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CHAPTER A — PRINCIPLE OF OPERATION

PRINCIPLE OF OPERATION

Arrangement Of Running Gear.

The Doxford J Engine is of the two-stroke,
single acting, opposed piston type. The
working cycle consists of a compression
stroke and an expansion stroke, combustion
occurs between the pistons, i.e. on one side of
the pistons only, there being a pair of opposed
pistons in each cylinder.

The pistons in each cylinder are connected
to a three-throw section of the crankshaft,
the lower piston being coupled to the centre
throw by a single connecting rod, crosshead
and piston rod. Each pair of side cranks is
connected to the upper piston by two
connecting rods, crossheads and side rods.
Figure 1 shows a pictorial arrangement of the
running gear from which its operation will
be clear. Thus, the pistons reciprocate about
a central combustion space into which fuel
is injected.

As the pistons move towards each other, air
is compressed in the cylinder and shortly
before reaching the point of minimum volume
between the pistons (inner dead centre) fuel
at high pressure is injected through the
injector nozzles. The fuel will atomize and
mix with the air in the combustion space.
Due to compression the air contained in the
combustion space at the point of injection
is at an extremely high temperature, causing
the fuel to ignite. During the first part of
the combustion of the fuel the pressure in the
cylinder continues to rise until a8 maximum
value is reached soon after the pistons begin to
move apart. After combustion of the fuel in the
cylinder is completed, the hot gases continue to
expand, thereby forcing the pistons apart until
the exhaust ports in the upper liner are uncov-
ered by the upper piston, As the exhaust ports
open the hot gases in the cylinder now at a
reduced pressure, are discharged to theturbine
of the turbochargers, so causing the pressure
in the cylinder to drop to a level just below
that of the scavenge air. At this point the
air inlet ports in the lower liner are uncovered
by the lower piston, so allowing air under
pressure, which is delivered to the scavenge
space by the turbocharger, to flow through the
cylinder expelling the remaining burnt gases,

During the inward compression stroke of the
pistons the air inlet ports are closed just
before the exhaust ports. The air in the cylinder
is then compressed and the cycle repeated.






