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The Problem

 
• Two Trigger Stations with 

electronic equipment 
dissipating heat to the 
surroundings;

• As it stands, only natural 
convection removes the 
heat generated in the 
region.

• For operational reasons, 
temperature in the 
stations must be within a 
specified limit.
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Objectives

1. To study the temperature distribution in the 
region surrounding the trigger planes

2.  To investigate the need to install an additional 
ventilation system
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The CFD Model

Geometry 
and Mesh 

detail 

• Steady-state, 2D Model 

• Only MT1 considered

• 3rd column slice

• ~125 kcells, tetrahedral

• Heat dissipation from RPC 

detectors set as constant and 

uniform heat flux

• Muon iron filter wall set as 

adiabatic

• Cable storages modelled as 

void spaces

Inlet

Outlet
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Case studies

Forced Convection

Tinlet = 17°C; Tambient = 20°CCase 6

Only extraction – Tambient = 17°C; Tvent = 17°CCase 5

Only extraction – Tambient = 20°C; Tvent = 17°CCase 4

Only extraction – Tambient = 20°C; Tvent = 20°C

Mixed 
Convection

Case 3

Tambient = 20°CCase 2

Tambient = 17°CNatural 
Convection

Case 1

General descriptionAir Flow 
ConditionsCase Name
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188 + 250

1.5

1.3

1.1

1.37

0.12

22.3

22.5

29.8

20.5

Case 5

265 + 250184 + 250182 + 250344343Flow Rate, m3/h

28.43.23.32.92.9
Heat Transfer 

Coefficient3, 
W/m2K

11.22.93.02.72.8
Heat Transfer 

Coefficient2, W/ 
m2K

5.62.42.52.22.3
Heat Transfer 

Coefficient1, W/ 
m2K

3.071.601.610.440.44Maximum Velocity, m/s

0.1380.120.130.110.10Average Velocity, m/s

20.5021.524.527.024.0Average Temperature 
at Outlet, °C

22.4022.225.2Average Temperature 
at extraction, °C

29.629.833.033.030.0Maximum 
Temperature, °C

20.220.423.624.021.0Average Temperature, 
°C

Case 6Case 4Case 3Case 2Case 1
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Results
Natural Convection: 17 °C vs 20 °C Ambient Temperature

27 24
Average 
Temperature at 
Outlet, °C

344343Flow Rate, m3/h

2.92.9
Heat Transfer 
Coefficient3, 
W/m2K

2.72.8
Heat Transfer 
Coefficient2, 
W/m2K

2.22.3
Heat Transfer 
Coefficient1, 
W/m2K

0.40.4Maximum 
Velocity, m/s

0.10.1Average 
Velocity, m/s

3330Maximum 
Temperature, °C 

2421Average 
Temperature, °C

Case 2Case 1
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Results
Natural Convection: 17 °C vs 20 °C Ambient Temperature
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Results
Natural vs Forced Convection at 17 °C

21Average Temperature at 
Extraction, °C

265 + 250343Flow Rate, m3/h

28.42.9Heat Transfer Coefficient3, 
W/m2K

11.22.8Heat Transfer Coefficient2, 
W/m2K

5.62.3Heat Transfer Coefficient1, 
W/m2K

3.00.4Maximum Velocity, m/s

0.10.1Average Velocity, m/s

22 24Average Temperature at 
Outlet, °C

3030Maximum Temperature, °C 

2021Average Temperature, °C

Case 6Case 1
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Results
Natural vs Forced Convection at 17 °C
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Results
Natural Convection at 17 °C – with or without extraction

21.5Average Temperature at 
extraction, °C

184 + 250343Flow Rate, m3/h

3.22.9Heat Transfer Coefficient3, 
W/m2K

2.92.8Heat Transfer Coefficient2, 
W/m2K

2.42.3Heat Transfer Coefficient1, 
W/m2K

1.600.44Maximum Velocity, m/s

0.120.10Average Velocity, m/s

22.224.0Average Temperature at 
Outlet, °C

29.830.0Maximum Temperature, °C 

20.421.0Average Temperature, °C

Case 4 - 
With 

extraction

Case 1 - 
No 

extraction
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Results
Natural Convection at 17 °C – With or 

without extraction
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Conclusions
In the case of natural convection maximum temperature keeps 
lower then 30 °C and 33 °C (17 °C and 20 °C respectively)

Augmentation of ambient temperature scales the temperature 
field of the same factor without relevant modifications on the 
general behavior 

Forced ventilation produce a decrease of temperature only on the 
lower RPCs

An exhausting system just above trigger planes does not provide 
relevant benefits in terms of temperatures


