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Intelligent IDC Data Center Construction

Overview
IDCA publishes expert papers offering key insights on AI, data centers, energy,
cybersecurity, and the digital economy.

Key Takeaways
Intelligent IDC construction focuses on modular, high-density, energy-efficient, and AI-
ready data centers that enable rapid deployment, flexible scaling, and sustainable
operations.Key Features of Intelligent IDC Construction
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Modular and Prefabricated Design: Modern intelligent data centers use prefabricated
modules standardized in factories, allowing rapid deployment and high-quality
construction. Modular design enables on-demand deployment and elastic capacity
expansion, decoupling IT buildings from subsystems like power and cooling to
enhance architectural flexibility and adaptability to evolving workloads ( ). High-
Density and AI-Ready Infrastructure: Intelligent IDCs are designed to support high-
density racks (12–15 kW per rack) and AI workloads, including large-scale model
training and edge inference. Advanced thermal management, intelligent power
distribution, and reconstructed power supply links ensure high efficiency and
reliability ( ). Energy Efficiency and Low-Carbon Operation: Intelligent IDCs integrate
green energy sources, optimize UPS efficiency (up to 99.1% in S-ECO mode), and
implement smart cooling and automated O&M systems. These measures reduce
energy consumption, improve sustainability, and lower operational costs ( ). End-to-
End Construction Approach: Successful IDC projects adopt an end-to-end lifecycle
approach, covering design, construction, and operation. This ensures consistency,
security, and performance across all stages, addressing challenges such as
scalability, flexibility, and professional expertise shortages ( ). Rapid Deployment and
Operational Agility: Traditional data center construction often takes 18 months or
more, which cannot meet the fast-paced demands of AI and cloud services. Intelligent
IDCs leverage productized engineering, prefabrication, and modular deployment to
reduce construction time and enable quick adaptation to changing IT requirements (
). Security and Reliability: Intelligent IDCs prioritize physical and cyber security,
continuous uptime, and fault prevention. Advanced monitoring, proactive fault
detection, and secure architecture safeguard critical data and ensure operational
stability ( ).

Strategic Considerations
• Scalability: Design for future growth with modular expansion and flexible
architecture.

• Integration: Collaborate with consulting, design, and EPC partners to optimize
solutions and streamline project delivery.

• Sustainability: Incorporate low-carbon technologies, energy-efficient power and
cooling systems, and waste heat recovery.

• AI and Cloud Readiness: Ensure infrastructure supports high-performance
computing, GPU servers, and large-scale AI workloads ( ).
Conclusion

Intelligent IDC construction represents a shift from traditional data centers to flexible,
high-density, AI-ready, and energy-efficient facilities. By combining modular design,
advanced power and cooling systems, automated O&M, and end-to-end lifecycle
management, enterprises can rapidly deploy scalable data centers that meet the
demands of modern digital infrastructure while maintaining sustainability, reliability,
and operational efficiency ( ).
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