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Search query (3): [SP]: [0001] electronic device and method for control of a building management system [0002] descrd7tion [0003] the present
invention relates to an electronic device and a method for regulating thermo- fluidic installations for buildings. [0004] environmental comfort
optimization in buildings is a theme that is becoming increasingly important. the scientific literature reports a considerable number of research
works that show how several aspects of comfort, particularly thermal comfort and air quality, are directly connected to the occupants' well-being
and, in working environments, to their productivity. [0005] very often, maintaining desired values of parameters such as temperature, relative
humidity and pollutant concentration in an environment is neither simple nor economical. according to the intended use of the building, to the type
of installation installed therein and to the times and modes of occupation thereof, environmental parameters can be controlled in various ways.
[0006] although thermo-fluidic systems are available on the market which include state-of-the- art integrated control and regulating systems,
most installations installed in tertiary buildings are controlled by control logics based on standard values, as opposed to actual environmental
requirements. [0007] very often, in fact, indoor air temperatures are regulated on the basis of the value of the outdoor air temperature (open loop
control). [0008] in these cases, the hot water produced by a generation system associated with the building to control is mixed with recirculation
water in order to supply the distribution system of the building with water at a temperature determined on the basis of outdoor temperatures. thus,
the generation system requires the presence of an external temperature sensor and a mixing valve located downstream of hot water generation
and upstream of water distribution in the distribution system of the building. [0009] in case of water installations with thermal control only, i.e.
heating or cooling through emission systems such as radiators, fan coil units, radiating panels, etc., the typical operation of the thermo-fluidic
installations follows the above-described logics. [0010] in the case of combined air-water systems or air-only systems, wherein thermal control is
supplemented with air quality control, the regulation is much more complex. the external or recirculation air, prior to being delivered into the
environment, needs to be appropriately treated, i.e. heated, cooled or dehumidified as necessary. [0011] in these cases, the regulation is carried
out on two levels: the first level relates to heating/cooling the fluids to be supplied to heating/cooling batteries of atus (air treatment units) via
mixing valves. [0012] the second level concerns the supply of treated air into an environment through adjustable gates. [0013] from a thermal
viewpoint, the fluids follow control logics that are similar to those employed for water installations. [0014] regarding the regulation of the air flows
into the environment, the control acts both upon gates for inlet of external air (which determine the fractions of fresh and recirculated air) and
upon gates for recovery of exhausted air coming from the same environment, and upon gates placed on the ducts that lead to air inlet terminals
present in the environment. currently, in most cases the regulation devices (mixing valves and gates) are integrated into the installations
themselves, but their operation is dictated by standard practices wherein fixed values based on design data and not on actual environmental
requirements are set. since these are power-consuming systems, a wrong approach to installation regulation implies higher energy costs. [0015]
closed-loop control of environmental conditions from the building itself would allow, on one hand, to keep the comfort in the building under control
more effectively, while on the other hand it would allow taking into account any free energy contributions (solar irradiation, illumination, number of
people in the building, presence of computers and/or printers, etc.) in the environment under treatment. [0016] this closed-loop control is currently
not being effected because it would require excessively complex and expensive modifications to the control units of such systems. object of the
present invention is therefore to propose an electronic device and a method for controlling thermo-fluidic installations used in buildings which
allows controlling in closed-loop mode the environmental conditions of a building without requiring complex interventions on existing systems.
[0017] this and other objects are achieved by means of an electronic device for controlling a thermo-fluidic installation whose features are defined
in claim 1, and a method for regulating the temperature and carbon dioxide level of a thermo-fluidic installation as set out in claims 4 and 5.
[0018] particular embodiments are set out in dependent claims, whose contents is to be understood as an integrating part of the present
description. [0019] further characteristics and advantages of the invention will become apparent from the following detailed description, given
merely by way of non-limiting example with reference to the annexed drawings, wherein: [0020] figure 1 shows a block diagram of the electronic
device according to the present invention [0021] - figure 2 shows a diagram of a building wherein climatic conditions are controlled by means of an
open-loop system [0022] figure 3 shows a diagram of an air treatment unit and [0023] figure 4 show a block diagram of the method for regulating
the temperature/carbon dioxide level carried out by the device of figure 1. [0024] figure 1 shows a device for controlling the climatic conditions of a
building according to the present invention. [0025] the device 1 is adapted to be associated with a traditional heating/cooling system of a building
(of the type including a heating or cooling unit that sends hot or cold water towards a distribution system of a building by opening/closing a mixing
valve), or more in general with an hvac (heating, ventilation and air conditioning) system also comprising, as aforementioned, an air treatment
unit. [0026] figure 2 shows a traditional heating system comprising a heating unit 50 (or, as an alternative, a cooling unit), a mixing valve 52 and
a heating device 54 (or, as an alternative, a cooling device) of a building 56. hot (or cold) water is delivered by the unit 50 towards the building 56
in the direction shown by the arrow a by opening/closing the mixing valve 52. [0027] figure 3 shows an atu 80 including a heating battery 82, a
cooling battery 84 and a post-heating battery 85. [0028] a first duct 86 allows external air to enter and flow, through a first gate 88, towards the
atu 80, while a second duct 90 ensures recirculation of air coming from a building (not shown in the drawing) towards the atu 80, through a second
gate 92. [0029] mixing valves 52', similar to the mixing valve 52, are associated with the heating battery 82, the cooling battery 84 and the post-
heating battery 85, which valves are adapted to control the hot/cold water flows within the atu 80 in order to heat/cool outside air or recirculated air.
