Mass air flow sensor wiring diagram

The symptoms of a bad mass air flow sensor include low engine power, poor fuel economy, an
engine that won't start, a check engine light on the dash and a gas smell from the exhaust
fumes. The job of the mass air flow sensor is to keep track of the amount of air coming in
through the air filter, so that the ECU can adjust the amount of fuel getting into the engine. If the
mass air flow sensor isn't working properly then you will be faced with one or more symptoms
such as lack of power and bad fuel economy. Of course, there are many other reasons why your
car might not be running properly, so today I'm going to explain how to diagnose a bad or
failing air flow meter and see what's involved in fixing it. The mass air flow sensor MAF data is
vital for fuel delivery control. The amount of air entering the engine through the air filter is going
to fluctuate depending on how fast the engine is running. If you push down on the accelerator,
the engine will need more fuel to increase the rate at which the pistons are moved. In order to
increase speed, more fuel and air is needed. The amount of fuel must be kept in line with the
amount of air coming in. This is why the mass air flow sensor is important. It must be able to
accurately measure the air flow and send this information to the ECU in real time. Therefore the
most common signs of a bad mass air flow sensor usually appear in the form of an engine that
is performing badly. Here are some of the most common bad mass air flow symptoms that you
will typically come across. A bad mass air flow sensor will usually trigger a check engine light.
This is because the ECU will detect an out of range value coming from the MAF sensor and the
check engine light is its way of letting you know that something is wrong. Most ECUs will revert
to a default air mass value range to keep the engine running. This is not an accurate value and
will result in more fuel being fed into the engine than is required. Depending on the vehicle year
and maker the ECU may not compensate for this failure during idle. This might cause a rough
idle or even an engine dying occasionally while idling. A bad mass air flow sensor won't reliably
measure the amount of air coming in through the air filter, resulting in a delay in the fuel
delivery during sudden acceleration and a temporary lack of power. In such a scenario, the ECU
will sense the drop in engine vacuum first and then using other sensors, will decide if more fuel
is required. That process could take half a second to a second, more than enough to perceive
the hesitation. This condition will be worse under wide open throttle acceleration. A failure to
deliver the exact amount of fuel to the engine, will affect the fuel to air ratio in the combustion
chambers. If there is too much fuel getting into the engine, this can end up in the exhaust fumes
and could cause a noticeable gas smell coming from your exhaust pipe. It can also cause
premature failure of the catalytic convertor if left un-repaired. It's job is to report, in real time,
the mass of air entering the engine. This information is used by the Electronic Controller Unit
ECU to determine the amount of fuel needed to achieve the stoichiometric ratio consisting of
This calculation is then adjusted after analyzing the data from the rest of sensors, especially the
oxygen sensor feedback that is used as a key input for the corrections of the next computing
cycle. Depending on the year and make of the vehicle, you may find different types of mass air
flow sensors, from the old-style vane air flow meter to the modern era hot-wire mass air flow
meter. Since hot-wire technology is the most widely used today, we'll assume that your MAF is
using that design. The filament is usually inside a cavity that is part of the MAF sensor. The
theory behind this technology is quite simple, the amount of current required to keep the
filament at its preset temperature is directly proportional to the air volume entering the engine.
