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STEAM CONSUMPTION RATIO ( @ = Ws/Wv) FOR EJECTORS
DEALING WITH VAPOUR.F}

The theoretical nozzle discharge velocity is given by the isentropic equation,

=1 2
2
=y 2werf1- (£} }+ L /
Py 2g
which may be expressed in the form

VZ
Vn=\1g/AHd + 1_' Y
g

Similarly the velocity of the mixture is given by the isentropic equation

i?
v=1 !
- Py T Vi I/
V= 2gJCpTm e - 1) + 22
Py . 2g
which may be expressed in the form o'
2
Vm= 2gJAHR + ;gi 4 - )

 ¥Vm
Letp= — = ¥ ¥
1] Vn Velocity ratio

Substituting (1) and (2) in (3) and ignoring approach and leaving velocities

0= Vm AHR
Vn AHd
Where AHR and AHd c&ual Isentropic Enthalpy change from Mollier diagram

inbtu/lb. (see pages 151-154).

By law of conservation of momentum, when 7, = momentum efficiency

Vm N, Ws
N, WsVh=(Ws+ Wi)¥m - T =p= W rWe
Ws N O o
“we C97 o= -
but @ e L@ a+1 " o (4)

The momentum cfficiency 7. varies with the value of the velocity ratio ¢ and
the shape factors for multi-nozzle and single nozzle ejector units, usually it has
maximum values at velocity ratios of 0.35 to 0.55 giving steam consumption
ratio { o = Ws/Wv) values as shown in Fig. 3.

The line 4 on Fig. 3 represents 100% momentum efficiency obtained by
substitution in Formula (4) the base scale has been modified in order to obtain
a straight line. The line ()8 represents the momentum efficiency line which
he used in practice with correct design of ejector profiles.

RHE
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