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Investigation on Low-load Operation Characteristics of a Circulating Fluidized
Bed Boiler Co-firing Mushroom Residue



WEN Bin'?2, JI Chengjing?, HAN Peixing?, TANG Xueyu'?, WANG Xiaowei’, ZHUANG Ke*, KE Xiwei’,
ZHENG Weixiong'*
(1. Department of Energy and Power Engineering, Tsinghua University, Beijing 100084, China; 2. Shanxi Research Institute of
Huairou Laboratory, Taiyuan 030032, Shanxi Province, China; 3. Taiyuan Boiler Group Co. , Ltd. , Taiyuan 030000, Shanxi
Province, China; 4. National Key Laboratory of Low Carbon Intelligent Coal fired Power Generation and Ultra clean Emissions,
China Energy Technology Research Institute Co., Ltd, Nanjing 210023, Jiangsu Province, China)

Abstract : China's biomass resources, primarily comprising various agricultural and forestry residues as well as

industrial solid waste, possess dual attributes as both energy sources and pollutants, posing significant challenges for
their clean and efficient utilization. Circulating fluidized bed (CFB) boilers offer advantages such as strong fuel
adaptability, flexible load regulation, and cost-effective pollutant control. However, there is limited research on their
application in burning unconventional biomass like mushroom residue, and their wide-load operation and pollutant
emission characteristics remain poorly understood. This study focuses on a CFB boiler co-firing mushroom residue at
a heating plant, analyzing operational parameters and pollutant emissions under 13%-40% load through field tests. The
results demonstrate that the boiler maintains stable steam parameters (pressure: 1.00-1.05 MPa, temperature: 179.6-
181.3 °C) and average bed temperature (714-727 °C) even at low loads, confirming its wide-load operational capability.
However, N>O emissions increase significantly at reduced loads (reaching 41.0-52.1 ppm at 13%-17% load), primarily
due to low-temperature combustion (<730 °C) and side reactions from urea-based SNCR. Further analysis reveals that
NO-to-N>O conversion intensifies in the temperature range from the cyclone outlet to above the lower air preheater,
leading to excessive N>O emissions. Accordingly, several design and operational optimization measures are proposed.
This study provides theoretical and practical insights into the low-load, eco-friendly operation of biomass CFB boilers,
offering valuable guidance for energy peak-shaving and emission reduction under the "dual-carbon" goals.

Key words: Mushroom residue; Circulating fluidized bed (CFB); Low-load operation; Pollutant emissions; Field tes
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