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A Study of Internal Construction of Boiler Drum

By Shigeru Maeda
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The steam-water separator for boiler drum demends high efficiency and sta-
bility of operation. So the one for large capacity machines should naturally be
given thorough testing for its performance characteristics before taken into

service.

In the planning of Hitachi’s 150 t/h boiler supplied to the Ushioda Power
Station, Tokyo Electric Power Co., special consideration was paid in this respect,
namely, a meticulous model test preceded the design of actual boiler and the
interior structure was designed basing on the results of both theoretical and
experimental researches on the water level in axial direction, so that the water
level difference could be eliminated. Also in this model test the performance in

water-steam separation was carefully examined.

In order to expel the vortex

arising at the down-water tube inlet a special device was contrived, which was
assured of its effectiveness experimentally afterwards.

The boiler, successfully incorporating the outcome of these studies, is show-
ing the best performance in its heavy duty service to the satisfaction of the user.
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0 4.9 0. 0037 | 2.5 12.8 (15°C) 99. 99
0 3.6 0.0037 2.0 12.8 (15°C) 100
1 5.25 0. 0040 1.5 (1 ) (¥ g e 100
1 2.9 0.0035 1.5 10.1 (13°C) 100
2 4.0 0.0043 1.0 12.8 (15°C) 100
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Table 3. Measurement of Quality of Wet Steam by Conductibity

| pr ; 3 7
AR | R ok R| R L E| naEeHE A X B 8 B (uw/cm) WROBEE | AXOWE
| -
. | . | . |
(t/h) (t/h) ! (log/cm?) | (°t) A B C (wo/cm) | (%)
1 53.7 | 57.4 39.8 403. 4 2.20 2.10 I 2.3 1,104 99. 964
| |
2 54.2 59.5 | 42.2 430.2 2.62 2.41 2.8 579.2 99.927
3 113.6 140.4 |  43.6 | 423.0 2.45 2.55 2.55 716 99. 940
4 131.3 |  126.3 |  43.7 426.9 1.55 1.45 1.50 1,224 | 99.965
5 151.1 ‘ 139.5 | 43.5 |  420.0 1.47 1.42 1.58 1,028 | 99.958
4 4 =% A B v bV ¥ A wm J X — K € k Bz D HE H &
Table 4. Measurement of Quality of Wet Steam by Slotling Calorimeter
| E 5 (mmAg) it B (C) I no| & e
| £ & % | i (kg/m2) | i, BRELE
1| 14.43 | 24.0 | 161.0 133.0 | 42.6 | 97.7
| 2 | o | 29.15 145.3 139. 74 | 43.71 | 97.8
04 t/'h : |
3 | 10.5 | 26.6 165.0 147.0 | 43.6 99.3
| 4 | 7.85 24. 6 | 166.0 | 149.15 | 43.76 99.45
5 7.5 27.7 1610. 155. 75 | 44.8 99. 43
| 6 29. 4 44.0 163.7 157.0 | 44.52 99.5
117 t/h | | | |
7 10.0 41.0 160.5 | 157.0 | 14.3 | 99.5
8 10. 0 18.0 161.0 | 157.0 44.8 | 99. 94
9 9 20.0 | 152.6 155.5 45. 83 | 99. 14
0 | 12.2 29.5 157.0 155. 5 | 45.49 | 99. 05
130 t/h _ | _
|11 | 12.0 | 32.0 153.5 | 156.6 | 46.97 99.15
12 10.75 | 23.5

158.0 | 156.0 45.7 99.71
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