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KEYIE H = 763 kd/kg;
ZERISH = 2015 kd/kg;
G H = 274 kJ/Kgo
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mHEFIRNE = IR
Mewhew + Mshs =+ MgAg+mMewhy
Mshs— Mshg =+ Mewha — Mewhow
Ms(hs=ha) =+ Mew(ha—how)
S Ms(hs—ha)
S ()
Moy = ms(hs—hd) .
(Ng=how) A15.1.1
A
Mow = RHAKNRERE (kg/h)
ms = HHERMRERE (kg/h)
hs = HHIRTSEIS (kI /kg)
ha = BORERZSHE (kd/kg)
New = AR RS T8 (kJ/kQ)

£ 15.1.1
RETRSHHERTENLNKRE:

&7] T0bara
ZR M BE 300°C
nE 10000 kg/h
RIS EA 15 bar a
aE 150°C
i EH 10 bar a
B EEARE = i
71111}:; ’L’@%[Umfg +5°C
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UMEAREESXARENTESEILENER; RI15.11MFRI1512ABBAZEAIRNEXER.
F34NE] DAME R R 5e M) TLE 2 15 AR SR B o

F1I5AFEEARFK - 1BFKFZER
P Ts vg uf | ug hf | hfg | hg sf | sfg | sg
I I I | |
bar a C m3/kg kJ/kg kd/kg kd/(kg - K)
9 1754 ,0.2149 |, 742 2581 743 2031 | 2774 , 2.094 |, 4529 |, 6.623
10 179.9 | 0.1944 | 762 2584 763 2015 | 2778 | 2.138 | 4.448 | 6.586
11 1841  0.1774 780 2586 781 2000 2781 2179  4.375 6.554
12 188.0 | 0.1632 | 797 2588 798 1986 | 2784 | 2.216 | 4.307 | 6.523
3 —J-a(i\kl\’iz‘f/’_
ﬁﬁ(}ﬁ%ﬁﬁl_ _\'% T 200 250 300 350 400 450 500 800
pbar a C
Vg 02149 | v | 0.2305 | 0.2597 | 0.2874 | 0.3144 | 0.3410 | 0.3674 | 0.3937 | 0.4458
9 Ug 2581 | u 2628 | 2714 | 2796 | 2877 | 2959 | 3041 | 3126| 3298
(175) hy 2774 | h 2835 | 2948 | 3055 | 3160 | 3266 | 3372| 3480 | 3699
$,6.623 | s | 6.753| 6.980 | 7.176 | 7.352 | 7.515| 7.667 | 7.811| 8.077
Vg 0.1944 v | 0.2061 | 0.2328 | 0.2582 | 0.2825 | 0.3065 | 0.3303 | 0.3540 | 0.4010
10 Ug 2584 | u 2623 | 2711 | 2794 | 2875| 2957 | 3040 | 3124 | 3297
(180) h, 2778 | h 2829 | 2944 | 3052 | 3158 | 3264 | 3370 | 3476| 3698
5,6.586 | s | 6.695| 6.926 | 7.124 | 7.301 | 7.464 | 7.617| 7.761| 8.028
Vg 1317 | v [ 0.1324 [0.1520 |0.1697 | 0.1865 | 0.2029 | 0.2191 | 0.2351 | 0.2667
15 Ug 2595 | u 2597 | 2697 | 2784 | 2868 | 2952 | 3035| 3120 | 3294
(198) hy 2792 | h 2796 | 2925 | 3039 | 3147 | 3526 | 3364 | 3473| 3694
s;6.445 | s | 6.452| 6.711 | 6919 | 7.102| 7.268 | 7.423| 7.569| 7.838
HEATNSAARBHEEA:
ms = ﬁﬁ&%ﬁﬂ’aiﬁ&iﬁ < = 10000 kg/h
hs = THREHIE (10 bar a £1, 300°CRE, MZEAFTE) = 3052 kJ/kg
hew= ZAREISIE = 4.2 kJ/kgC x 150°C =630 kJ/kg

FERUREIRS AR B

MZERZRTTH, 7E10 bar a £/ TMBFLRE(Ts) A180°C, FELLBIR/EHRSHINERE N
Ts + 5°C = 185°C

7£10 bar aiBFIE E RS EFI10 bar a 200°CR R TS EH#HTRIEITE .

7E10 bar a, 1BFIEE ToRZE T HIS1E A= 2778 kJ/kg

10 bar a, 200°CiREIT #ZE RS TR E N = 2829 kd/kg

RIETETTINEE] 10 bar a 185°CIRAS THISE

185°C - 180°C
hd = 277é + (25)29 kd/kg 2778 kJ/KQ) * 55500 —T80°C
g_Ei x|5
hd = 2778 + 0
SNl
hd = 2791 kd/kg
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REEAAR156.1.1:

m — ms(hs—hd) .
7 hg=how) ~R15.1.1
- _ 10000 % (3052-2791)
o (2791-630)
= 1208 kg/h

ERBURERARIREA

10000 + 1208kg/h = 11208kg/h

BRMBEBEREEZERAGRE A10000kg/h, FHBBEMLLAIELTIMNEREEVMHRNETRESHRE
A
10000 o ms
11208 10000

ms = 8923 kg/h
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Questions
Which of the following are properties of superheated steam?
The specific enthalpy of superheated steam is greater than that of saturated steam
It has a greater specific volume than saturated steam
It is at a higher temperature than saturated steam
All of the above
What is the main disadvantage of using superheated steam in heat
exchanger applications?
The superheated steam contains less heat than saturated steam
The coefficient of heat transfer is lower than that of saturated steam
Superheated steam has a high dryness fraction, typically unity
Superheated steam has a low Rankine efficiency

Using steam tables (Table 15.1.1 and Table 15.1.2) determine the additional
amount of energy contained in superheated steam at 9 bar a, with 74.6°C of

superheat, compared with saturated steam at the same pressure.

1%

6%

11%

24%

What is the primary function of a desuperheater?

To reduce the pressure of the steam

To increase the specific volume of the steam

To condense the steam into water so that it can be disposed of

To reduce the temperature of the steam

Determine, by interpolating from steam tables, the enthalpy of desuperheated steam
at 9 bar a, 8°C above saturation temperature (Ts + 8°C).

2795 kj/kg

2806 kj/kg

2810 kJ/kg

2815 kJ/kg

aboiler in a power station produces 108 k]g/s of superheated steam. Given that
D1 S00°C, B mich Cooling water it 200-C) would be requred  desdperheat
the steam by 150°C?

5kg/s

15 kg/s

25 kg/s

30 kg/s
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