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ENGINEERING CONSIDERATIONS 
-- - - ··· 

System Description-Lake 
Water Thermal Power Source 
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A steam or vapor power plant can be made to operate and produce 

power over any practic·al temperatuJ::e., span. It ·is not the magnitude of 

the low.est or highest temperature that matters, but rather the differ-

ence between those temperatures. This temperature differential limits 

the maximum possible efficiency of the thermodynamic cycle. For any 

given set of highest available temperature (heat source) and lowest 

available temperature (heat sink), the differential between source 

and sink must be sufficiently large to provide enough power to over-

come system losses. Another temperature consideration is that the 

boiler (heat source) temperature must not be high enough to cause 

physical determioration of either the apparatus or the working fluid. 

The choice of working fluid will be determined by many factors (cost, 

availability, ease of handling, corrosiveness, etc.) but its freezing 

point must be lower than the condenser temperature, and its boiling 

point must be lower than the boiler temperature. For the range of 

temperatures in Central Florida lakes (72-82°F), Freon-12 is an 

appropriate working fluid. 

A vapor power plant constructed along the lines of the appara-

tus suggested by D'Arsonval could be attached to a floating platf orm. 

Ideally, the platform would be anchored in the area that had the 

• optimum set of high and low water temperatures. 
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The main components of such a system are a condenser, boiler 

feed pump, boiler, and prime mover (engine or turbine) as shown in 
' · 

Figure 12. Power is produced . by the prime mover, (engine in this case), 

when the saturated vapor, produced by boiling the liquid inside the 

boiler, is allowed to exert its pressure against the head of the piston 

in the engine and force it downward. The piston is attached to the 

crankshaft throw by a connection rod and this forces the crankshaft to 

turn. The rotating crankshaft turns the air compressor and ·generator . 

Near the end of the power stroke the engine exhaust valve opens and the 

expanded vapor, which has undergone a reduction in enthalpy is allowed 

to flow into the condenser. During its passage through the condenser , 

the fluid loses additional heat to the cooling water and returns t o the 

liquid state. The liquid next goes into the boiler feed pump, wher e i t 

is adiabatically compressed and forced into the boiler. The boiler 

causes the temperature of the fluid to increase until the saturat ion 

· temperature is reached and vaporization is completed. The vapor is 

ready to be expanded in the engine again and the closed loop has been 

completed. 

The condenser is a standard heat exchanger in which the vapor 

which has expanded (and done work) in the eng~ne loses more heat due t o 

the low temperature of the surrounding water at the lake bottom. This 

loss of heat to the water liquifies the working fluid. In some of Flor· 

da's deeper lakes (which have at least a 30-foot depth), t he t emperatur 

is about 72°F during the summer months at the 30-foot level. Lakes 

which are located at more northerly latitudes may have a constant botto 

temperature of 39.2°F ; which is the temperature of water at it s maximum 
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Fig. 12.--Consists of a schematic illustration of 
the basic . saturated vapor system, with air compressor and 
diffuser. 


