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(57) Abrege/Abstract:
An air dryer Includes a first flow path through the air dryer and a second flow path through the air dryer in parallel with the first flow
path. A diverter valve has a first position that provides fluid communication to the first flow path and a second position that provides
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(57) Abrege(suite)/Abstract(continued):

(13) C

fluild communication to the second flow path. A system parameter signal Is reflective of fluid flow through the air dryer, and a

controller receives the system parameter signal and produces a first control signal based on the system parameter signal.
control signal controls the position of the diverter valve.
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(57) Abstract: An air dryer includes a first tlow path through
the air dryer and a second flow path through the air dryer n
parallel with the first flow path. A diverter valve has a first
position that provides fluid communication to the first tlow
path and a second position that provides fluid communication
to the second flow path. A system parameter signal is reflect-
ive of fluid flow through the air dryer, and a controller re-
ceives the system parameter signal and produces a first con-
trol signal based on the system parameter signal. The first
control signal controls the position of the diverter valve.
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AIR DRYER

FIELD OF THE INVENTION
[0001] The present invention generally involves an air dryer, such as may be
incorporated into a compressed air system to remove moisture and other contaminants

from compressed air.

BACKGROUND OF THE INVENTION
[0002] Compressed air 1s commonly used to perform a myriad of functions. For
example, compressed air may be used to displace water in submarine ballast tanks to
increase the buoyancy of the submarine, to operate brakes on locomotives and trucks,
or to pneumatically operate valves. In each case, the compressed air may include
moisture and other particulate contaminates which, 1f not removed, may accelerate
fouling, corrosion, and other interference with the equipment.
[0003] Various air dryers are known 1n the art to remove moisture and particulate
contaminates from the compressed air. An air dryer typically includes various
combinations of filters and moisture separators to clean and dry the compressed air
before 1t reaches the equipment. For equipment that requires a continuous supply of
compressed air, the air dryer may include duplicate flow paths arranged 1n parallel so
that one flow path may remain on-line to purity the compressed air at all titmes while
the other flow path may be taken off-line to regenerate the filters and moisture
separators. The off-line flow path may be regenerated by diverting a portion of the
compressed air through the off-line flow path to purge the filters and moisture
separators to atmosphere and then pressurizing the off-line flow path before returning
1t to service.
[0004] The cycle time between the parallel flow paths and the purge time of the
filters and moisture separators directly affects the anticipated lifetime of the air dryer
components as well as the overall efficiency and performance of the air dryer. If the
cycle time 1s too long, the filters and moisture separators in the on-line flow path may
become excessively saturated with particulates and moisture, adversely affecting the
performance of the air dryer. Conversely, if the cycle time 1s too short, the increased

switching between parallel flow paths will result in excessive wear to the valves and
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other moving components in the air dryer. Similarly, an excessively long purge time
wastes compressed air, and an insufficient purge time may not adequately regenerate
the filters and moisture separators.

[0005] In many air dryers, the cycle time and purge time are pre-selected based on
anticipated operating and ambient conditions. However, changes 1n the operating
conditions and/or ambient conditions may result in the pre-selected cycle time and/or
purge time being less than opttmum. Therefore, an air dryer that utilizes operating
conditions and/or ambient conditions to enhance the quality of air produced and/or

reduce energy consumption would be useful.

BRIEF DESCRIPTION OF THE INVENTION
[0006] Aspects and advantages of the invention are set forth below 1n the
following description, or may be obvious from the description, or may be learned
through practice of the invention.
[0007] One embodiment of the present invention 1s an air dryer that includes a
first flow path through the air dryer and a second flow path through the air dryer in
parallel with the first flow path. A diverter valve has a first position that provides
fluid communication to the first flow path and a second position that provides fluid
communication to the second flow path. A system parameter signal 1s reflective of
fluid flow through the air dryer, and a controller receives the system parameter signal
and produces a first control signal based on the system parameter signal. The first
control signal controls the position of the diverter valve.
[0008] Another embodiment of the present invention 1s an air dryer that includes a
first flow path through the air dryer and a first exhaust valve 1n the first flow path,
wherein the first exhaust valve has an open position that permits fluid flow out of the
first flow path and a shut position that prevents fluid flow out of the first flow path. A
second flow path through the air dryer in parallel with the first flow path includes a
second exhaust valve, wherein the second exhaust valve has an open position that
permits fluid flow out of the second flow path and a shut position that prevents fluid
flow out of the second flow path. A system parameter signal 1s retlective of fluid

