Subaru impreza engine diagram

The Subaru EJ engine is a series of four-stroke automotive engines manufactured by Subaru.
They were introduced in , intended to succeed the previous Subaru EA engine. The EJ series is
the mainstay of Subaru's engine line, with all engines of this series being valve horizontal
flat-fours , with configurations available for single, or double-overhead camshaft arrangements
SOHC or DOHC. EJ20N runs on compressed natural gas. All engines listed below were installed
with a turbocharger and an intercooler :. Is not actually a valid code from Subaru, but is mostly
used by enthusiasts and mechanics to describe the entire line of turbocharged engines that
have been available over time. The practice began with the designation of the USA-spec turbo,
commonly referred to as the EJ22T, and the habit of referring to any turbocharged engine as a
"T" began. When referring to the EJ20T, one is speaking of one of the following:. All these
engines have the air-to-water intercooler setup chargecooler and close deck blocks equipped
with piston oil squirters. This updated type of EJ20G was used in all WRX models since early ,
cylinder head is equipped with hydraulic lifters compared to the rocker arms used in the
previous EJ20G. Pistons in this type of EJ20G are all cast aluminum. Closed-deck engine block
equipped with piston oil squirters was used until mid Followed by Open-deck block equipped
with piston oil squirters was used very short period of time, Followed by Open-deck block from
until mid when the first EJ20K WRX engines came out. The open deck block on all EJ20G could
be identified by a smoother surface, and a tab on the right surface of the block halves. Generally
these engines all have the slanted intercooler. These engines also feature STI factory 8. These
engines can be identified by smooth valve covers, plug leads and a wasted spark coil in the
middle of the intake manifold. The engine utilizes an IHI ball-bearing turbo unit. This engine
series is used for WRX models in the world market outside Japan as of The EJ has an
compression ratio. The EJ has an 8. V7 are single scroll, AVCS, throttle by cable, top-feed
injectors, engines. The TGV are deleted from the factory. No immobilizer. The engine speed is
limited from the factory at rpm. V8, 9 are twinscroll, AVCS, throttle by cable, topfeed injectors,
engines. There are no TGV's, the intake manifold is one piece. The spark plugs are specified
one step colder, compared with other Sti. The turbo is a VF Although to some V Even more from
imported models. There were no transponder chip's inside the transmitter housing case. It is
possible that the losses while using it are smaller. Many have an additional intake air
temperature sensor by the throttle body. Its function has been discussed but not completely
clarified. The power steering pump is different. The pump remained the same, so it is designed
to handle a fast rack. The com protocol is not canbus for any of these. Some of the Sti engines
don't come with provision for cruise control. It is next to impossible to tell which had it. The
ROM settings are quite different from a V7. The turbo inlet has one less connection in it and
most likely is of a larger diameter than the USDM, from the factory. The front Oxygen sensor has
been relocated after the turbo, in the downpipe. Different part number AA Based on the same
engine platform; the X designation indicates an automatic package, and the Y designation
indicates a manual package. The crankcase for the EJ20X and EJ20Y engines had five main
bearings and the flywheel housing was cast with the crankcase for increased rigidity. The
EJ20X engine is understood to have a forged crankshaft and connecting rods, but cast
aluminium pistons with forged crowns. The EJ20X and EJ20Y engines had an aluminium alloy
cylinder head with cross-flow cooling, double overhead camshafts DOHC per cylinder bank and
four valves per cylinder that were actuated by roller rocker arms. For the revised BL. Both came
with a 9. However, similar to the EJ20T , the term was never used by Subaru. Used from to in
various iterations listed below. Due to the tight confines of the engine bay, the twin turbo engine
was installed in Japanese-spec Legacies and Australian market Liberty B4 models, which were
right-hand drive. BH5A - 9. BH5B - 9. BH5C - 9. BH5D - 9. BH5A - 8. BH5B - 8. Accomplishing this
involves many factors, one of which is engine friction reduction. The pistons were coated with
molybdenum to reduce friction. The thin coating reduces moving friction and reduces cylinder
wall scuffing. Compression ratio was increased to 9. This eliminates the clearance that was
available between the piston at TDC and the fully opened valve. This transformed the EJ22 into
an interference design. Piston pin offset has been changed to 0. Piston to cylinder wall
clearance has been reduced by increasing the piston diameter. Another source of high engine
friction is the valve train. Hydraulic lash adjusters HLAs are always in contact with the valves.
