Steam Tables Tutorial
(Illustration of Steam Tables Process Overview)



Example 1 (p and T given)

Given: p, =30 bar,

T, = 320°C

From Table A-3 @ p, = 30 bar

T, = 233.9°C

Conclusion: Since T, >T

satls

 State 1 i1s Superheated vapor
 Obtain properties from Table A-4
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Example 1 (p and T given)
Given: p, =30 bar, T; =320°C

From Table A-2 @ T, = 320°C
Pty = 112.7 bar

Conclusion: Since p; < Peairs
 State 1 is Superheated vapor
 Obtain properties from Table A-4

A Tl - 3200C
P
Superheated
Peaty = 112.7 bar |- ~ Vapor
P, =30 bar /[ _____________ x B




Example 2 (p and T given)
Given: p, =25 bar, T, =100°C

From Table A-3 @ p, = 25 bar
Ty = 224.0°C

Conclusion: Since T, < T,

 State 2 Is Compressed liquid

 Obtain properties from Table A-5 or A-2 (approximate as
saturated liquid)

T1 > p, =25 bar

s
Toa = 224.0°C |G-

T, = 100°C 2/% _____________ \




Example 2 (p and T given)
Given: p, =25 bar, T, =100°C

From Table A-2 @ T, = 100°C
Pty = 1.014 bar

Conclusion: Since p, > Py,

 State 2 Is Compressed liquid

 Obtain properties from Table A-5 or Table A-2 (approximate
as saturated liquid)

T, = 100°C

p A

P, = 25 bar
Pearo = 1.014 bar |




Example 3 (p and T given)
Given: pg =5 bar, T; =151.9°C

From Table A-3 @ p; =5 bar
T3 = 151.9°C

Conclusion: Since T; = T s,
« State 3 is Two-phase liquid-vapor mixture
« Need another property to obtain properties

p; =5 bar

T s =g = ISL.OCT |-

Two-phase
liquid-vapor
mixture




Example 4 (p and T given)
Given: p, =15.54 bar, T, = 200°C

From Table A-2 @ T, = 200°C
Pears = 15.54 bar

Conclusion: Since p,; = Pgaias
« State 4 is Two-phase liquid-vapor mixture
« Need another property to obtain properties

. T,=200°C

Psatsa = P4 = 15.54 bar |--

Two-phase
liquid-vapor
mixture




Example 5 (T and v given)
Given: T =80°C and v = 0.0010200 m3/kg

From Table A-2 @ T, = 80°C
g = 0.0010291 m?/kg and v, = 3.407 m®/kg

Conclusion: Since vg < Vs,
 State 5is Compressed liquid
 Obtain properties from Table A-5 or Table A-2 (approximate
as saturated liquid)
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Example 6 (T and v given)
Given: T, =80°C and vz = 1.2 m3/kg

From Table A-2 @ T, = 80°C
05 = 0.0010291 m?/kg and v s = 3.407 m?/kg

Conclusion: Since vg < vg < U,

 State 6 Is Two-phase liquid-vapor mixture

« Determine quality (x,) and use quality calculations to compute
desired properties

T A
LT 0 of) N — -\
! Two-phage
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i mixturei i v (m¥kg)
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Example 7 (T and v given)
Given: T, =80°C and v, = 4.625 m3/kg

From Table A-2 @ T, = 80°C
vg; = 0.0010291 m?/kg and vy, = 3.407 m®/kg

Conclusion: Since v; > v,
 State 7 Is Superheated vapor
 Obtain properties from Table A-4

T A
Superheated
vapor
T, =800C f-mmmm e N p
: A\
I 1\
i P v (M3/kg)
! | v, =4.625
v;; = 0.0010291 v, = 3.407



Example 8 (p and u given)
Given: pg =80 bar and ug = 1200 m3/kg

From Table A-3 @ pg = 80 bar
Ugg = 1308.6 kJ/kg and u,g = 2569.8 kd/kg

Conclusion: Since Ug < Ugg,

« State 8 is Compressed liquid

 Obtain properties from Table A-5 or Table A-2 (approximate
as saturated liquid)
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Example 9 (p and u given)
Given: pg = 80 bar and uy = 1600 kJ/kg

From Table A-3 @ py = 80 bar
Uge = 1308.6 kJ/kg and u,q = 2569.8 kd/kg

Conclusion: Since Ug < Ug < U,

 State 9 Is Two-phase liquid-vapor mixture

« Determine quality (x,) and use quality calculations to compute
desired properties

p A

Py =80 bar |——----——-4-- R -
i TWo-phase

ilic’uid—vapor
Imixture

Uy = 1600

~u (kalkg)

U = 1308.6 u



Example 10 (p and u given)

Given: py, =80 bar and u,, = 3102.7 kJ/kg

From Table A-3 @ p,, = 80 bar
Us 0 = 1308.6 kd/kg and u,; = 2569.8 kd/kg

Conclusion: Since U, > Uy,
 State 10 is Superheated vapor
 Obtain properties from Table A-4

" Superheated
vapor
Py =80 bar f--———--—--—-f--—-- - I———im ———————
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Upo = 1308.6 Uy, = 2569.8



Example 11 (T and x given)
Given: T,; =80°C and x,; = 0.6

Conclusion:

 State 11 is Two-phase liquid-vapor mixture

 Use quality calculations with saturated liquid (;) and
saturated vapor () values from Table A-2 to compute desired

properties From Table A-2 @ T,; = 80°C
g = 0.0010291 m?/kg and vy, = 3.407 m*/kg

Upp = Uggq + %41 (Vg11 — Us11)

3
T, =80°C f--—froott S W U1 = 2.045m /kg
| Two-ghase |
{ liquid-kapor!
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0 (m/kg)

vy = 2.045

Uy =0.0010291 ;= 3.407



Example 12 (p and x given)
Given: py, =80 bar and x,, = 0.6

Conclusion:

 State 12 i1s Two-phase liquid-vapor mixture

 Use quality calculations with saturated liquid (;) and
saturated vapor () values from Table A-3 to compute desired

properties From Table A-3 @ p,, = 80 bar
Ug, = 1308.6 k/kg and u,;, = 2569.8 kd/kg

Upp = Uspp + X5 (Uggp —Uggp)

P = 80 bar b---4---—=% oo\ u12 — 2065 3 kJ/kg
| Two-ghase |
{ liquid-kapor!
mixgure

Uy = 2065.3 |

u (ki/kg)

Ugy, = 1308.6 Uy, = 2569.8