flow through the air dryer, and a controller receives the system parameter signal and
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produces a first control signal based on the system parameter signal. The first control
signal controls the position of at least one of the first or second exhaust valves.

[0009] In yet another embodiment of the present invention, an air dryer includes a
first flow path through the air dryer, and the first flow path includes a first exhaust
valve having an open position that permits fluid flow out of the first flow path and a
shut position that prevents fluid flow out of the first flow path. A second flow path
through the air dryer in parallel with the first flow path includes a second exhaust
valve having an open position that permits fluid flow out of the second flow path and
a shut position that prevents fluid flow out of the second flow path. A diverter valve
has a first position that provides fluid communication to the first flow path and a
second position that provides fluid communication to the second flow path. A system
parameter signal 1s reflective of fluid flow through the air dryer, and a controller
receives the system parameter signal and produces a first control signal based on the
system parameter signal. The first control signal controls the position of at least one
of the diverter valve, the first exhaust valve, or the second exhaust valve.

[0010] Those of ordinary skill 1in the art will better appreciate the features and

aspects of such embodiments, and others, upon review of the specification.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A full and enabling disclosure of the present invention, including the best
mode thereof to one skilled in the art, 1s set forth more particularly in the remainder of
the specification, including reference to the accompanying figures, 1n which:
[0012] Fig. 1 1s a schematic diagram of an air dryer according to an embodiment
of the present invention without pressure;
[0013] Fig. 2 1s a schematic diagram of the air dryer shown 1n Fig. 1 during
normal operation with the right flow path drying compressed air and the left flow path
purging;
[0014] Fig. 3 1s a schematic diagram of the air dryer shown 1n Fig. 1 during
normal operation with the right flow path drying compressed air and the left flow path

pressurizing;
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[0015] Fig. 4 1s a schematic diagram of the air dryer shown 1n Fig. 1 during
normal operation with the left flow path drying compressed air and the right flow path
purging; and

[0016] Fig. 51s a schematic diagram of the air dryer shown 1n Fig. 1 during
normal operation with the left flow path drying compressed air and the right flow path

pressurizing.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Retference will now be made 1n detail to present embodiments of the
invention, one or more examples of which are illustrated 1n the accompanying
drawings. The detailed description uses numerical and letter designations to refer to
features 1n the drawings. Like or similar designations in the drawings and description
have been used to refer to like or similar parts of the invention. As used herein, the
terms “first,” “second,” and “third” may be used interchangeably to distinguish one
component from another and are not intended to signify location or importance of the

22 ¢¢

individual components. The terms “upstream,” “downstream,” “radially,” and
“axially” refer to the relative direction with respect to fluid flow 1n a fluid pathway.
For example, “upstream” refers to the direction from which the fluid normally flows,
and “downstream” refers to the direction to which the fluid normally flows.
Similarly, “radially” refers to the relative direction substantially perpendicular to the
fluid flow, and “axially” refers to the relative direction substantially parallel to the
fluid flow.

