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Fig.1 Power match of engine and ordinary pump
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Fig.2 Diagram of speed induced control
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Tab.1 The experimental results of each power mode
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Fig.3 Structure of power-saving control system
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Fig.4 The simulation model of energy-save control system
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Fig.5 The simulation results of load
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Fig.6 The experiment curve of load
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Study on Energy-saving Control System of Horizontal Directional
Drilling Based on Power Match

HU Shi-cheng'*, LIU Xiao-hong'?, WANG Xiang-jun’, YANG Zhen-shi’

(1. College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China; 2. State Key Labora-
tory of High Performance Complicated Manufacturing, Changsha 410083, China; 3. China Railway Wuxin Group, Changsha
410100, China)

Abstract; Compared with the method that power of the hydraulic pump is lower than that of the engine, a new
method is put forward from the special view point of energy saving in power system of horizontal directional
drilling, and the power of the hydraulic pump is proposed to be higher than that of the engine, according to the
analysis of the power match of horizontal directional drilling. The main controller controls the displaced volume
from the variable displacement pump when the load pressure changes and the variable displacement pump can
absorb the outputs of the engine entirely. The engine can run stability at the expected speed. Establish the
AMESim modal of horizontal directional drilling,the scheme of proportion-integral-differential(PID ) is applied
to the energy saving system, the emulation and the experimental results show that engine speed fluctuation is
controlled within 50 r » min "', which reduces the power loss effectively.

Key words: horizontal directional drilling; power match; AMESim; PID; energy saving




