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This invention relates to air conditioning sys-
tems, or rather systems destined to provide, not
only for the desired temperature and humidity in
living rooms, but also for the conditions of the air
purity requested by the hyglene,

The invention relates more particularly to &
method that is adapted to obtain In an economi-
cal way the desired conditions of the air purity,
the efficiency of the system varying according to
the number of persons that pollute the air.

It is known that, if the temperature and hu-
midity that contro] the changing of the warmth
of the human hody have to be maintained with-
in opportunely chosent limits by means of a good
system, it is not less important to maintain the
afr in conditions of the necessary purity, without
useless wastage.

The commeon systems with automatic control
generally used, consider but the control of the
first two elements and neglect the third one com-
pletely, referring for this one to the most re-
quested exigencles; and consequently it happens,
for instance, that in rooms that may be empty or
crowded, many systems with automatic control

maintain certainly the conditions of temperature «

and Inner humidity, but do not control the air
enough in a uniform way, & control that has to
account essentially for the principal reason of
the air pollution, which is produced by the per-
sons. The means that allow to obtain this puri-
ty in dwelling rooms are:

(1) The filtration that has the purpose of re-
straining the particles that remain in suspension
and which may be independent of the number of
the persons and therefore does not require any
automatic control.

(2) The washing of the air to extract and re-
strain from it certaln substances emitted by the
persons that impart them disagreeable smell and
confer them other qualities hurtful to people’s
health, however not well defined.

(3) The alr renewal to substitute partially the
spollt inner air with the pure outside air.

It 1s obvious that, with regard to en economical
operation these latter two processes have to vary
according to the number of persons; the more
the room is frequented, the greater is the neces-
sity of washing and renewing the air and, as the
renewal and the air conditioning cause consider-
able operating expense, it is of greatest Impor-
tance that this is done in the required measure;
the renewing of the air of empty or not much fre-
quented rooms in the same proportions as when
the room 1s crowded is very expensive, whilst, on
the other hand, it would be antihyglenic, If the
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renewal in crowded rooms hed to be limited too
much, The inconvenlences thet come from In-
trusting such g regulation to manual operating
are obvidus, as it is donie with the ordinary sys-
tems. In my opinlon theéy are greater than those
that may come from lack of automatic control of
the temperature, because, whilst the variations
of this latter are noticed immediately by those
that are present, the air pollution 1s perceived
but with great retardation,

The main object of the present invention is to
provide for a controlling device, adapted not only
to control automaticelly the inner temperature
and the humidity of the rooms, but also to main-
tain the air purity at the desired degree, by vary-
ing the air renewal and the quantity of washed
alr according to the inner pollution due to the
persons or t0 other causes.

Another object of the invention is to provide
for a system that allows to give the precedence
to whatever factor interesting the air condition-
ing: temperature, humidity and purity; and not
only that, but It 1s possible to vary the order of
precedence, regulating opportunely the degree of
influence of the particular controlling devices on
the operation of the system.

And more precisely, the invention relates to a
controlling system for an air conditioning sys-
tem, in which the registers that control the out-
side air inlet and the recirculated air, are driven
by direct or indirect impulses furnished by ther-
mostats or humidostats placed into the roomg to
be conditioned, so as to obtain that the air re-
newal and the quantity of purified air result in
proportion to the pollution (for instance the
number of persons that are present) and that
with hoth, heated or cooled air systems.

It is evident that the operating of the sald coh-
trolling system will have to vary according to the
fact, if it is question about cooling or heating
systems; in fact, the effect of the presence of per-
sons with regard to the temperature 1z sumrmed
up to the one obtalned with the system when
heating, whilst when cooling sajd effect results
opposed to the one obtained by operating of the
system, for which the impulses that drive the
opening and the closing of the outside air inlet in
a heating system may be generated directly or in-
directly by thermostats placed Into the room to
be conditioned, when the temperature of the lat-
ter is rising. With the summer operating, how-
ever, the rising of the temperature, caused by the
persons, cannot be utillsed directly, because this
rising cannot be distinguished from the one
which 15 caused by the transmission from out-
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slde, for which it 18 necessary in this cese to utl-
lize a8 an impulse glving element the humldity
brought in by the persons, or even more ration-
ally as lmpulse giving conditlons may be used
those that are established In a standardizing cell
having adjustable characteristics of thermic in-
ertla and dispersion, said cell being heated or
cooled directly or indirectly with the same means
that heat or cool the room to be condlitioned.