The hydraulic pressure of the lash adjuster must be overcome during operation and during the
most critical time of engine start. To overcome this situation and to contribute to the total
reduction of friction loss, and later SOHC engines have solid valve adjusters. SOHC engines
now use an adjustment screw to adjust valve clearance. Engines with the earlier HLA are
recommended to use 10W30 or 10W40 oil year-round; 5W30 can be used at very low winter
temperatures. The roller rocker cam follower system that was introduced on the Impreza
engines, is installed on all model year and later engines. The roller assemblies are not
serviceable separately, but the rocker arms may be serviced as individual units. The carbon

composition head gaskets with integrated o-rings are interchangeable from left to right on to NA
engines only. Other engine modifications : The intake manifold has been reshaped to increase
the airflow mass and speed, contributing to improved low and mid engine speed operation.
Components located on the intake manifold have been relocated as compared to the models.
Changes in the Phase 2 engines are as follows:. The pistons are factory forged items, the
connecting rods are stock. The engine was introduced in in the Legacy 2. That version of the
engine used HLA heads, was recommended to be run on 91 octane fuel, had lower power and
torque ratings than the later ' EJ25D, and was only offered with an automatic transmission. In a
revised engine was introduced that used heads with shimmed bucket lifters versus the HLAs ,
was designed to run on 87 octane fuel, and was available with either a manual or automatic
transmission. The EJ25D uses smaller rod journals due to the phase 1 EJ25 offset grind
crankshaft design, compared to the EJ22 of the same year, and the engines which use a rod
journal. As well, the EJ25D from the Outback is a one-year only factory hybrid, which uses the
phase 2 case halves with an 8 bolt bell housing as opposed to the 4 bolt bell housing used until
, uses a phase 2 crankshaft and rods with rod journals, but retains the same pistons as the
variant to maintain the same compression ratio. The EJ25D uses different pistons than what
was used for , which will increase the compression ratio significantly if combined with EJ25D
heads. These HLA heads had a somewhat hemi style combustion chamber design. The engine
was "Facelifted" with the introduction of the BG9B in mid , to have higher compression, The
solid lifter heads had a cloverleaf style combustion chamber. The EJ was soon replaced by the
EJ in many models due to its improved cooling to aid in head gasket life and improved engine
management and sensors. The EJ commonly experienced head gasket failures resulting in
interior channel breaches or exterior fluid leaks due to the continued use of a single layer
coated gasket first introduced on the EJ25D. Compression ratio is The only notable differences
confirmed are unique intake manifold and throttle body designs to accommodate the different
MAP sensor location and IACV location. The only difference in the shortblock of this EJ and the
EJ is the pistons. They are of nearly the same construction, but have a slightly larger dish
volume. Subaru lists the CR at 8. EJ Version 3: Used in the Legacy. The passenger intake
camshaft is notched to spin the scavenge pump. The oil pan has an additional mounting bolt
and the one of the oil pan bolt has change position compare to the variations of the EJ Later
years used a revised block, piston and heads. MY19 variants of the engine feature a revised
piston design for increased strength, further improvements to the general valvetrain and a new
ECU and engine programming. All the EJ series share compatibility and construction similarity
and are 16 valved engines. The SOHC EJ Subaru boxer engines were non-interference engines
through , run by a single timing belt driving both cams both sides of the engine and the water
pump. Because they are non-interference engines, if the timing belt fails, the engine of the
models up to will not be damaged. The oil pump is driven directly from the crank shaft and the
waterpump by the timing belt. All Subaru EJ engines have a firing order, which, given the longer
exhaust runners on cylinders 2 and 4 causes the characteristic "subaru boxer rumble". This has
posed some challenge for people who try to use the same automotive boxer and engines on
Aerospace application, engine replacement for aged Subaru vehicles, and VW Vanagon
modifications, etc. Subaru Turbo Boxer engine won 'best engine' in the 2. From Wikipedia, the
free encyclopedia. This article needs additional citations for verification. Please help improve
this article by adding citations to reliable sources. Unsourced material may be challenged and
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Sign up to our newsletter to receive exclusive promotions, first peak at new product releases
and other exciting Crawford Performance content! Here at Crawford you will only ever hear
proven facts, and the information that will allow you to make your own educated decision on
what you do under your hood. If something is aftermarket , then it has been manufactured or
modified by a factory or shop other than Subaru. Genuine OEM Subaru parts are truly high
quality parts. Yes, they are expensive. But think to yourself for a moment why aftermarket parts

