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Ventilation in underground parking
BS 7346-7:2013 requirements

Underground parkings are generally equipped with
mechanical systems to fulfil the ventilation requirements.

Requirements in normal working conditions:

X 6 alr changes per hour (ACH) in the main parking area

x 10 ACH in the zones where vehicles may stop with
running engines

Requirements in the event of fire:

x Provide 10 ACH

x Maintain velocity lower than 5 m/s in the escape routes to
not impede the occupants escape
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Ventilation in underground parking

Damage to ventilation system

BS 7346-7-2013: Performance recommendations for
equipment:

n8. 2.1 All fans intended to ¢
car park ventilation system should be tested in accordance

with BS EN 12101-3 to verify their suitability for operating at
300 AC for a period not less than 60 minutes ( c | ass F

Harm to people ,
Temperature higher than 70AC according to LaChance
(2011).
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Problem formulation
General scenario

Hydrogen release through the TPRD of a hydrogen-powered
vehicle in an underground parking:

A TPRD diameters: 0.5 mm - 2 mm

A TPRD release angles: 0°, 30°, 45°, 6Q0°

A Ventilation rate: ACH= 0, 10 (for considered car park)

A Ceiling height: 2.1 and 3 m

A Car location: middle vs close to the wall

A Pre-existing knowledge:

A
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AnPerf ect mi xgivas gveragetocdneentration

AHy | ndo or calcutatesineakimum concentration in layered
mixture

CFD model gives realistic distribution of hydrogen in assumption
of good mixing and small enclosures

Simple correlations for large volumes not applicable.

CFD is recommended as a reliable tool!



Problem formulation
Aims of the study

A Perform transient blowdown release with presence of

vehicle in order to give

A true picture of the concentration distribution

A the timing and location of the hazardous concentrations with
distributed ventilation

A Most TPRDs installed on vehicles located in downward
direction under the car and this scenario need to be
simulated to account for the correct direction, angle
and concentration decay of hydrogen before it will start
to form hazardous concentration, layer and thermal
hazards In ignited case

A Define maximum TPRD diameter to satisfy current
ventilation requirements (without their change)
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Case study
Layout of the underground car park

Real underground car park in St. Martnes Latem (Gent,
Belgium)
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CFD model

Detalls
A Numerical details: transient formulation, with volumetric

source (VS) for blowdown, pressure-based implicit solver,
realizable k-e for turbulence, second order upwind scheme
for the momentum, species and energy equations. Mesh:
440,000 poly-hex-core CVs.

A Geometry and ventilation: ventilation 10 ACH, 18 evenly
distributed extraction vents (BS 7346-7:2013)

A Release scenarios: 15 unignited and 19 ignited.

! ; (BS 73467:2013)

18 extract
vents
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Mechanical ventilation
Release scenarios, 62.4L @700Bar
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molef-h2
0.36 0.57

0.47

Release from 0.5 mm @45°
A does not create layer
tu/ f lel A ceiling heigh does not effect the decay
A ventilation reduces the decay by about 20%




molef-h2

Time=0.5s 0.57

0.47

Release from 0.75 mm @45°
A does not create layer
tu el A ceiling heigh does not effect the decay
./ an A ventilation reduces the decay by about 20%



0.7_5 mm, F ml, AC

Release from O /5 mm @45O
A does not create layer
tu/ f lel A ceiling heigh does not effect the decay
A ventilation reduces the decay by about 20%




Results
Effect of release angle Dprp=0.5mm

Tank 70 MPa, V=62.4 L
TPRD=0.5 mm
ACH=10

Release at 0°
A Evacuation problem in case of fire
A Flammable layer formation

Release at 30°
A Shortest decay distance to 4% at
30s