There are variations of hot-wire technology too. In order to know the air mass, you do need air
volume but also air temperature and barometric pressure. The combination of the three sensors
provides the necessary information for calculating the air mass flow in real time. Another
important factor to consider is the MAF signal output. The main difference between an analog
mass air flow sensor and a digital one is its output. Depending on the mass air flow sensor
installed on your vehicle, you may need one or more of the following tools:. A professional
grade automotive scanner with live data graphing capabilities is not essential for testing the
MAF sensor but certainly would speed up the process no matter what kind of sensor is
installed. Always refer to the appropriate OEM literature when possible. Original manufacturer
diagnostic procedures should always have precedence over a generic workflow. For doing so
you only need to connect your code reader and turn the ignition key on engine off , a state
usually known as KOEO. If the Check Engine Light turns on then stop the engine and continue
with the diagnostic. If the Check Engine Light remains off then drive the vehicle for 5 to 10
minutes. If the light remains off you may have an intermittent problem. If the light lit during your
driving cycle then continue with the diagnostic process. Look for burnt, damaged, corroded or
deteriorated wires. Pay special attention to possible shorts to ground or open circuits produced
by a faulty insulation. Ensure that the ignition key is switched off and unplug the MAF sensor
harness connector. Look for bent terminal pins, loosely connections, corrosion or any other
possible indication of a bad connection. Air entering the engine may have oil particles as well
as dust and other pollutants that decrease the MAF sensibility over time. An exhaustive visual

inspection to discard this condition is a must before going any further. Refer to the appropriate
wiring diagram to identify your connector signals. The intake air temperature sensor is analog,
meaning it needs a reference voltage of 5V coming from the ECU. Now place one multimeter
probe in a known ground battery negative is a good one and the other probe tip in the terminal
of the MAF sensor wiring harness corresponding to the ECU reference. If there is no voltage or
is below 4V then you must check the continuity and electrical resistance of the wire from the
terminal all the way to the ECU itself. Repeat this test for each of the MAF ground signals. The
integrated MAF controller uses a 12V supply voltage to power itself but also to operate the
hot-wire filament. Without this power line, the MAF would shut-off immediately. Optional tools: a
professional automotive diagnostic scanner with live data graphing ability. Depending on your
vehicle and scan tool maker you may have several items to check. Focus on the calculated MAF
output, many times expressed in grams per second. Once you are ready start the engine to
enter KOER mode. If your scan tool has a graphing ability turn it on. Gently accelerate and
decelerate the engine. The resulting lines should be similar, increasing and decreasing
simultaneously. The greater the difference between them the greater the probability that you
have a bad mass air flow sensor. Replacing a mass air flow sensor is fairly straight forward, so
most of the cost comes from the cost of the part, and not the labor. It will probably cost more,
but it will last longer. I've tried cheap aftermarket sensors from lesser known manufacturers and
they always fail within 6 months to a year. Depending on your vehicle, you may be able to
replace the inner 'sensor part' of the MAF, and this can be cheaper than buying the entire part.
Here's a table of popular vehicles, with the approximate cost of replacing the mass air flow
sensor. The MAF sensor is usually located between the throttle body and the air filter housing.
It's not a difficult job to replace the sensor as it usually only involves removing the air filter box
and some air pipes. Sometimes you may be able to extend the life of the mass air flow sensor
by cleaning it. As explained above, the sensor can become covered in grease and dirt and this
can affect its performance. In my experience, if the engine is performing very badly, then the
sensor may be worn as well as dirty. A dirty MAF sensor will affect things like fuel economy and
may cause a delay in acceleration, but usually won't cause a misfire or engine cut out. If the
check engine light comes on, then it usually points to a sensor that is broken and cleaning it
won't make any difference. Here are the basic steps involved in cleaning a mass air flow sensor.
They may differ from vehicle to vehicle, so it's a good idea to refer to a service manual if
possible. I usually clean the sensor whilst it is still fitted to the car, as there is usually no need
to remove it, but some people prefer to remove it, both approaches work fine. Locate the air
filter box and loosen the connection between the mass airflow sensor and the air filter box. You
may need to remove the air filter box completely. You need clear access to the mass air flow
sensor housing without removing it from the vehicle. Remove the mass air flow sensor. Once
you have access to the mass air flow sensor, carefully remove any larger pieces of dirt such as
leaves or small stones etc. There shouldn't be any dirt on this side of the air filter, but
sometimes if the air filter is dirty and has not been changed in a long time then dirt can
accumulate here. Remove the sensor from the air filter box or from the vehicle. Clean the
surface of the MAF sensor. Try not to touch the sensor surface with your hands as grease and
dirt from your hands can damage it. Refit the mass air flow sensor to the car. Refit everything
carefully, and be sure to reconnect the wiring harness to the MAF sensor housing. If necessary,
replace the air filter with a new one. Here's a video that explains the process. You can drive with
a bad mass airflow sensor, but you shouldn't as it can lead to the damage of other engine
components and your vehicle will use a lot more fuel than it should, especially at higher speeds.
On most modern vehicles, if the ECU receives no signal or an out of range signal from the MAF,
then it will try to compensate by adjusting things like the fuel delivery and the engine timing.