[0018] Each example 1s provided by way of explanation of the invention, not
limitation of the invention. In fact, 1t will be apparent to those skilled in the art that
modifications and variations can be made 1n the present invention without departing
from the scope or spirit thereof. For instance, features illustrated or described as part
of one embodiment may be used on another embodiment to yield a still further
embodiment. Thus, 1t 1s intended that the present invention covers such modifications
and variations as come within the scope of the appended claims and their equivalents.
[0019] Various embodiments of the present invention include an air dryer that

may be incorporated into a compressed air system to remove moisture and other

contaminants from compressed air. The air dryer generally includes multiple flow
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paths arranged 1n parallel, and each flow path includes an exhaust valve. Each flow
path may also include various means for removing moisture and/or particulate
contaminates. The means for removing moisture and/or particulates may include
various combinations of filters and/or moisture separators to clean and dry the
compressed air. The air dryer may also include a diverter valve having a first position
that provides fluid communication to one flow path and a second position that
provides fluid communication to the other flow path. An interlock may be operably
connected to the diverter valve and the exhaust valves to prevent positioning the
diverter valve to either flow path when the associated exhaust valve 1s in the open
position.

[0020] Fig. 1 provides a schematic diagram of an air dryer 10 according to an
embodiment of the present invention without pressure, and Figs. 2-5 provide a
schematic diagram of the air dryer shown in Fig. 1 during various modes of operation.
As shown, the air dryer 10 generally includes first and second flow paths 12, 14,
although additional flow paths may be included and are within the scope of the
present invention. The first and second flow paths 12, 14 are arranged 1n parallel
between an inlet 16 and an outlet 18, and a diverter valve 20 has a first position
(shown 1n Figs. 1-3) that provides fluid communication to the first flow path 12 and a
second position (shown 1n Figs. 4 and 5) that provides fluid communication to the
second flow path 14. In the particular embodiment shown 1n Figs. 1-5, the diverter
valve 20 1s located at the inlet 16; however, 1n alternate embodiments, the diverter
valve may be located at the outlet 18. In this manner, the diverter valve 20 aligns one
flow path with the inlet 16 and outlet 18 while the other flow path 1s being purged of
filtered fluid.

[0021] Each flow path 12, 14 includes a check valve 22, 24 proximate to the
outlet 18 that prevents fluid flow into the flow path and an exhaust valve 26, 28
having an open position that permits fluid flow out of the flow path and a shut
position that prevents fluid flow out of the flow path. Each exhaust valve 26, 28 may
be biased on the shut position. A bypass orifice 30, 32 1n each flow path 12, 14
provides fluid communication around the respective check valves 22, 24 in either
direction. In addition, each flow path 12, 14 includes various means for removing

moisture and/or particulate from the flow path. The structure for removing moisture
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and/or particulate may include various combinations of filters and/or moisture
separators to clean and dry the compressed air. In the exemplary embodiment shown
in Fi1g. 1, the structure for removing moisture from the compressed air 1s a desiccant
filter 34, 36 1n each flow path 12, 14. In addition, each flow path 12, 14 includes a
coalescing filter 38, 40 that removes particulate contamination and/or collects
moisture from the desiccant filters 34, 36.

[0022] An interlock 50 1s operably connected to the diverter valve 20 and the
exhaust valves 26, 28 in each flow path 12, 14. The interlock 50 prevents positioning
the diverter valve 20 to the first position (shown in Figs. 1-3) when the first exhaust
valve 26 1s 1n the open position and prevents positioning the diverter valve 20 to the
second position (shown 1n Figs. 4 and 5) when the second exhaust valve 1s 1n the open
position. The interlock 50 may include various combinations of manual or remotely
operated control valves that enable operation of the diverter valve 20 and exhaust
valves 26, 28 based on pressure sensed in the flow paths 12, 14. In the embodiment
shown 1n Fig. 1, for example, the interlock 50 includes first and second control air
valves 52, 54 and a controller 56. The control air valves 52, 54 may be solenoid
operated valves biased in the shut position. A first sensing line 58 connects the first
control air valve 52 to the second flow path 14 upstream from the second check valve
24. When open, the first control air valve 52 provides fluid communication from
upstream of the second check valve 24 to the diverter valve 20 and the first exhaust
valve 26. Similarly, a second sensing line 60 connects the second control air valve 54
to the first flow path 12 upstream from the first check valve 22. When open, the
second control air valve 54 enables fluid communication from upstream of the first
check valve 22 to the diverter valve 20 and the second exhaust valve 28. At pre-
determined intervals, the controller 56 may to send a control signal 62, 64 to each
control air valve 52, 54 to actuate the solenoid and open the control air valve 52, 54.
In this manner, air pressure from the opposite side flow path provides pilot air
pressure through the control air valves 52, 54 to reposition the diverter valve 20 and
open the respective exhaust valves 26, 28. The operation of the control air valves 52,
54 and controller 56 will be described more fully with respect to Figs. 2-5.

