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Application and Economic Benefit Analysis of Energy-Saving and Consumption-
Reduction Technologies in the Boiler Heating System of the Petrochemical Industry

Zuo Tiantian (Shaanxi Yuyang Petroleum Technology Engineering Co., Ltd., Xi’ an, Shaanxi 710018, China)

Abstract: The boiler heating system in the petrochemical industry faces prominent issues such as low thermal
efficiency, high energy consumption, and insufficient waste heat recovery. The flue gas temperature generally exceeds
180°C , the heat loss rate of steam pipelines reaches 8%-15%, and the comprehensive energy consumption index surpasses
the industry” s advanced level by 15%-25%. The integrated application of combustion optimization, deep waste heat
recovery, distributed control systems, variable frequency speed regulation technology, and closed condensate recovery
systems can increase boiler thermal efficiency to over 85%, reduce auxiliary power consumption by 30%, achieve a
condensate recovery rate of 85%-92%, and achieve a comprehensive energy-saving rate of 15%-28%. The static investment
payback period for technological upgrades ranges from 0.8 to 3.5 years, with a net lifetime benefit exceeding the initial
investment by 12-18 times. While achieving economic benefits, it also reduces nitrogen oxide emissions by more than 50%,

demonstrating excellent environmental benefits and strong promotion value.
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