AT 261 - Ch 5 Lab Intake Systems

Name: _________________________________________

Date: __________________________________________
Locating "False Air", "Pirate Air", or a Vacuum Leak on an intake manifold

Any air that is not calculated by the PCM is what is known as "false air, pirate air" as well as a vacuum leak.  A vacuum leak can be caused by any of the following items;

Missing or disconnected vacuum lines off of the intake manifold, damaged or loose intake gasket, damaged intake manifold or opening in the air intake system (snorkel or air filter housing).

Leaks behind the throttle plate are classified as vacuum leaks, leaks before the throttle plate but after the MAF sensor is false air or pirate air.

If excess air enters the engine after it has been read by the mass air flow sensor (MAF), the PCM does not know how much air has truly entered the engine and thus runs poorly.  Likewise a (MAP) manifold absolute pressure sensor will see a slow or "lazy" response in the intake manifold.

Common symptoms of false air include stalling at idle (large leak) and high idle (small leak).  Both of these symptoms lead to an engine that runs lean because the PCM cannot "see" this extra air and thus cannot compensate for the extra fuel needed to keep the mixture at 14.7:1.  Running lean will tend to make the engine run hotter than normal and thus cause an increase in NOx production.  The PCM will attempt to correct the fuel mixture - often over compensating and causing an increase in HC/CO production.  A "check engine lamp" may also be on with a lean or rich code from the Oxygen sensor due to the error with the air/fuel ratio in the exhaust stream.

Locating a Possible Vacuum Leak
Tools and equipment you will need;
2001 Honda Accord

Smoke Machine

( - Start and run the vehicle.

( - Did the vehicle have a problem running at a high idle or stalling? ____________________________

Note: High idle is normal for the first 30 seconds of startup.  Running at 1000-1500 RPM is not a cause for concern on a cold engine.  However a high idle after several minutes, or once the vehicle has warmed up is a problem.

( - Remove the vacuum gauge and install the smoke generator into the air inlet of the engine.

( - Start and run the smoke machine and see if you can locate a leak.

What were your findings? _______________________________________________________________________
If there is a leak, is it before or after the throttle plate? ________________________________________

Is this "false or pirate air", or a vacuum leak? _______________________________________________

Locating A Possible Vacuum Leak
Tools and equipment you will need;
2001 Ford Windstar (Black)
The customer complaint is stalling at startup.  Find the problem with the vehicle.
Results ____________________________________________________________________________

Variable Intake Manifolds
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Another popular technology in recent years is Variable Intake Manifold. Like variable valve timing, it is intended to change the rate of breathing according to engine speed. 

Variable Intake Manifold engines doubled the numbers of intake manifold pipes: one set operates in low speed and another operates in high speed. The low speed manifold pipes are longer or bent, which slow down the fresh air entering combustion chamber. Slower air intake allows better mixing with fuel, thus improves burning efficiency and boost low speed torque. 

At high speed, above a preset threshold rpm, the low speed manifolds shut down while the fast manifold, which is short and straight, take over. As a result, intake air enters the combustion chambers faster, fulfills the requirement of fast breathing in high rpm, and thus improves high-speed power output. 

There are two methods of actuation electrical and electrical vacuum

Testing a Vacuum Driven Variable Intake (On Car)
Tools and equipment you will need;
2001 Acura 3.5 RL

Vacuum Gauge

Note: The test is already set up, the gauge is hooked up to the lower intake diaphragm

( - Start the vehicle and note the vacuum reading ________ in/HG

( - On the schematic, what pin number/colors control the (low) intake bypass solenoid? _______________________

( - On the schematic, what pin number/colors control the (high) intake bypass solenoid? _____________________

( - Slowly increase the RPM until the vacuum gauge shows a change

( - Did the vacuum gauge change readings? (Yes/No) _____________

( - What is the vacuum reading when this change takes place? _____________ in/HG

( - At what RPM does this change take place? ____________________ RPM

Note:  While both types of vacuum valves are actuated by a control solenoid, a leak in the valve would cause a variable intake that never changed.

A stuck solenoid would cause a valve that was either stuck in the upper or lower position.  

Customer complaints range from being unaware about the adjustments at all, to a check engine lamp, or poor performance at high or low speeds.