are cheaper. OEM parts are quality parts that are proven. Most knock-off parts are manufactured
in China, with sub-par materials in dirty factories. You get what you pay for in the automotive
industry, so bargain shopping will not keep your Subaru reliable. Be sure to do your research
on companies and their components, and be ready to invest in your car if you want to do it
right, and do it once. Most Subarus you see on the road today have an EJ, and in , Subaru
introduced a completely redesigned engine, the F series. Most of the aftermarket power and
engine components you will find are for turbocharged Subaru models. There are ways around
this, but they usually come at a heavy cost and require completely re-wiring your engine and
making it no longer road legal. Swaps are popular with NA models for this reason, but take a
phenomenal amount time and money. The complete engine is what comes out of your engine
bay in its entirety. It is everything, minus the intercooler, piping, hoses, and fluid reservoirs.
Also known as Turn-Key. A complete long block strips away bolt-on components such as your
turbo, manifold, and headers. A bare long block is the same thing, minus the valve covers,
timing components, cams, and pulleys. The short block is the center of the engine, with the
cylinder heads removed. It includes its internals: the pistons, rods, crank, bearings, and rings.
Cylinder heads are bolted up to each end of the short block. Inside the short block, you will find
the moving parts that make your engine purr. These are known as internals. This rotating
motion is translated to your drivetrain which turns your wheels. Connected to your crank are
your rods , with the appropriate official name of Connecting Rod. It connects the crank to the
piston , which is forced to move in and out of the cylinders by internal combustion explosions.
When an explosion happens, the top of the piston gets the direct impact, and the rod has to be
even stronger due to its length and direct connection to the piston via a wrist pin. The piston
rings are placed into grooves on the top edge of the pistons, and they close the small gap
between the piston and the cylinder wall in order to hold back exhaust from entering your
crankcase. Some still slips by through the ring gap, and this is know as blow-by. You may have
heard the myth:. This is when the spaces in between the ring gab break. This myth is used to
sell aftermarket internals and aftermarket tunes that boast the claim of reducing your chances
of this happening. In a way, the myth is true, but not for the simple reason of the structural
design or factory tune. This statement is only true if you do not take care of your engine, i.
Decks are the space between a cylinder wall and the crankcase, where coolant flows through to
keep the cylinder walls cool. The cylinders encase the pistons, where internal combustion
occurs, therefore this is the part of the engine that receives the most abuse. The cylinder walls
are exposed to explosions with high heat and impact, and expand and contract when the engine
is on and off. Therefore, this can be the weakest link in a block besides its internals if it does
not have enough structural support and thickness. After , all Subaru engines are Semi-Closed
Deck. They have a few points of reinforcement to increase the strength of the cylinder wall.
These are the weakest Subaru engines, due to the fact they have next to no cylinder wall
reinforcement. Today the concept is entirely aftermarket, where the coolant passageways of
semi-closed and open deck blocks are filled with metal making a solid connection between the
cylinder wall and crankcase. It kept the cylinder walls in one piece for a longer period of time,
extending the amount of race miles each engine lasted. The downside to the added strength is
the fact that the coolant passageways are sealed off, causing the engine to run at higher
temperatures and frequently overheat. This makes the internals fail quicker, despite the block
itself staying intact. There are other ways to cool an engine with aftermarket modifications, but
they cost and take away cohesion in the engine bay. Shops that sell these blocks actually take
old, retired blocks and repurpose them. This is why the cost is so low for people looking for a
strong EJ engine, making them subsequently popular. They are also popular due to some
misleading marketing; that the OEM semi-closed deck blocks are prone to failure and cannot
support high power builds. This is absolutely not true if you maintain our recipe for a healthy
engine in the section below. We understand that a lot of you love your giant mod list. OEM parts
are meant to hold hands with one another, so when you start removing, adding, or modifying
certain things, you will start to have one issue after another. This is arguably the MOST
important factor in reliability. At any power level.. If you have a less than perfect tune, your
engine will ultimately fail. This includes off-the-shelf or OTS maps. They are made for any car in
the world; not taking into account the subtle differences from car to car, climate, altitude, fuel
variations, etc. These should only be used to gingerly break in an engine, or drive gingerly from
your shop to your tuner for a custom a tune. Never beat up your car on an OTS map.
