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This paper analyzes the dispersion behavior of
biological aerosols within naval ship environments and
examines the limitations of conventional
ventilation-based chemical, biological, radiological,
and nuclear (CBRN) protection concepts. It proposes
an application-oriented framework that prioritizes
suppression of internal dispersion through
compartment-based zoning, a staged pressure
hierarchy with small inter-compartment pressure
differentials on the order of several pascals (Pa), and
ventilation operation that adapts to assessed
biological threat levels. The proposed approach
enhances protection of mission-critical spaces and
operational continuity by utilizing existing ventilation
infrastructure without structural modification or
additional hardware.

AMZ5} 0|02 Z(Biological Aerosol),
27| A|0f(Ventilation Control),

4 ISk Pressure Zoning),
0fl0{2& 2HAH(Aerosol Dispersion),
T&I3HCompartmentalization)
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SEALED ENVELOPE (CBRN
DEFENSE POSTURE)
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Fig. 1. Characteristics of naval ship compartments
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Fig. 2. Physical behavior of biological aerosols in sealed
naval ship enviroments
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Table 1. Zone-based adaptive ventilation Strategy for phased biological threats
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