a long grade. Boost pressure
measurements taken during the actual climb show boost reaches only 18 psi where specification is 32 psi.
Exhaust back pressure is normal. The MOST likely cause is:

A. Failed EGR cooler
B. Aftertreatment restriction
C. Damaged crankshaft

D. Turbocharger wear, charge air leak, or VGT fault preventing proper boost development

11. An engine oil analysis report shows: Iron normal, Copper normal, Silicon elevated at 85 ppm,
Aluminum normal. The MOST likely cause of the elevated silicon is:

A. Bearing failure
B. Piston ring wear
C. Dirt ingestion from a leaking air intake system

D. Normal additive depletion

DOMAIN B — CYLINDER HEAD AND VALVE TRAIN (Questions 12-15)

12. A valve margin measurement reveals a valve with 0.045 inches margin (spec minimum 0.060 inches).
The technician notices the valve face shows slight burning at one location. The correct action is:

A. Reinstall the valve and operate carefully
B. Replace the valve — insufficient margin combined with burn damage indicates the valve has failed

C. Grind the valve face to restore it



D. Install a thicker valve spring

13. Cylinder head bolt torque is specified in a three-stage procedure on a modern heavy-duty diesel: initial
torque, second-stage torque, and angle-of-rotation. The purpose of this sequence is:

A. To develop consistent clamping force across all bolts using torque-to-yield (TTY) technology
B. To accelerate the installation process
C. To reduce the need for a torque wrench

D. To allow random bolt selection

14. A worn cam lobe on a heavy-duty diesel is identified during rebuild. Before installing a replacement
camshaft, the technician must:

A. Replace the crankshaft also
B. Use a higher grade of engine oil
C. Reduce engine RPM

D. Identify and correct the oil supply problem or follower defect that caused the wear, or the replacement
cam will wear identically

15. Valve stem-to-guide clearance excessive beyond specification:

A. Improves engine oil distribution
B. Has no effect on engine operation
C. Allows oil to pass down the valve stem and impairs valve stem seal function

D. Reduces valve spring force



DOMAIN C — ENGINE BLOCK (Questions 16-20)

16. A heavy-duty diesel engine block has been through service. Discovery of a crack in the main bearing
web of the block would require:

A. Block replacement — structural cracks in this critical area cannot be reliably repaired in commercial
diesel service

B. Welding and machining
C. Insertion of a reinforcing sleeve

D. Continued operation with monitoring

17. Connecting rod big-end bore measurement reveals a rod where one half measures 2.875 inches and
the other half measures 2.872 inches at the same axial location. The rod is:

A. Within normal specifications
B. Out-of-round beyond specification, indicating damage or wear requiring rod replacement
C. Showing normal taper

D. Ready for standard bearings

18. Cylinder liner protrusion on wet-sleeve engines is measured at multiple points around the
circumference to verify:

A. Piston ring compatibility
B. Coolant flow rate
C. Engine oil temperature

D. Uniform crushing of the head gasket fire ring, ensuring even clamping force and long-term sealing



19. A piston crown shows a small hole in a localized area. The MOST likely cause is:

A. Normal operating temperature
B. Excessive cylinder head torque

C. Detonation (abnormal combustion) concentrating heat at one location, often from injection timing
errors or fuel quality issues

D. Piston ring wear

20. Crankshaft main journal taper is the difference between diameter measurements at two axial positions
along the same journal. Excessive taper indicates:

A. Wear of the journal, requiring regrinding or crankshaft replacement
B. Manufacturing defect that is acceptable
C. Normal break-in progression

D. Thermal expansion at operating temperature

DOMAIN D — LUBRICATION AND COOLING (Questions 21-26)

21. A heavy-duty diesel oil analysis shows total acid number (TAN) of 4.8. New oil TAN is typically 2.0
or lower. This reading indicates:

A. The oil is below specification
B. The oil has oxidized and accumulated acidic combustion byproducts beyond its alkaline reserve
C. The oil has excess base reserve

D. Normal operating condition



22. Engine coolant system pressure cap ratings typically range from 7 to 15 psi. A cap rated for higher
pressure would:

A. Reduce cooling system efficiency
B. Have no effect on coolant boiling point
C. Not fit the system

D. Raise the boiling point of the coolant, allowing higher operating temperatures without boiling

23. A coolant contamination by engine oil (oil-in-coolant) without reverse contamination (no coolant-in-
oil) is MOST consistent with:

A. Head gasket failure
B. Cracked cylinder head
C. Block crack

D. Oil cooler internal leak, where oil pressure exceeds coolant pressure

24. Technician A says oil analysis provides early warning of wear issues before they produce mechanical
failure. Technician B says oil analysis trend data from multiple samples is more valuable than any single
sample. Who is correct?

