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Abstract Chambers in a continuous furnace were designed. A chamber consists of inlets and outlets of
nitrogen gas which is used to discharge burned gas and heating pipes (HP) which are used to keep temperature
of fired materials at 1,300 . Design variables were numbers of inlets and outlets, distance between floor and
lower HP (h)), distance between lower HP and fired materials (hy), distance between fired materials and upper
HP (h3), temperature of HP, numbers of HP and distance between HP. The numbers of inlets and outlets were
determined so that nitrogen gas formed a laminar flow for efficient discharge. All other design variables were
determined so that temperature of fired materials is as uniform as possible near 1,300 C. Chambers were
produced and temperature was measured at 21 points using thermocouples. The largest deviation from 1,300 T
was less than 2.2 C.
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[Fig. 1] RHK Furnace
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[Table 1] Design Objectives and Design Variables

To discharge fume efficiently

To keep chamber temperature at 1,300 C

To minimize electric power consumption

Numbers of inlets and outlets

No. of Lower Heating Pipes (LHP)

Distance between chamber floor and LHP

(hyp

= Distance between LHP and feeding height of

materials (/)

No. of Upper Heating Pipes (UHP)

= Distance between feeding height of materials
and UHP (hj)

= Distance between UHP chamber ceiling (h4)

Design
Objectives

Design
Variables

= Distance between Heating Pipes (HP)
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[Fig. 5] Temperature Distribution with Different No. of
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[Table 2] Temperature with Different No. of LHP

LHP| Temp. of Temperature at Feeding Height (°C)
No. [LHP ('C)| Max Min | Difference | Average |
1 1,843.7 1,324.5 1,282.4 42.0 1,297.5
2 1,446.2 1,311.9 1,298.2 13.7 1,304.0
3 1,375.5 1,305.7 1,300.0 5.7 1,304.4
4 1,353.8 1,300.7 1,286.9 13.8 1,295.7
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[Fig. 6] Average and Difference between Maximum and
Minimum Temperatures with Different No. of
LHP
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[Table 3] Temperature with Different No. of HP

LHP|UHP| Temp. of | Temperature at Feeding Height ("C)
No.|No. | HP (C) | wax | Min | Difference Average
2 0 1,439.1 | 1,308.2 | 1,297.0 112 1,308.3
2| 1| 14342 | 1300012879 121 1,290.3
2 2 1,398.6 | 1,301.8 | 1,299.3 2.6 1,300.9
3 1 1,380.7 | 1,300.0 | 1,291.4 8.6 1,296.3
3 2 1,378.0 | 1,302.0 | 1,296.5 5.6 1,299.7
3| 3 | 1,359.3 |1,30331,3000| 3.3 1,302.1
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[Fig. 9] Average Temperature and Difference between
Maximum and Minimum Temperatures with
Different No. of HP
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[Table 5] Temperature with Different dp and Typ

. Temperature at Feeding Height ('C)
dp(mm) | Tre(0) Max Min | Difference | Average
55.0 1,428.4 | 1,321.3 | 1,296.3 25.1 1,306.0
60.0 1,439.3 | 1,306.9 | 1,285.1 21.8 1,294.5
62.5 1,428.2 | 1,300.0 | 1,283.8 16.2 1,291.1
65.0 1,397.3 | 1,301.2 | 1,297.8 34 1,300.1
67.5 1,460.3 | 1,310.9 | 1,294.3 16.6 1,301.4
70.0 1,465.7 | 1,308.8 | 1,295.8 13.0 1,301.7
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[Table 6] Measured Temperature at 21 Thermocouples

Th 1
Thermocouple ejrmo.c R n
L. . Location in y-axis
Location in x-axis

y=-100mm y=0 y=100mm
Ch. 1 1299.0°C 1301.1°C 1302.2°C
Ch. 2 1299.2°C 1301.3°C 1302.3°C
Ch. 3 1299.3°C 1301.3°C 1302.8°C
Ch. 4 1299.4°C 1300.8°C 1301.9°C
Ch. 5 1299.1°C 1300.8°C 1301.3°C
Ch. 6 1299.1°C 1300.5°C 1301.2°C
Ch. 7 1298.8°C 1300.2°C 1301.1°C

1303.0

1302.0 g

1301.0 8500mm |

1900.0

S(T
BEIT), 2000

#800mm |

1298.0

1207.0 I8

1296.0

[Fig. 22] Measured Temperature at Thermocouples
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