ApacheSim dynamic thermal simulation

Fast, accurate thermal simulation is becoming an essential part of successful building design. ApacheSim from
the IES <Virtual Environment> puts at your fingertips the most advanced and comprehensive thermal simulation
software on the market. It shows you how your building is performing, helps you identify and solve problems as
they arise, and enables you to optimise your design. Quick and easy to use, ApacheSim draws on the data you
already have, and produces the results you need at the touch of a button. You can compare different
approaches and test out new ideas, so it's safe to innovate. Access the power and value of thermal simulation

with ApacheSim.

What ApacheSim does

ApacheSim enables you to assess every
aspect of thermal performance, from
annual energy consumption and carbon
emissions down to individual surface
temperatures.

ApacheSim is at the core of the IES
<Virtual Environment> suite of thermal

analysis products, each of which
simulates an aspect of thermal
performance
solar shading and penetration
(SunCast)
HVAC systems and control
(ApacheHvac)

natural ventilation and mixed mode
systems (MacroFlo).

ApacheSim also enables you to perform
carbon  emissions  calculations  for
compliance with Building Regulations Part
L and Part J.

How ApacheSim works
Thermal Simulation

ApacheSim is easy and quick to use,
employing intuitive interface techniques
and using data in common with other
thermal applications. The geometry is
provided by the IES <Virtual Environment>
Integrated Data Model (IDM). ApacheSim
is based on first-principles models of heat
transfer processes and is driven by real
weather data.

Application Areas

Thermal performance analysis
Building fabric design
Occupant comfort analysis
Natural ventilation studies
Facade analysis

Energy consumption prediction
Plant design and sizing
Mixed-mode design

Carbon emissions

CFD boundary conditions.
Building Regulations
Carbon emissions

CFD boundary conditions.

Com mercial Benefits

ApacheSim has a long and proven track
record. It has been used right across the
construction industry, helped
organisations win projects throughout the
world, and provided the technical
information to improve buildings of all
kinds.

Now ApacheSim can be used in your
organisation to design more energy
efficient buildings, improve the
performance of the building in terms of
occupant comfort and minimise capital
and running costs.

Interoperability

ApacheSim uses the <Virtual
Environment> Integrated Data Model. The
same model can be used for thermal
calculation (ApacheCalc) and for building
regulation compliance: Part L (England
and Wales) and Part J (Scotland).

ApacheSim is the central simulation
processor for the APACHE system.
Analysis results from SunCast, SunCast
Lite,  ApacheHvac, MacroFlo  and
MacroFlo Lite can be imported to enhance
your thermal analysis.

ApacheSim provides a wide range of
tables and graphs for results analysis.
These can be exported to other Windows
applications for reports, presentation and
further analysis. ApacheSim results can

also be wused to provide boundary
conditions for the IES CFD module,
MicroFlo.




ApacheSim Features
Model
Interoperablllty

The results are displayed by the <Virtual Environment>
program Vista, along with the weather data used to drive

Uses the Integrated Data Model from the IES <Virtual
Environment>

Runs within the APACHE view of the Virtual Environment
Integrated Data Model

Shares thermal input data with ApacheCalc (Heat Loss & Heat
Gain)

Links to SunCast to account for external shading and internal
solar tracking

Links to ApacheHvac for fully integrated HVAC simulation
Links to MacroFlo for bulk air flow and natural ventilation
modelling

Links simultaneously to ApacheHvac and MacroFlo to model
interactions between natural and mechanical ventilation air
flows.

Input Data

An extensive database of global weather data

Data detailing the layer-by-layer thermophysical properties of
building elements

Comprehensive data on glazing systems including angle-
dependent transmissivity and absorptivity

Sensible and latent gains from lights, equipment and occupants
Natural ventilation, mechanical ventilation and infiltration

Plant operation profiles

Plant efficiency and fuel characteristics

Data entry is supported by powerful facilities for assigning and
editing time-varying room data such as plant, casual gains and
air exchanges, and databases of constructions and time-series
profiles.

Analysis Options

User controlled time-steps down to 1 minute

SunCast and MacroFlo links

Idealised or detailed HVAC plant modelling

Options on natural and mechanical ventilation: specify flows in

advance or calculate using MacroFlo and ApacheHvac

Choice of models for internal and external convection

Incorporates advanced solar features:

o shading and internal solar tracking using data generated by
SunCast

o direct and diffuse radiation transfer through unlimited
numbers of internal openings

o direct and diffuse external shading

o effects of blinds and curtains

0 angle-dependent glazing transmission analysis based on
Fresnel equations

0 anisotropic sky model

Performs carbon  emissions

Regulations Part L and Part J.

calculations for  Building

Outputs and deliverables

ApacheSim’s output dataset can be browsed to interrogate
every aspect of building thermal performance, from individual
surface temperatures to annual energy consumption

the simulation

Results are accessed via graphical views of the building,

allowing interrogation of data at a hierarchy of levels:

building, room, surface, opening

Vista generates graphs, tables, monthly summaries,

ranges or user-specified synopses which can be copied

and pasted into other Windows applications to assist with

reports, presentation and additional analysis

Room performance indicators include:

0 Room temperatures: air, mean radiant, dry resultant

0 1SO Comfort indices: Predicted Mean Vote (PMV) and
Percentage of People Dissatisfied (PPD).

0 Room loads: heating, cooling, humidification,
dehumidification

0 Load breakdowns: casual and solar gains, conduction
and ventilation losses, plant inputs

0 MacroFlo-generated air flows for rooms or individual
openings

o Surface temperatures

Building and system performance indicators include:

o Totals of room and ventilation loads: heating, cooling,
humidification, dehumidification

0 HVAC loads

0 System energy from ApacheHvac linked simulation or
idealised plant heating and cooling energy

0 Building energy consumption: lights and small power

0 Carbon emissions for system and building, optionally
broken down by fuel

Multiple results can be displayed simultaneously or

aggregated

Simulation results can be displayed in either Metric or US

units

Graphical and numerical data can be exported to Excel,

Word and other applications.

Development & Validation
ApacheSim has been in commercial use for over twenty
years and has undergone continuous development
throughout this period. Development is supported by
current academic research.
Independent testing by other companies and institutions
shows that ApacheSim is a very accurate tool.
ApacheSim is supported by validation studies and full
documentation on methodology.
Contact IES for a copy of the CIBSE Applications Manual
AM11, 1998, Appendix B, Building Energy and
Environmental Modelling for ApacheSim.

Purchase and Learn More

Visit the IES website, www.iesve.com for additional product
information. Alternatively phone IES on +44(0) 141 945 8500.
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