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Building Simulation

Through the progression of technology and 
research, it is now possible to perform extensive 
building analysis through computer simulation 
both quickly and accurately.

Monodraught engineers simulate building 
designs with advanced dynamic modelling and 
look into the most important features of the 
design. Designing, building, testing, redesigning, 
rebuilding and retesting is done until the best and 
most suitable solution is found for the customer.     

What is Building Simulation?

Which Tools Do Monodraught Use?

Daylight Simulation

IES VE-Pro
Flucs DL 
Radiance IES

LUX Plotter

DIA Lux

Thermal Modelling

NAVENSYS

IES VE-Pro

BIM Modules

www.bimobject.com
WINDCATCHER X-AIR
SOLA-BOOST X-AIR
HTM F+
COOL-PHASE

Why Use Building Simulation?

Time & Money

The main advantage of running simulations 
is to save money and time. Simulation testing 
allows for theoretical ideas to be tested 
accurately utilising real life data incorporated 
into software, which is relatively cheap and 
quick to run. It allows for ideas to be quickly 
modified and retested, to ensure designs are 
predicted to meet criteria and specifications. 
The simulations also help to prevent errors 
which may occur from unforeseen problems, 
that would in reality take a lot of time and 
money to correct. 

Greater Detail
A simulation can give you results which are not 
experimentally measurable within short periods 
of time. 

Monodraught engineers require a relatively low 
amount of data to carry out modelling and are 
able to give a whole overview of typical ‘What 
if?’ scenarios. 

As an example, on a low energy cooling system 
installation, a typical question would be

 “Is it going to work on the   
  hotter days?” 

   The answer is 

YES.

The building would be designed and simulated 
until the model complies with thermal comfort 
and indoor air quality guidelines. Preliminary 
results would allow us to forecast any 
uncertainties during this process.

Summary
• Low cost
• Easy to redesign 
• Able to answer many questions
• Low data requirements
• Easy ‘What If?’ scenario analysis
• Huge amount of detail
• Speeds up process

Once the model of the building 
is built, if the original design 
does not work, or it is not 
convenient, it would take 
minutes to move onto the next 
idea.
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Thermal Modelling

Dynamic Thermal Simulation
A dynamic thermal simulation encompasses all 
the design parameters that influence the way 
in which a building responds to the external 
environment. Users can create a model that 
replicates the exact physical form of a building, 
incorporating all aspects of the construction 
specification and the internal heat gains to 
simulate the anticipated internal conditions in 
accordance with industry recognised external 
weather data.

IES VE-Pro

Integrated Environmental Solutions 
(IES) are the global leaders in 
the field of building performance 
simulation and their package, the 
IES <Virtual Environment>, is widely 
recognised within the industry for its 
ability to enhance the sustainable 
building design process.

VE-Pro is the most powerful suite of building 
performance analysis tools available, and it 
is therefore the primary design tool used by 
Monodraught’s Design Engineers. The ApacheSim 
thermal simulation engine, supported by the 
SunCast and MacroFlo modules, complies with the 
requirements of CIBSE Application Manual AM11, 
and the software is recognised as one of the most 
accurate means of modelling Natural Ventilation 
strategies using bulk air flow simulation.

Navensys

The NAVENSYS thermal simulation 
software was developed by 
Monodraught to model Natural 
Ventilation strategies within 
buildings. The software has been 
built upon Monodraught’s forty years’ 
experience in manufacturing natural 
ventilation systems and 4 years 
of academic research by Brunel 
University.

The NAVENSYS program is a simplified dynamic 
thermal simulation engine, requiring fewer inputs 
than the likes of an IES or a Tas model. This means 
it is a useful tool for sizing Monodraught Natural 
Ventilation and low energy cooling and ventilation 
systems during the early stages of a project, when 
full details of a building are not always readily 
available. The NAVENSYS simulation software has 
been collaborated against performance data from 
the Tas thermal modelling software.

Natural Ventilation Design 
Consultancy

IES Performance Components
To help architects and consultants deliver low 
maintenance, energy efficient designs within the built 
environment, Monodraught have collaborated with IES 
to develop Performance Components – a revolutionary 
way of modelling Natural Ventilation and Natural 
Cooling systems using the Virtual Environment Suite. 

