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Abstract; Currently, China’s livestock breeding industry is rapidly scaling towards intensification,
making environmental control in livestock houses crucial. In cold northeastern winters, insulation used to
prevent heat loss leads to high humidity levels, which harms livestock. Therefore, an efficient
dehumidification system is essential to reduce heat loss and improve conditions. An internal air circulation
dehumidification system was designed based on condensation and moisture separation, utilizing natural
cold resources for effective dehumidification and energy savings. However, the system’ s performance was
influenced by several control factors, including the temperature difference between inside and outside,

dehumidification airflow rate, and refrigerant flow rate, which affected multiple objectives such as indoor
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temperature decrease, dehumidification rate, and energy consumption. Thus, the system required a
multi-objective control strategy. An improved non-dominated sorting genetic algorithm —[[ (INSGA —1I )
was proposed to optimize the balance between insulation, dehumidification, and energy preservation
strategies, avoiding local convergence. Verified through the Zitzler — Deb — Thiele (ZDT) test functions,
INSGA —1I outperformed the traditional NSGA — Il in both inverted generational distance (IGD) and
generational distance ( GD ), reflecting a closer approximation to true solutions. In optimizing the
dehumidification system, the INSGA —I[ algorithm reduced the spacing (SP) value from 0. 111 8 in NSGA —
Il to 0.020 2, significantly expanding the optimal solution domain and preventing local optima. The
operational efficiency was increased by 106.42% , and the solution speed was improved. In terms of
temperature regulation, the average temperature drop using INSGA — [l was 1.43°C lower than that of
NSGA —1I , achieving a 23.06% reduction, which helped to reduce temperature fluctuations and energy
consumption during dehumidification. Thus, the INSGA —II algorithm effectively enhanced the multi-objective
optimization and control performance of the internal circulation dehumidification system in livestock houses.

Key words: animal house environment control; internal circulation dehumidification system; energy
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Tab.4 Performance of each algorithm in ZDT function

PR SP GD IGD SRk B (8] /s
ZDT1 0.008 5 0.1311 0.1394 45.673 3
ZDT2 0.008 4 0.2256 0.3069 44.875 4
ZDT3 0.0190 0.172 4 0.108 6 47.8675
S 1H 0.0120 0.176 4 0.1850 46.1387
1ZDT1 0.008 7 0.129 6 0.1337 46.2105
1IZDT2 0.008 1 0.2209 0.2942 49.6175
1ZDT3 0.0239 0.1705 0.0889 48.3808
- 0.013 6 0.1737 0.1723 48.069 6

HIZDT1 ~ 1ZDT3 43 51 INSGA — T X6 57 Ay i) i &5 5% .
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dehumidification performance data
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Tab.5 Performance comparison of two algorithms
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Tab.6 Optimal result comparison of dehumidification
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