The operation of the system is as follows: the
conditions of the cell and of the room to be con-
ditioned are adjusted, when the room is empty,
so that the same temperature 18 established with-
in them; this may be obtained by arranging the
cell positlon opportunely and regulating its ther-
mic Inertia, the transmitting coefficlent of the
walls and the amount or the temperature of the
heating or cooling fAuid.

In the room to be condltloned a thermostat
1s placed, whieh, by driving the registers, the
valveg and similar, maintains the temperature in
the room constant; under these conditions the
temperature in the cell has the same value, If
the room is empty or little frequented, but if
sensible heat 18 brought In for causes that do not
happen in the cell, a5 this s the case with crowds,
the temperature in the cell will have an inferlor
value, due to the preliminary adjustment, for
which this less temperature may be utilized as
impulse giving element for the automatic re-
newal control, as the decrease is the greater the
greater 1s the crowd. Therefore the drive of the
registér of the outside air inlet may be obtalnsd
by means of a thermostat placed into the cell, so
that, if the temperature in the cell 15 decreasing
under a certain value corresponding about with
the temperature of the room, the renewal from
outside Is augmented; the renewal control may
be obtalned also by an impulse due to the differ-
ence bhetween the temperature of the room and
that of the cell:

It is evident that thid latter system that uti-
lizes the standerdizing cell, may be applied, not
only for the control of a summer system, but also
for & winter system.

In order that the invention may be more fully
understood, there are described by way of exam-
ple and with the aid of the accompanying draw-
ings some constructive forms the invention may
assume.

Fig. 1 15 a typlcal diagram of a heating and
conditioning system with gradual or “modulated”
control, according to the invention.

Fig. 3 is an analogue diagram, but with a con-
trolling system having two positions, according
to the method “on and off.”

Fig. 3 Is s dlagram of a conditioning system
adapted to operate In the summer season, as it
has to be provided for the cooling of the air and
with a system of gradual control.

Fig. 4 1s an ansalogue diagram to Fig. 3, but
with controlling system having two positions.

Fig. 5 Is a dlagram of a condltioning system
utilizing the standardizing cell.

Referring first to conditioning systems com-
bined with winter heating systems, and particu-
larly to Fig. 1: | is the outside air inlet, 2 is the
cireutating alr inlet, 3 and 4 are the heating ap-
paratus, 8 is the air washer and 8 the ventilator.
The automatic control is obtalned as follows: 1
is s thermostat that controls by means of the
valve V3 the heating fluld inlet (water or vapor)
into the heating apparatus 3, 8 is a thermostat
that controls by means of the valve V2 the inlet
of the same fluid into the foreheating apparatus
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4, so that the heated air of thig one has always
a determined temperature, for instance 15° C,
soimewhat inferior to that of the room. The
valve V3 that drives the heating apparatus 3
when the heating fluid inlet is the most open,
for deficiency of temperature in the room, moves
the registers 8 and (0 that control the outside
air inlet and the recirculation, by means of a
contact or relay, so that the first is closed and
the second open, and at the same time it closes
the washing device (for inst. nozzies) of the
washer 5. This operation of the register may
be driven, rather than by a supplementary con-
tact, in another way, direct or indirect by the
temperature of the room, also with gradusl or
so called “modulated” control.

If the desired temperature has been reached
in the room, for Inst. 20° C, the registers 8 and
10 are moved in the inverse sense, through which
the outside air begins to enter again, and the
temperature of the air flowing ilato the room
1s reduced automatically in this way, If the room
is empty, there is a renewal minimum from out-
side, as the room is going to get cool more quick-
ly, as soon as the renewal has begun. If, how-
ever, there is a crowd, the temperature (of 18°
C for inst.), at which the register 8 that con-
trols the renewal from outside is closed, is reached
more or less quick, according to the smaller or
greater number of persons; and then the renewal
is controlled automatieally, according to the
crowd; but not only that, but the influence of
the persons is the greater the higher i1s the out-
slde temperature, for which reason the renewal
augments with thigs latter, renewal which an-
swers to a hyglenic and operation economical
criterion.

In the above described system the tempera-
ture recelveg the precedence with regard to the
alr renewal and the washing. And the control
of the humlidity may have the precedence over
the washing, if, as in Flg, 1, the opening of said
washing device 1s driven also by the humidostat
U placed into the conditioning room.

