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ADVANCED MODELING TEAM 

 
Design Confidence is a specialist 
services consulting company that 
specializes in Fire and Life Safety, 
Computational Analysis, and Acoustics. 
Our goal is to improve the built 
environment using innovative and novel 
methods to achieve the best outcome for 
our clients, the building occupant, and 
the environment. 

The Advanced Modelling Team is a 
group of experts within Design 
Confidence who work on developing 
solutions to complex problems with the 
use of advanced computational 
techniques. 

CONTACT US: 

Lead Simulation Engineer 
 
Kumar Bhushan 
Email ID: kumar@designconfidence.me 

Tel: +971 4332 9277 / +971 54462 

1540.  

 

Kumar is a Post Graduate Engineer from 
IIT Bombay, Mumbai, India. He gained 
his degree in Mechanical Engineering 
with a specialization in Thermal & Fluid 
Engineering in the year 2015. He 
graduated with a Mechanical 
Engineering degree from AVIT, Chennai, 
India in the year 2012.  
 

Kumar has previously worked with Dar 
Al Handasah, Shair & Partners, Pune, 
and has been involved in a number of 
different projects in Computation Fluid 
Dynamics Analysis. 
 
He has experience in CFD Analysis of 
Fire & Smoke Behaviour, Outdoor and 
Indoor Thermal Comfort, Tunnel 
Ventilation, Pollutant Dispersion 
Modelling, Staircase Pressurization, 
Cooling analysis of Data Centers, 
Cooling Towers, Chillers, and Generator 
Rooms for a range of Commercial, 
Retail, Residential, Industrial, 
Warehouses, Airports, Islands, and Mall 
buildings. 
 
Kumar has vast experience in the field of 
CFD Analysis in Building and Design 
Services. Further, he has in-depth 
knowledge and understanding of Fire 
and Life Safety Design for buildings. 

INNOVATION AND DESIGN 

With new innovations related to building 
design, Urban Planning, and Public 
Realm at an all-time high, Design 
Confidence is at the forefront of 
advanced computer modeling 
techniques both within the Middle East 
Region and throughout the world.  

Design Confidence will be well placed to 
deliver both large and small-scale 
projects within the middle east region.  

With a proven track record, and 
numerous signature projects completed 
and approved by Civil Defence we have 
a clear understanding of the regulatory 
requirements and where performance-
based approaches can be used to 
overcome key design constraints and 
infrastructure limitations while still 
maintaining the objectives of the design 

OUR PEOPLE 

Design Confidence is a consultancy-
based business, we provide our service, 
not a product, and the quality of that 



 

service hinges on the people who deliver 
it. 

Design Confidence Leadership has 
hand-picked, passionate, driven team 
members with initiative and hands-on 
experience in both prescriptive and 
performance-based fire safety 
engineering. This is key to delivering our 
focused fire safety consultancy services. 

 

OUR SERVICE PHILOSOPHY 

Design Confidence’s core business is 
providing Fire and Life Safety 
Engineering Design Services. 
Understanding our client’s needs, 
capturing fire safety requirements of the 
Code, functional requirements of the 
design and translating that into a 
practical easy to follow fire safety design 
strategy is the key metric for every 
project. 

ADVANCED MODELING SERVICE 

Design Confidence’s detailed quality 
assured project management ensures 
robust modelling service with 
consideration of key project constraints. 

Efficient planning and Civil Defence 
liason coupled with direct involvement of 
project engineers and senior leadership 
on all projects ensures a coordinated 
design from start to finish of all projects. 

Our goal for advanced modeling 
services are to provide clear guidance 
on the applicable design requirements 
based on real-time computer modeling 
both on-site and within the cloud. 

CFD ANALYSIS OF FIRE AND SMOKE 

BEHAVIOUR 

In the event of a fire within a building or 
any underground space such as a car 
park or tunnel etc; smoke will most 
certainly rise and spread. This causes 
escape routes to be blocked off due to 
the heat, fumes, and poor visibility. The 
incorporation of Computational Fluid 
Dynamics (CFD) can ensure escape 
routes are kept clear and smoke 
extraction systems are designed 
efficiently to help save lives. 

Computational Fluid Dynamics (CFD) 
modeling is a tool that is used 
extensively by fire safety engineers. It 
gives them a detailed analysis of 
buildings, smoke extraction systems, 
and the behavior of smoke and fire. Fire 
safety engineers work closely with 
building designers and architects to 
establish a detailed design of smoke 
vents and extraction systems to predict 
the movement of smoke. CFD modeling 
also analyses the building design and 
layout, to ensure it achieves sufficient 
safety measures and clear evacuation 
routes in the event of a fire. They work 
together to make sure every area of the 
building is evaluated and is in 
accordance with the building regulations. 

