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COOLING SYSTEM
DESCRIPTION
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Fig, 2-.90. Sealed cooling system
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Fig. 2-92. Fan coupling
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GENERAL

The engine is water-cooled and the cooling system is
of the sealed type, see Fig. 2-91. A fan cover mounted
on the radiator improves the cooling function of the
fan, The fan is speed-regulated, a so-called slip-
coupling type (see Fig. 2-92), the function of which
is to ensure that the fan blades do not exceed a
certain speed even if the engine speed is exceeded.
See Fig. 2-98. The five fan blades are mounted asym-
metrically to keep down the noise level, The fan
coupling consists of the casing (11, Fig. 2-92) in which
the fan blades (1) are secured with the bolt (2). The
casing (11) has two halves which, however, cannot
be separated for repairs, the fan coupling then
being replaced complete. The hub (8) has a light fit on
the woter pump flange (é) and is locked by means
of the center bolt (7). The hub is provided with a slip
disc of friction material (9) surrounded by oil. During
idling and at low speeds, the slipping is insignificant,
so that the fan provides an air current for satis-
factory cooling. When the ingoing speed (that of the
water pump) exceeds about 3500 r.p.m., the slipping
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Fig. 2.93. Water pump

1. Housing 5. Lock spring

2. Impeller 6. Shaft with ball bearings
3. Seal ring {integral unit)

4. Flange 7. Wear ring

increases (see Fig. 2-98). With this arrangement, the
fan speed should never exceed about 2500 r.p.m.
The fan noise output would then be low compared
with a fan which runs at the same high speeds as the
water pump. Compared with this latter type of fan,
the output loss will be less for the slip-coupling type
fan.

A centrifugal pump, Fig. 2-93, takes care of the
coolant circulation and a twin operating thermostat
provides rapid warning up of the engine and con-
tributes to the engine maintaining the most suitable
temperature under all operating conditions.

In order to achieve the desired effect with the sealed
cooling system, it must be well filled and not leak.
As coolant, o mixture consisting of 50 9 ethylene
glycol and 50 % water is used all year round. This
mixture provides protection against frost down to
minus 35° C (minus 32° F) and should be changed
every other year, on which occasion the engine, radia-
tor and expansion tank should be flushed with clean
water.

If Volvo anti-frost for cars is used (it is red in colour),
it should not be mixed with other types of anti-frost.

COOLING SYSTEM INNER CIRCUIT
(BY-PASS)

The cooling system consists of two circuits, an inner
and an outer one. When the engine is warming up
and in very cold weather when large quantities of
heat are required for warming up the inside of the
car, the coolant circulates almost exclusively through
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Fig. 2-94. Coolant flow, thermostat closed
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the inner circuit (the by-pass). This circuit covers the
engine and car heater. The thermostat is closed, that
is, the outlet to the radiator is shut off. The coolant
passes through the thermostat by-pass to the distribut-
ing pipe (5, Fig. 2-94) in the cylinder head. This results
in a uniform cooling of the warmest parts in the
cylinder head. Even the parts around the sparking
plugs are also cold and thereby maintained at a
constant temperature. The coolant surrounding the cy-
linder walls is circulated by means of thermo-syphon
action.

COOLANT SYSTEM OUTER CIRCUIT

When the coolant in the inner circuit reaches a suit-
able temperature for the engine, the thermostat be-
gins to open during which time the by-pass between
the thermostat housing and the pump is gradually
closed, see Fig. 2-95.



Fig. 295. Coolant flow, thermostat open

Concerning numbers above, see previous figure

Coolant flows from the engine into the upper part
of the radiator, is cooled and then sucked by the
pump out from the lower part of the radiator from
where it is conveyed into the engine through the
distributing pipe.

An aqir cushion forms in the upper part of the ex-
pansion tank and permits the coolant to expand
without involving any loss of coolant so that there is
air suction at reduced temperature and volume. This
arrangement ensures that the cooling system is al-
ways filled with coolant, thus minimizing the risk of
corrosion. When the cooling system is being topped
up, it will probably be difficult to prevent air from
entering this system. The air, however, is subsequently
separated and forced out into the expansion tank
where it is replaced by coolant from this tank. It is,
therefore, important to check the coolant level after
the system has been emptied and filled with new
coolant,

The expansion tank cap is provided with a valve
which open when the pressure in the system goes up
to 0.7 atmospheric gauge. There is also a valve which
opens when there is a partial vacuum in the system
and admits air into the expansion tank.

