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Homework 5

Problem 4

First law,
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Second law,
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But 
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By definition 
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Combining these four equations become,
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Dividing by dP keeping T constant,
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Since H is state function or exact differential, we can write,
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Ans.

For ideal gas, 
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For ideal gas, P and V are link and can not be vary independently at constant temperature. This imply,
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Hence, enthalpy of idel gas is function of temperature only.

(b) 

Steam: 2 bar & 100 °C ( 3 bar & 300 °C


Process is divided into two parts, isobaric at 2 bar form 100 °C to 300 °C and isothermal at 300 °C form 2 bar to 3 bar. 

CP, and (P, V, T) data are taken form “Properties of Water and Steam” Wagner W., Kruse A., Springer, Germany, 1998.
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Unit: T (°C), CP (kJ kg–1 K–1), H (kJ kg–1), S (kJ kg–1 K–1), V (m3), P (Pa)
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Trapezoidal numeral integration method is used.
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From steam table:

h = 419.17 kJ kg–1, s = 1.3069 kJ kg–1 K–1 @ 2 bar & 100 °C

h = 3069.61 kJ kg–1, s = 7.7037 kJ kg–1 K–1  @ 3 bar & 300 °C
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Problem 5
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From molar diagram of Steam,

hA = 3 640 kJ/kg
(@ 8,000 kPa & 600 °C, inlet of high presser turbine)

sA = sA( = 7.0 kJ/kg K
(@ 8,000 kPa & 600 °C, inlet of high presser turbine)

hA( = 2 980 kJ/kg
(@ 1,000 kPa & 7.0 kJ/kg K, exhaust of hi-pr turbine)

hB = 3,700 kJ/kg
(@ 1,000 kPa & 600 °C)

sB = sB( = 8.02 kJ/kg K
(@ 1,000 kPa & 600 °C)

hB( = 2 960 kJ/kg
(@ 8.02 kJ/kg K & 100 kPa)

hC = 3 706 kJ/kg
(@ 100 kPa & 600 °C)

sC = sC( = 9.1 kJ/kg K
(@ 100 kPa & 600 °C)

hC( = 2,780 kJ/kg
(@ 4 kPa & 9.1 kJ/kg K)

hD( = 2,550 kJ/kg
(@ 4 kPa sat. vapour) 
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hD = 121.4 kJ/kg
(@ 4 kPa. sat liquid)

hG = 2,760 kJ/kg
(@ 8,000 kPa sat.)
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Work done by pump,


WDE = 
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Boiler heat transfer per kg of water is,
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Turbine work is,
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Cycle efficiency is,



[image: image38.wmf]%

 

7

.

6

4

4985

2326

=

=

=

boiler

turbine

Q

W

h


Ans. a

[image: image39.wmf]%

 

3

.

37

4985

2326

8

.

0

8

.

0

=

´

=

=

boiler

turbine

Q

W

h


Ans. b

A     B      C





E





A(





B(





D





C(





F





G





D(





G





E





F





A





A(





B





B(





C





C(





D





E





turbine





Preheater + boiler + superheater + reheater





condenser





pump





reversibale





irreversibale








_1063201649.unknown

_1063806921.xls
Sheet1

		Isobaric process, P = 2 bar

		T		Cp		Cp/T

		Liquid phase						H		S

		100		4.2164		0.0112994774

		110		4.2302		0.0110405846		84.615		0.2209055226

		120		4.2462		0.0108004578

		120.21		4.2467		0.010795963		0.891807		0.0022671522

		Vapour phase

		120.21		2.1752		0.0055297946		21.295208		0.054136689

		130		2.1232		0.0052665261

		140		2.0902		0.0050591795

		150		2.0667		0.0048840837

		160		2.0492		0.0047309246

		170		2.0359		0.0045941555

		180		2.0261		0.0044711464

		190		2.0189		0.0043590629

		200		2.0139		0.0042563669

		210		2.0106		0.0041614405

		220		2.0089		0.0040736084		344.867		1.429138187

		230		2.0083		0.0039914538

		240		2.0087		0.00391445

		250		2.01		0.0038421103

		260		2.012		0.0037737972

		270		2.0145		0.0037089202

		280		2.0176		0.0036474736

		290		2.0211		0.0035889195

		300		2.025		0.0035331065		451.669015		1.7064475508

		Isothermal process, T = 300

		P		V		dV/dT		V-T(dV/dT)		S		H

		0.2		1.0805		2.385E-02		-7.819E+00

		0.25		0.8621		1.925E-03		1.438E-01		7.330E-04		-1.855E-01

		0.3		0.7164		1.620E-03		1.119E-01






_1063807913.unknown

_1063861194.unknown

_1063861943.unknown

_1063861991.unknown

_1063861912.unknown

_1063808023.unknown

_1063808059.unknown

_1063807951.unknown

_1063807836.unknown

_1063807858.unknown

_1063806932.unknown

_1063796625.unknown

_1063802037.unknown

_1063802564.unknown

_1063806692.unknown

_1063802552.unknown

_1063796868.unknown

_1063201771.unknown

_1063794135.unknown

_1063796211.unknown

_1063201765.unknown

_1063090249.unknown

_1063090363.unknown

_1063201551.unknown

_1063201629.unknown

_1063091148.unknown

_1063090325.unknown

_1063086716.unknown

_1063090166.unknown

_1063090228.unknown

_1063090128.unknown

_1063087073.unknown

_1063027462.unknown

_1063086020.unknown

_1063026633.unknown