A. Both Technician A and Technician B
B. Technician A only

C. Technician B only

D. Neither Technician A nor Technician B

25. Silicone-based SCA (Supplemental Coolant Additive) primarily works by:

A. Improving engine oil compatibility with coolant



B. Reducing coolant viscosity
C. Replenishing nitrite-based cavitation inhibitors that prevent liner pitting

D. Increasing coolant freezing protection

26. An engine oil with a viscosity rating of 15W-40 indicates:

A. The oil is rated for a single temperature only
B. The oil has multigrade viscosity — SAE 15W cold flow characteristics and SAE 40 operating viscosity
C. The oil is synthetic

D. The oil is designed for gasoline engines

DOMAIN E — AIR INDUCTION AND EXHAUST (Questions 27-32)

27. A charge air cooler on a heavy-duty diesel has been contaminated with engine oil from a failed
turbocharger seal. Before installing a new turbocharger, the CAC must be:

A. Ignored
B. Painted on the outside
C. Pressure-tested only

D. Thoroughly cleaned or replaced, or the new turbocharger will be immediately contaminated

28. A VGT that is stuck in the fully closed position at idle will produce:

A. Excessive exhaust back pressure and overboost concerns as engine RPM rises, potentially damaging
the turbocharger

B. Normal operation at all conditions
C. Reduced fuel economy only

D. Improved emissions



29. An exhaust manifold gasket leak typically produces:

A. Coolant contamination of engine oil

B. A ticking or puffing noise that is loudest at cold start and diminishes as the manifold thermally expands
to seal

C. Increased oil pressure

D. Normal operation

30. A heavy-duty diesel DPF differential pressure reading 58 inches of water at rated load (spec max 15
inches) indicates:

A. DPF is new
B. DPF is within normal range
C. DPF sensor is reading low

D. Heavy DPF loading requiring intervention — parked regeneration, physical cleaning, or filter
replacement

31. An EGR valve stuck in the fully closed position will produce:

A. Excessive cooling system load

B. Reduced fuel consumption

C. Elevated NOx emissions and aftertreatment faults

D. Normal engine operation

32. An intercooler (charge air cooler) in a heavy-duty diesel serves to:

A. Cool compressed intake air before it enters the intake manifold, increasing air density and engine
efficiency



B. Lubricate the engine
C. Cool the exhaust

D. Filter the intake air

DOMAIN F — FUEL SYSTEM (Questions 33—48)

33. A heavy-duty diesel HPCR fuel system shows rail pressure 22,000 psi when the ECM command is
28,000 psi. Lift pump output is verified at 55 psi (spec 45-60). The MOST likely cause is:

A. Normal operation
B. Wear in the high-pressure pump reducing its output capacity
C. A failed rail pressure sensor

D. A failed crankshaft position sensor

34. An HPCR injector has been replaced. After installation, the new injector's unique calibration code
must be:

A. Programmed into the ECM so the ECM can compensate for the specific injector's flow characteristics
B. Written on the injector body with permanent marker
C. Ignored — modern ECMs adapt automatically

D. Saved in the vehicle's PROM

35. Biodiesel B20 (20% biodiesel blend) may cause which of the following in an engine that previously
ran on petroleum diesel?