REPAIR INSTRUCTIONS

TOPPING UP WITH COOLANT

Topping up with coolant, consisting of 50 % glycol
and 50 9% water (all year round) is done in the ex-
pansion tank, when the level has fallen to the “Min"
mark,

N.B. Never top up with water only.

DRAINING THE COOLING SYSTEM

To drain the cooling system, open a cock on the en-
gine and remove the lower radiator hose. The expan-
sion tank is emptied by first taking it off its mounting
and holding it ot a sufficient height that the coolant
runs into the radiator. Another way to empty the
tank is by turning it upside down,

FILLING EMPTY SYSTEM WITH COOLANT

Before filling, flush the cooling system with clean
water. When filling with coolant, through the filler
opening on top of the radiator, the heater control
should be set at max. heat. Fill the radiator to the
top and fit the cap. Fill also the expansion tank to
the “Max” mark or to max. 30 mm (1/8”) above this
mark. Run the engine for several minutes at different
speeds. If necessary, top up with more coolant and
then fit the expansion tank cap. After driving for a
short time, check the coolant level and top up with
more coolant since it takes some time before the
system is completely devoid of air.
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Fig. 2-96. Expansion tank

COOLING SYSTEM LEAKAGE CHECK

The cooling system is checked for leakage as fol-
lows: Remove the radiator cap and make sure that
the filling hole and sealing surface are clean. Con-
nect a cooling system pressure tester to the filling
hole.

Make o connection for the tester by drilling a hole
in a radiator cap, soldering a pipe to the cap and
connecting a hoze between the tester and cap.
Carefully pump the pressure up to almost 0.7 kg/cm?
(10 p.s..). Observe the pressure tester gauge. The
pressure must not drop noticeably during 30 seconds.
If it does, examine and remedy the leakage.

THERMOSTAT

After being removed, the thermostat can be tested in
a vessel containing heated water. The thermostat
should open and close according to the values given
in “Specifications”. A faulty thermostat should be
discarded. Use a new gasket when fitting the ther-
mostat.

REPLACING THE RADIATOR

1. Remove the radiator cap and drain the system
of coolant by disconnecting the lower radiator
hose.

2. Remove the expansion tank with hose and empty
out the coolant. Remove the upper radiator hose.

3. Remove the bolts for the radiator and fan casing.
Lift off the radiator.

4. Place the radiator in position and tighten the bolts
for the radiator and fan casing.

5. Fit the radiator hoses as well as the expansion
tank with hose.
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Fig. 2-97. Fan belt tension
F=11.5-14 kg (2531 Ib.} A=10 mm [approx. 3/8")

6. Fill with coolant, see under “Filling empty system
with coolant”. Start the engine and check for
leakage.

REPLACING THE WATER PUMP

Remove the radiater according to the instructions
given under “Replacing the radiator” and screw off
the water pump. Clean the sealing surfaces and re-fit
the pump with new gasket. Make sure when fifting
that the sealing rings on the upper side of the pump
locate correctly. Also press the pump upwards against
the cylinder head extension under the bolting, so that
the sealing between the pump and cylinder head will
be satisfactory. Make sure that the sealing rings at
the water pipes are not damaged and press in the
pipes thoroughly when attaching.

TENSIONING THE PULLEY BELT

The pulley belt is tensioned so that it can be deflected
10 mm (3/8") with a force of 11.5—14 kg (25—31 Ib)
applied to the belt between the water pump pulley and
alternator pulley. Fig. 2-97.

The amount of force applied will depend on the
location of the bolt in the oblong slot in the ten-
sioner, With the bolt at the end of the slot (long
belt), the force applied should be 11.5 kg (25 Ib) and
with the bolt at the beginning of the slot (short belt),
a force of 14 kg (31 Ib) should be applied. If the
bolt is located anywhere between these exiremes, the
force applied should be proportionally within the two
limits given.

N.B. The olternator must not be obliquely loaded.
If an iron lever is used for adjusting, it should be
placed between the engine and the front alternator
end.

Note that if the lower alternator bolt is not slackened



when adjusting, there will be heavy stresses on the
drive end bearing shield.

On fitting a new belt, final tensioning should be
carried out after driving for about 10 minutes. This
will ensure a longer lifetime for the pulley belt.

FAN COUPLING

The fan coupling function can be checked with a
stroboscope with variable blinking frequency. Make
a mark on the fan and one the water pump pulley.
Find out the speed relationship between fan and pulley
by means of the stroboscope. The fan speed should
follow the speed of the water pump according to the
curve given in Fig. 2-98.
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Fig. 2-98. Curve for fan coupling slip



