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Development and Application of a Semi—Automatic Anti—Reverse Mechanism for Cooling
Tower Fans

Hu Guanhua, Zhou Lehai, Chen Ping

Yunnan Shuifu Yuntianhua Co., Ltd., Equipment Operation & Maintenance Center, China Yunnan Shuifu 657800

Abstract: To address the problem of fan reverse rotation after shutdown following the cooling tower retrofit of the ammonia
synthesis unit at Yunnan Shuifu Yuntianhua Co., Ltd., a semi-automatic anti-reverse mechanism based on a mechanical gear
hook control was developed. This mechanism, through the collaborative action of an external meshing ratchet mechanism, a
toothed ratchet arrangement, triangular tooth unidirectional drive, and a split-type anti-reverse pawl, combined with corrosion-
resistant 316 stainless steel material and high-precision manufacturing processes, achieves rapid braking during fan reverse
rotation and automatic disengagement during forward rotation. Experimental results show that the mechanism has an average
braking deviation of 0.83, machining accuracy error <0.05 mm, and a 100% braking success rate. During six months of on-
site application, the number of operations of starting and stopping the cooling tower fans into the wind duct decreased from
20 times to 0, eliminating personnel safety risks, preventing economic losses of 364,600 CNY, and demonstrating broad
promotion value for similar equipment.

Keywords: Cooling tower fan; Reverse rotation control; Ratchet mechanism
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