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Newl6-valve engine givesVolvoa
winner for the 1981 rallycross season
A 16-valve version of Volvo's B 19 engine
will be used to make the Volvo 343 an even
more competitive car in the 1981raUycross
season.

The basic version of this 16-valve DOHC
powerhouse, built by tbe Volvo engine fac-
tory, develops 170 kW at UO r/s (231 bp).
And this is only the beginning . . .

Tuned to a higher stage, the engine is
capable or even more.

Four valves instead of two per cylinder
mean numerous advantages in a competi-
tive engine. The total opening area of the
valves is larger which means that induction
and exhaust can take place more efficient-
ly. In the 16-valve Volvo engine, the pairs
of valves are opposed to each other at an
angle of 38°which permits larger valves to
be used.

Since each individual valve of a 16-valve
engine is smaller and therefore lighter,
mass inertia is reduced. Therefore, the val-
ves can open and close much faster without
risk of bounce. Thus, the breathing capabi-
lities of the engine are improved.

Understandably, the 16 valves are only
one part of the many modifications that
have been made to give the extra output.

Like Formula 1
The induction and exhaust ducting has
been designed to give a flow resistance
which is as low as in many Formula 1 engi-
nes.

Two 48 mm twin barrel Solex carburet-
tors fed by two electric fuel pumps meter
the high output Volvo engine with the ap-
propriate mixture of air and fuel.

The forged pistons are short skirted and
light and carry extra narrow piston rings.

The connecting rods and crankshaft are
specially selected and treated to give the
lowest weight and inertia. The displace-
ment of the new 16-valve Volvo engine is
2.32 litres.

- Some parts of the project call for speci-
al development work, but to keep costs to a
moderate level, we have used a great deal
of standard components in the engine, says
Mr. Lage Lindgren, head of Volvo's high
output engine group who has led the deve-
lopment of the new unit.

Despite its 230 horsepower, the 16-valve
engine is far from fully exploited. There
remains much to do before the power ceil-
ing of this engine has been reached.

- Just how high its power potential is, is
difficult to say, but we believe that about

TECHNICAL DATA
Engine: Modified B 19block with 2.32 litre
displacement. Double overhead camshafts
acting directly on 16valves.
Output: Approx 170kW DIN at 120 rls (231
hp DIN at 7200 r/min.)
Carburettor: Two 48 mm cross-draft twin
barrel carburettors, Solex 48 ADDHE. _
Fuel supply: Twin electric pumps.
Ignitioo: Electronic, contactless.
Valves: Inlet valves 34.5 mm diameter. Ex-
haust valves 31.3 mm diameter. Valve
sterns 7 mm. Double valve springs. Valves
opposed at 38°.
Pistoos: Forged Mahle pistons with extra
narrow piston rings.
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280 hp is adequate for the top drivers in
rallycross, says Mr. Brage Sundstrom, chief
engineer at Volvo R-Sport, who continued:
This new engine will be more reliable and
will have better drive ability in rallycross
than the extremely tuned B 14 engine we
have used previously. The private entrants
with their often limited technological re-
sources will benefit above all, continued
Brage Sundstrom.

- The new Volvo 16-valve engine can of
course be turbocharged but as yet this has
not entered the project.
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Volvo 16-valve competition engine

Volvo's new 16-valve engine has also attracted a great deal of attention.
Which is not surprizing because it is really a dynamite-packed engine that
will most certainly make its ma~k on the competition tracks. Output peaks at
170 kW DIN (231 hp) at 7,200-7,500 revs. And it can be further-increased by
tuning. It can also be turbocharged.

Although up to now it has generally been installed in Volvo 343's, the
16-valve engine is also suitable for the 240 Series. Initially, it was
designed for rallycross but it is just as well suited to rally and racing
work.

What are the benefits of four valves per cylinder?

BasicallYL the idea is to get in and out as much air/fuel and exhaust gases as
possible.

(

The size of the valve heads and their lifting height determine the openings
through which the gases flow in and out. Quite a popular way of tuning an
engine is to increase the diameter of the inlet valves while improving the
lifting height of the valves by fitting a modified camshaft. With a cylinder
of diameter D (see fig on page 32) two valves give a maximum total aperture
diameter D. If the valves are raked at 300, as for example in a Lotus engine
(see fig) and place edge tG edge, the total inlet and exhaust aperture is 1.15
D. If instead we fit four valves and rake them 200 (a quite common design)
we get 1.66 D. In other words, we have a 66% greater valve area. In practice,
of course, it is not possible to place the valves so close to each other. For
practical reasons, the inlet and exhaust areas are 0.84 on the B23E; 0.94 in
the Lotus and 1.38 in the Volvo 16-valve engine. Really, it is not fair to
compare the B23E with the 0.84 of the 16-valve engine which can be tuned up to.0.90. Nevertheless, there is still about a 50% increase in valve size A9d
this is the important part since the larger valve area means better breathing.

