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(57) Abstract: A control for controlling the amount of heated fluid entering the inlet of the driving heat source for a refrigerant
absorption cycle is controlled to vary the relative amount of heated fluid entering the driving heat source inlet, and being dumped
& to atmosphere. Preferably, a diverter valve is utilized such that a first valve body (40) communicates the flow into the driving heat
& source inlet, and moves in opposition to a second valve body (46) controlling the flow through the exhaust. The two valves bodies
o (40, 46) are preferably mechanically linked. Since the heated fluid is not allowed to enter the refrigerant absorption cycle as its drive
heating source, no additional hardware and control for dumping excess heat is necessary within the refrigerant absorption cycle. A
computer control preferably drives the first valve to a precise position and the linkage ensures the second valve is also received at a

precise position.
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VALVE

RELATED APPLICATION
This application claims priority and benefit to provisional application
60/501,366 filed September 9, 2003, the disclosure of which is incorporated herein

by reference.

BACKGROUND OF THE INVENTION

This application relates to a controlled diverter valve for selectively
controlling the flow of a heated fluid that is used as a driving heat source inlet for a
refrigerant absorption cycle.

Refrigerant absorption cycles have been used for decades to provide a cooled
or heated water source for environmental temperature control in buildings. As is
known, an absorber and an evaporator in a refrigerant absorption cycle selectively
receives a concentrated absorption fluid, such as a LiBr solution, and a separate
refrigerant (often water), respectively. The absorption fluid is selectively dropped
onto separate tube sets in the absorber and absorbs the refrigerant vapor generated
from the evaporator. A dilute solution, containing both the absorption fluid and the
refrigerant is then returned to a generator for generating a heated, concentrated
absorption fluid. In the generator, a driving heat source drives the refrigerant vapor
out of the mixed fluid. From the generator, the absorption fluid and removed
refrigerant vapor are separately returned to the absorber and the evaporator,
respectively. The aspects set forth above are a simplified description of a complex
system.

For various reasons, the demand for cooling capacity of the absorption
refrigerant cycle changes over time. With this change in capacity, the amount of
driving heat source needed by the system also needs to be changed. To date, the
prior art has rejected heat by various control methods once the heat is already within

the cycle.
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SUMMARY OF THE INVENTION

In a disclosed embodiment of this invention, a T connection is selectively
connected to a heat source at one leg and to the inlet of a refrigerant absorption cycle
driving heat source at a second leg. A third leg of the T directs the heated fluid from
the heat source to a heat sink. The heat sink may be atmosphere, or could be a
thermal/heat recovery device.

A diverter valve assembly used for flow control is positioned within the T
and has two valve bodies. A first valve body selectively controls the flow of the
heated fluid from the heat source as the driving heat source directly communicating
with the generator. A second valve body selectively regulates flow of the heated
fluid through the third leg and to the heat sink. A position control device drives the
two valves to move in opposition relative to each other. That is, as the first valve
moves to open, the second valve moves to close, and as the first valve moves to
close, the second valve moves to open. In this manner, the control of the flow of the
heated fluid through the T is precise, and controlled by the two valve bodies. In
addition, the valve bodies minimize leakage of the driving heat source to atmosphere
when the first valve is fully open, requesting 100 percent of the flow. Also, there are
benefits in locating the flow control in this location. Since excess heat is not
directed into the refrigerant absorption cycle, there is no need for additional
hardware and controls to reject unwanted heat within the cycle.

Preferably, a computer-controlled motor drives a rotating shaft for driving
the first valve body. A mechanical linkage preferably connects the first valve body
to the second valve body such that the second valve body moves in opposition to the
first valve body. A computer control may receive signals from a control for the
absorption cycle, or it may itself be part of that control. At any rate, the position of
the first valve body is defined by the control and is achieved precisely through the
driving motor. The use of the mechanical linkage ensures that the second valve
body is always moving in opposition to the movement of the first valve body. The
linkage removes any need for separate synchronized actuators.

