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This invention relates to the art of air conditioning 
systems, more particularly of the fresh air intake type. 
As conducive to an understanding of the invention, it 

is noted that in many applications using air conditioning 
systems, it is essential that the outside or ambient air 
be drawn into the system and cooled for circulation into 
the room or other area to be cooled and the cooled air 
discharge to the outside after it has passed through the 
room to be cooled. 

This is especially true in some places as operating 
rooms in hospitals where gases used during operations 
must be eliminated and hence there must be a constant 
fresh air intake and cooled air discharge to the outside. 
There are, of course, many other applications such as in 
industrial plants where fresh air intake is essential. 

However, numerous problems exist when fresh air must 
constantly be cooled. 
Thus, it is to be noted that the dry bulb temperature and 

the relative humidity of the fresh air entering an air con 
ditioning system varies over a wide range during the 
course of a summer season and even during the course of 
any one day. 
Some systems, especially in the eastern region of the 

United States, are designated for fresh air entering the 
system at 95 ° F. dry bulb and 75 ° F. wet bulb which is 
equivalent to 95° F. wet bulb and 40% relative humidity. 
However, the range of conditions that actually occurs var 
ies widely from this optimum and in different situations 
the following typical measurements have been made by 
the United States -Weather Bureau: ‘ 

Dry Ibulb temperature: Relative humidity, percent 
66 degrees ; _____________________ __-_ _____ __ 97 

85 degrees ______________________________ __ 48 

69 degrees ____________ _, ________ -1 _______ __ 90 

90 degrees _____________________________ __ 58 

Generally speaking, the cooling coils of the most ef 
?cient air conditioning units can only. provide a 90% rela 
tive humidity, that is, the air immediately after it leaves 
the coils is at 90% relative humidity and say 58° F. dry 
bulb temperature. Where it is desired to have the room 
area at say 75° F. and 50% relative humidity, it is ap 
parent that the air as it is discharged from the cooling 
coils must warm up from such lower temperature of say, 
58° F. dry bulb. ' 

Consequently, where the original humidity of the fresh 
air is high and the temperature is relatively low, the tem 
perature of the air in the room to be cooled cannot be 
brought down to the desired value while at the same time 
bringing the humidity down to a comfortable level. 

It is accordingly among the objects of the invention to 
provide an air conditioning system of substantially con 
ventional type which is designed to continually draw fresh 
air into the system and which incorporates control mech 
anism that may readily be installed with minor’modi?ca 
tions in the standard equipment and which will permit the 
temperature and humidity in the room to be conditioned, 
to be within predetermined and desired limits regardless 
of the temperature and relative humidity of the fresh air 
brought into the system. 
According to the invention, these objects are accom 

plished by the arrangement and combination of elements 
hereinafter described and more particularly recited in 
the claims. 
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In the accompanying drawings in which is shown one of 

various possible embodiment of the several features of 
the invention, 

FIG. 1 is a diagrammatic view of an air conditioning 
system, 
FIG. 2 is a diagrammatic view illustrating the connec 

tion of the control devices of the present invention, and 
FIG. 3 is a chart illustrating in broken lines the oper 

ation of a conventional air conditioning system, and in 
solid lines the operation of the air conditioning system 
according to the present invention. 

Referring now to the drawings, as shown in FIG. 1, 
the air conditioning system includes an air conditioning 
unit 11 of substanitally conventional type having a fresh 
'air intake 12 connected by suitable conduits (not shown) 
to a source of fresh air. 
The fresh air entering the intake 12 is drawn through 

a chamber 13 and then passes through the preheating 
coils 14, a dust ?lter 15 and cooling coils 16. 
The cooled air is then drawn through a blower 17 to 

be discharged through supply ducts (not shown) from the 
outlet 18 of the blower 17. - 
The cooling coils 16 are cooled in a conventional man 

ner by means of suitable refrigeration equipment 19 in 
conjunction with the ancillary equipment such as a water 
cooling tower 21, water pumps 22 and 23 and the like. 
As the cooling coils may be cooled in any suitable man 

ner and the particular means for cooling such coils is not 
per se part of the invention, it will not be described fur 
ther. 
The preheat coils also may be of any suitable type and 

in the illustrative embodiment, they may be heated by a 
source of steam, or hot water connected to valve 24. 
According to the invention, as shown diagrammatically, 

in FIGS. 1 and 2, a humidity sensing device 31 is posi 
tioned in the fresh air intake between the intake 12 and 
the preheat coils 14. Although any humidity sensing de 
vice may be utilized, in the embodiment herein shown, a 
pneumatic humidistat of the type put out by the Honey 
well Corporation under Model No. HP-900 and identi 
?ed :by its trademark HUMID-U-STAT is preferred. 

In addition, there is positioned between the preheat 
coils 14 and the ?lter 15, a temperature sensing device 
32 which senses the dry bulb temperature of the air 
after it passes the preheat coils 14. ' 
The temperature sensing device also is of conventional 

type such as that put out by the Honeywell Corporation 
under Model No. T-915 ND. ‘ - ~ 

As is shown in FIG. 2, the humidity sensing device 31 
is energized by a source of compressed air fed to inlet 
33 of the device. Based on the humidity of the air enter 

' ing the fresh air intake 12, which is determined by the 

60 

70 

sensing element 34, the output pressure from port 35 of 
the device 31 will be ‘determined and this output will be 
applied to control port 36 of the temperature sensing de 
vice 32. - . 

The temperature sensing device 32 is also supplied 
with compressed air to port 37 and the outlet port 38 
of the temperature sensing device 32 will apply air pres 
sure to control valve 24 based on the dry bulb tempera 
ture measured by the sensing element 39 as well as the 
humidity determined by the sensing element 34. 