A. Increased fuel economy
B. Improved emissions only with no service impact

C. Premature fuel filter plugging as biodiesel dissolves accumulated deposits



D. No change

36. A heavy-duty diesel fuel system has developed an internal leak. Return fuel flow has increased
significantly. The MOST likely cause of increased return flow is:

A. The engine is operating normally

B. Internal leakage past worn injector components (plunger, control valve) wasting rail pressure as return
flow

C. The fuel tank is full

D. The ambient temperature has changed

37. An HEUI (Hydraulic Electronic Unit Injector) system has developed a no-start condition. Scan tool
shows ICP (Injection Control Pressure) at 180 psi during cranking (spec 500 psi min). The MOST likely
cause is:

A. Failed fuel pump
B. Failed rail pressure sensor
C. Worn crankshaft

D. Failed high-pressure oil pump or faulty IPR (Injection Pressure Regulator) valve

38. A water-in-fuel warning indicates:

A. Water has accumulated in the fuel/water separator bowl, requiring draining
B. Water in the radiator
C. Water leaking from the engine

D. Condensation on the fuel pump



39. A heavy-duty diesel primary fuel filter and water separator filters at approximately:

A. 2 microns
B. 100 microns
C. 10-30 microns nominal

D. Below 1 micron

40. Technician A says EUI (Electronic Unit Injector) systems use cam-driven plungers to generate
injection pressure within each injector. Technician B says HEUI systems use high-pressure engine oil
acting on a hydraulic intensifier in each injector. Who is correct?

A. Technician A only
B. Technician B only
C. Neither Technician A nor Technician B

D. Both Technician A and Technician B

41. The pilot injection event on a modern HPCR engine delivers approximately what percentage of total
cycle fuel?

A.30%
B.2to 5%
C. 50%
D. 85%

42. A heavy-duty diesel fuel system requires adequate low-pressure supply to the HP pump. If supply
pressure drops below specification under load, the symptom is typically:

A. Reduced rail pressure and reduced engine power output



B. Improved fuel economy
C. Overheating

D. Increased engine vibration

43. A heavy-duty diesel fuel injector control valve that has stuck partially open will:

A. Improve injection precision
B. Reduce injection quantity

C. Allow continuous fuel leakage through the injector, causing possible cylinder flooding and reduced
actual injection quantity

D. Have no effect on engine operation

44. An EUI injector requires:

A. Compressed air from the truck brake system
B. Cam-driven plunger motion combined with ECM solenoid control to generate injection pressure
C. High-pressure oil from the HEUI system

D. Engine coolant flow

45. Technician A says an injector return flow test during injector diagnosis identifies excessive internal
leakage. Technician B says injectors with leakage rates above specification should be replaced even if they
fire correctly. Who is correct?

A. Technician A only
B. Both Technician A and Technician B
C. Technician B only

D. Neither Technician A nor Technician B



46. A pilot injection event occurs approximately:

A. 45 to 60 degrees BTDC
B. 5 to 10 degrees BTDC
C. 30 to 40 degrees ATDC

D. 15 to 25 degrees BTDC to initiate combustion before main injection

47. A heavy-duty diesel fuel system has an air leak in the low-pressure supply between the tank and HP
pump. The engine runs but produces inconsistent power delivery. The MOST likely diagnostic step is:

A. Replace the HP pump
B. Replace the ECM

C. Visual inspection of the supply line, fittings, and connections for leaks, followed by pressure testing
the low-pressure supply

D. Adjust rail pressure upward to compensate

48. Fuel temperature affects:

A. Engine compression
B. Exhaust back pressure
C. Fuel density and therefore the mass of fuel delivered per injection pulse

D. Engine oil viscosity



DOMAIN G — STARTING AND CHARGING (Questions 49-52)

49. A heavy-duty diesel battery pack is wired in series-parallel to produce 12V output with increased
capacity. This is done to:

A. Increase operating voltage
B. Increase total current capacity while maintaining 12V operating voltage
C. Improve cold weather starting only

D. Reduce battery weight

50. A charging system test on a heavy-duty diesel at rated engine speed shows regulated voltage of 14.1V
at rest, dropping to 13.8V under moderate electrical load, and 13.5V under heavy electrical load (200+
amps). The charging system:

A. Has a failed voltage regulator
B. Requires alternator replacement immediately
C. Has a slipping belt

D. Is operating within acceptable range for high-output charging under increasing load

51. A starter motor on a heavy-duty diesel has developed excessive current draw during cranking. Normal
draw is 1,500 amps; actual measurement is 2,400 amps. The MOST likely cause is:

