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Kalina Cycle @

“Why Kalina Cycle ?”
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Kalina Cycle @

» Answer: The ammonia-water Water Vapor (Conventional) Rankine Cycle
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Kalina Cycle HTRD
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Waste Heat Recovery For
High Temperature Heat Sources @
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Brayton Cycle @

“Why Brayton Cycle ?”
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Brayton Cycle

Fuel

1
TFresh Air

Combustion

Power Plants: Gas Turbines

Exhaust
gasses

P-v Diagram ¥

Waste Heat to Power:
Helium Bryton Cycle
SCo2 Cycle

Air Brayton Cycle

© 2015 Concepts ETI, Inc. All rights reserved.

q out

o
T-s Diagram S

Concepts ! NREC



T-s Diagram for proposed Engine Exhaust
Waste Heat Recovery @

T-s Diagram of Air Brayton Cycle for Industrial Waste
Heat Recovery Applications lllustrating the Typical Waste
Heat Temp. profile

1200
1000 - AIR BRAYTON CYCLE
E 800 ~f— Hot Air Heat Source \“J
v 1
g 400 Ambient Heat Si ;
U »
200
0
1.550 1.650 1.750 1.850

Entropy,s [Btu/Lbm/R]

@ 2015 Concepts ETI, Inc. All rights reserved Conce”pts Z NREC



Proposed Air Brayton System @

The proposed Air Brayton Heat Recovery System is simpler than the
very well developed fuel burning, gas turbine power generation unit
based on six very important features that are thought to reduce the
Simple Payback and Operation & Maintenance of a developed heat
recovery unit:

1. The lack of a fossil fuel, combustion system,
2. A much lower operating temperatures in the air turbine/expander,

3. A lower pressure ratio and thus fewer number of stages in the
compressor and turbine,

4. No combustion system is used with the heat recovery system,
5. No regenerative heat exchanger, and

6. Generation of 15 psig steam in addition to the power generated

5 Concepts nc. All rights reserved .y
5 Concepts ETI, Inc. All rights reserved Concepts :NREC



Proposed Air Brayton Cycle for Engine Exhaust @
Waste Heat Recovery PLUS Steam Generation
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Specific Power Flux
[kWe x 1000/(kG/s x 1.04 x (T-21) = 62.2

Working Conditions given:
Heat source: 540 C
Flow rate: 22.36 lbs/sec

Air temperature-in: 27 C at Atmosphere

Output:
Turbine output: 2,370 KW
Compressor power: 2,030 KW
Net Turbine Power: 239.7 KW

© 2015 Concepts ETI, Inc. All rights reserved. _ COﬂce”ptS ZNREC




Simple Payback for Proposed Air Brayton Cycle Power @

Recovery from Waste Heat

Simple Payback for Power Recovery System {System
Cost Parameters: $0.1/kWh; $15/ton; 450 gm/kWh;
$0.005/kWh; 80% availability
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