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STEAM POWER PLANT

CONVERTS THE ENERGY IN FOSSILS (COAL, OIL, GAS) OR FISSILE (URANIUM, THORIUM) INTO SHAFT AND ULTIMITELY
INTO ELECTRICITY.

Boiler
(furnace)

L. https://en.wikipedia.org/wiki/Fossil_fuel_power_station
The efficiency of the vapor power cycle would thus be:
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STEAM POWER PLANT

CONVERTS THE ENERGY IN FOSSILS (COAL, OIL, GAS) OR FISSILE (URANIUM, THORIUM)
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Fig.2.1 Steam power plant—bulk energy converter
from fuel to electricity

The efficiency of the vapor power cycle would thus be:
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STEAM GENERATOR: A reversible constant pressure heating process (water to
steam).

TURBINE: A reversible adiabatic expansion of steam

CONDENSER: A reversible constant pressure heat rejection process (steam to
saturated liquid).

PUMP: The reversible adiabatic compression. (liquid return to the initial pressure).
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Fig. 2.2 A simple steam plant representing Rankine cycle
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3. Rankine cycle on p-v, T-s, and
h-s coordinates (a, b and c)




Steady Flow Energy Equation
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Fig. 2.2 A simple steam plant representing Rankine cycle
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The efficiency OT the Rankine
cycle
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For reversible adiabatic compression:

Tds =dh—vdp |since | ds=0
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The pump work (Wp) is usually very small as compared to the turbine work

(WT), and therefore it is often neglected. N
Steam plant capacity is often expressed as steam rate or specific steam

consumption (SSC). It is defined as rate of steam flow (kg/s) needed to
generate unit shaft output (1 kW).

So, Steam rate (S.R.) =

W, kWs (9)

The efficiency is sometimes expressed as heat rate
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Heat rate (HR.) = —< -~
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Economizer, Evaporator and

Superheater
Heat transfer in a steam generator has three different regimes
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Carnot cycle is an ideal (AT=0 and AQ=0, reversible) cycle that produce maximum
possible efficiency on selected maximum- temperature. However, in real practice it
cannot be achieved because the irreversibilities (friction, expansion, mixing of two

fluids, heat transfer, resistance, chemical reaction, etc).
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Fig. 2.8 Carnot cycle



Mean Temperature of Heat
Addition

Heat added reversibly at a constant pressure at 5-6 and T, is called mean
temperature of heat addition.

So, the total area under 5-6 is equal to the area under 4-1. Then, heat added

IS:
Ql 1 h1 B h4 :Tml(sl _34)

Since heat rejected Q2 = h2-h3:T2(Sl-S4)
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Cycle efficiency increases when the mean temperature of heat addition
increases
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