A. Internal starter fault (worn brushes, shorted windings) or increased mechanical engine load (seized,
tight crankshaft)

B. Normal operation
C. Battery overcharge

D. Alternator malfunction



52. A heavy-duty diesel grid heater draws 300 amps during commanded operation. The battery voltage
during grid heater operation drops from 12.6V rest to 10.2V with grid heater active. This voltage drop:

A. Indicates battery failure
B. Shows grid heater malfunction

C. Is expected — the substantial current draw produces proportional voltage drop across battery internal
resistance

D. Means the alternator is inadequate

DOMAIN H — ENGINE BRAKES (Questions 53-55)

53. An exhaust brake operates by:

A. Opening exhaust valves near TDC

B. A butterfly valve restricting exhaust flow, creating back pressure that the piston pumps against during
the exhaust stroke

C. Reducing fuel injection

D. Activating the alternator

54. A compression-release engine brake typically requires a minimum engine oil pressure to operate
because:

A. Oil lubricates the brake mechanism
B. Oil cools the brake
C. Oil monitors brake status

D. Engine oil pressure hydraulically actuates the master/slave piston circuit that opens the exhaust valve
during braking



55. Technician A says that both compression-release and exhaust brakes can be present on the same
vehicle, working together to produce enhanced braking effort. Technician B says compression-release
brakes typically produce more braking horsepower per cylinder than exhaust brakes. Who is correct?

A. Both Technician A and Technician B
B. Technician A only
C. Technician B only

D. Neither Technician A nor Technician B



PRACTICE EXAM 9: ANSWER KEY
AND EXPLANATIONS

A — Cylinder 3 at 15% contribution could be caused by either a fuel delivery fault (injector) or a
mechanical fault (compression loss). Compression and leakage testing distinguish between these
two causes before parts replacement. Replacing the injector without mechanical verification
frequently fails when the actual fault is a mechanical issue.

D — With boost, rail pressure, and back pressure all within specification, the remaining power-
loss factors are in the aftertreatment system. DPF loading progression, SCR function, and DEF
quality can all reduce engine power output when the system forces derate or when exhaust
backpressure issues develop downstream of the measurement points.

B — Lead is the primary marker element for rod and main bearing overlay wear. The overlay is
typically a thin lead-tin alloy that provides the bearing's running surface. Rising lead levels in oil
analysis indicate this overlay is wearing, which is an early warning of bearing deterioration before
catastrophic failure.

A — Repeat visits on the same complaint often result from diagnostic gaps — information missed
in previous visits, outdated calibration not identified, or driver conditions not fully understood.
Reviewing the full history, verifying calibration, and thorough driver interview frequently reveal
the root cause that was previously missed.

C — Freeze frame data captures engine operating parameters at the exact moment a DTC was
detected — RPM, load, coolant temperature, intake air temperature, boost, and other critical
values. This contextual information is often more diagnostically valuable than the DTC itself,
identifying the conditions under which the fault occurred.

D — A cab noise increase over time as a steady drone during cruise points to a cab mount issue —
the mount has worn, allowing increased transmission of normal engine vibration into the cab. The
engine itself may be operating normally; the noise path has changed. Mount inspection and
replacement addresses the issue.

A — With cylinder contribution and compression both verified within acceptable ranges, engine
roughness must be coming from external sources — engine mounts transmitting vibration
differently, drivetrain vibration dampers failing, or other mechanical components creating the
perceived roughness. The engine itself is operating correctly.

C — ECM software updates don't resolve all issues; some require mechanical diagnosis. After
verifying the software is current, systematic mechanical diagnosis based on the specific complaint
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is the appropriate next step. Replacing the ECM or returning the truck without further work are
both inappropriate.

B — Both technicians are correct. Nickel is a marker for valve material wear and certain bearing
alloys. Manganese is also found in valve materials and some bearing alloys. Oil analysis trends on
these specific elements help pinpoint which engine components are wearing.

D — Low boost with normal exhaust back pressure points to the turbocharger side — the turbo
can produce rated boost only if the intake path is sealed and the VGT is functioning. Turbocharger
wear, charge air leaks between the turbo and intake, or VGT faults all produce this symptom.

