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Description of Tunnel Ventilation Installation

Description of Problem

Approach to Solution

Establish a Solution

Field Verification



Description of the Tunnel Ventilation 
Installation

375 m3/s Total Capacity
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Two Physical Phenomenon Resulted
Saccardo Nozzle Effect Occurred
• Airflow was induced through the tunnel by the nozzle

A Vortex was Generated
• Air velocities > 80 km/hr

Description of Problem
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Two Affected Roadways

Description of Problem
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Replicate the Problem using CFD

Approach to Solution Area of interest 
(high velocities)
Damper opening 
above roadway
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Replicate the Problem using CFD

Approach to Solution

High velocities

Damper opening 
above roadway
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Propose a solution using CFD

Approach to Solution
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Model the Solution to Verify

Approach to Solution
Area of interest

Damper opening 
above roadway



Physical Installation
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Replicate the Problem using CFD

Approach to Solution

High velocities

Damper opening 
above roadway
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Propose a solution using CFD

Approach to Solution
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Model the Solution to Verify

Approach to Solution

Area of interest

Damper opening 
above roadway
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Physical Installation
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Field Verification
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Field Verification



• CFD was able to replicate Saccardo Nozzle effect

• CFD was able to accurately predict the solutions

• Solutions were inexpensive

• Solutions avoided roadway closures on the 
Northbound roadway

• Solutions did not add to maintenance overhead

• Solutions remained within existing geometries

Conclusions





Thank you
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