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ABSTRACT

Recently, regenerative burner system was developed and begmns to be gradually used for better energy savings.
Compared to conventional burner system, the regenrative one has the several merits such as higher fuel efficiency. light
weight of apparatus, low harmful toxic gas and homogeneous healing zone, etc. The regenerative material, a very
important component of the new regeneratrve burner system should possess the praperties of low specific density. higher
surface area and high specific heat capacity. Ceramics is the best regenerative material because of stable mechanical
properties even at high temperatire and better thermal propeties and excellent chemical stability. In this study, alumma
ball, alumina tube, 3-D ceramic foam and honeycomb as regenerative materjals were tested and evaluated. The computer

* silumation was conducted and compared to the result of field tesl. This paper is aimed to introduce a new application of
ceramics at high temperature.
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Fig. 1. Regenerative burner system.
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(a) D = 7.5mm, Ball

(b) D = 35mm, Ball
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Fig. 2. Finite element analysis of thermal distribution.
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{a} 0 hole ball

(d) tube
Fig, 3. Regenerative materials used in this study.
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Fig. 4. Prelest device and regenerative ceramics.

Table 1. Prapertirs of 96% Al,0; used in This Study

ety | St | St g | o | Tl Tl sagmsio St | Thomal
glem MPa MPa MPa m GPa | oo $°C 10%°C celig’C | ATC
3.9 300 1900 23 16 0.08 82 0.z 220
Table 2. Regenerative Materials {unit ; mm)
Ball 0 Ball 3 Ball 5 Tube 3/3 Tube 10/7 Tube 10/7
Size [mm) D=15 No Dp=15 Dy=13 D,u=5 Dyy=10 Dyy=10
Hole D=3 Dye=2 D,=3 D=7 D=7
3 Hole 5 Hole L=300 1.=300 L=100
Unit velume[em’] 1.77 151 148 377 12,01 4,01
Unit surface areafcrm’] 7.06 1006 12.20 73.61 160.94 54.2
Tolal volume[cmz] 7788 aodd 6512 5273 4804 4804
Total surface area[cnt’] 31064 44264 33680 121040 64106 65016
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Table 3. Results of Test and Efficiency Compansion
Eshaust pas | Preheat ait Outlet P G Q N M, FB
temp.['C] temp.[*Cj temp.['C] | [Keol [Keal] | [Keal] | [%] [96) [%]
Ball 0 hole 806 729 413 187 235 11.9 949 | B7.8 794
Bail 3 hole 807 715 187 18.3 236 30 o944 | 948 N
Ball 5 hole 803 740 283 190 235 7.9 954 | 91.8 809
Tube, L300 D=5/3 8OS 724 458 I18.6 23.6 13.1 949 | 864 785
Tube L300 D=10/7 809 732 261 18.8 23.7 7.2 950 | 925 794
Tube.L100 D=10/7 802 667 350 17.1 23.5 9.9 934 | 898 728
EB-T-B |paiune/man) 820 732 265 188 240 74 946 | 924 783
T-BT | 1usesmaiirrube) 818 724 188 18.6 239 51 945 | 94.8 716
Foam 792 711 291 18.2 232 8.1 919 | 914 738
Hencycomb 100CPST 802 744 333 191 235 9.4 955 | 903 81.5
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Fig. 5. Temperautre measurement vs Time.
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