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IES <Virtual Environment>
for Hospital Modelling



Key Sustainable Design & Performance Issues

Solar ShadingDaylight Analysis

Energy Modelling

Location / ClimateHVAC Systems
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Occupant Comfort

Compliance
(UK Part L / ASHRAE 90.1 / LEED)

Alternative Energy Systems

External Airflow

Internal Airflow

Electric Lighting Design



Integrated Environmental Solutions Ltd.

‘Sketch’ views of internal ward layout
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Radiance daylighting animation of a typical ward

‘Sketch’ views of internal ward layout



Location & Climate
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Date: Sun 01/Jan to Sun 31/Dec

Dry-bulb temperature: (DubaiMTN.fwt)
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Building Location Details

Location: Chicago
Latitude: 42.00� N
Longitude: 87.88� W
Altitude.: 190m

N
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Summary:
• Hourly annual dataset of real 

climate data (not summary 
statistics)

• Key variables; air temperature, 
RH, direct/diffuse solar 
radiation, wind speed/direction

• Leads to more climate specific 
and efficient designs
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Date: Tue 01/Jan to Tue 31/Dec

Sunrise time Sunset time Sunrise azimuth Sunset azimuth

Annual Hourly Air Temperature
& Relative Humidity

Sun Path and Sunset/Sunrise Diagrams

Wind Rose Diagram

Building location details
& orientation key plan



• External CFD modelling:

External Airflow (Micro-Climate)

Wind velocity Contours
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Regions of low wind – ‘velocity net’

Monthly wind speed frequency

Summary:
• Detailed CFD simulation determines buildings 
pressure envelope & micro-climatic effects
• Used for pedestrian comfort assessment, façade 
design, location of air intakes/exhausts & improves 
dynamic thermal model (pressure coefficients)
• Accurately captures the external influences on stack 
driven airflow and infiltration



Solar Shading (External / Internal)

Summary:
• Graphical & numerical simulation of 

internal & external solar shading
• Used for assessing site micro-climate 

effects (shadowing) and sunlight 
penetration

• Greatly increases the accuracy of 
solar heat gains in dynamic thermal 
model
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Table of % Floor Area in Direct Sunlight for Select ed Zone

Animations of Solar Penetration at Main Entrance

Example of an internal 
view of solar mapping



Lighting (Daylight/Electric)
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Summary:
• Advanced ray-tracing techniques accurately 

captures daylight and electric lighting performance
• Daylight simulation used for façade design, glazing 

selection, shading, light shelves, LEED points etc.
• Informs dynamic thermal model of available 

daylight for use in dimming controls

Filled contour displays of 
daylight and electric lighting



Visualization
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Example Lighting Simulation with False Colour Disla y in Central Atrium

Component View of Typical Ward Area

Glare Analysis of Typical Ward Are

Summary:
• Photorealistic imagery coupled with “real” lighting 

results for luminance and illuminance studies, e.g. 
glare effects.

• Advanced ray-tracing techniques accurately 
captures daylight and electric lighting performance

• Daylight simulation used for façade design, glazing 
selection, shading, light shelves, LEED points etc.



HVAC System Modelling

Summary:
• Dynamic thermal simulation of 

climate/building/process energy 
balance and HVAC system 
performance

• Used for assessing 
heating/cooling plant selection 
and sizing, design/performance 
of innovative systems and 
thermal comfort

• Significant improvement in 
accuracy and insight over 
traditional steady state 
(CIBSE/ASHRAE) load 
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MacroFlo ext vent gain: L96: 13 (nakheel tall tower l96.aps) Internal conduction gain: L96: 13 (nakheel tall tower l96.aps) External conduction gain: L96: 13 (nakheel tall tower l96.aps)
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Date: Sat 19/Aug

Equipment gain: L96: 13 (nakheel tall tower l96.aps) Lighting gain: L96: 13 (nakheel tall tower l96.aps) People gain: L96: 13 (nakheel tall tower l96.aps)

Solar gain: L96: 13 (nakheel tall tower l96.aps) External conduction gain: L96: 13 (nakheel tall tower l96.aps) Internal conduction gain: L96: 13 (nakheel tall tower l96.aps)

MacroFlo ext vent gain: L96: 13 (nakheel tall tower l96.aps)

Annual and Peak Day Energy Balance for Doctors Offi ce 
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(CIBSE/ASHRAE) load 
calculations

Peak Cooling Requirements for Typical Ward Area
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Date: Sun 01/Jan to Sat 30/Dec

Cooling plant sensible load: L96: 13 (nakheel tall tower l96.aps)
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Cooling plant sensible load: 16 rooms (nakheel tall tower l96.aps)
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Date: Mon 03/Jul to Sun 09/Jul
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Dynamically Varying Lighting, People
& Equipment Gains (typical week)



Occupancy Thermal Comfort

Typical 6 Bed Ward - Annual Temperature Summary
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No Cooling v Peak Lop Cooling (22nd July)