The temperature of the heating fluid feeding
the heating apparatus 3 and 4 is controlled auto-
matically or by hand, in a well known way, ac-
cording o the outside temperature,

To reduce the temperature of the alr coming
in from outside, when the renewal Is augmented
automatically, the heating of the radiator can
be interrupted completely or partially. In this
latter case the radiator is divided Into two sec-
tions, the ohe being driven directly by the ther-
mostat that is In the room, and the other, for
inst., by & supplementary contact connected with
the register 9.

The diagram of Flg. 2 is llke that of Fie. 1,
but it shows a system where the registers may
assume only two positions: on end off; | is the
inlet of the outside alr; 2 is the Inlet of the re-
circulated alr; 3 is the heating apparatus; 4 is
the ventilator; T’ iIs the thermostat placed into
the room, which drives the two registers B and
C, and at the same time it controls the reglster
A, the efficlency of the heating apparatus 3 and
the washing device. These latter may be driven,
not only by the thermostat T* through the valve
D, but also by the humidostat U through the
valve Di.

The operation of this system 1s as follows:
when the temperature of the room sinks under a
certaln predetermined point (for inst. 18° C),
the thermostat T1 opens the register B and closes
the register C, bringing contemporarily the regis-
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ter A inte the positlon A, whilst the washing
device gets closed. So, the cutside air does no
longer enfer and the temperature of the room
augments. If, for inst., the 20° C are overpassed,
the thermostat T:1 will move the register A, in
otder to let in the outside air, whilst B gets closed
partislly and C opened. The valve D, also driven
by T:, sets the washing again in efficiency, whilst
the engine @ reduces the action of the heating
gpparatus 3 at a minimum, .

It is obvious that, if the room is crowded, its
temperature rises rapldly and the outside air inlet
will be kept open nearly continuously, so that
the air |n the room is mainiained very clean.

In the system represented in Fig. 3, which is
adapted to summer conditioning, A is the register
that controls the entrance of the outside air; B
is the register that controls the entrance of the
circulating air; T is the thermostat placed into
the conditioning room, which drives the register
A and B; T’ is an analogue thermostat (that
may be also not distinguished from T) that con-
trols the guantity of cooling fluid flowing to the
coollng apparatus Ri, and T is a thermostat,
placed as indicated in the flgure, that drives the
registers C and D, in order to maintain the
temperature of the cooled air constant. The
humidostat U, placed as well intp the room, may
drive also the registers A and B and control the
heating apparatus R2 like the thermostat T’.

As the temperature of the room exceeds the
predetermined limit, the thermostat T closes the
register A and opens the register B of the cir-
culated air, whilst T’ brings the operation of the
cooling apparatus Ri1 fo a maximum, and the
thermostat T'' maintains the temperature of the
cooled air constant, controlling in this way the
absolute air humidity.

So, humidity is given the precedence with re-
gard to temperature, which is of particular im-
portence for the summer systems. To give the
precedence to temperature, it suffices to inter-
change the operation between the two thermo-
stats T and T’'. The thermostat T*’ that main-
taing the temperature of the cooled air constant,
may be substituted by another one that keeps
the temperature of the water at the discharge of
the cooling apparatus, constant.

The alr washing is done in a known, independ-
ent and confinuous way, by means of a suitable
device (nozzles etc.).

Whoen the lowest preestablished temperature
is reached in the room (for inst. 25° C), the
registers A and B may be driven also by the
humidostat U and precisely if the air is very
humid (fer inst. a relative humidity above 55%),
the humidostat U is tending to open the register
A and to close the register B and allows the
operation of the heating apparatus R2 that has
to dry the air. If, however, the temperature limit
is hardly reached, the thermostat T’ keeps still
open the cooling fluld inlet inlo the apparatus R:
and blocks the drive of the heating apparatus R2,
which the humidostat U was going to drive.