Testing a Electrically Driven Variable Intake (On Car)
Tools and equipment you will need;
2001 Ford Windstar (Red)

DVOM

( - Start the vehicle and note the position of the intake runner solenoid arms

(Continued onto next page)
( - Momentary rev the engine to WOT

( - Did the position of the intake runner solenoid arms change? (Yes/No) _____________

( - Allow the vehicle to return to idle

( - SLOWLY rev the engine to WOT

( - Did the position of the intake runner solenoid arms change? (Yes/No) ____________

( - On the schematic, what pin number/colors control the intake runner solenoid? __________________________

( - Back probe the DVOM into the BLACK and ORANGE/WHITE wires (See Schematic)

( - Set the DVOM to "Volts DC"

( - What is your reading with the engine running at idle? ________________________ Volts

( - Momentary rev the engine to WOT, so that you see the arms move on the solenoid.

( - What is your reading when the solenoid moves? ________________________ Volts

Disassemble Intake (Off Car)
Tools and equipment you will need;
Intake for a 1993 Toyota Paseo

Tool Board

( - Disassemble the upper part of the intake off of the lower part of the intake.

( - Is there a gasket between the upper and lower intake? (Yes/No) _____________

( - Remove the throttle body off of the upper part of the intake.

( - Is there a gasket for the throttle body? (Yes/No) _____________

( - Carefully inspect the components.

( - Reassemble the components and torque all fasteners to 20 in/Lbs.

Testing a Vacuum Driven Variable Intake (Off Car)
Tools and equipment you will need;

Variable Intake Runner system (Intake for a 1995 Toyota Camry)

Vacuum Pump W/ Gauge

Mini Light

( - With no vacuum does the air go to the upper chamber, lower chamber, or both? ___________________

( - Apply vacuum to the valve

( - How much vacuum did it take to get the valve to move? _____________ in/HG

( - Apply full vacuum to the valve.

( - With full vacuum does the air go to the upper chamber, lower chamber, or both? ___________________

( - Does the valve hold a steady vacuum? (Yes/No) _____________

Conclusions and Questions;
An engine that runs at high idle is most likely due to;

A.  Too much fuel pressure

B.  A vacuum leak

C.  Stuck open fuel injector

D.  Missing air filter

An engine that has a vacuum leak will show;

A.  High idle

B.  Lean mixture

C.  High NOx, High HC, High CO

D.  All of the above

Engine toque at low RPM on a variable intake

A.  Takes a longer path

B.  Takes a shorter path

C.  Takes a middle path

D.  None of the above

Loose or missing intake gaskets can cause;

A.  Rich mixture, stalling, high NOx, and low idle, check engine lamp on

B.  Lean mixture, stalling, Low NOx, and low idle, check engine lamp off

C.  Lean mixture, stalling, high NOx, high idle, check engine lamp on

D.  Lean mixture, stalling, low NOx, and high idle, check engine lamp on

Leaks behind the throttle plate are classified as;

A.  Vacuum leak

B.  Pirate Air

C.  False Air

D.  Fake Air

Leaks before the throttle plate, but after a MAF sensor are the throttle plate are classified as;

A.  Vacuum leak

B.  Pirate Air

C.  False Air

D.  B and C

A large leak in an intake will cause;

A.  Stalling

B.  Lean mixture

C.  High CO

D.  High Idle

A small leak in an intake will cause;

A.  Stalling

B.  Rich mixture

C.  Low idle

D.  High Idle

At higher RPMs a variable intake will direct air to;

A.  a longer path

B.  a shorter path

C.  a middle path

D.  None of the above

What might a customer complain about with a damaged variable intake system?

A.  lack of power at high speeds

B.  check engine lamp on

C.  lack of power at low speeds

D.  All of the above

NATEF TASKS - VIII. ENGINE PERFORMANCE

D. Fuel, Air Induction, and Exhaust Systems Diagnosis and Repair

1. Diagnose hot or cold no-starting, hard starting, poor driveability, incorrect idle speed, poor idle, flooding, hesitation, surging, engine misfire, power loss, stalling, poor mileage, dieseling, and emissions problems on vehicles with injection-type fuel systems; determine necessary action. P-1

6. Inspect throttle body, air induction system, intake manifold and gaskets for vacuum leaks and/or unmetered air. P-2
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