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ex. . '2..l+ "D KOV, Solution. From.the definition.of reheat t.nctor -eqn. (2.39), the turbine total to
towl efficiency can be immediately determined:-

Ed

7 = 7pRu « 0.85% 1.04 = 0.884

Us { e : “'K ou - Using the notation given in Q.2.1 the isentropic stagnation enthalpy drop,hol.- hon »
ST 2 i, can be determined using steam tables or, less accurately but more qutckly_. using a
. i Mollfer diagram for steam, From steam ubles"nt Por ™ 4 MPx (40 bar) and

S' e “‘ ) e Ty® 300°C the initial steam condition is superheated (about 50°C of superheat) with
are static | By = 2963 kj/kg and s, = 6-364 KI/kg ). Inspecticn of the tables shows that at
%Q nodac t AAet o Po2 = 0.35 MPa (3.5 bar) the vapour saturation value of specific encropy-ssoz> S,
EOIEPY- SR 2 <78 e means the isentropic stte point 028 is in the liquid-vapour phase. The
Lurbiwe v RN dryness fraction q can be eva.luated. for point o2s,

aqe ke TAReNT

: Lot ab - Ak . 1 _' (802 = 2452/ g2 = 8102

= (613“ - 1.727)/5.214 = 008893

Hence, the specific stagnation enthalpy at point o2s is

hon = 1"fc>2 * qmgoz - htoz)

a 584 +0,.8893 x 2148 = 2494 k]/kg
Thus, the isentropic stagnation enthalpy drop is

hy ~hopg = 2963 = 2494 = 469 K/kg

As the toal to total efficiency is known the actual stagnation enthalpy drop can be

found, i.e.

hol -hoz = 71:0101-1‘025) = 0.884x 469 = 414.6 kJ/kg

and this s the specific work done by the steam, AW, The actual specific work
delivered at the output shaft i{s less than this because of the mechanica] losses, The
shaft power delivezred: is

W= P AV

where Tm is the mechanical efficiency. Thus, the rate of mass flow

m

w:/(7m aAw)
20 x 105/(0.98 x 414.6 x 10%) |
= 49,22 kg/s '

From the equation of continuity and assuming uniform flow at 'all radii,

.m = pAcx =pﬂdthF05c =
Hence, the blade height is
h = mv/Am dm ¢ <08 nl)

= 49.22 x 0,0686/(T x 0.762x 244 x .2419) = 0.0239
= 23.9mm ’
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