In one preferred embodiment, the mechanical linkage includes a lever fixed
to rotate with the rotating shafts of both the first and second valves. These levers are

pivotally connected to a linkage, such that upon rotation of the first valve body and
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its first shaft, the associated lever also is moved. That lever then pulls the linkage
that in turn pulls the lever associated with the second valve body such that the
second valve body is also driven. While a particular linkage is disclosed in this
application, other ways for synchronizing the two valve bodies such as belt drives,
synchronous electric motors, chain drives, etc. may be utilized.

In further features of this invention, the shafts for driving the valve body are
mounted in bearings on opposed sides of the valve. Preferably, these bearings are
mounted outwardly of the housing of the T. Further, the shafts preferably have a
non-cylindrical cross-section at the areas received within the bearings. As a
preferred embodiment, the shaft may have a generally triangular cross-section with
several small spaced areas in contact with the inner periphery of the bearing. In this
manner, the heat transfer from the shaft to the bearing is reduced, allowing the use of
lower cost bearings, and elimination of lubricants.

In a further feature, a cooling air blower communicates cooling air into the T
connection and adjacent to the first valve body, for both sealing, i.e. preventing hot
fluid from flowing to the generator, and cooling the first valve body when the first
valve is closed. A check valve is positioned on this cooling air line flow to prevent
leaking of the driving heat source through the air seal blower, which would waste
valuable heat.

These and other features of the present invention can be best understood
from the following specification and drawings, the following of which is a brief

description.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 schematically shows a portion of a refrigerant absorption cycle.
Figure 2 shows a T connection receiving the inventive diverter valve.
Figure 3 is another view of the structure within the T connection.
Figure 4 is a further view of the T connection.
Figure 5 is an outside view of the T connection.

Figure 6 shows the cross-section of a shaft for driving a valve.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 shows a generator vessel 22 that is a portion of a refrigerant
absorption cycle 20. A mixed absorption fluid and refrigerant is received at 24 in
the generator vessel 22. A driving heat source 30 is directed into the vessel 22 and
through the fluid 24. This driving heat source 30 boils off the refrigerant (water)
creating a water vapor leaving through line 25. From line 25, the water vapor goes
to a cooling tower at which its temperature is lowered. This lower temperature
water is then directed into an evaporator within the refrigerant absorption cycle, and
cools evaporator tubes for providing cooled water for use in a temperature control
system.

The absorption fluid remaining in the vessel 22 is a high concentration
absorption fluid such, e.g. high LiBr concentration and low refrigerant
concentration. This high concentration fluid has a high affinity for absorbing the
refrigerant vapor in the vessel. The high concentration absorption fluid is also
directed into the evaporator, and passes over tubes that cool the absorption fluid. A
screen initially separates the refrigerant and the absorption fluid in the evaporator.
However, the high concentration absorption fluid absorbs refrigerant vapor back into
its solution. This combined refrigerant and absorption fluid, or low concentration
(diluted) solution, then returns through line 28 to the generator vessel 22. The
driving heat source 30 leaves the vessel 22 through a return line. The above is a
description of the system when utilized to provide cooling water, however, the
system can also be operated to provide heated water. Modifications to provide the
heated water are as known in the art.

It is known to provide the driving heat source to inlet 30 from another
element within the environment in which the absorption refrigerant cycle is
mounted. As examples, a micro-turbine, a furnace, fuel cells, energy generators,
reciprocating machines, other types of turbines, an engine cooling cycle, various
vehicles, chemical or manufacturing processes, or any other source of available heat
may be utilized to supply the heat fluid as a driving heat source 30.

Figure 2 shows a T connection 31 selectively communicating such a heat
source 33 at one leg 34 to the driving heat source inlet 30 for the refrigerant

absorption cycle at another leg 38. Now, as known, a heated fluid is directed from
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the source 33 into the leg 34, and may move through the leg 38 to become the -
refrigerant absorption cycle driving heat source 30.

The heat source 33 may be a micro-turbine, or any other known source of
heat, and preferably one that is already in the environment that is to receive the
refrigerant absorption cycle 20. As is known, refrigerant absorption cycles 20 often
ultimately cool the cooler water (or heat the heating water) that is directed to various
floors within a building to provide temperature control.

