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Abstract:  
 
The REHOS thermodynamic power cycle consist of two distinctly different sub-cycles, combined 
regeneratively, namely an Absorption Heat Transformer (AHT) type heat pump, pumping low-grade 
heat from an external waste heat source, up to higher temperature, and a simple Organic Rankine 
Cycle (ORC) utilizing the pumped, higher temperature heat to power a turbine.  
 
The heatpump make use of an isobaric, sliding temperature binary column we call a Bubble Reactor, 
utilizing a zeotropic liquid mixture like NH3 in Aqua. This allow the complete absorption and 
regenerative re-use of the waste heat rejected by the ORC power cycle. The waste heat rejected by 
the ORC is utilized and "upgraded" to higher temperature and used for the high pressure ORC boiler. 
 
Due to this complete regeneration of the rejected heat, the REHOS cycle efficiency is extremely high 
and totally independant of the operating temperatures. It also ensure that the only heat loss from the 
system comes from conduction and radiation of heat from the working surfaces due to imperfect 
thermal insulation. The REHOS cycle does not have a "heat rejection" condenser like the standerd 
ORC or Rankine cycle. 
 
Heat re-circulation around the REHOS cycle is therefore fairly high (some 10 x the power output) 
while the heat input to the cycle stay very low, being just higher than the electrical power output of 
the cycle. The cycle thermodynamic efficiency is also nearly independent of the ORC sub cycle 
efficiency (and therefore the turbine isentropic efficiency). 
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Cycle Overview using Realistic example Temperatures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Regenerative Heat of Solution (REHOS) Cycle

The different conventions around the coefficient of performance (COP) and heatpump efficiency 
calculations have been described in the publication [8], and different types of heat driven heatpumps 
were elaborated on in my publication [9].  
 
A specific design of a vapor ejector jet type compressor used in a AHT-Hybrid type heatpump for 
use as a primary sub-cycle in REHOS Power Cycle was published as [10], while a description of a 
completely compressor-less AHT type heatpump was recently completed in the publication [11] with 
a COP_e value in excess of 1000, as more than 99.7% of the energy for powering the heatpump is 
thermal energy. Only the liquid pressure pump use electricity! 
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ƞ_orc = (Q_orc_heat - Q_orc_rej) / Q_orc_heat
           = Power / (Power + Q_orc_rej)
           = 7.6%
           = 61% Carnot

       Q_heat = 133 kW_th
        Q_loss = 1 kW_th
Q_orc_heat = 132 kW_th
         Power = 10 kW_e
    Q_orc_rej = 122 kW_th

                  COP = Q_heat / (Energy used for Heatpump)
                           = Q_heat / (Q_heatpump + Wc)
              COP_e = Q_heat / Wc
              Q_heat = Q_cold + Wc
              Q_cold = Q_orc_rej + Q_balance
Output_Energy = Power - Wc

Heatpump Energy = 39 kW
                         COP = 3.4
                                  = 75% Carnot

=> When Q_heatpump = 77%   => COP_e = 15 and      Wc = 8.87 kW_e
=> When Q_heatpump = 91.5% => COP_e = 40 and     Wc = 3.33 kW_e
=> When Q_heatpump = 99%    => COP_e = 340 and   Wc = 0.39 kW_e
=> When Q_heatpump = 99.7% => COP_e = 1000 and  Wc = 0.13 kW_e

Such high COP_e values result when the only electricity used in the cycle is for hydraulic pumping
and basically all Heatpump Energy required (39 kW) comes from thermal energy.

Q_loss (Resulting from imperfect thermal insulation)

        => Energy Used for Heatpump all Electrical
        => Wc = 39 kW_e

VC Type Heatpump => Q_heat = 0

AHT Type Heatpump => Varying % Energy is Thermal

With COP_e = 15 calc Wc = 8.87 kW_e  and  Q_cold = 124.1 kW_th
     => Q_balance = 2.13 kW_th and Output_Energy = 1.13 kW_e
     => REHOS efficiency calc = 53%

ƞ_REHOS = Output_Energy / Q_balanceExample REHOS efficiency calculation:

Note the extremely high system efficiency, totally independent of the operating temperatures! 
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