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Abstract 

This is to disclose an invention of a Hybrid Heater-Cooler/Chiller Integrator (HHCCI) 
system as an innovative method and device for efficient heating, cooling, refrigeration 
and air conditioning. This technical innovation is achieved using so-called Thermal 
Transformer (TT) based on Thermodynamic principles and efficiency optimization with 
regard to the First Law of Energy Conservation and the Second Law of Energy 
Degradation. It may substantially increase integral efficiency of Heating, Cooling, 
Refrigeration, and Air Conditioning, and set up a new paradigm in the industry. The 
method is suitable for scaling devices from mobile to residential to commercial 
applications. This invention has been inspired by Hybrid Water Heaters and Hybrid Prius 
car where existing power and storage technologies are integrated and optimized to 
substantially increase the over-all efficiency. 
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This is to disclose an invention of a Hybrid Heater-Cooler/Chiller Integrator (HHCCI) system 
as an innovative method and device for efficient heating, cooling, refrigeration and air 
conditioning. This technical innovation is achieved using so-called Thermal Transformer (TT) 
based on Thermodynamic principles and efficiency optimization with regard to the First Law of 
Energy Conservation and the Second Law of Energy Degradation. It may substantially increase 
integral efficiency of Heating, Cooling, Refrigeration, and Air Conditioning, and set up a new 
paradigm in the industry. The method is suitable for scaling devices from mobile to residential 
to commercial applications. This invention has been inspired by Hybrid Water Heaters and 
Hybrid Prius car where existing power and storage technologies are integrated and optimized to 
substantially increase the over-all efficiency. 

Background: 

The HHCCI-TT system employs innovative design and innovative application methods of efficient 
operation to provide simultaneously heating and cooling by integrating heat-pump and refrigeration 
cyclic machines, called here Thermal Transformer (TT) with Thermal Medium (TM, like water) storage 
systems and optimized Control System (CS) for improved energy efficiency and performance. 
Simultaneous heating and cooling are often required in buildings, industry and elsewhere; for example, 
to provide for space and water heating, refrigeration, air-conditioning, and heating and cooling for 
different other purposes in commerce, transportation and industry. The existing art is lacking in 
complete integration of heating and cooling as well as in achieving optimum thermodynamic efficiency 
and performance. The existing art of separate heating and cooling devices is also more expensive to 
fabricate and use than integrated system advised in this innovation. It is required in buildings, industry 
and elsewhere to provide energy for heating and cooling for different purposes, and different equipment 
is used, usually separate for heating and separate for cooling. If low-temperature heating is required, as 
is often the case for space heating and sanitary water for example and other process requirements, it is 
thermodynamically advantageous to use heat-pump cyclic devises (COP about 300%) but equipment 
being more expensive than classical simple heating equipment (COP efficiency below 100%). For 
cooling purposes, like in refrigeration and air conditioning and other process cooling requirements the 
use of refrigeration cyclic devises is necessary, and the latter could be used simultaneously for heating, 
thus working as heat pump and refrigeration machine simultaneously (called TT equipment here), thus 
eliminating cost for separate heating equipment while substantially increasing over-all energy efficiency 
and reducing use of energy resources and their environmental impact. With appropriate TM storage 
devices and optimized computerized process control to minimize working temperature-differences and 
other Thermodynamic irreversibilities, it is possible to eliminate prior art deficiencies and provide 
additional benefits










