The Journal of Shimonoseki University of Fisheries 38(2-3) 149—157  (1990)

AR T LNDEKDILEEIZDNT
HRHAESWE b5 & OKEH 5 OF X D

'
2y
=i
i)
Tl
et

Experiments on Steam Purity in Boiler Steam Drum

Influences of Evaporating Steam Velocity and Vertical Distance

from Water Surface to Sampling Port

Keiichi Yoshihara

The moisture droplets entrained by steam from a boiler steam drum bring some trouble or
damage to instruments and machines which are driven by steam. To avoid them, it is neces-
sary to raise steam purity. To find the definite effects of evaporating steam velocity and ver-
tical distance between water surface and a sampling port on steam purity, experiments were
carried out on four different stages of steam velocity and on seven different stages of vertical
distance respectively. Results are shown as follows. Steam velocity and vertical distance, relat-
ing to each other, have some influences on steam purity. Increase of vertical distance makes
gravity separation effective and the effect becomes remarkable as steam velocity increases.
With increase of steam velocity, the swelling caused by void becomes higher, surface waves
become violent and lift force to the moisture droplets increases and mean diameter of the en-
trained droplets becomes large. As a result, at a low zone of the vertical distance steam purity
decreases because many large droplets arrive, but at an adequate high zone of it gravity
separation is accomplished effectively because the droplets become heavy, and it has a good
effect on steam purification. However, if vertical distance increases too much and passing area
for the steam decreases, steam velocity is increased and accordingly lift force to the droplets is
increased. Consequently the effect of gravity separation on small droplets will be minimized.
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Pig. 1. Schematic diagram of experimental apparatus.

@ Boiler ® Air ejector @D Feed water regulating valve
@ Steam pressure gauge of boiler @ Weighing balance for condensed water (@ Feed water storage tank

® Water level gauge of boiler @@ Process input output Feed water surge tank

@ Throttling calorimeter @ Central processing unit @  Thermometer for feed water
® Pressure gauge for throttled steam ({3 Magnetic disk @) Flow meter for steam

® Thermometer for throtiled steam @) Self-ballancing recorder @ Flow meter for fuel oil

@ Exhaust steam regulating valve (% Fuel oil regulating valve @ Oxygen analyzer

® Flow meter for feed water @ Fuel oil tank @  Silencer
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Fig. 3. Steam drum internals.
@ Sampling tube
Dry pipe
@ Demister
@ Anti-priming plate

Fig. 2. Constraction of boiler.
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