By using advanced computer modelling 
techniques, the use of Computational 
Fluid Dynamic modelling will enable fire 
engineers to simulate the building with 
detailed layouts of smoke extraction 
systems. The virtual layout of the 
building will demonstrate the behaviour 
of smoke and fire, enabling you to 
examine the airflow patterns with a with 
a detailed map; showing how it where it 
is likely to spread. This establishes the 
best smoke ventilation design system for 
your building. CFD simulation will also 
help you to determine thermal response 



 

throughout the building and gives you a 
detailed analysis of systems involving 
fluid flow. This includes the movement of 
gases, heat transfer, chemical reactions 
and combustion. It can also give you a 
detailed simulation of how the building 
structure will behave in the event of a 
fire. 

The main purpose of the CFD simulation 
is to analyse and determine the time 
between when a fire was started until 
the conditions of any escape route 
become inaccessible by fire or smoke. 
CFD modelling is paramount to saving 
lives, the simulations are important for 
developing new ideas, better smoke 
extraction systems, building designs and 
improving fire safety techniques. 

 
Figure 1 - Visibility Contours at 2m Above finished 
floor level of Car Park in case of a non-decaying fire 

in a Car  

Here, we use Computational Fluid 
Dynamics (CFD) modelling on a regular 
basis. We can provide you with a 
solution to designing your smoke 
ventilation system and ensure you have 
the best ventilation system for your 
building; whilst meeting building 
regulations and maintaining the highest 
levels of safety. We provide CFD 
simulations for natural and mechanical 
smoke ventilation systems, car parks, 

corridors, stairways, emergency exits 
and offices etc. 

BENEFITS OF COMPUTATIONAL 

FLUID DYNAMICS (CFD) : 

SAVES LIVES 

The used of CFD enables smoke 
extraction systems to be designed a way 
that will keep emergency exits clear of 
smoke, gases and heat. This will allow 
occupants of the building to escape 
safely with minimal injury or inhalation of 
toxic fumes. 

 
Figure 2: Visibility Contours at 2m Above finished 
floor level of Car Park in case of a decaying fire in a 

Car 

COST EFFECTIVE   

Incorporating CFD simulation before any 
design or construction process, allows 
you to test and analyse the design to 
make sure that all possible fire scenarios 
are covered. Designing smoke 
extraction systems or modifying a 
building without CFD could incur errors. 



 

This not only compromises safety, but it 
could also mean that you need to 
redesign and reconstruct your smoke 
extraction system and building. This will 
be very costly and time-consuming. 

FREEDOM OF DESIGN 

Computational Fluid Dynamics 
modelling gives you freedom of design 
when it comes to designing your 
building. The desire for a new room or 
compartment can be planned in more 
detail when using CFD. Extensions can 
be assessed according to fire safety and 
behaviour which will allow you to 
construct and design any extra space 
efficiently. This gives more freedom of 
design for architects and property 
designers, whilst providing more 
saleable space and increasing the value 
of your property 

Here, much of our fire engineering 
analysis is supported using CFD 
modelling programmes. We source the 
latest modelling programmes to 
determine your safest options. Whatever 
the size of your building, we offer a 
solution that fits your needs and 
requirements. Our aim is to give you a 
system that is cost-effective, maximises 
space and meets the highest standards 
of fire safety, which satisfies the 
legislation and requirements. 

WHAT WE DO  

• CFD Analysis of the effects of 
smoke and fire on interior 
spaces. 

• Assessment of smoke 
management system to achieve 
tenability conditions. 

• Calculate the safe egress time in 
case a Fire scenario. 

• Code compliance. 

• Optimization of smoke 
management system. 

• Optimization of number of Jet 
fans based on CFD analysis. 

• Assessment of CO Ventilation in 
a normal mode in a car park. 

SPACES MODELLED: 

• Car Parks 

• Malls 

• Airports 

• Stadiums 

• Auditoriums 

• Large Gathering facilities 

• Office spaces 

• Hanger Rooms 

• Tunnels 

 
Figure 3 - Visibility Contours along Vertical sections 
in case of an axi-symmetric fire in an indoor stadium 



 

 

Figure 4: CO Contours at 1.8m above finished floor level of a multi storey car park 

 

Figure 5: Average CO Concentration at 1.5m above finished floor levels of multistorey car park 



 

THERMAL COMFORT ANALYSIS 

From Malls to data centres, tall and 
complex buildings, stadium, Airports and 
offshore structures to entire 
masterplans, we are using CFD to 
inform design that is sustainable and 
resilient in our warming world. 