A third leg 36 regulates the heated fluid from the heat source 33 to a heat
sink 111. The heat sink 111 is shown schematically, and may be a heat recovery
device or simply a dump to atmosphere. A valve body 40 controls or allows flow
from the leg 34 through leg 38. Valve body 40 is driven to rotate about a shaft 42.
A second valve body 46 is driven to rotate about a shaft 44 and selectively blocks
the leg 36, preventing loss of heated fluid due to leakage. As shown, a linkage 48
selectively connects pivot points 50 and 52 associated with the valve bodies 46 and
40, respectively. As can be better understood below, as the valve body 40 moves to
close, the linkage will ensure the valve body 46 moves to open, and as the valve
body 40 moves to open, the linkage ensures the valve body 46 moves to close. In
this manner, the amount of heated fluid entering the leg 38 can be precisely
controlled such that only a desired amount enters the driving heat source inlet 30.
The diverter valve prevents warm gas from flowing into the refrigerant absorption
cycle while it is not being used for cooling or heating. In this manner, selective
control of heat from the driving source is achieved in a simplified manner, and
outside of the refrigerant absorption cycle 20.

While a particular mechanical connection between the valves is illustrated,
other types of valve controls could be utilized within the scope of this invention. As
an example, electronically controlled valves or other remotely controlled and
mechanically unconnected valve sets can be utilized within the broad teachings of
this invention.

As shown in Figure 3, a motor 58 is associated with a control 59 for driving
the shaft 42. The motor 58 is preferably a precisely controlled electric motor that is
able to achieve an infinite number of positions of the shaft 42 such that precise

control of the relative amount of heated fluid entering the driving heat source inlet

-5-



10

15

20

25

30

WO 2005/026596 PCT/US2004/028320

30 is achieved. Since the heated fluid is not allowed to enter the refrigerant
absorption cycle 20 through its drive heating source inlet 30, no control within the
refrigerant absorption cycle for dumping excess heat is necessary. Rather, the heat
is not delivered into the system, and the rejection of heat is thus simplified over the
prior art.

As is also shown in Figure 3, the linkage 48 connects levers 61 that rotate
with the shafts 42 and 44. The shafts 42 and 44 are mounted within bearings 56 and
54, respectively. Notably, the bearings 54 and 56 are positioned on each side of
their associated valve body 46 and 40, and outwardly of the T housing.

As further shown in Figure 3, a cooling air blower 60 communicates a
cooling air through a line having a check valve 62 and into the body of the T
connection 31.

As shown in Figure 4, an outlet 64 from the line receiving the cooling air
flow communicates the cooling air to a position adjacent the valve 40. Typically,
cooling air is injected between the two blades of the valve body when the valve 40 is
closed. Thru-holes 41 in shaft 42 allow the cooling to pass from an upper end of the
valve 40 to a lower end.

As can be perhaps best seen in Figure 5, the linkage 48 pivots at pivot point
50 and 52 to drive the levers 61, and thus communicate rotation of one shaft 42 to
the second shaft 64. As can be appreciated, as the shaft 42 is driven to close its
associated valve 40, the linkage 52, 48, 50, 61 drives the shaft 44 to move valve
body 46 in opposition.

Figure 6 shows another feature of this invention. The shaft 44, and the shaft
42 (not shown) have an outer periphery with removed portions 66 and remaining
part cylindrical portions 67. Only part cylindrical portions 67 contact the inner
periphery 68 of the bearing 54 (or 56). In this manner, heat built up in the shafts 42
and 44 will only be transferred to the inner periphery 68 over a very small area,
limiting bearing temperature. Preferably, the percentage of contact area is between
10-65% of the total inner periphery 68.

Preferred embodiments of this invention has been disclosed, however, a

worker of ordinary skill in this art would recognize that certain modifications would
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come within the scope of this invention. For that reason, the following claims

should be studied to determine the true scope and content of this invention.
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CLAIMS

1. A control for a driving heat source inlet in an absorption refrigerant cycle
comprising:

a T connection, said T connection having a first leg to be connected to a
source of heated fluid, and said T connection having a second leg to be connected to
the inlet of a driving heat source for a refrigerant absorption cycle, a third leg of said
T communicating said heated fluid to a heat sink; and

a first and second valve body received within said T connection, said first
valve body controlling the amount of heated fluid being directed through said
second leg, and said second valve body controlling the amount of heated fluid being
communicated through said third leg, a control for controlling movement of said
first and second valve bodies such that they are generally moved in opposition to

each other.