C — Silicon is the marker element for dirt contamination. Elevated silicon without other wear
metals rising indicates external dirt is entering the engine without causing significant internal wear
yet. A leaking air intake system is the most common cause; investigation and repair prevents
progression to internal damage.

B — A valve with 0.045-inch margin (below the 0.060-inch minimum) combined with visible burn
damage indicates the valve has failed and is actively deteriorating. Insufficient margin cannot
dissipate combustion heat; the burn damage is evidence of this heat accumulation. Replacement is
required.

A — The three-stage torque procedure with torque-to-yield (TTY) fasteners stretches the bolts to
their yield point consistently across all positions, producing uniform clamping force. Single-stage
torque alone doesn't produce the reliable stretch that TTY fasteners require for their specified
clamping. Angle-of-rotation ensures the yield point is reached.

D — Cam lobe wear is typically a symptom — the underlying cause is oil supply issues, follower
defects, or contamination. Installing a new cam without identifying and correcting the root cause
guarantees the new cam will wear identically. Diagnosis must precede replacement.

C — Excessive valve stem-to-guide clearance allows oil to flow down the valve stem past the
guide and also prevents valve stem seals from functioning effectively. The result is oil consumption
through the guide, visible as blue smoke and reduced oil life. Both guide clearance and seal
integrity must be correct.

A — Structural cracks in the main bearing web area of the block are not reliably repairable in
commercial diesel service. The forces at this location during operation are too high for weld repairs
to provide long-term reliability; stress concentration at the crack tip continues to propagate. Block
replacement is required.

B — A rod big-end bore with readings of 2.875 and 2.872 inches at the same axial location shows
0.003 inches of out-of-round, which likely exceeds specification on most heavy-duty rod
tolerances. This indicates damage or wear requiring rod replacement. An out-of-round rod cannot
provide the precise bearing bore geometry required for proper lubrication.
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D — Cylinder liner protrusion measurement ensures uniform crushing of the head gasket fire ring
around each cylinder. Uneven protrusion results in uneven crush, producing variable clamping
force that can fail in service. Uniform protrusion is critical for gasket sealing integrity over engine
life.

C — A small hole in the piston crown indicates detonation — abnormal combustion where pressure
spikes are concentrated at one location, punching through the piston metal. Causes include
injection timing errors, fuel quality issues, or excessive cylinder pressure from other causes. The
damage pattern specifically identifies this failure mode.

A — Excessive crankshaft main journal taper indicates journal wear that requires regrinding or
complete crankshaft replacement. The wear is not acceptable for continued service at standard
bearing sizes. The condition is typically caused by extended operation beyond service limits or
contamination-related wear.

B — TAN of 4.8 (more than 2x the baseline of new oil at 2.0) indicates the oil has oxidized and
accumulated acidic combustion byproducts beyond the alkaline reserve could neutralize. The oil
has reached the end of its effective service life and should be changed before additional engine
damage occurs.

D — A higher-pressure-rated cap raises the boiling point of the coolant. Since water's boiling point
rises with pressure, higher system pressure allows higher safe operating temperatures before boil-
over occurs. This is why heavy-duty diesel cooling systems use pressurized designs.

D — Oil-in-coolant without coolant-in-oil indicates an internal leak where oil pressure exceeds
coolant pressure. The oil cooler is the most common location for this specific pattern. Because oil
system pressure is higher than coolant pressure during operation, internal leaks flow from oil to
coolant rather than the reverse.

A — Both technicians are correct. Oil analysis provides early warning of wear before mechanical
failure occurs, allowing preventive action. Trend data from multiple samples reveals patterns and
rates of change that single samples cannot show. Both principles are foundational to effective oil
analysis programs.

C — SCA chemistry (primarily nitrite-based) replenishes the cavitation inhibitor package that
protects cylinder liner outer surfaces from pitting. Cavitation occurs when coolant bubbles form
and collapse against liner surfaces during cylinder flex; nitrite-based inhibitors form protective
films that prevent this damage.

