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1) Family number: 41456110 (US2008033674A)
Title: DETECTING AND DIAGNOSING FAULTS IN HVAC EQUIPMENT

Abstract: A method and system detects and diagnoses faults in heating, ventilating and a_ir_ (HVAC)
equipment. Internal state variables of the HVAC equipment are measured under external driving conditions. Expected
internal state variables are predicted for the HVAEC equipment operating under the external driving conditions using a locally
weighted regression model. Features are determined of the HVAC based on differences between the measured and predicted
state variables. The features are classified to determine a condition of the HVAEC equipment.

Classifications: 110

International (apc 8-9): GO1D3/00 G01L25/00 GO1M17/00 [

GO1N37/00 GO5B9/02 GO6F19/00 G08B21/00 (Advanced/Invention); HVAC
G01D3/00 G01L25/00 GO1M17/00 GO1N37/00 G0O5B9/02 GO6F19/00
G08B21/00 (Core/Invention)
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Family:

Publication number Publication date Application number Application date

US2008033674 AA 20080207 US20060498289 20060801
US7444251 BB 20081028 US20060498289 20060801
Priority:

US20060498289 20060801
Probable Assignee: MITSUBISHI ELECTRIC RESEARCH LABORATORIES INC

Assignee(s): (std): DIVAKARAN AJAY ; MITSUBISHI ELECTRIC RES LAB ; NIKOVSKI DANIEL N ; PEKER KADIR A ;
RADHAKRISHNAN REGUNATHAN

Assignee(s): MITSUBISHI ELECTRIC RESEARCH LABORATORIES INC
Inventor(s): (std): NIKOVSKI DANIEL N ; RADHAKRISHNAN REGUNATHAN ; DIVAKARAN AJAY ; PEKER KADIR A
Agent(s): MITSUBISHI ELECTRIC RESEARCH LABORATORIES INC; BRINKMAN DIRK; MUELLER CLIFTON D;

VINOKUR GENE V; CLIFTON D; GENE V; DIRK

2) Family number: 20411195 (US5553812A)
Title: INERTIAL VELOCITY COMMAND SYSTEM

Abstract: A velocity command system is provided with a velocity stabilization mode wherein aircraft flight path referenced
velocities are determined with respect to an inertial frame of reference, the flight path referenced velocities are held constant
during pilot commanded yaw maneuvers so that the aircraft maintains a fixed inertial referenced flight path regardless of the
pointing direction of the aircraft. Velocity control with respect to an inertial frame of reference is accomplished by controlling
the aircraft flight path based on aircraft body referenced commanded lateral and longitudinal acceleration and based on
aircraft body referenced lateral and longitudinal centrifugal acceleration. Operation in the velocity stabilization mode is
provided in response to the manual activation of the velocity stabilization mode by the pilot, provided that the aircraft is
already operating in the ground speed mode and the aircraft is not in a coordinated turn.

Classifications:

International (1pc 8-9): B62J17/04 B6216/02 B62J6/18 B64C13/00

B64C13/18 B64C27/57 F25D11/02 F25D17/00 F25D17/04 F25D17/06

F25D17/08 F25D23/00 F25D27/00 F25D29/00 GO5B13/02 GO5D1/08

G05D1/10 GO5D23/00 GO5D23/19 (Advanced/Invention);

B64C13/00 F25D11/02 F25D17/08 F25D27/00

GO05D1/10 (Advanced/Non-invention);
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B62]17/00 B621J6/00 B64C13/00 B64C27/00 F25D11/02 F25D17/00
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G05D1/10 GO5D23/00 GO5D23/19 (Core/Invention);
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International (zpc 1-7): A42B1/00 A61L9/015 B60K17/00 B60Q1/50
B60R1/04 B64C11/34 B64C13/00 B64C13/18 B64C27/57 B64D
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F25D17/00 F25D17/04 F25D17/06 F25D17/08 F25D19/00 F25D23/00
F25D27/00 F25D29/00 G03G15/00 GO5B13/02 GO5D1/08 G05D1/10
G05D23/00 G0O5D23/19 H0119/02 H02G1/04

