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HEATING AND VENTILATION

AUTOMATIC CLIMATE CONTROL
WITH AIR CONDITIONER

The climate contro! system is the same as the one fitted
on the other versions of the 155,

In the other version with T.SPARK 16V engines the

layout of the cooling system in the engine compartment
is different.
While the compressor coupled with these engines is a
NIPPONDENSO TV 1450 with variavie dispalacement.
Therefore the description given here only refers to the
specific characteristics for this version, while for all the
other shared parts, reference should be made to *155 -
REPAIRINSTRUCTIONS - GROUP B0 "HEATING AND
VENTILATION".

AIR CONDITIONING CIRCUIT

This circuit is shown schematically below and mainly

comprises the following components:

- a compressor fitted on the engine, which com-
presses the refrigerant fluid from the evaporator
outlet;

- acondenser, fitted in front of the engine refrigerant
fiuid radiator;

— an evaporator, located in the ducting unit;
— adrier filter.
The above-mentioned parts are connected to one an-
other by suitable pipes. On the pipe connecting the
condenser to the evaporator there is a three-level
pressure switch which acts as a system control and
safety device, protecting the circuit against over and
underpressures.

For the 2.0 T.S. 16V engine also an antifrost pressure

switch is installed - before the drier fiter - which pre-

vents excessively low pressures in the circuit that might

*freeze” the evaporator and block the system.

An expansion valve is inserted on the high pressure

line.
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_ High pressure circuit
[ Low pressure circuit

Compressor

Condenser

Condenser fan

Expansion valve

Evaporator

Evaporator fan

Dirier filter

Three-level pressure switch (trinary)
Antifrost pressure switch

R

Flow of air for cocling the condenser: leading from
the front grille when the car is on the move.

Flow of air for cooling the condenser: caused by the
fan (3) when the car is at a standstill or travelling at
low speed

¢ Flow of air for the evaporator, caused by the fan (5)
fitted in the ducting-distributor unit.
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OPERATING PRINCIPLE

The purpose of the air conditioner is to cool and dehu-
midify the air directed to the passenger compartment.

It works according to a common cooling cycle in the
circuit of the - FREON R134a - fluid in which the changes
of state (from liquid to gas and vice-versa) are exploited
to absorb and release heat.

Dunng operation, two levels of pressure are created in
the circuit which are maintained on one side by the
compressor and on the other side by an expansion valve
at the evaporator inlet.

Two needle valves are fitted on the pipes for draining
and refilling the system: one on the high pressure side
and the other on the low pressure side.

The refrigerant fluid leaves the compressor as a gas at
high pressure and high temperature. It then enters the
condenser where it is cooled and comes out as a liquid.
The expansion valve, at the evaporator inlet lowers the
pressure of the fluid thus also its temperature. The fluid,
still in liquid form, enters the evaporator where it is
vapourised, absorbing heat from the air pushed against
its fins by the fan. The air in contact with the cold walis
of the evaporator loses a high percentage of humidity
which condenses and is drained off outside the car
through a special drainage tube.

This way the air admitted inside the caris colder and less
humid.,

The fluid in a gaseous state leaves the evaporator and
then passes through the drier filter which absorbs any
water particles, which, if allowed to continue in the cycle
could freeze and block the expansion valve, thereby
reducing or nullifying the efficiency of the cycle; lastly, it
retums to the compressor to resume the cycle.
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COMPRESSOR

This compressar is a NIPPONDENSQO TV14SC with

variable displacement: the change in this parameter is

carried out automatically by the compressor in relation
to the load (difference in the pressure up and down-

stream of it): a special valve controls the opening of a

by-pass which shuts off pant of the fluid from the com-

pression stroke; the displacement can be reduced to

17% of the maximum rate.

Adjustment takes place on the inlet pressure:

- alowinlet pressure will make the system reduce
the displacement. This happens for instance when
the cooling cycle is working in the best conditions :
high engine rpm (and of the compressor), high
thermal exchange at the condenser etc.; (without a
compressor with this variable configuration the com-
pressor would cut in and out continuously);

— ahighinlet pressure, onthe other hand, increases
the displacement to its maximum value. This hap-
pens for instance with low engine rpm and high
requirements for “cold".
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Composition and operation

The compressor consists of a body (1) in which a cham-
ber (2) has been made. Four blades (3) turn inside this
chamber pulled by a hub (4) whose axis of rotation does
not coincide with the chamber’s theoretical axis. The
particular geometry of the chamber is such that as the
blades tum they always contact the inner surface of the
chamber: this means that differences in the compar-

ments between one blade and the next can be obtained .

during rotation.

Two covers, front (5) and rear (8) are fastened to the
compressor body (1) to form an intake or low pressure
chamber (7) and a high pressure chamber (8) respec-
tively. The gas taken in through union (10) on cover (5)
passes through the low pressure chamber (7) and slot
(11} on the body (1).

The gas is then compressed and pushed through the
duct (12) in the high pressure chamber (8) and sent to
the system via union (13). The reed valve (14) prevents
the high pressure gas from returning to the compressor.
On the top section of the body there is a temperature
sensitive contact (15) connected in series to an electro-
magnetic joint. When the tmperature reaches dan-
gerous limits (over 160°C), this contact (15) cuts out the
compressor. it activates it again if the temperature falls
below 140°C.