The VE-Pro suite now features a library of predefined 
3D component representations of our systems that 
can be dragged easily from a catalogue of products 
onto a building model constructed within the virtual 
environment. The performance and energy savings can 
then be assessed in an open and transparent process 
by the client alone, thus building confidence in the 
application of Natural Ventilation and Cooling systems 
and demonstrating the true capabilities and potential 
for this type of schemes.

The analysis tools that are available in the VE-Pro 
suite provide the user with a visual insight into the 
performance of WINDCATCHER and COOL-PHASE 
systems year round, and the authentic textures offer 
architects and designers a means of understanding 
the aesthetics of Monodraught systems and how best 
to integrate them into a building.Monodraught offer a complete design service 

for our Natural Ventilation and Cooling 
systems. If the necessary information to 
compile a thermal model is made available, 
our Design Engineers will construct a 
complete dynamic thermal model of a 
building for a specific project in order to 
ascertain the size and number of systems 
required for a particular Natural Ventilation 
or Cooling strategy. 

This service is provided FREE OF CHARGE, 
and we issue detailed proposal documents 
that outline the input design parameters 
used for the model and the resultant 
compliance with the associated thermal 
comfort criterion for our proposed strategy.

Alternatively, our design engineers also 
have the ability to simulate our systems 
using IES models that have been provided 
by an external party. The advantage of this 
approach is that the client can pre-define 
the input parameters in their model, thus 
ensuring that our Design Engineers are 
using thermal and construction templates 
that accurately reflect the building fabric and 
its internal environment.

A Monodraught WINDCATCHER component designed to help 
architects and consultants deliver low maintenance, energy 

efficient designs within the built environment.

COOL-PHASE is a low energy cooling and ventilation system 
that creates a thermally comfortable, fresh and healthy 

indoor environment whilst reducing the energy consumption 
and running costs of buildings.

For more information about IES & Monodraught 
please visit: www.iesve.com/software/ 
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Daylight Simulation
IES VE-Pro
FlucsDL
The FlucsDL module enables the designer 
to determine the indoor daylight conditions 
in different rooms within a building model to 
ascertain the daylight factors and light levels 
experienced within a space. 

Monodraught have experimentally determined the 
design parameters associated with our Natural 
Lighting systems. Therefore, our Design Engineers 
have the ability to model physical representations 
of our systems and the subsequent daylight 
conditions achieved in the areas that they are 
intended to be installed within. 

Radiance IES
The Radiance IES module enables our 
Design Engineers to analyse the daylight 
levels in a room that has Monodraught 
Natural Lighting systems installed within it. 

The programme provides the user with 
the capability to produce photo-realistic 
renders of the internal spaces, which can 
also be used to ascertain the exact light 
levels within a room. The module can also 
link with the thermal simulation modules 
of the VE-Pro suite, using daylight dimming 
profiles for lighting gains to enhance the 
thermal comfort for occupants. 

BIM Modules
BIMObject.com
BIMObject.com is a cloud based catalogue that holds  a number of BIM Modules, all available 
to easily download, for use in your 3D models.

Monodraught has a number of products available at BIM Object, allowing you to see how our 
products would integrate with your building, how they would look aesthetically, and how they 
would perform in their environment.
The Monodraught products available include;

• HTM F+ (900, 1000, & 1500)
• WINDCATCHER X-AIR (110, 140, 170, & 200)
• SOLA-BOOST X-AIR (140, 170, & 200)
• COOL-PHASE (Fascia, Exposed Void & Suspended Ceiling)

LUX Plotter
The LUX plotter is a mathematical model developed 
for Monodraught by the University of Liverpool for 
determining the size and number of Monodraught 
SUNPIPE® Natural Lighting systems required to 
achieve a desired lux level in a given space.

DIALux 
The package is renowned for its accuracy in 
modelling daylight and the visualizations that can 
be produced give the client an insight into the 
quality of light that can be achieved within a space 
by Monodraught Natural Lighting systems.
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