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SUBJECT: 2.8 Liter Six Cylinder Engine (M52)
MODELS: 1906 328i (EIG6), 1957 528i (E39)
Situaticn: With the infreduction of the 1956 E38 2281, a new four valve cyiinder engine

designaled MS2, has been designed with the following chjecitives in mind:

*  Heduced fusl consumpticn

+  Lower exhawst emissions

*  Increased torque outpul
Lewer englne naise levels
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The power and torgue cutput of the new M52 engine compared to the M5S0 TU
angine are:

M52 MED TL
Maximum Power 150 hp @5,300mpm 1885 hp @5,900mpm
Maximum Torque 2071.Ibs.(280Mm) 181iIbs.(245Nm)
@3,950mm &4,200mm
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The MEE engine is waight oplimized in design, inilially incarporating 2 cast iron
cylinder block. A cylinder black made of an aluminum silicona alloy called Alusil
will be introduced as soon as production capacities alkow.
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The cylinder bores remain at Bamm (1)
as on the MS0O block, with an increased
stroke of &4 mm (75mm on the MSO),
which increazas the displacemant by .3
liters, o 2.8 liters.

The new oylindar bleck also incorporates
a hole and mounting boss (2) on the laft
rear side used for mounting the APMY
referance sensor for the MS41.1 control
mcdisle.

A forged stesl crankshaft 2 used on the
K32 engine for increased sliffness and
improved vibratian damplng
charagteristics, It has 7 main bearings
which conform to the triple caoler code
classification and 12 counter weighls.

The triggar whaeal (1) for the REMS
reference Sensor is balled ﬁireﬂlj‘ 1o lhe
crankshaft on the rear main
counterweight, This rigger wheal!
reference sensar mn!iguraﬁm is used to
meet the CEDI regulations.

Redesigned connecting rods are used
on the ME2 enrgine which have beon
wizight oplimized. Theay are 12% lighter
than M0 TU mods,

Dowels are used o align the connecting
rod with the cap as on the MSOTL
vergicn.
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The asymmetrcal piston design used on
the M22 enging incorparates & wider skin
o lhe prossure side of the pision. This
allows the piston to be manufactured
with a sharier skirl while sl maintaining
the required strength and ngidity for the
2.8 filer displacemant. Other advantages
of this design include reduced piston
welght and frictlon.

The piston ring configuration iz as

Teallews:

(1} - 1.5mm Plain Compression Ring

(2} - 1.5mm Tapered Compression Aing

[3) - 2.0mm Spring Loaded Cil Scraper
Fing

The crass-flow cylindar head used on the
M52 engine is similar in design o the
M50 TU, The combustion chambers and
intake ports have been redesigned 1o
opfimize air flow and bum rates in the
combustion chamber,

Two sdditicnal ports are cast into the
exhaust side of the head for the
secondary air injection system.



The use of smaller hydraulic bucket
fappets (MEZ = 33mm, MSOTL = 35mm)
and singla conical shaped vaha springs
has reduced the 1etal moving mass of the
walve train which contribules 10 improved
fuel economy and reduced sngine noiss.
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Ackitional material (1) s cast anto the
camshafts babween the cam lobes. This
improves the balance of the shafts thus
smoothing the angines  running
characteriziics at low engine =p=eds.
The carmshalts are driven by single roller
timing chains as on the M50 TU snginge.
A new light weight tensicner assembly
and chain tensicner rail are usad for
furher engine weight redustion,
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The M2 engine alsa incorparales the Varable Camshaft Control Systam (VANDS) which vares

he intake valve timing thus improving engine torque cutput, ldle characledstics, increases
thrattle response and reduces exhaust emissions,
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The cylindar head cover on the M52 engine is made of plastic. The oil dilter opening is now
[neated at the front of the cover.

The M32 engine uses & redesigned
crankcase ventilation sestem which 05
prassura controfled similar o the system
used oo MED engings,

The blow-by gasses (1) exit the valwe
cowver vent port (2) and enter a gyclone
bype luidivapor separatar [3) which
allows the liguid oil to retum to the oil pan
via the dip stick tube connecticn (41, The
oil vapors pase through the regulating
valve (3} into the intake manifald (&),
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The crankcase regulating valve wares
the preszure in  the crankcase
continuously depending on lead and
speed conditions. This prevents blue
exhaust smoke and excessive oil
consumption on decalaration dua o
peaking manifold vacuum, and assures
raliable crankecase wenting during all
cther operating conditons.

(1} = Blow-by gasses from lhe valve
covar vient port

(2} - Liguid ol retum to the dip stick tube
{3 - Qil vapors to the intake manifold

A new style plastic intake marilold is
uzed on the M52 engine which
incorparales an increased wall thickness
and addilional reinforcement nks. Thase
modificalions contribute 1o the reduction
of angine noise lavels.
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A redasigned Lhrotile bedy is used on the
M52 engine. The throtile plate
movement 15 now controlled through a
simple circular pulleay (1) and bowdan
cable arrangemeni which ensures
censistent and smaocth movement of the
throttle plate. Machined wedges (2] in
thae throtlle body Bare precisely mater air
during slight throfile application.

Tha W52 exhaust manifolds are made of
stainless steel instead of cast Iron as on
the MED TU engine. This naw dasign
allows for a faster warm up time of the
catalylic conwverlers and a reduclicn in
welght,

The exygen sensers (Gne par manifold)
are maunied in the exhauwst manifold
perts (1) which allaws for a {aster
response  fime to changes and
carrections of the @icfuel mixiure,
Secondany air injecticn poris (£) are also
incorporated in the new manilald design.



Two separate catalylic corwerters (1) are used on 3281 models with the MS2 engine. Each
catalyst has an cuygen senser at the aullet sids (2) which monitors the converters’ performance.
The rear muffler, also called the active silencer (3), s designed to reduce roise in the low and mid
range power bands without perdormence redustion in the high engine speed range. This s
achizaved by using two separate resonater pipes (short and long) inside of the muffler assembly,
An exhaust flap incorporated into the outfst side of the shert pipe is confrolled by a vacuum
actuator {4} and the new Siemens MS41.4 engine contrel modula.

+  Avkdie and engine speads up to 2500 rpm - the exhaust flap is held closed (vacuum applied o
the actuator). This allows exhaust gasses 1o flow trough the kng resonater pipe enly,
reducing low (requancy noises which may be generated.

+  Above 2500 rpm - the exbawst flap is apen (ro vacuum applied to the actuator) which allows
exhaust gasses to flow through the short pipe for maximum performance in the mid 1o high
Em ramge.

With the infroduction of the M52 engine a new angine management system is also introduced.
The system is manufactured by Siemens and is designated MS41.1. The new angine
management sysiem operation is similar to the Bosch DME MS5.X versions curmenily used on
ciher BMW models and includes the following features:

Igniticn Confral

Fuel Injecticn Control

Funning Los=es Fuel Cantral
Secondary Air Injection Conirol
ldle Speed Contral

Creygen Sensor Heating

Furge Cantrod

Mzin Relay/Fusl Purmp Relay Control
VANDS Control

Exhaust Flap Contral

ASC Contral {ignitionnjection)
AT Comprasser Condral

EW'S Il Drive Away Protection
DED Il Fault Menitoring
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