[0023] Operation of the air dryer 10 will now be described with respect to Figs. 2-

5. The controller 56 controls the cycle time between using one flow path to dry and
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clean the compressed air (1.e., the on-line flow path) while the other flow path purges
moisture and otherwise regenerates (1.e., the off-line flow path). For example, the
controller 56 may be programmed to rotate cycles at pre-determined intervals. During
the first portion of each cycle, referred to as the purge time, the controller 56 may be
programmed to purge the off-line flow path of moisture before allowing the off-line
flow path to increase pressure before being switched to becoming the on-line flow
path.

[0024] Fig. 2 shows the air dryer 10 at the beginning of a first flow path 12 drying
cycle when the first flow path 12 1s drying the air and the second flow path 14 1s
purging moisture through the second exhaust valve 28. As shown in Fig. 2, the
diverter valve 20 1s 1n the first position so that the compressed air may flow from the
inlet 16, through the diverter valve 20, and into the first flow path 12. The first
control signal 62 1s OFF during the entire first flow path 12 drying cycle, so the first
control air valve 52 1s shut, and the first exhaust valve 26 1s shut. As a result, the
compressed air flows through the first coalescing filter 38 and first desiccant chamber
34 to remove moisture and particulate from the compressed air. The removed
moisture collects 1n the first coalescing filter 38. The cleaned and dried compressed
air then flows through the first check valve 22 and first bypass orifice 30 and exits the
air dryer 10 through the outlet 18.

[0025] The second sensing line 60 communicates pressure from upstream of the
first check valve 22 to the second control air valve 54. At the beginning of the first
flow path 12 drying cycle, the second control signal 64 1s ON to actuate the solenoid
on the second control air valve 54. As a result, the second control air valve 54 opens
to provide control air from upstream of the first check valve 22 to the diverter valve
20 and the second exhaust valve 28. The control air maintains the diverter valve 20 1n
the first position and opens the second exhaust valve 28. The second check valve 24
prevents the cleaned and dried compressed air from entering the second flow path 14.
However, the second bypass orifice 32 allows a portion of the cleaned and dried air to
flow backwards through the second desiccant chamber 36 and second coalescing filter
40 to purge moisture from the second coalescing filter 40 through the open second

exhaust valve 28.
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[0026] Fig. 3 shows the first flow path 12 drying cycle after the purge time 1s
complete and the controller 56 turns the second control signal 64 OFF to allow the
second flow path 14 to pressurize. When the second control signal 64 1s OFF, the
second control air valve 54 shuts, removing control air pressure from the diverter
valve 20 and the second exhaust valve 28. Without control air pressure, the diverter
valve 20 remains 1n the first position, and the second exhaust valve 28 shuts. With the
second exhaust valve 28 shut, the cleaned and dried compressed air flowing through
the second bypass orifice 32 increases pressure 1n the second flow path 14 and 1n the
first sensing line 58 that provides fluid communication to the first control air valve 52.
The air dryer 10 1s now ready to switch to a second flow path 14 drying cycle, as
shown 1n Fig. 4.