CPC: F25D2317/0683 G05D23/1931 G0O5D1/0858 G0O5D23/1909
F25D17/045 F25D17/065 F25D2317/061 F25D2317/0653
F25D2317/0682 F25D2400/04 F25D2700/02 F25D2700/123
F25D2700/14 G05D23/1917 G05D23/1932 F25D27/00 F25D2317/067
European: F25D17/04A2 F25D17/06A1 G0O5D1/08B4 G05D23/19C2
G05D23/19D G05D23/19G4B G05D23/19G4C R25D27/00 R25D317/061 R25D317/0653 R25D317/067 R25D317/0682
R25D317/0683 R25D400/04 R25D700/02 R25D700/123 R25D700/14

US: 236/49.3 236/78.00D 236/78D 244/17.13 244/178 244/181 244/195 244/76.00R 244/76R 364/434 364/453 454/317
62/186 62/407 62/408 62/414 62/419 62/441 62/455 62/89 701/220 701/4 701/507

Family:

Publication number Publication date Application number Application date

AU199521491 Al 19951023 AU19950021491 19950403
AU199525449 A1l 19960104 AU19950025449 19950504
AU199525775 Al 19960104 AU19950025775 19950524
AU199525776 Al 19951221 AU19950025776 19950524
AU199529370 Al 19960216 AU19950029370 19950629
AU670017 B2 19960627 AU19950025775 19950524
AU688025 B2 19980305 AU19950021491 19950403
AU689263 B2 19980326 AU19950025449 19950504
AU689264 B2 19980326 AU19950025776 19950524
CA2191861 AA 19961202 CA19952191861 19950504
CN1047838 C 19991229 CN19951090108 19950403
CN1047839 C 19991229 CN19951090130 19950524
CN1076816 C 20011226 CN19951090134 19950524
CN1104608 C 20030402 CN19951018877 19951210
CN1123569 A 19960529 CN19951090108 19950403
CN1124056 A 19960605 CN19951090130 19950524
CN1129976 A 19960828 CN19951090134 19950524
CN1143737 A 19970226 CN19951018877 19951210
DE19512476 Al 19951019 DE19951012476 19950404
DE19512476 C2 19981029 DE19951012476 19950404
DE19519850 A1 19960314 DE19951019850 19950531
DE19519850 C2 19980108 DE19951019850 19950531
DE19520179 A1 19951207 DE19951020179 19950601
DE19520179 C2 19990311 DE19951020179 19950601
DE19524845 A1 19960125 DE19951024845 19950707
DE19524845 C2 19980716 DE19951024845 19950707
DE69503631 D1 19980827 DE19956003631 19950504
DE69503631 T2 19981126 DE19956003631T 19950504
DE69508536 D1 19990429 DE19956008536 19951130
DE69508536 T2 19990930 DE19956008536T 19951130
DE69515268 D1 20000406 DE19956015268 19951211
DE69515268 T2 20000713 DE19956015268T 19951211
DE69516365 D1 20000525 DE19956016365 19951115
DE69516365 T2 20000928 DE19956016365T 19951115
DE69524717 D1 20020131 DE19956024717 19951129
DE69524717 T2 20020613 DE19956024717T 19951129
DE69528541 D1 20021114 DE19956028541 19951129
DE69528541 T2 20030220 DE19956028541T 19951129
EP0713064 Al 19960522 EP19950308198 19951115
EP0713064 B1 20000419 EP19950308198 19951115
EP0715136 Al 19960605 EP19950308611 19951129
EP0715136 B1 20011219 EP19950308611 19951129
EP0715137 Al 19960605 EP19950308652 19951130
EP0715137 B1 19990324 EP19950308652 19951130
EP0716278 Al 19960612 EP19950309000 19951211
EP0716278 B1 20000301 EP19950309000 19951211
EP0763222 Al 19970319 EP19950919762 19950504
EP0763222 B1 19980722 EP19950919762 19950504
EP0982553 A2 20000301 EP19990123898 19951129
EP0982553 A3 20000531 EP19990123898 19951129
EP0982553 B1 20021009 EP19990123898 19951129
ES2120206 T3 19981016 ES19950919762T 19950504
IL113699 A0 19950831 I1L19950113699 19950511
IL113699 A1l 20000229 IL19950113699 19950511
IN186325 A 20010811 IN1995CA01614 19951211
IN190235 A 20030705 IN1995DE00850 19950510
IT1276512 B1 19971031 IT1995RM00212 19950403
IT1278086 B1 19971117 IT1995RM00366 19950531
IT1278511 B1 19971124 IT1995RM00466 19950707
1T1282288 B1 19980316 IT1995RM00367 19950531
ITRM950212 AO 19950403 IT1995RM00212 19950403
ITRM950212 Al 19951004 IT1995RM00212 19950403
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PUMPS IN COOLING MODE

