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Conventional Combined Heat & Power:
Generation: 800 kW Natural Gas
Reciprocating Engine
Losses
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' Conventional Power Plants
" Green House Gas
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' Reciprocating engines
" Gas Turbines

" MicroTurbines

¥ Steam Turbines

® Fuel Cells

* Stirling Engines
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(Proton Exchange Membrane Fuel Cell) PEMFC g5 o

(Molten Carbonate Fuel Cell) MCFC ¢4 @
(Phosphoric Acid Fuel Cell) PAFC g5 @
(Solid Oxide Fuel Cell) SOFC g5 @
(Alkaline Fuel Cell) AFC g5 @
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(Jw) (MPa) (K) (K) (Kg/Kmol)

45 4.408 471.16 296.91 137.37 R11
85 3.392 487.21 320.74 187.38 R113
300 3.289 418.19 276.8 170.92 R114
17 3.12 353.15 234.26 154.47 R115
100 4114 385.2 243.4 120.91 R12
1.3 3.662 456.83 300.97 152.93 R123
5.8 3.624 395.48 261.24 136.48 R124
14 4.059 374.21 247.08 102.03 R134a
9.3 4.46 479.96 305.2 116.95 R141b
17.9 4.07 410.26 264 100.5 R142b
52 3.761 34591 225.96 84.04 R143a
14 4516 386.41 249.13 66.05 R152a
2600 2,671 345.15 236.37 188.02 R218
12 4.99 369.35 232.39 86.47 R22
34.2 2.926 374.8 256.7 170.03 R227ea
10.7 3.502 412.44 279.34 152.04 R236ea
240 3.2 398.07 271.71 152.04 R236fa
6.2 3.925 447,57 298.28 134.05 R245ca
7.6 3.64 427.2 288.05 134.05 R245fa
0.041 4.247 369.88 231.1 44.1 R290
49 5.784 351.31 2215 52.02 R32
- 4597 359.99 229.6 86.2 R407c
- 4.455 378.7 239.6 99.3 R500
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Abstract

Increasing demand for energy, rising energy costs and increased environmental concerns has
led governments to develop and improve technologies for saving energy and reducing
emissions that lead.

Cogeneration systems for cooling, heating and power (CCHP) and Organic Rankine Cycle
(ORC) technology, which reduces the consumption of primary energy, reduce costs and
emissions are reduced. Organic Rankine cycle is similar Rankine cycle, only the organic fluid
as the working fluid used. Heat can be recovered from the cogeneration system is used to
generate electricity in ORC.

In this study the software (EES) to energy analyze system (CCHP-ORC) has been
investigated. How to balance the needs of users have been investigated, as well as by
changing the temperature of the evaporator inlet and outlet fluid temperature changes ORC
thorough exergy efficiency is investigated. Given the amount of thermal energy and electrical
requirements for the three cases considered. In the first case PGU, absorption chiller with
heating coil and eliminates the need for users and there is no need for an additional boiler.
ORC with the electric chiller are turn off. Latter two is divided adjustable within and outside
the adjustable range. In the third case due to the power of the ORC used. Finally, energy and
exergy efficiency of dry fluids tested and R141b more thorough exergy efficiency of the fluid
as the fluid is introduced. In addition, ORC simple system at various temperatures was
studied and it was found thorough exergy destruction of the system decreases with increasing
temperature.

Keywords: Trigeneration, Organic Rankine Cycle
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