[0027] At the end of the first flow path 12 drying cycle, the controller 56 switches
the air dryer 10 to the second flow path 14 drying cycle, as shown in Fig. 4. At the
beginning of the second flow path 14 drying cycle, the controller 56 turns the first
control signal 62 ON to actuate the solenoid on the first control air valve 52. As a
result, the first control air valve 52 opens, and the first sensing line 58 communicates
pressure from upstream of the second check valve 24, through the first control air
valve 52, to the diverter valve 20 and the first exhaust valve 28. The control air
moves the diverter valve 20 to the second position and opens the first exhaust valve
26. In the second position, the diverter valve 20 allows the compressed air to flow
from the 1nlet 16, through the diverter valve 20, and into the second flow path 14.

The second control signal 64 1s OFF during the entire second flow path 14 drying
cycle, so the second control air valve 54 1s shut, and the second exhaust valve 28 1s
shut. As a result, the compressed air flows through the second coalescing filter 40
and second desiccant chamber 36 to remove moisture and particulate from the
compressed air. The removed moisture collects 1n the second coalescing filter 40.
The cleaned and dried compressed air then flows through the second check valve 24
and second bypass orifice 32 and exits the air dryer 10 through the outlet 18.

[0028] The first check valve 22 prevents the cleaned and dried compressed air
from entering the first flow path 12. However, the first bypass orifice 30 allows a

portion of the cleaned and dried air to flow backwards through the first desiccant
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chamber 34 and first coalescing filter 38 to purge moisture from the first coalescing
filter 38 through the open first exhaust valve 26.

[0029] Fig. 5 shows the second flow path 14 drying cycle after the purge time 1s
complete and the controller 56 turns the first control signal 62 OFF to allow the first
flow path 12 to pressurize. When the first control signal 62 1s OFF, the first control
air valve 52 shuts, removing control air pressure from the diverter valve 20 and the
first exhaust valve 26. Without control air pressure, the diverter valve 20 remains in
the second position, and the first exhaust valve 26 shuts. With the first exhaust valve
26 shut, the cleaned and dried compressed air flowing through the first bypass orifice
30 1increases pressure in the first flow path 12 and 1n the second sensing line 60 that
provides fluid communication to the second control air valve 54. The air dryer 10 1s
now ready to switch back to the first flow path 12 drying cycle, as shown in Fig. 2.
[0030] The cycle time between the parallel flow paths and the purge time of the
filters and moisture separators directly affect the anticipated lifetime of the air dryer
10 components as well as the overall efficiency and performance of the air dryer 10.
If the cycle time 1s too long, the filters and moisture separators in the on-line flow
path may become excessively saturated with particulates and moisture, adversely
affecting the performance of the air dryer 10. Conversely, 1f the cycle time 1s too
short, the increased switching between parallel flow paths will result 1n excessive
wear to the valves and other moving components in the air dryer 10. Similarly, an
excessively long purge time wastes compressed air, and an insufficient purge time
may not adequately regenerate the filters and moisture separators.

[0031] In particular embodiments, the air dryer 10 may monitor fluid flow
through the air dryer 10 to optimize the cycle time and/or purge time. For example, a
shorter cycle time may be appropriate during or following transient operations
involving increased fluid flow through the air dryer 10 and/or that produce fluid flow
out of the air dryer 10 having higher humidity. Alternately or 1n addition, a longer
purge time may be appropriate during or following transient operations that produce
fluid flow out of the air dryer 10 having higher humidity. As a result, the
embodiments shown 1n Figs. 1-5 may monitor and utilize one or more operating
conditions to adjust the cycle time and/or purge time of the air dryer 10 to enhance the