Abstract: An apparatus for the diagnosis of a cooling system which receives inputs in the form of data about a cooling
system, and measurements made from the cooling system, and which then calculates the amount of refrigerant to be
removed or added to the cooling system for optimal performance. In addition, methods for ensuring correct setup of a
cooling system are disclosed. The methods may apply to FXV (fixed expansion valve) systems and may include making and
displaying a prediction of a refrigerant adjustment based upon measurements such as return air wetbulb temperature,
condenser air entering temperature, refrigerant superheat vapor line temperature, and refrigerant superheat vapor line
pressure. A method for ensuring correct setup of a cooling system is disclosed. The method may apply to TXV (thermostatic
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expansion valve) systems and may include making and displaying a prediction of a refrigerant adjustment based upon
measurements such as refrigerant subcooling liquid line temperature and refrigerant subcooling liquid line pressure. A
method for ensuring correct setup of a cooling system is disclosed. The method may include making and displaying a
prediction of a refrigerant adjustment or of an airflow adjustment based upon measurements such as return air wetbulb
temperature, return air drybulb temperature and supply air drybulb temperature. Recommendations may also be based upon
evaporator coil temperature splits. Methods for visual identification, archiving of associated measurement and verification
data, and viewing of data for a correct setup of a cooling system are disclosed. Methods of maintaining correct setup of a
cooling system through use of labels and locking, double-sealing, color-coded, and laser etched Schrader caps are disclosed.
Classifications:

International (zpc 8-9): F25B45/00 GO1M1/38 (Advanced/Invention); g Condanser Coi
F25B45/00 GO1M1/00 (Core/Invention) -
CPC: F25B45/00 F25B49/005 F25B2500/19 ol

European: F25B49/00F R25B45/00 R25B500/19 —=

US: 62/149 62/149P 62/292 62/324.4 700/276 700/276S

=

Family:

Publication number Publication date Application number Application date

US2006117767 AA 20060608 US20050152302 20050614

US7500368 BB 20090310 US20050152302 20050614

Priority:
US20040611054P 20040917 US20050152302 20050614

Probable Assignee: MOWRIS ROBERT JAMES

Assignee(s): (std) MOWRIS ROBERT J ; MOWRIS ROBERT JAMES

Inventor(s): (std): MOWRIS ROBERT J ; MOWRIS ROBERT JAMES

Inventor(s): MOWRIS ROBERT

Agent(s): MICHAEL A GUTH; GREEN KENNETH L; AVERILL JR EDGAR W; KENNETH L; EDGAR W

4) Family number: 54594335 (IN01962DE2010A)

Title: METHOD AND SYSTEM TO DESIGN AN OPTIMIZED AND BALANCED AUTOMOTIVE HVAC MODULE

Abstract: The present invention provides a method and system to design an optimized and balanced HVAC module with a
unique concept based on real time operation and concurrent designing. The said system and method is utilized to achieve the
important HYAC design parameters with unprecedented accuracy and precision which may form the basis of a new
generation of HYAC design technology intended particularly for vehicular applications. The main applications, outputs and
achievements of the disclosed invention being to determine the exact cooling requirement of the vehicle cabin, compilation of
design data for futuristic performance enhancement of air conditioning module of the said vehicle, component balancing of
the said a_iri module, refrigerant quantity optimization, definition and estimation of design confidence number
of the design method of the said a_irﬁ module of the said vehicle, minimizing the design time and hence the
design cost.

