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Modular Multifunctional Protective Suit System Integration Design and Engineering Validation for Multi-Scenario Emergency
Response
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Jiajia Holding Group Co., Ltd. Shengzhou, Zhejiang 312400

[ Abstract ] To address differentiated protective requirements across various police units and emergency missions, this study
proposes an integrated modular multifunctional protective suit system design. Through hierarchical and zoned modular
architecture, core protective functions including stab resistance, flame retardancy, waterproof/wettable performance,
electromagnetic shielding, and high visibility are systematically integrated, with particular focus on three critical
challenges: rapid on/off interfaces, module compatibility, and thermal-humidity comfort balance. Based on systems
engineering principles, a protective suit system integration framework is established. Engineering validation tests
conducted under simulated real-world scenarios demonstrate the system's protective efficacy, compatibility, and
practical applicability. Research findings indicate that the system demonstrates flexible adaptability for emergency tasks
including counter-terrorism operations, firefighting, and rescue missions, with all performance metrics meeting industry
standards. This achievement represents an upgrade from standalone protective products to mission-oriented system
solutions, providing theoretical support and engineering references for intelligent and modular development of
emergency protective equipment.

[ Key words ] Emergency response; Modular design; Protective clothing; System integration; Engineering validation; Thermal and
humidity comfort
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