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Experiments on Steam Dryness in a Boiler Steam Drum
Examination of Non-dimensional Parameters

Keiichi Yoshihara*

There are many physical factors which influence steam dryness in a boiler steam drum. It is

very difficult to investigate the individual relations between each factor and the steam dryness.

The final purpose of the study is to get the expression of the steam dryness by using non-

dimensional parameters. The changing values of the parameters influence some phenomena

which affect the steam dryness in a great deal. In this paper the author attempted to make and

find the non-dimensional parameters by a trial and error. As a result, the author found three

parameters most effective to express steam dryness. The first and second are the parameter on

entraining water droplets and on their gravity separation against drag force in steam and the third

parameter is the Froude Number. An approximate expression was obtained using these three

parameters by regression analysis. The relative error given from this expression was under 0.1

percent.
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Fig. | Schematic diagram of experimental apparatus

® Boiler & Air ejector § Feed water regulating valve
2 Steam pressure gauge of boiler 1 Weighing balance for condensed water 3 Feed water storage tank
@ Water level gauge of bailer §  Process input output @ Feed water surge tnk
@ Throttling calorimeter 32 Central processing unit % Thermometer for feed water
@ Pressure gauge for throttled steam $3  Magnetic disk €D Flow meter for steam
® Thermometer for throttled steam B Self-ballancing recorder & Flow meter for fuel oil
@ Exhaust steam regulating valve B Fuel oil regulating valve & Oxygen analzer
@ Flow meter for feed water 48 Fuel oil tank € Silencer
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Fig. 2 Steam drum internals
@ Sampling tube
@ Dry pipe
® Demister
@ Anti-priming plate
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Fig. 4 Interrelation of steam dryness for Dsy
The mark is the same as those shown
in Fig. 3
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