Classifications:

International (zpc 8-9): F24F (Advanced/Invention)

Flogad £ 823

ORIGINAL 1 96 ?DH-ZO

FHGUE § - SCABMME LIe of & Iyl BYALE sabele partiularty dor rebicules sppications.

For sﬁuun. LTT,
NAPLL

Mo s Kieas 'D%'J

Family:

Publication number Publication date Application number Application date

IN01962DE2010 A 20130823 IN2010DE01962 20100818
Probable Assignee: SUBROS LTD

Assignee(s): SUBROS LTD

Inventor(s): D M REDDY CEO SUBROS LTD ; VISHAL SAXENA
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5) Family number: 4876518 (US5073862A)

Title: METHOD AND APPARATUS FOR DIAGNOSING PROBLEMS WITH THE THERMODYNAMIC PERFORMANCE OF A HEAT
ENGINE

Abstract: A method and apparatus measured and calculates the derived thermodynamic state of a heat-pump or-
system using information from transducers sensing elementary thermodynamic variables in the system.

Elementary signals such as pressure, temperature, power, humidity, air flow, and others as required are derived using

transducers from closed and open portions of the thermodynamic system, and which signals are then transmitted using

appropriate transmission media. These signals are input to a computer, which could take many forms (electrical analog,

electrical digital, pneumatic, hydraulic, and others), and these signal inputs along with known and tabulated thermodynamic

characteristics of the working fluid (refrigerant) and psychrometric properties of the cooled media (air for example), are

used to calculate thermodynamic output variables such as entropy, enthalpy, pressure, temperature, and volume at various

states in the thermodynamic cycle. The output variables can be presented in tabulated or graphic form for clear

understanding such as pressure vs. volume, temperature vs. entropy, or pressure vs. enthalpy graphs of the workin

system. The derived data can be used to determine efficiency and operating condition of the heat-pump or —h

system and can be used as an aid in the diagnosis of the cause of a malfunctioning or inefficient system. Using artificial

intelligence in an "_“ system, diagnosis could be completely automated.

Classifications:

International (apc 8-9): GO1M15/00 GO1M19/00

G01M99/00 (Advanced/Invention);

G01M19/00 (Core/Invention)

International (zpc 1-7): GO1M15/00 GO6F15/20
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F25B2700/15 F25B2700/151 F25B2700/195 F25B2700/197
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F25B2700/21175 Y02B30/52 G05B2223/02

European: G0O1M15/09 G05B23/02 Y02B30/12B

US: 324/511 340/648 364/493 364/505 364/551.01 702/185 706/914
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Publication number Publication date Application number Application date
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Priority:
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Probable Assignee: CARLSON PETER J
Assignee(s): (std): CARLSON PETER ]
Inventor(s): (std): CARLSON PETER J

6) Family number: 12926534 (US5596507A)
Title: Method and apparatus for predictive maintenance of HVACR systems

Abstract: Predictive maintenance method and apparatus for use with heating, ventilation, --_ and/or
refrigeration (HVACR) systems are disclosed. The preferred apparatus includes a dozen temperature sensors strategically
located within and HVACR system to sense various operating temperatures and three electrical current sensors to sense
various operating electrical currents. HVYACR system conditions are measured periodically by an on-site service technician
and inputted to a computer that identifies and reports the potential trouble spots represented by out-of-range measurements.
The computer is programmed to produce graphs, tables and prediction commentary.

