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Chapter 10, Problem 8C.

Consider a simple ideal Rankine cycle with fixed turbine inlet conditions. What is the effect of lowering the condenser pressure on

Pump work input:  (a) increases, (b) decreases,
(c¢) remains the same

Turbine work (a) increases, (b) decreases,

output: (c¢) remains the same

Heat supplied: (a) increases, (b) decreases,
(c¢) remains the same

Heat rejected: (a) increases, (b) decreases,

(c¢) remains the same
Cycle efficiency:  (a) increases, (b) decreases,
(c¢) remains the same
Moisture content  (a) increases, (b) decreases,
at turbine exit: (c) remains the same

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that
accompanies this text.
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Chapter 10, Problem 9C.

Consider a simple ideal Rankine cycle with fixed turbine inlet temperature and condenser pressure. What is the effect of increasing the
boiler pressure on

Pump work input: (@) increases, (b) decreases,
(c¢) remains the same

Turbine work (a) increases, (b) decreases,

output: (c) remains the same

Heat supplied: (a) increases, (b) decreases,
(c) remains the same

Heat rejected: (a) increases, (b) decreases,
(c¢) remains the same

Cycle efficiency: (a) increases, (b) decreases,

(c¢) remains the same
Moisture content (a) increases, (b) decreases,
at turbine exit: (c) remains the same

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that
accompanies this text.
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Chapter 10, Problem 10C.

Consider a simple ideal Rankine cycle with fixed boiler and condenser pressures. What is the effect of superheating the steam to a higher
temperature on

Pump work input: (@) increases, (b) decreases,
(c¢) remains the same

Turbine work (a) increases, (b) decreases,
output: (c) remains the same
Heat supplied: (a) increases, (b) decreases,

(c) remains the same
Heat rejected: (a) increases, (b) decreases,
(c¢) remains the same
Cycle efficiency: (a) increases, (b) decreases,
(c¢) remains the same
Moisture content (a) increases, (b) decreases,
at turbine exit: (c) remains the same

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that
accompanies this text.
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Chapter 10, Problem 16.

Consider a 210-MW steam power plant that operates on a simple ideal Rankine cycle. Steam enters the turbine at 10 MPa and 500°C and
is cooled in the condenser at a pressure of 10 kPa. Show the cycle on a 7-s diagram with respect to saturation lines, and determine (@) the
quality of the steam at the turbine exit, (b) the thermal efficiency of the cycle, and(c) the mass flow rate of the steam.

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that

accompanies this text.
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Chapter 10, Problem 34.

Consider a steam power plant that operates on a reheat Rankine cycle and has a net power output of 80 MW. Steam enters the high-
pressure turbine at 10 MPa and 500°C and the low-pressure turbine at 1 MPa and 500°C. Steam leaves the condenser as a saturated liquid
at a pressure of 10kPa. The isentropic efficiency of the turbine is 80 percent, and that of the pump is 95 percent. Show the cycle on a 7-s
diagram with respect to saturation lines, and determine (a)the quality (or temperature, if superheated) of the steam at the turbine exit, (b)
the thermal efficiency of the cycle, and (c¢) the mass flow rate of the steam.

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that

accompanies this text.
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Chapter 10, Problem 44.

A steam power plant operates on an ideal regenerative Rankine cycle. Steam enters the turbine at 6 MPa and 450°C and is condensed in the
condenser at 20 kPa. Steam is extracted from the turbine at 0.4 MPa to heat the feedwater in an open feedwater heater. Water leaves the
feedwater heater as a saturated liquid. Show the cycle on a 7-s diagram, and determine (a) the net work output per kilogram of steam
flowing through the boiler and (b) the thermal efficiency of the cycle.

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that

accompanies this text.
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Chapter 10, Problem 49.

A steam power plant operates on an ideal reheat— regenerative Rankine cycle and has a net power output of 80 MW. Steam enters the high-
pressure turbine at 10 MPa and 550°C and leaves at 0.8 MPa. Some steam is extracted at this pressure to heat the feedwater in an open
feedwater heater. The rest of the steam is reheated to 500°C and is expanded in the low-pressure turbine to the condenser pressure of 10
kPa. Show the cycle on a T-s diagram with respect to saturation lines, and determine (@) the mass flow rate of steam through the boiler and

(b) the thermal efficiency of the cycle.

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that

accompanies this text.
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Chapter 10, Problem 50.

Repeat Prob. 10—49, but replace the open feedwater heater with a closed feedwater heater. Assume that the feedwater leaves the heater at
the condensation temperature of the extracted steam and that the extracted steam leaves the heater as a saturated liquid and is pumped to

the line carrying the feedwater.
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* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that

accompanies this text.
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Chapter 10, Problem 68E.

A large food-processing plant requires 2 1bm/s of saturated or slightly superheated steam at 80 psia, which is extracted from the turbine of
a cogeneration plant. The boiler generates steam at 1000 psia and 1000°F at a rate of 5 lbm/s, and the condenser pressure is 2 psia. Steam
leaves the process heater as a saturated liquid. It is then mixed with the feedwater at the same pressure and this mixture is pumped to the
boiler pressure. Assuming both the pumps and the turbine have isentropic efficiencies of 86 percent, determine (@) the rate of heat transfer

to the boiler and () the power output of the cogeneration plant.

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units,
and the ST users can ignore them. Problems with the @ are solved using EES, and complete solutions together with parametric studies are included on the
enclosed DVD. Problems with the & are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that

accompanies this text.
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