quality of air produced and/or reduce energy consumption by the air dryer 10.
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[0032] As shown 1n Figs. 1-5, the air dryer 10 may include one or more sensors
that monitor operating conditions of the air dryer 10 and produce a system parameter
signal 70 reflective of fluid flow through the air dryer 10. The sensors may include,
for example, a temperature sensor 72, a pressure sensor 74, a differential pressure
sensor 76, and/or a humidity sensor 78. As a result, the system parameter signal 70
may be reflective of one or more of the temperature, pressure, differential pressure, or
humidity of fluid flow through the air dryer 10. The sensors may be operably
connected to any portion of the air dryer 10 to detect and measure a particular
operating condition of the air dryer 10. In the particular embodiment shown in Figs.
1-5, for example, the sensors are operably connected to the outlet 18 of the air dryer
10 to reflect conditions of the fluid flow exiting the air dryer 10. However, one of
ordinary skill in the art will appreciate that the sensors may be operably connected to
other locations of the air dryer 10, and the present invention 1s not limited to any
particular location of the sensors unless specifically recited in the claims.

[0033] The controller 56 receives the system parameter signal 70 and produces
one or more of the control signals 62, 64 based on the system parameter signal 70. As
previously described, the control signals 62, 64 actuate the solenoids on the first and
second control air valves 52, 54, respectively, to control the position of the diverter
valve 20, the first exhaust valve 26, and the second exhaust valve 28. In this manner,
the system parameter signal 70 allows the controller 56 to adjust the cycle time and/or
purge time based on the actual operating conditions of the air dryer 10. For example,
the controller 56 may calculate the volume of fluid flow through the air dryer 10
based on the temperature, pressure, and differential pressure and reduce the cycle time
during transient conditions of increased fluid flow through the air dryer 10.
Alternately or 1in addition, the controller 56 may reduce the cycle time and/or increase
the purge time based on increased humidity of fluid flow through the air dryer 10.
[0034] In particular embodiments, the air dryer 10 may monitor ambient
temperature around the air dryer 10 to optimize the purge time and reduce energy
consumption by the air dryer 10. For example, a decrease in ambient temperature
produces increased condensation of moisture 1n the fluid flow. As a result, a longer

purge time may be appropriate during or following a decrease in ambient temperature.
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[0035] As shown 1n Figs. 1-35, the air dryer 10 may include an ambient
temperature sensor 80 that produces an ambient temperature signal 82. The controller
56 receives the ambient temperature signal 82 and produces one or more of the
control signals 62, 64 based on the ambient temperature signal 82. As previously
described, the control signals 62, 64 actuate the solenoids on the first and second
control air valves 52, 54, respectively, to control the position of the diverter valve 20,
the first exhaust valve 26, and the second exhaust valve 28. In this manner, the
ambient temperature signal 82 allows the controller 56 to adjust the purge time based
on the ambient temperature around the air dryer 10. For example, the controller 56
may 1ncrease the purge time during or following a decrease in ambient temperature.
[0036] This written description uses examples to disclose the invention, including
the best mode, and also to enable any person skilled 1n the art to practice the
invention, including making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention 1s defined by the claims,
and may include other examples that occur to those skilled 1n the art. Such other
examples are intended to be within the scope of the claims if they include structural
elements that do not differ from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences from the literal language

of the claims.
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CLAIMS:

1. An air dryer, comprising:

a first flow path through the air dryer;

a second flow path through the air dryer in parallel with the first tlow path;

a first exhaust valve 1n the first flow path, wherein the first exhaust valve has an open
position that permits fluid flow out of the first flow path and a shut position that prevents fluid
flow out of the first tlow path;

a second exhaust valve in the second flow path, wherein the second exhaust valve has an
open position that permits fluid flow out of the second flow path and a shut position that prevents
fluid flow out of the second flow path;

a diverter valve having a first position that provides fluid communication to the first
flow path and a second position that provides fluid communication to the second flow path;

a system parameter signal reflective of fluid flow through the air dryer;

a controller that receives the system parameter signal and produces a control signal
based on the system parameter signal; and

‘wherein the control signal controls the position of the diverter valve and at least one of

the first or second exhaust valves.

2. The air dryer as in claim 1, wherein the system parameter signal 1s reflective of a

temperature, a pressure, and a differential pressure of fluid flow through the air dryer.

