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Research on Infrared Camouflage Technology for Direct Buried Heat Pipelines
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Abstract: The threats of infrared reconnaissance, surveillance, and guidance weapons to directly buried heat
pipelines are increasing with the development of modern infrared technology. Therefore, it is necessary to
conduct extensive research on thermal infrared camouflage technology for directly buried heat pipelines.
Based on the principle of heat transfer, this paper establishes a numerical model of the temperature of the
directly buried heat pipe and analyzes the influence of the buried depth of the pipe, the mixing of cold and
hot fluids, and the coating of thermal insulation materials on the thermal infrared camouflage effect. The
analysis results provide an important reference for the thermal infrared camouflage design of the directly

buried heat pipe.
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Fig.1 Visible and infrared images of direct buried heat pipeline
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Fig.2 Simplified model of direct buried heat pipeline
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Fig.3 Temperature distribution of direct buried heat pipes and soil
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Fig.4 Surface temperature distribution at different buried depths

of direct buried heat pipelines
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Fig.5 Fluid temperature distribution at different buried depths of

direct buried heat pipelines
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(a) 0.5m buried depth

(o) 1m Pz (b) 1m buried depth

(c)2m 37E  (c) 2m buried depth

(d) 3m #HyE  (d) 3m buried depth
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Fig.6 Temperature distribution in soil at different burial depths
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Fig.7 Surface temperature distribution of direct buried heat

pipes when cold and hot fluids are mixed in different

proportions
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Fig.8 Fluid temperature distribution of direct buried heat pipes

when cold and hot fluids are mixed in different proportions
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Fig.9 Temperature distribution in soil when cold and hot fluids

are mixed in different proportions
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Fig.10 Surface temperature distribution of direct buried heat
pipelines coated with different thermal insulation
materials
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Fig.11 Fluid temperature distribution of direct buried heat pipe
coated with different thermal insulation materials
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Fig.12 Temperature distribution in soil under different insulation

materials
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