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Experiments on the Characteristics of the Calumet Burner

By Seiji Kawahara
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

It goes without saying that the burner assumes an important part in the
pulverized coal boiler. The selection of the burner should be made taking the
quality of fuel used, the construction of the burner, etc. in full consideration, and
whether they are suitable for use can only be known after they have been put in
actual use. However, the actual burning not always provides the ideal condition
for the examination of them for the reason of the measuring technique available,
and it makes necessary to clarify beforehand the flow characteristics of pulverized
coal.

The writer, who has been engaged for long In the systematic study on the
burner, discloses in this article a part of his study, particularly on the calumet
burner. The investigation of the characteristics of various burners using model
unit, has led the writer to the conclusion that although all of the tested models
show similar pattern of the flow distribution, the type “ ¢’ burner with bent coupl-
ing at inlet possesses best characteristics. In the meantime, the shape of burning
flame inside the burner has been commited so far to the assumption work aided by
the strength of calculation, and no accurate method to determine concretely such
shape has been made available to date, largely because of the complicateness of
the phenomenon. Therefore, more elaborate investigation has been asked for, in
the actual process of combustion. Such being the situation the writer 1s confident
that the present report of the writer should supply an useful reference data for
the study in this field.

Furthermore, the writer indicates that by attaching an adjusting damper the

burning characteristics can be changed.
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Fig.1. Calumet Burner
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Table 1. An Example of Measured Primary Air Flow Angle in
“p” Type Calumet Burner
s w
£ B OE B2 1 2 3 4 5
Re ¥  x104 2.0 9.7 3.1 3.4 3.8 By Al
Ve m/s 11.1 14.9 16.8 19.5 21.7
| A — 1 44 44 43.5 44 43 43.7
| 2 43 43.5 | 43.5 42.5 42.5 43.0
3 44 43.5 | 43.5 43.5 42.5 43.4
4 45.5 46.5 46.5 45.5 45 45.8
5 52 50.5 | 51 48.5 48 50. 0
6 56. 5 55.5 | 56 54.5 54 55.3
7 | 64.5 64 61.5 62.5 61 62.6
8 | 74.5 74 | 72.5 72.5 72 73.1
9 | 90. 89.5 | 89 89 88.5 89.2
# - a - o - o - N -
| B — 1 | 31 31.5 31 31 31.5 31.2
| 2 | 31 31.5 31 30.5 31 31.0
| 3 | 33 | 33.5 33.5 33 32.5 33.1
| 4 39 39.5 38.5 37 39 38.6
| 5 | 48.5 | 49 48.5 49.5 49 48.9
o 6 | 62 | 62.5 62.5 63 62.5 62.5
‘ 7 | 67 67.5 67 69 68.5 67.8
| C — 1 22 22.5 22.5 22.5 22.5 22.4
| 2 | 30 28.5 28.5 29.5 28.5 29.0
| 3 | 36.5 37.5 37.5 37.5 37.5 37.3
AL | 4 | 52.5 52 51 51.5 49.5 | 51.3
| 5 64.5 66 67.5 68 67.5 | 66.7
D — 1 30.5 30 30 30 30 | 30.1
2 40.5 40 39.5 40.5 39.5 40.0
= 3 | 49.5 50 50.5 49.5 49.5 49.8
L 4 | 58.5 57 58.5 58.5 58 58.1
. . IR I (S — o | I
E — 1 35 36 36.5 30.5 36.5 | 36.0
2 43 44 44 44.5 44 43.9
. 3 52 52 51.5 52.5 52 52.0
| o I B N e -~ . o
| F — 1 38 37.5 38.5 30.5 39 38.5
| 2 44 43.5 43 44 43 43.5
3 49. 50.5 50.5 49.9
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Table 2. An Example of Primary Air Velocity Profile in “07”
Type Calumet Burner, Indicated by the Ratio of
Measured Value V to Mean Velocity V,,
Re ¥  x104 2.0 2.7 3.1 3.4 3.8
Y m/s 11.1 14.9 16.8 19.5 | 21.7
| | | 0.95 0.98 0.99 1.00 0.99
2 | 1.14 1.16 1.16 | 1.20 1.16
3 | 1.20 1.26 1.245 1,27 1.275
4 | 1.26 1.27 1.305 1.31 1.30
| 5 | 1.23 1.24 1.185 1.25 1.22
| 6 | 1.34 1.30 1.315 1.37 1.33
| 7 | 1.31 1.27 1.245 1.8 1.345
8 | 1.20 | 1.18 1,93 1.20 | 1.19
9 | 0.95 | 0.94 0.95 | 0.95 | 0.94
.. - - = - B | B
U | |
| B — 1 1.05 | 1.01 1.05 1.02 1.00
| 2 1.20 | 1.13 1.13 1.16 1.13
| 3 1.315 1.21 1.26 1.24 1.27
| 4 1.02 1.24 1.305 113 | 1.26
| 5 1.29 | 1.24 1.27 1.23 | 1.23
e | 6 1.20 | 1.16 1.185 1.14 1.145
| 7 0.785 I 0.785 | 0.79 0.74 0.74
I - e e o _
| C = 1 | 1.05 1.02 1.02 1.00 1.07
2 1.26 1.13 1.16 1.15 1.19
i ‘ 3 \ 1.20 1.21 1.185 1.16 1.19
| 4 1.11 1.16 1.16 1.14 1.14
5 | 0.59 0.76 0.75 0.74 0.76
D — 1 0.64 1.06 1.08 | 1.06 1.10
2 | 1.23 | 1.18 | 1.23 | 1.22 1.22
= 3 1.23 | 1.19 | 1.245 | 1.17 1.20
4 ‘ 0.91 | 0.88 | 0.86 0.86 0.86
1
B — 1 | 1.17 | 1.14 | 1.11 | 1.27 1.24
2 \ 1.29 | 1.26 1.26 | 1.275 1.26
3 1.02 0.94 1.93 | 0.93 | 0.96
. SRS, S S MESCR S .
F — 1 \ 1,17 1.14 1.15 ‘ 1.15 1.16
2 | 1.34 1.26 1.28 1.27 | 1.31
3 | 1.20 1.13 | 1.15 | 1.015 1.09
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