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(57) Abstract: A system includes a reservoir of liquid desiccant, a heat and mass exchanger, a heat source, an actuator and a control -
ler. The heat and mass exchanger receives a flow of the liquid desiccant heated by the heat source and a gas such that water in the 1i-
quid desiccant can be transferred to the gas. The controller is configured to (1) receive a signal from a first sensor associated with an
amount of water in the liquid desiccant and a signal from a second sensor associated with a heat energy of the heat source and a rate
of heat transter, (2) determine the amount of water in the liquid desiccant, and (3) send a signal to the actuator to cause a change to
the heat energy of the heat source or the rate of heat transfer to change a water transfer rate from the liquid desiccant to the gas.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-*- See Extra Sheet -*-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of .
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. }x{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is

1re1séricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-*- Box lll - Observations where unity of invention is lacking -*-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-15, directed to a system comprising a reservoir and a mass and heat exchanger.

Group II: Claims 16-28, directed to a method comprising a third sensor and the step of sending a third signal when the current operating
condition satisfies an operating ceriterion.

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1, because, under PCT Rule
13.2, they lack the same or corresponding technical feature(s) for the following reasons:

Group | requires the special technical features of a reservoir, a mass and heat exchanger, a liquid dessicant conduit, a predetermined
amount of water in the liquid dessicant, and actuator control signal, and a parameter associated with a temperature of the source of heat
energy.

Group |l requires the special technical features of a second sensor, a third sensor, and the step of sending a third signal when the
current operating condition satisfies an operating criterion.

The only shared technical feature(s) that would otherwise unify Groups |-l are a system or method comprising:

a liquid desiccant,

a regenerating gas,

a source of heat energy,

a sensor configured to sense a parameter associated with an amount of water contained in the liquid desiccant,

a sensor associated with the source of heat energy and configured to sense a parameter associated with a rate of heat transfer
between the source of heat energy and the liquid desiccant,

an actuator associated with the source of heat energy, and

a controller configured to receive signals from the sensors and send an actuator signal to the actuator to cause the actuator to
change the rate of heat transfer between the source of heat energy and the liquid desiccant and a rate at which water is transferred from
the liquid desiccant to the regeneration gas.

However, these technical features do not represent a contribution to the prior art, because they are obvious over US 2013/0227982 A1
(FORKOSH). Forkosh discloses a system or method (air conditioning system 10, Fig. 1; para [0018]) comprising:

a liquid desiceant (liquid desiccant 42, Fig. 1; para [0019]),

a regenerating gas (second airflow 66, Fig. 1; "In the regenerator 14, the desiccant 42 is pumped ... where it flows downward to
contact a second airflow 66 para [0020}),

a source of heat energy (heat source 88 and desiccant heat exchanger 84, Fig. 1; para [0024]),

a sensor (temperature/relative humidity sensors “T,Rh", Fig. 1; para [0032)) configured to sense a parameter associated with a rate
of heat transfer between the source of heat energy and the liquid desiccant (per para [0036], sensors indicate "various temperatures,
pressures, and humidities and determines the appropriate source and quantity for cooling the desiccant 42", and so the sensor is
therefore capable of accomodating this intended use),

an actuator (valve 96, Fig. 1; "closing the valve 96" para [0030]) associated with the source of heat energy (by fluid communication
via heat exchanger 84 as illustrated in Fig. 1; para [0025]),

a controller (unnumbered; control system illustrated in schematic 100, Fig. 2; "a flow chart 100 is shown, which illustrates a control
system ..." para [0027]) configured to receive signals from the sensors ("these sensors ... transmit signals to a control system" para
[0032]) and cause the actuator to change the rate of heat transfer between the source of heat energy and the liquid desiccant (step 110,
Fig. 2; para [0030]) and a rate at which water is transferred from the liquid desiccant to the regeneration gas (step 110, Fig. 2; para
[0030); By transferring heat to a desiccant, at least a finite amount of water must inherently be caused to evaporate or increase solubility
in adjacent gasses, and the system should be treated as at least being configurable to transfer water from a desiccant to a regeneration
gas/air; see para [0019], {0024])

Forkosh does not teach specifically teach the control system being configured to send an actuator signal to the actuator. However,
Forkosh teaches the control system shutting off pumps and valves ("This may be accomplished by shutting off the pump 98 and closing
the valve 96-see step 110", illustrated in Fig. 2; para [0030]) and valves being controlled by etectric solenoids ("valve 123 is illustrated as
an electric solenoid" in Fig. 1; para [0034]) for the purpose of controlling flow ("the flow of which is controlled by an electric solenoid
valve 128" Flg. 1; para [0035])

a controller (unnumbered; control system illustrated in schematic 100, Fig. 2; "a flow chart 100 is shown, which illustrates a control
system ..." para [0027]) configured to receive signals from the sensors ("these sensors ... transmit signals to a control system" para
[0032)) and cause the actuator to change the rate of heat transfer between the source of heat energy and the liquid desiccant (step 110,
Fig. 2; para [0030]) and a rate at which water is transferred from the liquid desiccant to the regeneration gas (step 110, Fig. 2; para
[0030); By transferring heat to a desiccant, at least a finite amount of water must inherently be caused to evaporate or increase solubility
in adjacent gasses, and the system should be treated as at least being configurable to transfer water from a desiccant to a regeneration
gas/air; see para [0019], [0024])

-*- See Next Supplemental Sheset -*-

Form PCT/ISA/210 (extra sheet) (January 2015)
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-*- Box Ilf - Observations where unity of invention is lacking -*-

Forkosh does not teach specifically teach the control system being configured to send an actuator signal to the actuator. However,
Forkosh teaches the control system shutting off pumps and valves ("This may be accomplished by shutting off the pump 98 and closing
the valve 96-see step 110", illustrated in Fig. 2; para [0030]) and valves being controlled by electric solenoids (“valve 123 is illustrated as
an electric solenoid" in Flg. 1; para [0034)) for the purpose of controlling flow ("the flow of which is controlled by an electric solenoid
valve 128" Flg. 1; para [0035])

Accordingly, it would have been obvious to one having ordinary skill in the art that the system taught by Forkosh could have been
modified as claimed in view of Forkosh in order to use the control system to control the electric solenoid valve.

As the common technical feature(s) of Groups I-Il were known in the art at the time of the invention, they cannot be considered to be
common technical feature(s) that would otherwise unify Groups I-il.

Therefore, Groups I-1l lack unity under PCT Rule 13.

Note: It is at least theoretically possible that a single sensor can be associated with a reservoir and be configured to sense a parameter
associated with an amount of water contained therein while also being associated with a source of heat energy and being configured to
sense one or both of a paramter associated with a temrperature of the source of heat energy and a paramter associated with a rate of
heat transfer (e.g., if the reservoir per se is also the source of heat in that it provides a supply of heated liquid, a real world thermometer
inserted into the supply of heated liquid at a given initial temperature will have a response time proportional to the magnitude of the fluid
flow as well as a final temperature proportional to the temperature of the fluid. Therefore, a single sensor should be treated as being
capabie of indicating two parameters).

Form PCT/ISA/210 (extra sheet) (January 2015)
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