
First, the study focuses on the infl uence of the CFD simulation approach on the 
predicted convective heat transfer: grid, turbulence modelling, boundary conditions and 
numerical procedure.

Once having gained confi dence in the 
CFD modelling, the study investigates 
the impact of diffuser type, inlet/
outlet location, position of thermal 
mass and obstacles on the predicted 
convective heat transfer, starting from 
the experimtental data obtained in the 
PASLINK test cell.

Night ventilation reduces the indoor temperature and creates a 
time lag between the occurence of external and internal maximum 
temperatures. 
As a result, building users enjoy an improved thermal comfort, 
building clients can possibly build smaller cooling plants - or 
even leave out - and power generating industries can foresee 
smaller power plants.

At night, ventilation with outside air 
cools down the building fabric by 
convection
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SENSITIVITY ANALYSIS OF CONVECTIVE HEAT 
TRANSFER TO INTERIOR AND SYSTEM DESIGN

Experiment in PASLINK test cell and numerical simulations 
with computational fl uid dynamics (CFD) provide insight at 
room level

BUILDING ENERGY SIMULATION AS

BASIC ENGINEERING TOOL
Though, external data modelling the 
convective heat transfer limits its 
applicability to study night ventilation

The so-called monthly 
quasi-steady-state method 
considers the heat balance 
over a month. To assess 
dynamic effects, the method 
introduces a utilization 
factor.

To include ventilation, a ventilation heat transfer coeffi cient Hve 
takes into account the operation time fve,t,k, supply temperature 
bve,k, thermal inertia cve,k and fl ow rate qve,k. Unfortunately, factors 
for night ventilation are still to be defi ned.

Especially for night 
ventilation performance 
evaluation, the prediction of 
the convective heat transfer 
is crucial. Convection is a 
term used to characterize heat 
transfer due to the combined 
effects of conduction and fl uid 
fl ow.

Even though, this convective heat transfer depends on the interior 
and system design, unfortunately, current external data does not 
consider night ventilation regimes.

The following day, the thermal mass 
absorbs the heat by both convection and 
radiation

CORRELATION METHOD AT 
BELGIAN CONSTITUTIVE LEVEL

Though, performance assessment of night 
ventilation is unavailable, prohibiting 
promotion of this cooling technique
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UPGRADE CURRENT METHOD WITH THE ABILITY 
TO MODEL NIGHT VENTILATION

 - utilized (η) 
   losses Qht

gains Qgn

cooling demand Qc=

NIGHT  VENTILATION
A valuable alternative to airco

Building energy simulations of two offi ces and one school help 
to relate the saved cooling demand and improved comfort by 
night ventilation to calculation parameters part of the method
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The study considers two approaches: implementing an additional ventilation heat 
transfer coeffi cient Hve,night or adding a term which represents the saved cooling demand 
or the improved comfort by night ventilation.

In both cases, the key is to relate the 
impact of night ventilation to the 
overheating risk. In fact, regardless of 
the temperature history of the previous 
day, night ventilation succeeds in cooling 
down the thermal mass to the set point. 
As a consequence, a lower heating risk 
results in a higher effectiveness of night 
ventilation. 21
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