B — 15W-40 is a multigrade oil viscosity rating. The 15W portion indicates cold-flow
characteristics at winter startup temperatures; the 40 portion indicates viscosity at operating
temperature. Multigrade oils provide adequate flow in cold conditions while maintaining proper
film strength at operating temperature — essential for heavy-duty diesel service across varying
conditions.
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D — Oil residue on CAC internal surfaces will immediately contaminate a new turbocharger. Any
new turbo installed on the engine will receive oil contamination from the CAC, potentially
damaging seals and requiring premature replacement. Cleaning or replacing the CAC before turbo
installation is essential.

A — A VGT stuck fully closed at idle will cause excessive exhaust back pressure immediately, and
this back pressure will rise dramatically as RPM increases, leading to overboost concerns and
potential turbocharger overspeed damage. The stuck-closed condition cannot be tolerated by the
engine under any load.

B — Exhaust manifold gasket leaks produce ticking or puffing noises loudest at cold start, when
the manifold has not yet thermally expanded to seal the gasket. As the manifold warms and
expands, the gasket typically seals better, reducing the noise. This characteristic pattern identifies
the specific failure location.

D — DPF differential pressure of 58 inches of water (nearly 4x spec max) indicates heavy loading
that has progressed well beyond normal operating range. Parked regeneration may clear excess
soot, but if ash accumulation is the primary cause, physical cleaning or filter replacement is
required. Immediate intervention is needed.

C — A stuck-closed EGR valve prevents exhaust recirculation, which dilutes the intake charge and
reduces peak combustion temperatures. Without this dilution, NOx production rises significantly,
triggering aftertreatment faults as SCR cannot compensate for the increased NOx input. Emissions
compliance cannot be maintained.

A — The intercooler (charge air cooler) cools compressed air from the turbocharger before it enters
the intake manifold. Cooler air is denser, providing more oxygen per unit volume for combustion.
This increases engine efficiency and power output; without cooling, compressed air would arrive
too hot for optimal combustion.

B — Rail pressure deficit with lift pump supply verified at specification points directly to the HP
pump. Wear in the pump reduces its output capacity; the HP pump cannot develop commanded
rail pressure despite adequate supply pressure. This is the standard diagnostic conclusion when
supply is confirmed and rail pressure is inadequate.

A — HPCR injectors carry unique factory calibration codes that encode their individual flow
characteristics. The ECM uses this code to compensate for injector-to-injector variation during
operation. Without proper coding, the ECM cannot balance cylinder delivery, producing imbalance
faults and emissions issues.

C — Biodiesel acts as a solvent in fuel systems, dissolving accumulated deposits from tanks, lines,
and filters. These dissolved deposits collect in the fuel filter, causing premature plugging. When
switching to biodiesel blends, filter service intervals should be reduced during the transition period
to prevent starvation-related issues.
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B — Increased return flow indicates fuel is bypassing the injector nozzle rather than being
discharged as injection. Worn plunger surfaces or stuck/leaking control valves allow rail pressure
to escape through the return path, wasting fuel as return flow instead of delivering it as injection.
This is classic internal injector wear pattern.

D — Low ICP (Injection Control Pressure) on HEUI during cranking points to the high-pressure
oil system. Either the HP oil pump cannot build adequate pressure, or the IPR (Injection Pressure
Regulator) is malfunctioning. Without adequate ICP, HEUI injectors cannot develop injection
pressure, preventing start.

A — A water-in-fuel warning indicates water has accumulated in the fuel/water separator bowl to
the level of the sensor. The manual drain should be opened to release the accumulated water. Once
drained, the warning should clear. If the warning returns quickly, the source of water contamination
should be investigated.

C — Primary fuel filter/water separators on heavy-duty diesels filter at 10-30 microns nominal.
This range captures significant contamination while maintaining flow capacity. The finer
secondary filter (2-4 microns) provides final protection for high-pressure injection components.
Primary filters are sized for flow capacity with adequate initial protection.

D — Both technicians are correct and describe the defining features of their respective systems.
EUI (Electronic Unit Injector) uses cam-driven plungers within each injector to generate injection
pressure. HEUI (Hydraulic Electronic Unit Injector) uses high-pressure engine oil acting on a
hydraulic intensifier to generate injection pressure.