2. The control as set forth in Claim 1, wherein a computer control controls
movement of a drive motor for driving at least a first shaft to control a position of

said first valve body.

3. The control as set forth in Claim 2, wherein said first shaft drives said first
valve body.
4, The control as set forth in Claim 2, wherein a mechanical connection

connects said first and second valve bodies such that as one of said first and second
valve bodies is driven, the other of said first and second valve bodies is moved in

opposition to said one of said first and second valve bodies.

5. The control as set forth in Claim 1, wherein each of said first and second
valve bodies are driven to rotate on associated shafts, said shafts being mounted on

bearings on opposed sides of said valve bodies.
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6. The control as set forth in Claim 5, wherein said bearings are positioned

outwardly of said T connection.

7. The control as set forth in Claim 5, wherein an outer periphery of said shafts
received within said bearings is non-cylindrical such that a contact area between said

shaft and an inner periphery of said bearing is reduced

8. The control as set forth in Claim 7, wherein said contact area is between 10-

65 percent of said inner periphery.

9. The control as set forth in Claim 1, wherein a blower supplies a cooling air
flow into an interior of said T connection, with said blower having a check valve on
a line between an outlet of said line entering into said T connection and said blower

motor.

10. The control as set forth in Claim 1, wherein said heat sink is atmosphere.

11.  The control as set forth in Claim 1, wherein said heat sink is a heat recovery
system.
12. A refrigerant absorption cycle and heat source combination comprising:

an absorption refrigerant cycle having a driving heat source entering into a
generator, said driving heat source having an inlet;

a source of heated fluid,

a T connection, said T connection having a first leg connected to said source
of heated fluid, said T connection having a second leg connected to said driving heat
source inlet, a third leg of said T communicating heated fluid to a heat sink; and

a valve body received within said T connection, said valve body being
operable to control the amount of said heated fluid directed into said second leg and
into said driving heat source inlet, and a control for controlling said valve to regulate
the amount of said heated fluid delivered through said second leg to said driving

heat source inlet.
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13. The combination as set forth in Claim 12, wherein said valve includes first
and second valves bodies received within said T connection, with a first valve
controlling the amount of heated fluid directed through said second leg and to said
driving heat source inlet, and a second valve controlling the amount of heated fluid

communicating through said third leg.

14. The combination as set forth in Claim 13, wherein said first and second valve

bodies are connected by said control to move in opposition to each other.

15. The combination as set forth in Claim 14, wherein said first and second valve

bodies are mechanically linked.

16. The combination as set forth in Claim 12, wherein said heat sink is

atmosphere.

17. The combination as set forth in Claim 12, wherein said heat sink is a heat

recovery system.

-10-
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18. A method of controlling a refrigerant absorption cycle comprising the steps
of:

(1) providing a refrigerant absorption cycle, and providing an inlet to
receive a driving heat source, said inlet being connected to a T connection, said T
connection being provided with a first leg connected to a source of heated fluid, a
second leg connected to said inlet of said refrigerant absorption cycle, and a third leg
communicating said heated fluid to a heat sink, and providing a valve system within
said T connection, said valve system controlling an amount of heated fluid directed
through said second leg to said inlet of said refrigerant absorption cycle, and said
valve system including a control to regulate the amount of heated fluid directed
through said second leg to said inlet of said refrigerant absorption cycle; and

(2)  operating said refrigerant absorption cycle and supplying heated fluid
to said inlet, and moving said valve system to reduce said flow of heated fluid to
said refrigerant absorption cycle when less heat is desired at said refrigerant

absorption cycle.

19.  The method as set forth in claim 18, wherein said valve system also
controlling a flow of said heated fluid through said third leg, and increasing said
flow of said heated fluid through said third leg as said flow of said heated fluid

through said second leg is decreasing.

20.  The method as set forth in claim 19, wherein separate valves are provided at
said second leg and said third leg, and said separate valves being mechanically
interconnected such that movement of one of said valves results in movement of the

other of said valves.

-11 -
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