If there are no persons after a certain time,
there will be noted a sinking either of the humid-
ity or of the temperature in the room; in the first
case the humidostat U tends to close thec register
A of the outside air and to open that of the re-
circulated air, and at the same time to hinder
the heating of R2. If then the temperature sinks
below a certain limit, the thermostat T’ will limit
the cooling fluid inlet and allows the operation ¢f
the heating apparatus R2, which, however, can-
not work, being prevented from by the humido-
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stat U, whenever there is lacking humidity (es it
happens when there are no persons); if, how-
ever, there would be a crowd, the humidity degree
of the cooled air being maintained constant by
the thermostat T/, the humidity and the tem-
perature would augment In the room; to keep this
latter constant, provides the thermostat T, aug-
menting the passage of the cooling fluid through
the cooling apparatus. In consequence of the
augmented humidity the humidostat U will move
the registers A and B, in order to sugment the
outside alr renewal; but It may happen that, for
ingt., the heafing fails in the rcom due to the
heat interchange with outside or to the heat sup-
ply of the illumination; then, the humidity de-
gree determined by the thermostat T'’ would no
longer be suitable, but then the heating apparatus
R2 starts, driven by T’, if the temperature of
the room is always under the predetermined point
and the humidity is somewhat higher. With these
dispositions the desired effect is obtained.

In order to make the system more sensitive and
to hasten the return to the interchange posi-
tion, when there ig lacking inner humidity, and
to economise refrigerating fiuid, when the humid-
ity is high, there may be provided for an indirect
drive of the thermostat T'’, which controls the
humidity degree, so that this latter rises when
the humidity in the room is low and falls when it
is high. The control may be obtained by means
of elther two position registers or graduslly mov-
Ing registers; with this accessory control, how-
ever, the proportion of the washed air is de-
creased in case of considerable inner humidity.

The dlagram of Fig. 4 shows a system like Flg.
3, but iis registers have but two positions; on and
off, Rl R2 R3 are various coollng apparatus,
whereof the first two with parallel connhection,
whilst the third has series connectlon and cools
but the outer air. The control is such as to keep
constant the temperature of the water leaving
the cooling apparatus, At a determined inner tem-
perature In the room, for inst. 25° C, at the be-
ginning of the operation, the inner temperature
of the room being above the prescribed, the ther-
mostat TI closes the outside air inlet and opens
the circulating air inlet, and at the same time B
remains open and C closed. The room gets cooler
unto the determined temperature (25° C); then
the thermostat lets enter the outer air in the de-
sired measure, whilst B remalns open and C
closed; if the humidity is high, it does not happen
anything else; if the humidity is low, the outside
alr inlet 1s closed. When a temperature of 2¢4° C,
for inst., 1s reached, B is partially closed and C is
opened. If the humidity i1s high, which means
the presence of many persons, then the heating
apparatus R opens, and the outside air inlet re-
mains open. It is to note that, when this latier
is opened, the temperature in the cooling appara-
tus Rf R2 sinks and the humidity degree of the
air sinks automatically. If the humidity of the
room 1s low, the radiator R does not gey, heated,
and the outside air inlet remains closed until the
humidity does not rise and falls again Into the
precedent cycle with renewal from outside.

All the described controls solve the problem
when the potentiality of the system is sufficient.
Nevertheless it may happen that conditions of ex~
ceptional climate and minor efficiency of the sys-
tem appear, through which this latter may result
insufficient. In such a case it may be convenlent
to reduce the renewal from outslde, for which
purpose & supplementary control may be used,
with whieh, as the inside temperature exceed
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the desired value, the outside air inlet is lmited,
independently of the other controls, by means of
a reglster driven by a thermostat.

In Fig. 5 is shown a diagram of a conditloning
system utllizing a standardizing cell T, in which
the heating (or the cooling) is obtained with the
same fAuids that heat (or cool) the room to be
conditioned. | is the outside air inlet, 2 that of
the recirculated air; 6 ls the air heating (or
cooling) element; T’ is the thermostat placed in-
to the room to be conditioned, which maintains
its temperature constant (in the case of the figure
this is reached by controlling the two registers 3
and 4); T is the standardizing cell that is heated
or cooled by means of the same flulds that heat
or cool the room: they may be either the air
pushed by the ventllator § or the fluld traversing
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the heating or cooling apparatus 6. ‘T2 is a ther-
mostat placed into the cell T that controls the
opening of the two registers | and 2, so that, if
the temperature in the cell 1s tending to sink,
the register | tends to get more open and the
register 2 to get closed, with a gradual movement
that may be driven, for instance, by an electrical
or pneumatical device.

Though in the foregoing description have been
described and shown some concrete forms, which
the systems, belng object of the present invention,
may assume, it Is understood, however, that dif-
ferent modifications may be brought to them, by
those who are expert in this art, without for that
depariing from the scope and spirit of the present

invention,
ALDO GINI,
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