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Abstract: Energy efficiency optimization control technology for air compressor stations has attracted significant attention due

W ke B 39 :2025-10-08 5 #& 8] H 3 . 2025-11-27 ; T AT 4 4 - 59 Wk v
Fe4TH b ERE B 5 B ERRMEAT S5 (GI15010410) s T[4 [ R RR 4 3K 4x (E2025208030) 5 Hh 9 5| 5 3t 7 B} 45 & J8 ¥ 42 100
H (25474501G) s [ b4 4E @ T 2025 4F B @ SR AT 5T 9 H (2025-2119)
B —AEH RIS R BEE (1989—) Lo Wb A N P T AR 5 A= L 3 2 DA SRS 2 A BB O 1T I IF 5
WAEMEE  SIgh, 8% . E-mail: makunru@163. com

RULER 2 0 o T3y 45, s 0l RS8OI AL 4% ol B AR WS 22 3R [T, I B} 4 R 2 2441 . 2026 . 47(2) - 191-199.

LIU Xiaorui,» LI Duan, MA Kunru, et al. Review on energy efficiency optimization control technology for air compressor station[]].
Journal of Hebei University of Science and Technology,2026,47(2):191-199.



192 LI S A NI i 2026 4F

to its critical role in industrial energy conservation and consumption reduction. The current research status of key technologies
for energy efficiency control in air compressor stations was summarized. Firstly, the basic composition and workflow of air
compressor station systems were introduced. clarifying their importance as core energy supply units. Secondly. the focus was
placed on three core areas: energy-saving optimization of air compressors, technologies for efficient and stable exhaust, and
development in dryer technology. The key technologies and research progress in these areas were reviewed, covering
representative methods and achievements in intelligent control algorithms, optimization of components and structures, and
coordinated control strategies. Finally, three key system-level challenges in air compressor stations were identified: inadequate
load-balancing strategies for multiple units, difficulties in matching control strategies with dynamic equipment states, and
insufficient coordination among critical equipment. Accordingly, future research priorities are outlined as follows:
1) developing intelligent load distribution based on dynamic efficiency matching; 2) constructing an adaptive control framework
deeply coupled with the actual operating conditions of equipment; 3) establishing cross-equipment data interaction and

coordinated control mechanisms.

Keywords: automatic control theory; air compressor station; energy efficiency optimization; intelligent algorithm; coordina-

ted control
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Tab.1 State-of-the-art in core unit technologies for air compressor station
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Fig. 5 Parallel control system of multiple screw air compressors
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