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Fig.1 ~ Sulfur spray gun
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Table 2 Parameters of physical property

W T°C % plkg-m™) RS w/(Pa-s)
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Fig.2 Temperature distribution on symmetric plane of fluid domain of single—jacket with steam from the same side
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Fig.4 Temperature distribution on symmetric plane of fluid domain of double-jacket with steam from the same side

HREC

132
130
128
126
124
122°F
120 F
18 F

= [FI U3 R R S TR A B
— i P R S IR AT IR
e (AU R DU Je TR B

3

116

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

WA /mm
5 ARELEHNEIEEEREXLE

Fig.5 Comparison of tube temperatures of spray gun with different structures
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Process simulation and structure optimization of heat transfer
of sulfur spray gun

YANG Hong ,GAO Zhi-yuan ,LUO Dan-dan ,HU Shuang—ce, XU Qing—shan
1.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;2.Hubei Key
Laboratory of Chemical Equipment Intensification and Intrinsic Safety (Wuhan Institute of Technology), Wuhan 430205, China

Abstract. Jacketed structure is a thermal insulation structure, commonly used in the sulfur spray gun, which
guarantees the normal transmission and injection of liquid sulfur. Aimed at the uniform temperature distribu-
tion on the whole length of the gun, the heat transfer simulation and structure optimization of the jacketed
structure were explored. Jacketed structure of double-jacket with steam in and out from the same side and
single-jacket with steam in and out from both sides were analyzed and compared with that of the commonly
used single-jacket with steam in and out from the same side. In the analysis process, the mass flux of saturated
vapor and liquid sulfur was used as the benchmark in the inlet, and the outlet adopt pressure-outlet. k-omega
turbulence model was used to open the energy equation, and the pressure-velocity coupling equation was
solved by using PISO algorithm. The simulation result shows that the thermal uniformity of the single-jacketed
structure with steam in and out from both sides is significantly better than that with steam from the same side.
However, the double-jacketed structure with steam from the same side is a kind of optimized structure, which
not only has a better thermal uniformity, but also meets the technological requirement of steam in and out
from the same side simultaneously.

Keywords: sulfur spray gun; heat transfer structure; fluid structure coupling; numerical simulation; struc-

ture optimization
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