3. The air dryer as in claim 1, wherein the system parameter signal is reflective of a

humidity of fluid flow through the air dryer.

4, The air dryer as in claim 1, further comprising an ambient temperature signal, and the

controller receives the ambient temperature signal and produces the control signal based on

the ambient temperature signal.
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. The air dryer as in claim 1, further comprising an interlock operably connected to the
diverter valve and the first and second exhaust valves, wherein the interlock prevents
positioning the diverter valve to the first position when the first exhaust valve 1s 1n the open
position and prevents positioning the diverter valve to the second position when the second

exhaust valve is in the open position.

6. An air dryer, comprising:

a first flow path through the air dryer;

a first exhaust valve in the first flow path, wherein the first exhaust valve has an open
position that permits fluid flow out of the first flow path and a shut position that prevents fluid
flow out of the first flow path;

a second flow path through the air dryer in parallel with the first flow path;

a second exhaust valve in the second flow path, wherein the second exhaust valve has
an open position that permits fluid flow out of the second flow path and a shut position that
prevents fluid flow out of the second flow path;

a system parameter signal reflective of fluid flow through the air dryer;

a controller that receives the system parameter signal and produces a control signal
based on the system parameter signal; and

wherein the control signal controls the position of at least one of the first or second

exhaust valves.

7. The air dryer as in claim 6, wherein the system parameter signal is reflective of a

humidity of fluid flow through the air dryer.

8. The air dryer as in claim 6, further comprising an ambient temperature signal and the
controller receives the ambient temperature signal and produces the control signal based on

the ambient temperature signal.

13
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9. The air dryer as in claim 8, further comprising a diverter valve having a first position
that provides fluid communication to the first flow path and a second position that provides

fluid communication to the second flow path.

10.  The air dryer as in claim 9, wherein the control signal controls the position of the

diverter valve.

11. The air dryer as in claim 10, wherein the system parameter signal is reflective of a

temperature, a pressure, and a differential pressure of fluid flow through the air dryer.

12.  The air dryer as in claim 9, further comprising an interlock operably connected to the
diverter valve and the first and second exhaust valves, wherein the interlock prevents
positioning the diverter valve to the first position when the first exhaust valve is in the open
position and prevents positioning the diverter valve to the second position when the second

exhaust valve 1s in the open position.

13.  Anair dryer, comprising:

a first flow path through the air dryer, wherein the first flow path comprises a first
exhaust valve having an open position that permits fluid flow out of the first flow path and a
shut position that prevents fluid flow out of the first flow path;

a second tlow path through the air dryer in parallel with the first flow path, wherein
the second flow path comprises a second exhaust valve having an open position that permits
fluid flow out of the second flow path and a shut position that prevents fluid flow out of the
second flow path;

a diverter valve having a first position that provides fluid communication to the first
flow path and a second position that provides fluid communication to the second flow path;

a system parameter signal reflective of fluid flow through the air dryer;

a controller that receives the system parameter signal and produces a control signal

based on the system parameter signal;

14
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wherein the control signal controls the position of at least one of the diverter valve, the
first exhaust valve, or the second exhaust valve; and

wherein the system parameter signal is reflective of a temperature, a pressure, and a

differential pressure of fluid flow through the air dryer.

14.  The air dryer as in claim 13, wherein the system parameter signal is reflective of a

humidity of fluid flow through the air dryer.

15.  The air dryer as in claim 13, further comprising an ambient temperature signal, and the
controller receives the ambient temperature signal and produces the control signal based on

the ambient temperature signal.

16.  The air dryer as in claim 13, further comprising an interlock operably connected to the
diverter valve and the first and second exhaust valves, wherein the interlock prevents
positioning the diverter valve to the first position when the first exhaust valve is in the open
position and prevents positioning the diverter valve to the second position when the second

exhaust valve is in the open position.

135
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