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Abstract L-type plasma melting furnace has a unique advantage in the treatment of low and medium level
radioactive waste due to its high pyrolysis gasification efficiency and inhibition of nuclide volatilization. Due to the
high temperature characteristics of the plasma torch in the furnace, there is a problem that the temperature is
uncontrollable when the plasma torch is used in the heating stage, resulting in poor temperature distribution
uniformity in the furnace and even damage or failure of local refractory materials in the furnace in serious cases. In
this paper, a finite element numerical simulation model is established for an L-type plasma melting furnace, and the
influence of hot air inlet distribution position and plasma torch installation position on the preheating effect in the
furnace is investigated. The results show that if the air inlet is arranged symmetrically, a hot air hedge will be
formed, and heat transfer in the furnace will be blocked. If the unilateral hot air inlet arrangement can avoid the low
temperature zone at the corner of the upper shaft furnace and the lower furnace, the temperature difference in the
furnace is not obvious in this way. Through the test comparison, the overall temperature distribution uniformity in
the furnace is better when three unilateral air supply ports are opened, the total air inlet flow is 200 m’/h, the hot air
temperature is 200°C, and the installation angle of the plasma torch (76 kW) is 40°. The conclusions of this paper
can provide practical guidance for the design and operation of the L-type plasma high-temperature melting furnace
and improve the reliability and safety of the equipment.
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Fig. 1 Structure diagram of L-type plasma melting furnace.
(a) Picture of real products, (b) front view and rear view

of the furnace, (c) top view of the furnace

PR A T KR AL R AR R, S0 5T N B AR AL, Y
JZ WU S Tl S22 A i Ak iU S A, DI AT
T IR L Tt R RN B A AL R, SR TE NS .
AR S AT BB N G 2 A5 B AR J Rl 1 P
JHit i AR DX 3k, S O L 0 L 3 0 A, TR
H B Aol T KORA R 5 £ A PR S B P 9 A DX 1
T, AN P i A A0 4 154 T A SR D) 4 4] 43, X
XoF PR A 4 G A DX IR AT A B SR T R A O
BB DL, B AR DX 38R 1 LA AR AR SR FH A S
BRI (e 1 R ) o oy, AN 4 B8 IR JE s 1
(BN PR A 190 mm; 45 B8 (AR IS 11 2] it JIS SR BE 25
k400 mm. [ AR 8 A5 B - AR Rlb 9 S PRtk
X} AL 45 SRS M AN DK 838 A 1A T 1 A Ak 38 R AR % -

F1 PEBEXR
Tab. 1 The specific size of the furnace body
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Tab. 2 Plasma torch characteristics of WPT-150 kW
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Fig. 2 Characteristics of refractory materials
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Tab.3 The relationship between hot air flow rate and speed
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Fig.4 Temperature distribution of hot air preheating. (a) Front
view and left view of the furnace, (b) front view of fur-

nace bottom, (c) top view of the furnace
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Tab. 4 The scheme of hot air intake distribution scheme

UES HEXD 1 /(m/s) HEXD 2/(m/s) HEXLD 3/(m/s) PEXLD 4/(m/s) HERXLD 5/(m/s) HEXLD 6/(m/s)
1 13.1 13.1 13.1 13.1 13.1 13.1
2 19.66 0 0 19.66 19.66 19.66
3 0 0 19.66 19.66 19.66 19.66
4 0 19.66 19.66 0 19.66 19.66
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Fig. 5 Temperature distribution of different air inlet schemes.
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