Thus, the control valve 24 will be actuated an amount 
which is related to the relative humidity of the air enter 
ing the fresh air intake and the temperature of the air 
after it passes the preheat coils 14. 
As a result of the setting of the control valve 24, the 

steam supply, for example, to the preheat coils 14 will 
be varied to increase or decrease the temperature of the 
preheat coils 14. 

In the operation of the air conditioning system, it is 
turned on in conventional manner and the fresh air will 
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be drawn through the intake 12 and pass through the 
cooling coils 16 so that the air is cooled for discharge by 
the blower 17 into the chambers to be cooled. 

In conventional air conditioning systems which, for 
example, are designed to operate with freh air entering 
the system at a maximum of 95° F. dry bulb and 40% 
relative humidity, if in fact the air enters the system at 
69° F. dry bulb and 85% relative humidity, referring to 
the chart, FIG. 3, where A indicates the condition of 
the air entering the system, if the room to be cooled is 
to be maintained at a temperature of 75° F. dry bulb and 
a humidity of 50%, the conventional system will not 
achieve such results. 

Thus, the design of all cooling coil is such that refer 
ring to the chart FIG. 3, the most effective conditioning 
process line that can be obtained is a line tangent to the 
saturation line (100% relative humidity). This is the 
most efficient process that any cooling coil can pro 
duce. Thus, such line will extend from A to B (tangent 
to the saturation line). 

Since practically the most ef?cient air conditioners pro 
vide 90% relative humidity to the air as it leaves the 
cooling coils, the dry bulb temperature of such air in 
the line A-B will be at C and equals to 64° F. dry bulb. 

Thus, the air supplied to the space to be cooled will 
have a humidity of 90% and a dry bulb temperature of 
64° F. when it leaves the cooling coils 16. 
The internal load of the air conditioned space, in the 

illustrative example herein, will heat the conditioned 
air 17° F., so that the room temperature will be at 
point D, i.e., 81° F. dry bulb and 52% relative humidity. 

Thus, the temperature and humidity would be in ex 
cess of that required for comfort, i.e., 75 ° F. dry bulb 
and 50% relative humidity. 

According to the invention, herein, the air entering the 
system will be at point A on the chart FIG. 3, i.e., it 
will have a dry bulb temperature of 69° F. and 85% 
relative humidity. 
The humidity sensing device 31 in the fresh air intake 

will sense the humidity of the entering air and since the 
humidity is above the amount desired to which the de 
vice is set, a control signal will flow to the control port 
36 of the temperature sensing device 32 and provide an 
output signal from port 38 to the control valve 24 which 
regulates the ?ow of steam to the preheat coils 14 so 
that such coils will heat the fresh air to a temperature 
of say 85° F. dry bulb, say at point B on the chart, FIG. 
3, at which temperature the humidity will be 50%. 
The preheated air will then pass through the cooling 

coils 16 and will be cooled to say 58° F. dry bulb and 
90% relative humidity. This is indicated by the line E—F 
which is a practical process line available with modern 
air conditioning equipment. 
For the same internal load conditions as above set 

forth, i.e., a temperature rise of 17° F. in the room to 
be cooled, the process line will extend from point F to 
point G. The resultant space conditions at point G will 
thus be 75 ° F. and 50% relative humidity as desired. 
As above described, the relative humidity control 31 

acts as a master control to reset the control point of the 
temperature sensing device 32. As the relative hu 
midity of the ambient air increases, the control point of 
the temperature sensing device 32 is raised and as the 
relative humidity of the ambient air drops, the control 
point of the temperature sensing device is lowered. 
For example, at 40% relative humidity, the set point 
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4 
of the temperature sensing device 32 would be 60° F. 
and at 90% relative humidity the set point of the tem 
perature sensing device would be 85° F. 

Although, as herein described, the unit is pneumati 
cally controlled, it is apparent that it can be electronically 
or electrically controlled. 
As many changes could be made in the above con 

struction and many apparently widely different embodi 
ments of this invention could be made without departing 
from the scope of the claims, it is intended that all mat 
ter contained in the above description, or shown in the 
accompanying drawing, shall be interpreted as illustra 
tive and not in a limiting sense. 

Having thus described my invention, what I claim as 
new and desire to secure by Letters Patent of the United 
States is: 

1. An air conditioning system of the fresh air intake 
type comprising a fresh air intake, a blower to draw air 
through said intake and discharge the same after it has 
been conditioned, cooling means between the intake and 
the blower, heating means between the intake and the 
cooling means, sensing means to vary the temperature 
of the air passing the heating unit before flow of such 
air through the cooling means, said sensing means com 
prising a humidity sensing device, an adjustable tem 
perature sensing device having an adjustable control point, 
said temperature sensing device being positioned between 
said heating means and said cooling means, said humidity 
sensing device being controlled by variations in the rela 
tive humidity of the air entering the air intake, said hu 
midity sensing device and said temperature sensing de 
vice being of the pneumatic type each having an air 
pressure inlet to provide a control pressure, said humidity 
sensing device having a pressure outlet, said temperature 
sensing device having a control pressure inlet connected 
to said pressure outlet and also having a control pres 
sure outlet controlling the temperature of said heating 
means, whereby variations in the humidity sensed by 
said humidity sensing device will cause corresponding 
pressure variations applied to the vpressure inlet of the 
temperature sensing device to change the control point of 
said temperature sensing device for corresponding varia 
tions in the control pressure outlet to correspondingly 
change the temperature of the heating means. 

2. The combination set forth in claim 1 in which said 
heating means comprise-s a coil through which a heated 
?uid may flow, a valve controlling flow of such heated 
?uid through said coil, said control pressure outlet of 
said temperature control device being connected to said 
valve to control the latter. 
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