The ECU will effectively use a default airflow value that is related to the position of the throttle
body. This is an inaccurate, approximate value and is used to keep the engine running. Usually,
a car will continue to run indefinitely with a bad MAF sensor, but it will experience the
symptoms as outlined above. It is ok to slowly drive a short distance to a repair shop, or to your
house if you know that the MAF sensor is faulty, but you should really change or clean the MAF
as soon as possible to avoid damage to the engine. Sometimes a mass airflow sensor can start
to fail and even trigger engine error codes such as P and P, without triggering a check engine
light. There must be a problem with the mass airflow sensor circuit for the check engine light to
illuminate. Most of the time, the MAF sensor itself will not fail completely, and instead, will just
stop sending an accurate air flow reading to the ECU. If the sensor does fail completely, or there
is damage to the sensor wiring or connector then the check engine light will usually stay on.
Most of the time, a mass air flow sensor will fail because it loses its sensitivity over time due to
a build up of dirt or grease. It will also be affected by the high temperature of the engine. Due to
its location in the engine, the mass airflow sensor can regularly be exposed to a wide range of

temperatures from freezing to well over degrees. This will affect the electronic properties of the
hot-wire sensors, causing them to degrade and become desensitised. A performance air filter
attached to the mass air flow sensor. If the air filter is not changed regularly, or if a low quality
aftermarket filter is used, the MAF sensor won't be properly protected from incoming impurities.
If your vehicle has a performance air filter fitted, these too can shorten the lifespan of the MAF
sensor. Most performance air filters work by letting more air in than an OEM air filter. This is
achieved by making the filter material more permeable. Unfortunately, if more air is getting
through then more dirt can get through also, and this can find it's way to the surface of the MAF
sensor. To compensate for the bigger holes in a performance air filter, it's important to regularly
apply oil to the filter. If the filter runs dry for a lengthy period, this can have a negative affect on
the MAF sensor. It's also important not to use too much oil and to allow the filter to dry before
fitting, so as not to contaminate the MAF sensor with the oil. The symptoms of a bad mass air
flow sensor include a car that is difficult to start, bad fuel economy, a rough idle, lack of power
especially when accelerating and sometimes a fuel smell from the exhaust fumes. A properly
functioning MAF sensor is vital for an engine to run efficiently. If you suspect your car has a
bad MAF sensor then you should check it out as soon as possible. Bad Mass air Flow Sensor
Symptoms. A bad mass air flow sensor is often the likely culprit if your car isn't running as it
should. Cost of replacing mass air flow sensor. How to clean a mass air flow sensor. Related
Questions - Bad mass air flow sensor. Summary - symptoms of a bad mass air flow sensor.
Check Engine Light appearing on the dashboard A bad mass air flow sensor will usually trigger
a check engine light. Engine hesitation during acceleration A bad mass air flow sensor won't
reliably measure the amount of air coming in through the air filter, resulting in a delay in the fuel
delivery during sudden acceleration and a temporary lack of power. Summing up, before going
any further you should understand the following key concepts: Most mass air flow sensors use
hot-wire technology. Keep that in mind during diagnostics Some air flow meters have digital
outputs. Digital outputs can only be measured using frequency meters DVOM or oscilloscope or
an automotive scan tool. Depending on the mass air flow sensor installed on your vehicle, you
may need one or more of the following tools: OBD2 Code Reader Digital multimeter DMM
Automotive diagnostic scanner with live data capabilities Digital Oscilloscope A professional
grade automotive scanner with live data graphing capabilities is not essential for testing the
MAF sensor but certainly would speed up the process no matter what kind of sensor is
installed. A mass air flow meter removed from it's housing. Preliminary Steps. Visual
Inspection. Electrical Tests. Scan Tool Tests. Recommended tools: automotive scan tool with
live data capabilities. Detaching the negative terminal is usually enough. Generally speaking,
the connector has a plastic tab that you should push down while you pull out the harness. But
in many cases, there is a small security clip sometimes plastic, sometimes metallic that must be
removed first using an adequate screwdriver. Loose both clamps using the adequate
screwdriver and remove the sensor. Be cautious while doing so. You will need entering in
KOEO mode for doing so. Try to accelerate as you would normally do. Let the sensor surface
dry completely before refitting it to the vehicle. Can you drive with a bad mass air flow sensor?