[0030] the treated air then flows out of the atu 80 and is sent, through a third duct 94, towards the building to control. [0031] referring back to
figure 1, the device 1 comprises a control unit 2, e.g. a microprocessor, which is adapted to receive: [0032] - a main signal 4 coming from a per se
known building management system (bms)[0033] - a reference signal 6, preferably a temperature signal, set by a user and representative of a
desired parameter for the building involved [0034] - environmental signals 8, coming from environmental sensors located in the building (not
shown in the drawing), which are adapted to measure environmental parameters such as temperature, humidity, carbon dioxide level, etc. [0035]
the building management system is an existing system associated with the controlled building and adapted to supply control signals to the mixing
valves 52, 52' and/or to the gates 88, 92 for opening/closing the air ducts 86, 90 of the atu 80. [0036] the control unit 2 is adapted to issue a
control signal 10 towards an actuator of a respective mixing valve 52, 52' or gate 88, 92. in particular, such control signals 10 are sent to
respective actuators of the valves 52, 52' and of the gates 88, 92, which respectively open/close the valves 52, 52' and the gates 88, 92. [0037]
the control unit 2 is powered in a per se known manner, e.g. via a 24v or 220v power signal. [0038] in order to obtain the control signal 10, the
control unit 2 carries out a temperature regulation process and/or a carbon dioxide level regulation process, respectively, which will be described
more in detail below. [0039] the device 1 according to the present invention is an electronic device capable of creating a closed-loop system in a
heating/cooling system of a building by integrating the information coming from the environmental sensors. [0040] the actuators that receive a
respective control signal 10 are adapted to change the percentage of opening of a three-way mixing valve 52, 52' or the percentage of opening of
a gate 88, 92. [0041] the device 1 is installed upstream of each actuator, between the cable that carries the main signal 4 and the actuator itself.
[0042] in a preferred embodiment of the invention, the control signal 10 proposes a modification to the main signal 4 to be applied to the
actuator. [0043] through the control actuators, one can regulate th
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An energy saving system for a climate control system includes zone controllers which poll temperature difference of each heat
exchanger downstream of the thermal station, and a system controller which polls degree of opening of all control valves from
zone controllers associated with the heat exchangers downstream of the thermal station. Each zone controller configures degree
of opening of the valve to regulate the medium flow in response to the temperature difference of the heat exchanger in its
respective thermal zone to maintain medium at optimum flow rate to provide a thermal comfort at the thermal zone while being
energy efficient. The system controller sends command to the thermal station control system to regulate the outlet temperature
of the thermal station to ensure the thermal station consuming the least amount energy to provide the medium to each thermal
zone to meet the thermal comfort need at the thermal zones.
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Electronic device (1) for regulating a thermo-fluidic system for a building (56), comprising a heating/cooling system (50, 54; 80,
82, 84, 85) including mixing valves (52, 52') adapted to control flows of hot/cold water within said heating/cooling system (50, 54;
80, 82, 84, 85), the device (1) comprising a control unit (2) adapted to: - receive a main signal (4) from a building management
system (56); - receive a predefined reference signal (6) representative of a desired parameter for the building (56); - receive
environmental signals (8) from environmental sensors placed in the building (56) and adapted to measure environmental
parameters of said building (56); - issue a control signal (10) towards an actuator associated with a respective mixing valve (52,
52') in order to modify the opening or closing thereof.
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US2008092577, US2006272342, US2005278070, US10556485, US10531597, US10492331, US10317099,
US10225957, US10197300, US10154614, US10132553, US10098265, US10082857, US10060646,
US10030383, JP6106177, JP2015502510, EP3255520, EP3211340, EP2917649, EP2761383, EP2761383,
EP2660529, EP2660529, EP2162870, EP2162870, EP2162870, EP2096369, EP1989051, EP1989051,
CN103766015, CN103766015, CN102436296,

A method for controlling one or more computer room air conditioning (CRAC) units for energy efficient operation, in which, the
temperature of the air returned (Trat) into the one or more CRAC units and the temperature of the air supplied (Tsat) by the one
or more CRAC units is detected. The caloric heat transfer level (Q) is calculated based upon the Trat and the Tsat and it is
determined whether the Q is within a predetermined setpoint caloric heat transfer range. In addition, at least one operation of the
one or more CRAC units is reduced in response to the Q being within the predetermined setpoint caloric heat transfer range to
thereby increase the efficiencies of the one or more CRAC units.
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Sensing, actuation of apparatus, and a control algorithm for use in automatically controlling an air-conditioning system by sensing
multiple conditions and responding by actuating the mechanical components of the air-conditioning system to optimize the
temperature of the coolant fluid, provide improved zone temperature control, provide status of system components, and provide
an alert if there is overheating of a supply side system mechanical component.
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PROBLEM TO BE SOLVED: To suppress an overflow of cold/hot water to a heat exchanger of an air conditioner caused by an
operation fault. SOLUTION: A control output value for turning a deviation between a measured value tpv of a room temperature
and a set value tsp of the room temperature to zero is arithmetically operated as a first control output value S1. A control output
value for turning a deviation between a measured value trpv of a return water temperature and a set value trsp of the return
water temperature to zero is arithmetically operated as a second control output value S2. A lower limit value of the second
control output value S2 is regulated as a second control output value S2'. The first control output value S1 and the second control
output value S2' are compared and a value indicating a smaller value as an opening degree value of a cold/hot water valve out of
the two control output values is selected as an actual control output value S.
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