Experienced tuner means someone that has been at it for a while; not someone who is
practicing on your car. Ideally a tuner that has extensive experience with Subaru engines.
Reputable means they have a good public track record. This is the most important investment
into your build. This is as important as a solid tune. Subaru engines hate running low on oil.
They are finicky. Unlike a Honda that can keep going on drops of oil like an anorexic chick on

crumbs, running a Subaru engine low on oil alone can make your engine fail. Volume is
important, but so is the quality of oil you are using. For turbocharged Subaru Engines, definitely
stick with a full synthetic unless you are breaking in a new engine. Also make sure you stay on
top of changes. Only if using premium, you can go k miles keeping it topped off. Try changing
the filter more often though; about every 2k miles. If your filter is on the bottom of the engine,
this is difficult to do, but possible. Those of you with a filter on top have no excuse! A good
AOS can reduce detonation and oil consumption, while allowing your engine to operate at its
full power potential. Being that Crawford designed and released the first Subaru AOS, and the
fact that it is our 1 selling component, we have a lot to say on the subject. The first step is to get
to the bottom of why it occurred in the first place. Were you making too much power? Did you
let the car run out of oil or neglect to change it for too long? Did you have a less than perfect
tune and were experiencing detonation? Did you lose compression in a cylinder from ringland
failure or broken rings also form detonation? Did you lose a bearing from a drop in oil pressure
or detonation? All of the above factors are typical causes of Subaru Engine failures. Once you
have a reason, you can better choose the components and path to avoid it from happening
again. It will set you back up to 10k depending on your engine of choice. Again, you get what
you pay for, so make sure that the components and services you choose are premium unless
you want to this all over again, and again. This depends on what type of engine you have. If it is
an EJ, you must choose new to avoid future failures. The weakest parts of the EJ engine are the
cylinder walls. Especially if your engine failed from detonation, your cylinder walls are most
likely out of round. This means that they are no longer perfectly round. Shops will measure the
engine removed, and check for this. If it is in fact out of round, they will offer honing. Honing is
the process of machining your cylinder walls back to perfectly round. They will hone each
cylinder, then order oversized pistons that will fit the new dimension. The big problem with this
is that you just took the weakest point in the engine, and made it thinner and subsequently
weaker. Rebuilding is definitely more of an option for these engines. Either way, the most
reliable path is a new block. They are pretty bulletproof. The only exceptions to this rule are:. If
you are reusing your original heads, make sure they get resurfaced before being installed onto
the short block. This ensures a like-new seal with your head gaskets and will avoid a future
blown head gasket. If you have a turbo, the short answer is no. In a turbocharged Subaru
engine, the turbo does all the work. The amount of money it takes to build heads is not worth
the insignificant gains you may receive, which can be easily achieved on the dyno by turning up
the boost by 1lb. Aftermarket cams may give you a higher top-end power number, but you
sacrifice power where you need and feel it in the low and mid ranges. These mods are better
suited for an NA build. Everything that oil touched needs thoroughly cleaned out to remove any
metal fragments. These fragments can re-enter your new engine and cause it to fail again. The
oil pump is impossible to clean thoroughly, so you will want to replace that new along with the
oil pump main seal. Same goes for the oil cooler. In an FA or FB engine, the oil pump is built to
the front cover on the engine, so you will need to replace that whole piece. If your engine has
over k miles on it, you may want to consider a complete gasket kit that comes with every gasket
in the engine. If lower miles, reusing a lot of the gaskets is perfectly fine. That being said, the
gaskets that should be replaced no matter what are the intake, exhaust, water pump, and head
gaskets. Make sure your new short block goes together with 11mm ARP head studs. These are
reusable indefinitely, and are x better than the OEM head studs. Fun fact; they were originally
designed by Quirt Crawford. You will also want new spark plugs and we recommend using this
opportunity to upgrade those as well. We recommend NGK one step colder Iridium plugs. And
lastly, of course, new break-in oil for your engine and a new oil filter. All of the above mentioned
components minus the oil cooler because most people have aftermarket come together to make
up our Short Block Installation Kit. Click here to check it out. They are perfectly compatible, and
much stronger. This is a great compromise on your wallet when boosting your Built engine
stages and their strength depend on the manufacturer. Ours are as follows:. Click here to check
out our built blocks. All components engineered and manufactured by Crawford Performance
have been tested for ultimate performance and maximum dependability on and off the race
track. For over 2 decades we have tested all combinations of upgrades for the turbo-charged
EJ20, EJ25, and more recently the new FA20 Subaru engines. We have pushed these engines to
their breaking points to determine which components fail at what level. From that research we
have come up with forged internals to keep your engine strong enough to withstand your
desired power level. Our lead engineer, Quirt Crawford, has worked side-by-side with JE Pistons
to create a design with the following results:. Piston forging developed by Quirt Crawford.