Bad mass air flow sensor with no check engine light? What causes a mass air flow sensor to go
bad? Summary - symptoms of a bad mass air flow sensor The symptoms of a bad mass air flow
sensor include a car that is difficult to start, bad fuel economy, a rough idle, lack of power
especially when accelerating and sometimes a fuel smell from the exhaust fumes. Mass Air
Flow Sensor Wiring Diagram â€” bosch mass air flow sensor wiring diagram, delphi mass air
flow sensor wiring diagram, gm mass air flow sensor wiring diagram, Every electric structure is
made up of various unique pieces. Each part should be placed and linked to other parts in
particular manner. How does this diagram assist with circuit building? The diagram offers visual
representation of an electrical arrangement. On the other hand, this diagram is a simplified
version of this arrangement. This makes the procedure for assembling circuit simpler. The first
element is symbol that indicate electrical element in the circuit. A circuit is generally composed
by various components. The other thing you will discover a circuit diagram would be traces.
Lines in the diagram show how every component connects to one another. The positions of
circuit parts are comparative, not exact. The arrangement is also not plausible, unlike wiring
schematics. Diagram only reveals where to place component at a place relative to other
components within the circuit. Though it is simplified, diagram is a fantastic foundation for
everyone to construct their own circuit. One thing you have to learn before studying a circuit
diagram would be your symbols. The most common components are capacitor, resistor, and
battery. There are also other elements such as ground, switch, engine, and inductor. At times,
the cables will cross. Injunction of two wires is usually indicated by black dot in the intersection
of 2 lines. Colors can also be utilised to differentiate cables. Usually, there are two chief kinds of
circuit connections. The very first one is known as series link. Because of that the electrical

current in each part is similar while voltage of the circuit is total of voltage in each component.
Parallel connection is much more complicated compared to series one. Unlike in string
connection, the voltage of each element is similar. This circuit includes branches that are
passed by distinct electrical current levels. The current joins together when the branches meet.
There are numerous items that an engineer should look closely at when drawing wirings
diagram. To begin with, the symbols used in the diagram should be accurate. It must represent
the specific component needed to construct an intended circuit. When the symbol is incorrect
or uncertain, the circuit will not work since it is supposed to. It is also highly advised that
engineer draws favorable supply and damaging source symbols for better interpretation.
Meanwhile, the negative supply emblem is place under it. The current flows in the left to right.
Besides this, diagram drawer is advised to limit the number of line crossing. The line and part
placement should be designed to decrease it. Because you can begin drawing and translating
Mass Air Flow Sensor Wiring Diagram may be complicated undertaking on itself. The
information and suggestions that have been elaborated above should be a terrific kick start,
though. Each component should be set and connected withâ€¦. True Freezer T 49F Wiring
Diagram â€” true freezer model t 49f wiring diagram, true freezer tf wiring diagram, true t 49
freezer wiring diagram, Every electrical arrangement is composed of various distinct parts.
Each part should be placed and linked to different parts inâ€¦. Pool Pump Wiring Diagram â€” v
pool pump wiring diagram, century pool pump wiring diagram, hayward pool pump wiring
diagram, Every electrical arrangement consists of various different parts. Each part ought to be
placed and linked to other parts in particular manner. If not, theâ€¦. Rockford Fosgate Amp
Wiring Diagram. Directv Genie Wiring Diagram. Take a look at the Applies To: box on the right
column to check for specific application info. Testing the mass air flow MAF sensor itself is
easy and can be done with a simple multimeter. You can buy the MAF sensor for your Ford in
just about any auto parts store but you'll spend a whole lot more because they mark it up quite
a bit. My suggestion is to buy it online or at least comparison shop to get an idea of how much it
costs and how much you can save. Not sure if the above mass air flow MAF sensor fits your
particular Ford? Don't worry, once you get to the site, they'll make sure it fits by asking you the
particulars of your vehicle. If it doesn't fit, they'll find you the right one. You can find them all in
this index: Ford 4. Other than not meeting any of those 3 criteria, this was a fine article. As an
Amazon Associate, I may earn a small commission from qualifying purchases from the Amazon
product links from this website. Your purchase helps support my work in bringing you real
diagnostic testing information to help you solve the problem! The following links:. If this info
