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Numerical Simulation on Jet Fan Ventilation and
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[ Abstract] The multi-line interconnected urban underground transportation system has emerged as a new catalyst for economic
development, characterized by multiple access points, complex airflow organization, and challenges in ventilation and smoke
control network design. Using Guangzhou's Pearl Bay Phase I Tunnel as a case study, this research employs FLUENT software to
evaluate the feasibility of fire smoke management systems and personnel evacuation plans under two distinct ramp-opening phases.
For jet fans, the 3D Fan Model was implemented in simulations. Results indicate: For Phase I fire scenarios, activating 10 jet fans
along section ABC meets smoke extraction requirements; In Phase II, when fire occurs in Zone Z-1, 12 jet fans can generally satisfy
the critical velocity requirement for smoke control; For fires in Zone Z-2, existing ventilation facilities and evacuation plans present

safety risks. Corresponding recommendations are proposed based on simulation results, providing valuable references for
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engineering implementation and operational management.
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Fig.1 Project location
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Fig.3 Tunnel ventilation numerical model
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phase tunnel
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Fig.10 Numerical simulation results of closing the

fire-resistant rolling shutters on the transverse passage and
H1 ramp during stage two fire conditions
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