Although the forging style is available to the public, our skirt length and dish design is
exclusive to Crawford Performance. This forging upgrade features:. Our lead engineer has
worked side-by-side with Pauter Rods to create a design with the following results:. Our blocks

are expensive due to all of the OEM parts that are included, which are premium. A lot of people
are puzzled as to why our prices are higher than another companies blocks that include more
upgrades. Aftermarket parts are cheaper because they do not have the same quality standards
as OEM. They are cheaper for a reason. And we do not and will not replace parts in an engine
that do not fail. We have used and tested aftermarket cranks for example that are stronger than
OEM. To answer this question, we must first explain how bearings work, so that why they fail
makes more sense. This particular writeup on bearing failure was written by Quirt Crawford
himself:. FYI, this is a general letter to anyone that has had a bearing failure in their Subaru
motor. The Subaru motor has two sets of bearings in it, one set on the main journals of the
crankshaft and another set on the rod journals of the crankshaft. The oil that lubricates and
floats these bearings comes from the oil pump via the engine block and is fed into the
crankshaft via the main bearings, so they see the oil first while the rod bearings see the oil
secondly. If there is a lack of oil pressure then the main and rod bearings will be damaged from
scoring with the rod bearings seeing the most damage as they see the highest loads. The
damage to the bearings is usually even across all four rod and main journals, so you will not
see just one bearing damaged from a lack of oil pressure. Detonation is like a giant hammer
pounding on the top of the piston and this impact goes straight down the connecting rod and
into the rod bearing which pushes out the very small film of oil keeping the rod bearing and rod
journal on the crankshaft from making metal to metal contact with each other. Detonation can
and will damage only one rod bearing at a time where a lack of oil pressure damages all four at
the same time. Statistics show that the large majority of Subaru motors that have damaged just
one rod bearing happen to cylinder 3. There are many different opinions as to why this occurs
and I will not go into this as it is not relevant to the topic of this letter. When you have a bearing
failure in your motor, cleaning out ALL of the bearing material inside your motors components
as well as the turbo is of utmost importance! If this is not done correctly then your replacement
motor and or turbo will fail from ingesting this leftover debris. Sadly this is also a high statistic
in our industryâ€¦ And the person that suffers from this costly mistake is always the vehicle
owner as the shop that did the work usually does not even realize the mistake they made, so
they blame it on something or somebody else. At Crawford we always throw away any and all oil
coolers on the vehicle as getting the bearing debris out of them is impossible. The small filters
in the cylinder heads must also be replaced, if not then the turbo will fail within miles of the new
motor install. The oil pump will also be damaged from the bearing debris as will the oil pressure
relief valve which is located in the body of the oil pump; at Crawford we never reuse the old oil
pump either. Have any further questions after reading this article? Feel free to reach out to us
any time:. Good write up! You guys rock! I am planning on buying a FA built block from you
soon! Exclusive content Sign up to our newsletter to receive exclusive promotions, first peak at
new product releases and other exciting Crawford Performance content! Home Shop. Your cart
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