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Preparation of composite thermal insulation structure and its application in
gathering pipeline
ZHU Qiuying
No.3 Oil Production Plant of Daqing Oilfield Co., Ltd.
Abstract: To address the issues of poor insulation performance, water absorption failure, and high-tem-
perature degradation of traditional insulation materials for buried gathering and transportation pipelines in oil-
fields, the modified nano-aerogel insulation coating is prepared with nano-aerogel as the main component,
combined with titanium dioxide, gas-phase SiO,, and nano-SiC powder. The efficient composite thermal
insulation structure is formed with conventional thermal insulation materials, and a number of properties of
the coating are tested and analyzed. The results show that the optimal formula of modified nano-aerogel ther-
malinsulationcoatingis 12% mass fractionofnano-aerogel, thethermalconductivityisaslowas0.027W/(m- K),
the compressive strength is 0.28 MPa, and the bonding strength is 2.1 MPa. The comprehensive performance
is suitable for the harsh working conditions of oilfield pipelines. The prefabricated shell structure formed by
the combination of modified coatings and conventional materials leads to a significantly lower thermal conduc-
tivity than a single conventional material. In the application of three gathering pipelines, the composite insu-
lation structure reduces the average heat loss from 66.3 W/m’ to 38.2 W/m”, a decrease of 42.3% . The annual
heat loss is reduced by 1 181 GJ, corresponding to the saving of fuel cost of 93 000 yuan.The research results
can provide practical reference value for energy conservation and consumption reduction of oilfield surface sys-
tem.
Keywords: composite insulation structure; nano aerogel; insulation coating; gathering and transportation

pipeline; heat dissipation loss
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Fig.l Thermal conductivity and coating dryness

of the modified insulation coating
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Fig.2 Compressive strength and bonding strength

of the modified insulation coating
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