B — Pilot injection delivers a small quantity of fuel — typically 2 to 5 percent of total cycle fuel.
The small volume is enough to initiate combustion early and raise chamber pressure/temperature,
reducing ignition delay on the main injection. Main injection (65-85%) delivers the bulk of fuel
for power production.

A — Inadequate low-pressure supply prevents the HP pump from receiving sufficient fuel to
develop rated rail pressure. Reduced rail pressure directly reduces injection quantity and therefore
engine power output. The lift pump and supply path must maintain adequate pressure under all
demand conditions to support HP pump operation.

C — A stuck-open control valve allows continuous fuel leakage through the injector during non-
injection events. The result is possible cylinder flooding with uncombusted fuel and reduced actual
injection quantity per cycle (because rail pressure is wasted through the leak rather than delivered
through the nozzle).

B — EUI injectors require cam-driven plunger motion to generate injection pressure, combined
with ECM-commanded solenoid control to determine when injection occurs. The camshaft drives
the plunger; the ECM solenoid controls timing. This combination distinguishes EUI from HEUI
(which uses oil pressure) and HPCR (which uses stored rail pressure).
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B — Both technicians are correct. Injector return flow testing identifies excessive internal leakage
by measuring flow rates compared to specifications or peer injectors. Injectors with leakage
beyond specification waste rail pressure and produce cylinder imbalance even when they fire
correctly. Replacement restores proper operation.

D — Pilot injection is timed to approximately 15 to 25 degrees BTDC (before top dead center),
initiating combustion before the main injection arrives. This timing allows the small pilot event to
begin combustion and raise chamber conditions, reducing ignition delay on the main event and
significantly reducing diesel combustion noise.

C — Air leaks in the low-pressure supply can be located through visual inspection of fittings and
connections, followed by pressure testing to verify supply integrity. Replacing components without
first identifying the specific leak location wastes parts. Adjusting rail pressure does not address the
underlying supply issue.

C — Fuel temperature affects fuel density — hotter fuel is less dense than cooler fuel. Because
injection quantity is calculated by the ECM as a volume, temperature variations produce variations
in the mass of fuel delivered per injection pulse. Modern ECMs monitor fuel temperature and
compensate injection timing and quantity accordingly.

B — Series-parallel battery configurations combine series connections (to establish operating
voltage) with parallel connections (to increase total current capacity). For a 12V system requiring
high cranking current, multiple 12V batteries in parallel increase total capacity while maintaining
the 12V operating voltage. This design meets heavy-duty diesel current demands.

D — Alternator output depends on both RPM and load. At high RPM with moderate load, voltage
remains near the regulated setpoint; as electrical load increases, output capacity may not keep up
at all load conditions, causing voltage to drop slightly. Reading 13.5V under 200+ amps of load is
within acceptable range for typical charging systems.

A — Starter current of 2,400 amps against normal 1,500 amps represents 60% overcurrent —
indicating either internal starter fault (worn brushes producing arcing, shorted windings) or
increased mechanical load (seizing engine, tight bearings, hydraulic lock). Normal operation
would produce the expected 1,500-amp draw.

C — During 300-amp grid heater operation, battery voltage drop from 12.6V to 10.2V is expected
behavior. The substantial current draw produces proportional voltage drop across battery internal
resistance (as per Ohm's law). This does not indicate battery failure — it is normal response to
heavy electrical load.

B — Exhaust brakes operate by restricting exhaust flow with a butterfly valve in the exhaust
piping. This restriction creates back pressure that the piston must pump against during the exhaust
stroke, absorbing engine work as pumping losses. The mechanism is simpler than compression-
release brakes but produces less power per cylinder.
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D — Compression-release engine brakes use engine oil pressure to hydraulically actuate the
master/slave piston circuit. The master piston (driven by a dedicated cam lobe or linkage) displaces
oil through the hydraulic circuit to the slave piston, which pushes the exhaust valve open near TDC
during compression stroke. Adequate oil pressure is essential for this mechanism.

A — Both technicians are correct. Many heavy-duty diesels have both compression-release and
exhaust brakes working together for enhanced braking capability. Compression-release brakes
produce significantly more braking horsepower per cylinder than exhaust brakes because they
waste the full compression energy, while exhaust brakes only create pumping losses.