saved the day, buy me a beer! All Articles: 4. Applies To:. Ford Vehicles:. Do NOT follow this
link or you will be banned from the site! If the MAF is bad either because it's not producing a
signal or producing an erratic one , the car's idle will return to normal and the car will seem to
run fine. Well, then, this is the article for you. Before I go on, let me tell you that VW uses
several types of mass air flow sensors also known as Air Flow Meters , for the most part they
can be divided into two categories. One type has a connector with 4 slots for only 4 male spade
terminals and the other has 5 slots for 5 or 4 male spade terminals. This tutorial is for the MAF
sensor with the connector that has 5 slots for 5 or 4 male spade terminals. You'll need to unplug
the MAF on your VW to make sure, since some MAF sensors with 5 male spade terminals only
have four wires coming out of the connector. The test in this article is for the Bosch MAF sensor
that produces an analog voltage signal that can be measured by setting the Voltmeter in Volts
DC mode. It seems to me that the most common fix, in my experience, to solve a MAF issue on a
VW has been to just clean it. Well, this MAF sensor easily becomes contaminated with dirt and
stuff from the air filter not performing its job or the box that holds the air filter is broken or not
sealing correctly. Although I don't have step by step instruction on how to clean it, Googling the
subject will bring you a lot of good articles on the subject. As a last note on the subject, don't
use carburetor or brake clean spray or gasoline to clean your MAF sensor with. These solvents
can damage the sensor. Also, don't attempt to physically clean the sensor with anything. Your
local auto parts store will have a MAF sensor cleaning spray. The second most common
problem I have encountered on most VW's over the years is air leaks between the MAF sensor
and the Throttle Body especially true if it's a turbo-charged engine where the plumbing between
the MAF sensor and Throttle Body seems to run for miles. It is crucial, yes very critical that you
first check that there are no air leaks between these two. Otherwise this air leak will skew the
results of your test and you might end up replacing a good MAF and in the process throwing
money away. How do you check for air leaks? With your eyes and hands. That's right, no
special tools required. OK, you're gonna' start by checking the basics. After that, we'll test the
actual performance of the MAF sensor as the engine is running. Use a digital multimeter for all
tests where a multimeter is called for. The MAF sensor produces an analog voltage signal. Now,
when testing this voltage signal, the important thing to know is not an actual Volts number at a

specific RPM, but to look for crazy and extreme fluctuations in the voltage signal that do not
correspond to the actual air intake RPM's of the engine or no Signal at all. For example: If at Idle
the voltage reading starts to spike up and down without you accelerating the engine or if there's
no Signal at all. The safest way to test these circuits, and the method I always use, is using a
wire piercing probe. You can see an example of this tool here: Wire Piercing Probe. Using this
probe, I don't have to disconnect the MAF sensor's connector to probe the front of the female
terminal and possibly risk damaging it. Independent of the method you use, be careful not to
damage the wire or the female terminal. Take all safety precautions. The MAF connector has
slots for 5 wires. On some vehicles, only 4 slots are actually used and the fifth one is empty.
This is no cause for concern because it's the same sensor type regardless of the amount of
circuits used. The testing information in this Fast Test Article applies to them all. As you've
already noticed, the photo above has the MAF connector numbered 1 thru' 5. I'll be using these
numbers for the circ
2000 mitsubishi eclipse fuse box diagram
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cd4e transmission troubleshooting
uit descriptions. The sensor itself will have these numbers molded on it too. The large arrow
represents the direction of the Air Flow into the engine. Here's the description of each circuit
below. What about the color of the wires? Good question. The colors of the wires in the photo
will not match what is on your vehicle. This is no cause for concern. The circuit descriptions are
not tied to the color of the wire. In other words, no matter what the color of the wire, the circuit
descriptions remain the same. How To Test The 1. All Tutorials: Volkswagen 1. This material
may not be reproduced without the author's consent. As an Amazon Associate, I may earn a
small commission from qualifying purchases from the Amazon product links from this website.
Your purchase helps support my work in bringing you real diagnostic testing information to
help you solve the problem on your vehicle. Page 1 Page 2 Page 3. Volkswagen 1. Do NOT
follow this link or you will be banned from the site! Hate Spam.

