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Heat stress is a major constraint in layer chicken production under subtropical climates, significantly affecting productivity and animal welfare. This study conducted in Bangladesh involved two groups of 10 birds each to evaluate a low-cost (total cost below USD 25), sensor-integrated AI automation model for real-time heat stress management, specifically designed for resource-constrained poultry farms. The model combines a DHT11 sensor, an ESP32 microcontroller, cloud-based THI computation, and AI-based decision-making to autonomously activate ventilation based on environmental data. A 30-day field deployment in a commercial layer shed demonstrated robust performance across 8640 decision cycles (n = 20 birds total), achieving 100 % uptime, <6 s average latency, and 100 % actuation accuracy. Compared to traditional management, the automated system reduced average shed temperature by 3.1 °C and THI by 3.2 units (p < 0.001), leading to a 14.5 % increase in daily egg production (from 0.76 ± 0.06 to 0.87 ± 0.04 eggs/bird/day) and 4.5 % gain in average egg weight. The total implementation cost was below USD 25, enabling practical adoption in low- and middle-income countries. The system’s modular architecture supports easy scaling through multi-zone, multi-sensor integration and design customization, making it adaptable for farms of varying sizes and layouts. This real-world validated model offers a scalable and cost-effective solution for climate-adaptive poultry farming using AI and IoT technologies.
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