This way operation is prevented under dangerous con-
ditions such as lack of fiuid or oil.

The pressure regulator (16) in the lower section of the
compressor serves to adjust the flow rate of the fluid in
the compressor, as described on the next page.
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Flow rate control

The flow rate control is obtained through a pneumatic

mechanism incorparated in the compressor, which by-

passes part of the gas in the compression phase, at the

intake, i.e. in the low pressure chamber.

When activated, this system makes it possible to reduce

the compressor flow rate gradually and continuously to

appr. 17% of the total capacity.

The mechanism comprises the piston (A) which can run
in the cylinder (C) countered by the spring (B).

When the piston is positioned as shown in figure A, it
cuts off holes (D) which connect compartment (E) - in
which the gas begins 1o be compressed - with the low
pressure chamber (F). Conversely, when the piston (A)
is in the position shown in Figure B, the hcles (D)
connect the two chambers.

The piston is operated by a small amount of the press-
urised gas withdrawn from duct (J) which communicates
with the calibrated hole (G).

The pressure regulator (H) is adjusted by the difference
in pressure between intake - chamber (F) - and delivery:
when the intake pressure is high valve (I) is closed, and
the pressure of the gas acts on piston (A) taking it to the
position of figure A. Holes (D) are cut off and by-passing
does not take place. This starts off compression of the
gas in chamber (E) as described.

When the intake pressure falls, the regulator (H) opens
the valve (1) allowing the pressurised gas in duct (J) and
in cylinder (C), to discharge into the low pressure cham-
ber (F). Becasue of, piston (A) is pushed by the spring
(B) allowing the by-pass holes (D) to open.

This way, part of the gas in chamber (E) - start of
compression - can flow into the low pressure chamber
(F), until blade (K) has covered the holes (D); this
reduces the amount of gas in chamber (E) resulting in
the reduction of the compressor flow rate.
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a -Nnormal operation
(100% Capacity - by-pass closed)

Intake

The gas is taken in through the inlet siot (D) as compart-
ment (C) gradually expands between blades (A)and (B):
This is the beginning of the intake phase.

The new position of blades (A) and (8) gives compart-
ment (C) Its maximum volume. Blade {A) cuts compart-
ment (C) off from slot (D) thereby completing the intake
phase.

Compression

The volume of compartment (C) is reduced and the gas
pressure increases. This begins the compression
phase.

Discharge

The pressure of the gas increases further until the reed
valve (E) opens: this precise instant ends the com-
pression phase and begins the discharge phase.

When blades (A) and (B) reach the position ilustrated
the discharge phase ends.
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B - Operation with reduction of the displacement
(Down to 17% of the displacement - by-pass open)

Intake
The gas is drawn in by the intake port (D) due to the
gradual expansion of comparnment (C), delineated by
blades (A) and (B): this is the stant of the compression
stage.

By - pass
If the holes (F) are cpen part of the gas flows out: the
compression stage does not start yet.

Compression

Once past the holes (F), compartment (C) reduces in
volume thereby increasing the pressure of the remaining
gas (down to a minimum of 17% of the total): the com-
pression stage starts.

Exhaust

The pressure of the gas further increases until it opens
the reed valve (E): in this precise moment the com-
pression stage ends and exhaust segins.
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Lubrication

The lubricating oil is contained in the high pressure
chamber (A).

When the compressor is operating the high pressure in
the chamber pushes the oil through the calibrated hole
(B) into the inner moving components.

The oil mixed with gas (C) is sent out through the reed
valves (D) in the high pressure chamber.

A separator device (E) instalied in the gas outlet union
separates it from the oil(G) which falls by gravity into
the bottom of the chamber (A) while the gas flows out of
the union (F).

This device makes it possible to minimise the quantity of
oil admitted into the system piping thereby increasing the
thermal yield.

The compressor is also fitted with two safety vaives (H)
which relieve any overpressure in the compression
chamber (I).
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Compressor cut-in and cut-out
strategy

Compressor engagement is operated by the electromag-
netic joint controlled by the electronic injection manage-
ment system of the engine.

Indeed the compressor absorbs a fair amount of power
to the disadvantage of the overall cutput of the engine,
and in certain instances, this must be avoided:

- at idle speed the engine must adapt its own speed
taking account of this increase in absorbed power;

- when the engine is started or when high load is re-
quired, the compressor is cut off to leave all the available
power for the engine.

The control unit carries out the following strategies:

- adapts the engine idle speed each time the compressor
is engaged; if the speed falls below the idle speed rate,
the compressor is cut off;

- in the event of the need for high power, over 5000 rpm
(high throttle opening speed), or full load, or high engine
temperature (above 117°C), the compressor is momen-
taneously disengaged;

- when the engine is started it prevents the compressor
from being engaged until normal operating conditions
are reached.

NOTE: You are reminded that the NIPPONDENSO
TV14SC compressor with which this version is fitted,
automatically cuts off the compressor if the temperature
of the coolant fluid inside the compressor exceeds
160°C.
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LOCATION OF COMPONENTS

Expansion valve
Evaporator .
Needle valve on low pressure pipe
Antifrost pressure switch
Drier filter

- Three-level pressure switch
Needle valve on high pressure pipe
Condenser
Compressor
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