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

����� ����� ����� ����� ����� ����� ����� �	��� �
��� ����� � ���� ����� ����� ����� ����� ����� ����� �	��� �
��� ����� �� ��� ����� ����� �����

Time of Day

T
em

pe
ra

tu
re

 (
°C

)

No Cooling

Peak Lop Cooling

External Temperature

Summary:
• Thermal comfort assessed using 

dynamic thermal simulation
• Natural ventilation modelled using 

MacroFlo bulk airflow simulation 
tool

• Provides accurate natural 
ventilation rates which result in a 
high degree of accuracy in energy 
modelling and heating/cooling 
loads assessment



Internal Airflow

Summary:
• Microscopic (single zone / single 

time instant) conducted using CFD 
simulation

• Useful for supply/extract locations 
in complex spaces, fine tuning / 
presentation
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Example MicroFlo CFD Simulation Showing 
Progression of Supply/Extract Air in Operating Thea tre



Energy Modelling

Summary:
• Dynamic thermal simulation of 

climate, building, internal 
processes and HVAC systems 
used to establish total annual 
building energy consumption, 
running costs & carbon 
emissions

• Used to make economical and 
environmentally guided 
decisions about any aspect of 
building design & operation

• Integration of all components 
and influencing factors ensures a 

Early Design Stage Annual Energy Breakdown for Whol e Building
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and influencing factors ensures a 
complete/combined reflection of 
performance

• Detail & accuracy develops in 
parallel to the design, production 
& operation of the building

Table of CO 2 Emissions Used
for Various Fuel Types

Detailed HVAC System Modelling
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Alternative Energy Systems

Summary:
• Combined Heat & Power (CHP)
• Wind Energy
• PV Energy
• Solar Hot Water

CHP Data Input 
Dialogue
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Wind Turbines Mounted at Roof Level

Wind turbine 
power curve



Compliance (UK Part L, ASHRAE 90.1, LEED etc)

Notional Vs. Proposed building CO2 emissions
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Summary:
• <VE> Compliance used to 

conduct Part L (UK) or ASHRAE 
90.1 (US)

• Partial BREEAM (UK), LEED 
(US) and Greenstar (Aus.) 
assessments also provided 
(mainly energy and daylight)

• Can provide useful benchmarks 
for performance 

Example energy/environmental
performance ratings

IES <VE> Compliance output Graphical display of output results



Royal London Hospital, Whitechapel

Summary:
• Large hospital in the centre of London
• Part L2A assessment
• Over 7500 zones
• Complex solar shading
• Full simulation of actual & notional building

Architectural impression of development

Building Emission Rates
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Radiance image from atrium<VE> model geometry, North Face

In conjunction with:

For and on behalf of:

<VE> Actual building model <VE> Notional building model
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Initial Criterion 1 study results



Birmingham New Hospitals Project

<VE> solid model of 
South Locality, left, 
with 4240m2 floor 
area and Showell 

Green, below, with 
6940m2 floor area

Summary:
• Complex model geometry – 3 buildings
• Dynamic thermal simulation and bulk airflow
• Natural ventilation assessment
• Solar-control glazing analysis
• Solar shading design
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In conjunction with:

For and on behalf of:

SunCast solar shading indicating 
shading outside and inside

<VE> solid model of Speciality Services, 7630m2 floor area

Architectural CAD data used to 
create <VE> model



Peterborough AGH

Summary:
• Complex model geometry 
• Dynamic thermal, solar shading and bulk airflow 

simulation
• Natural ventilation assessment
• Occupant comfort
• Compliance check with Building Regulations Part L 

SunCast solar shading 
visualisation
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In conjunction with:

For and on behalf of:

<VE> solid model of 92000m2 
hospital model. Rendered image 
indicating floor zoning throughout 

via colour coding

Architectural CAD data used to 
create <VE> model

Sold model eye view 
within connection bridge



St Andrews Community Hospital

Summary:
• Community Hospital & nursing Home
• Extensive glazing and skylights
• Natural ventilation
• Dynamic thermal, solar shading & bulk airflow simulation
• Annual energy consumption & breakdown
• Overheating analysis

Building Monthly Energy Loads

0

20

40

60

80

100

120

Jan 01-
31 

Feb 01-
28 

Mar 01-
31 

Apr 01-
30 

May 01-
31 

Jun 01-
30 

Jul 01-
31 

Aug 01-
31 

Sep 01-
30 

Oct 01-
31 

Nov 01-
30 

Dec 01-
31 

E
ne

rg
y 

(M
W

h) Heating Load (MWh)

Cooling Load (MWh)

DHW Heating Load (MWh)

Lighting Energy Load (MWh)

Equiptment Energy Load (MWh)

Annual energy analysis & breakdown
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In conjunction with:

For and on behalf of:

Solar shading simulation

<VE> Building model for simulation

bhe�
��������Radiance view of Atrium Waiting area <VE> model built and zoned from 
architects CAD drawings