Classifications:
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Publication number Publication date Application number Application date

US5596507 A 19970121 US19940290358 19940815
Priority:
US19940290358 19940815

Probable Assignee: JONES JEFFREY K
Assignee(s): JONES JEFFREY K ; WHITE JAMES
Inventor(s): (std): JONES JEFFREY K ; WHITE JAMES

7) Family number: 48848672 (US2011106759A)

Title: SYSTEM FOR SUPERMARKET ENERGY MANAGEMENT

Abstract: The present invention relates to the field of supermarket refrigeration and - control. More particularly,
embodiments of the present invention provide systems and methods for concurrent and remote management of multiple
supermarket refrigeration systems located at one or more retail sites. Embodiments may include at least one on-site
computer, at least one central server, at least one user computer, one or more communication network, and one or more
on-site refrigeration control systems. In embodiments, the on-site computer communicates with the on-site refrigeration
control system(s), which may be the same or different, and multiple on-site computers and/or different store locations may
be used. The on-site computer is capable of translating data received from these various refrigeration control systems into
a single system-friendly generic format and the translated data is stored on the on-site computer. This data is intermittently
copied and stored on a central server. Meanwhile, data and more particularly data updates are sent from the refrigeration
control system to the on-site computer for storage. At a desired interval, for example every five minutes, the central server
detects whether the information on the on-site computer is different from the information on the server. When there has
been an update, the server downloads the current information in bulk from the on-site computer. The information on the
server is then accessed by one or more users to manage the refrigeration control systems, optionally remotely. In contrast
with other existing refrigeration control management systems, systems and methods of the present invention can be used
with multiple legacy refrigeration control systems, including old and new versions of a system from one particular OEM
provider, and/or different models from one particular OEM provider, and/or different versions or models from several
different OEM providers. These systems and methods provide for compatibility between different control systems, which does
not currently exist. Benefits of the inventive systems and methods include being capable of delivering information to a user,
in response to a user query, faster than systems in which the user computer communicates with and obtains data stored on
the legacy system itself.

Classifications:

International (zpc 8-9): GO6F17/30 G06Q10/00 eirgaracion XLT CONTROLLER
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Family:

Publication number Publication date Application number Application date

US2011106759 AA 20110505 US20100896469 20101001
US10055699 BB 20180821 US20100896469 20101001
Priority:
US20090257685P 20091103 US20100896469 20101001

Probable Assignee: AUTOMATION CREATIONS INC
Assignee(s): (std): AUTOMATION CREATIONS INC ; BROWN FRANK C ; BROWN III FRANK C

Assignee(s): ZERO3 CONTROLS INC
Inventor(s): (std) BROWN III FRANK C ; BROWN FRANK C
Agent(s): NEW RIVER VALLY IP LAW PC; MAYBERRY MICHELE L

8) Family number: 29378759 (US5669221A)
Title: PORTABLE, POTABLE WATER RECOVERY AND DISPENSING APPARATUS

Abstract: A portable, potable-water generator for producing high-purity liquid water by condensation of dew from ambient
air. The generator employs filtration subsystems to remove particulates and aerosols from the incoming air. An enclosed
heat absorber cools the filtered air to its dew point and collects droplets of condensate into a closed system. The collected
dew is further continually treated in a bacteriostat loop to destroy adventitious living organisms and to filter out undesirable
and dangerous contaminants. All the subsystems are failsafe-interlocked to disable the generator immediately and prevent
delivery of water if any one of them stops functioning within predetermined safe limits.

Classifications:

International (1pc 8-9): BO1D5/00 C02F1/00 C02F1/18 C02F9/00
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F25D21/14 F25D3/10 F28B9/08 (Advanced/Invention);

CO02F1/28 C02F1/32 C02F1/36 C02F1/78 (Advanced/Non-invention);

B01D5/00 C02F1/00 C02F9/00 E03B3/00 F24D19/03

F25D17/06 (Core/Invention);

C02F1/28 C02F1/32 C02F1/34 C02F1/78 F25B49/00 (Core/Non-

invention)
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Title: SERVICE DEVICE FOR AIR-CONDITIONING SYSTEMS
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control means configured to optionally show measured values in a dynamic analog scale type in parallel to a numerical value,
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