(
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Another important factor is the favourable position of the spark plug (see
fig); it is mounted in the centre.

Volvo 823

Lotus (Hemi combustion chamber)

Volvo 16-valve
1.66 0

•..

Theoretical max Practical Theor.max
0 inlet + 0 exh. o inlet + o exh. A
0 0.84 0 0.78 0

(84%)
1.15 0 0.94 0 0.81 0

Volvo 823

Lotus (Hemi
combustion
chamber)
Volvo 16-valve 1.66 0 1.38 0

(76%)
0.53 0

(
To avoid engine knock there should be as short a distance as possible between
the spark plug electrode and the most distant point of the combustion chamber.
If the plug is far away, for example as in a side valve engine - in other
words more or less in the side of the combustion chamber - the risk of
knocking is significant.(

The speed at which the air/fuel and exhaust gases can change places is also
determined by how quickly the valves open and close. They cannot remain open
all the time because there would be no compression and no combustion, so the.
endeavour must be to open the valves as quickly and as much as possibl~ ;n the
time available. In the 16-valve engine, the valves are much smaller and ligher
than the standard type and therefore they are more easily opened and closed at

_speed.

--------
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Cylinder head
The cylinder head is split, the bottom part housing the induction and exhaust
ducts, combustion chambers, spark plugs and valves. On top of this is the
camshaft carrier with two overhead camshafts. The valve lifters and washers
are standard B21 components. It js therefore a ropust system and it is a quick
and easy job to adjust the valves when required.

Camshafts
The camshafts, which can be machined to a higher state of tune, have
approximately 3000 of lift on both the inlet and exhaust .10bes. The lifting
height is just less than 12 mm.

Belt timing gear
Two camshafts require two gear trains and we have therefore designed a new
drive belt and ~ew wheels to ensure reliable meshing. Should the timing be one
single co~ out, the valves would hit the pistons!

The belt we use is manufactured by Uni Royal and is designated HTD. There is
no risk of it cogging out, even if belt tension is not perfect.

The front belt pulley is manufactured of aluminium alloy and it is slightly
smaller in diameter than the standard pulley - the smaller diameter is to gear
down the speed of the coolant pump and alternator. The coolant pump starts to
cavitate at 6,000 revs - in other words, the pump has adequate performance to
pump the coolant round without generating a vapour lock. This is a factor
people sometimes forget. They tune their engines and drive fast - and are then
surprized when they run into cooling problems. But we have taken this factor
into consideration by fitting the smaller pulley.

(sid 33)

Engine block. - ~
The block of the 16-valve engine is based on the standard B19 block. To make
sure that the walls are not too thin, we select blocks that have particularly
heavy walls. In fact, the blocks we select ar€ so thick that it would be
possible to increase the bore by another couple of millimeters.
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Crankshaft and conrods.
The crankshaft is the standard version, it is already so strong that it can
take up to 8,000 revs.

We have, however, modified the conrods extensively. They are made specially
light and are nitrate toughened. They must never be polished nr ground because
this would ruin the toughened surface.

We have also designed a special nut for the big end of the conrod. This nut
incorporates a washer (in other words there is no loose washer) and is
designed for stretch yield tightening.

The pistons.
The pistons are much lighter than the standard type, this is primarily because
they are much lower and the gudgeon pin is shorter, but they are also thinner.
The pistons rings are also lower which means the inertia of the pistons is•...
much less than the standard type.

The piston rings are also lower to ensure reliable performance at high speeds
- there must be no risk of the ring flutter which effects heavy piston rings.

The flywheel is also lightened.

Cylinder head with camshaft carrier.

Cylinder head with combustion chambers.

The fuel system
The engine has two horizontal twin - Solex
newly developed carburetor (Solex have not
the reason why we have chosen them for the
on parts access. Volvo R-Sport already has

.48 ADDHE carburetors. This is a..-. ~.
previously manufactured 481s) and
16-valve engine is primarily based
Solex products in its programme.

---- ---- ..----
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Exhaust manifold
The exhaust manifold is a 4-1-unit - that is to say there are four separate
pipes which converge in a box which heads the downpipe. The pipe lengths and
diameters have been carefully caJibrated to ensure the best torque
characteristics as possible.

The ignition system.
The ignition system is contactless. The control unit features a new high grid
technique which together with the ignition coil gives a consistently high
ignition tension.

To provide better centrifugal control - in other words better ignition timing
- the distributor spring is of a special type. 0

The electronics unit is very small (the size of a matchbox) which saves
weight. It is designed to give a constant voltage up to speeds around 8,000
revs (our standard system drops in efficiency over 7,000 revs, but of co~rse
it is not intended for high speed engines).

.:
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