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Refrigeratedruck

| N _J * Predict the temperature/air velocity
distributionin the refrigeratedbox

« Whathappenswhenthe reardoorisopen?

Cooledair

=—n(0))

» Desigrefficientinsulatingwalls
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Model: half-box

Numerical modeling

Ventilation/cooling
system

Entiretruck box

2. Model description

 Geometry
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2. Model description

 Refrigeratingcycles tabe simulated

||| Phase 1. Door closed Phase 2. Door open Phase 1. Door closed > =
» Air-coolingsystemon « Air-coolingsystem off * Air-coolingsystemon
« Circulation of air « Fans off « Circulation of air
provided by fans provided by fans

V Data to be reproducedair temperature inside the box as a function of time

V Flow rate of the fans, air inlet temperature, external temperature: set to experimental data
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2. Model description

* Physics / resolution scheme

Time

Door closeddecoupledscheme Door open:coupledscheme

Velocityfield Ugceq Temperature l Velocityfield u, e,

Heattransfert Heattransfert

» Airinlet temperatureprescribed
from experimental values

» Air inletboundary insulation(refrigerationoff)
» Convective exchange axternalwalls

« Convective exchange @xternalwall * Openboundaryat therear
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3. Results
* Phase 1. Door closed Velocity (m.s-)
A278
0.6
Left side view Right side view
0.5
Steamlines
representationof the o
air flow velocity
simulatedunderquast 03
steadystate conditions .
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3. Results

 Phase 1. Door closed

Steamlines
representationof the
air temperature
simulatedunderquast
steadystate conditions

Left side view

cal modeling

Right side view

A

Temperature (°C)

A 16.7




3. Results

* Phase 2. Door open

Temperatureevolution
insidethe truck boxafter
openingof the reardoor

(ventilation andcooling

systemswitchedoff)

Numerical modeling
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3. Results

 Thermal losses of the truck box

Thermal flutowardsthe outside (\W/m2)
duringphase 1 (closedoor)

A Optimisation of the boxvall design and
chose ofappropriateinsulationmaterials
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3. Results

« Comparison with experimental temperatures

Position of thesensor

— Simulation
— Experimental | |

Temperature (°C)

5000 10000 1500
Time (s)
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4. Conclusions

« Aerothermal simulation of theéruck box: 2 different modelling approaches

- Door closed/ventilation on : turbulent CFD model decoupled to heat transfer
- Door open/ventilation off: laminar CFD coupled to heat transfer (natural convection model).

« Goodagreementbetween simulated temperature and experimental measures:
A Coupling problems involvirgrbulent CFDandthermal transfereasy to solve witiComsol

« Assessment of the heat losses through the box wall: possibility to optimize the
wall materials and design.
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