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Research on Heat Transfer Characteristics and Numerical Simulation of Oil Shale In-situ Pyrolysis Heater with Spiral
Baffle/ ZHANG Miao"*?*, GUO Wei"**, LI Qiang"**, SUN Zhong-jin', WANG Zhen-dong"**, ZHAO
Shuai'*?, QU Li-li** (1.National-Local Joint Engineering Laboratory of In-situ Conversion, Drilling and Exploita-
tion Technology for Oil Shale, Changchun Jilin 130026, China; 2.Key Laboratory of Drilling and Exploitation Tech-
nology in Complex Condition, Ministry of Land and Resource, Changchun Jilin 130026, China; 3.College of Con-
struction Engineering, Jilin University, Changchun Jilin 130026, China; 4.Shandong Provincial Geo-mineral Engi-
neering Exploration Institute, Jinan Shandong 250014, China)

Abstract: The ultimate aim of the oil shale in-situ pyrolysis technology is to heat the oil shale to the state of pyroly-
sis. Direct heating, which can be realized by heating in the well to achieve the highest energy utilization rate with the
smallest heat loss, has become the main heating way of the in-situ pyrolysis. In this paper, a new type of downhole
heater with spiral baffle is developed, and due to the spiral continuos distribution, the contact time of gas and heat-
ing rod can be effectively prolonged to remarkably increase the heat transfer coefficient of heat rod surface. This pa-
per also focuses on surface heat transfer characteristics of the in-situ pyrolysis heater with spiral baffle. Through the
numerical simulation and theorecical deduction, the effects of the spiral baffle’s pitch and the gas mass flow on the
heat transfer coefficient of the heating rod surface is analyzed, it is concluded that the smaller the pitch of the baffle
or the larger the gas mass flow the higher the heat transfer coefficient of the heating rod; in the meanwhile, the fit-
ting equations for heat transfer coefficient of heating rod surface changing with the pitch and gas mass flow are ob-
tained to provide the theoretical support for the following-up design of the heater with spiral baffle.

Key words: oil shale; in-situ pyrolysis; spiral baffle; numerical simulation; heat transfer coefficient; spiral baffle’s

pitch; gas mass flow
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