Climate change has created new 
imperatives for designers. The 
structures they create need to play their 
part in building a net zero future but 
must also be resilient to increasingly 
extreme conditions. We model that 
interplay between design and the 
environment to improve thermal comfort, 
air quality and the energy-efficiency of 
building systems, as well as reducing 
the effects of humidity, solar radiation 
and wind. 

Powerful and highly accurate as the 
CFD tools we work with are, they remain 
just tools. Our fluid dynamists are all 
trained  

engineers and bring that engineering 
insight and experience to our modelling. 
We share a common language with the 
architects, hydraulics experts and 
façade designers we work alongside. 
Our understanding of complex-built 
environments is matched by our ability 
to mine, analyse and predict climate 
data. It is that combination that allows us 
to identify and model the many variables 
that govern the performance and 
experience of new structures. 

How we heat, cool and ventilate our 
spaces, places and structures has a 
huge impact on the environment. Air 
conditioning alone is predicted to 
account for 2bn tonnes of CO2 by 
2050*. Our fluid dynamists are helping 
shape cool, liveable spaces that rely 
instead on passive ventilation. 
Accurately modelling and harnessing 
wind flows not only helps eliminate 
carbon-costly air conditioning. It also 
creates a healthier environment. 

Figure 6: Temperature distribution contours at seating area of a multi-Purpose Hall 

 



 

The longer dry seasons, warmer 
temperatures, rising sea levels and more 
frequent extreme rainfall events driven 
by climatic change are creating stresses 
for our hydraulic infrastructure too. Flood 
storage and water supply reservoirs, 
coastal defence structures, river 
pumping stations and sewer tunnels are 
all subject to their impact. We are using 
CFD modelling to evaluate the safety 
and resilience of existing water and 
wastewater infrastructure and to inform 
the design of new infrastructure capable 
of withstanding these new threats. 

 

WHAT WE DO  

• CFD modelling analysis of 
effectiveness of HVAC Design 
and their optimization. 

• Flow and Thermal Uniformity 
study. 

• Human Comfort study and 
calculation 

• Heat Transfer studies on wall 

• Calculation of Predicted Mean 
Vote (PMV) and Percentage of 
people dissatisfied (PPD) 

 

• Relative Humidity study. 

• Effective of Natural ventilation 
Study  

 

SPACES MODELLED: 

• Outdoor/Indoor Stadiums 

• Malls 

• Airports 

• Auditoriums 

• Office spaces 

• Hospitals 

• Laboratories 

Figure 7: Temperature Contours along vertical section in an auditorium exposed to solar radiation at high level 

 



 

 
Figure 8: Air speed Contours along Section for a multi-purpose hall 

 

 
Figure 9 : Temperature Contours along Section through Supply Jet Nozzles in an Indoor stadium 



 

  

Figure 10: Temperature Contours at 1.5m above bleachers in an Indoor stadium 

 

Figure 11 : Air Speed Contours and vectors along Section through Supply Jet Nozzles in an Indoor stadium 

 



 

OUTDOOR CLIMATE CONTROL 

ANALYSIS 

Beyond individual buildings and 
structures, we interrogate and advise on 
the experience of entire cityscapes. For 
example, we translated our 
understanding of climate and the built 
environment into an engineered 
microclimate for a new Island, a 
residential and commercial developed 
Island city in Doha, Qatar. 

Using CFD and agent-based modelling, 
we designed cooler, more comfortable 
journeys for residents as they travel to 
and around the new downtown area. 
Running Multiphysics simulations to 
model wind and solar effects - long and 
shortwave radiation – we combined 
massing, Shades, street layout, trees 
and landscape to create a liveable 
microclimate that buffers residents from 
a hot, windy local climate. 

 

WHAT WE DO  

• CFD modelling analysis providing 
a cost-effective, visually intuitive 
alternative to wind tunnels. 

• Determination of the dispersion 
of potentially hazardous chemical 
discharged from stacks on 
rooftops to sensitive zones as 
fresh air intake or pedestrian 
areas 

• Flow and Thermal Uniformity 
study. 

• Human Comfort study and 
calculation 

• Heat Transfer studies on wall 

• Calculation of Standard Effective 
Temperature (SET) based on 
Temperature, Velocity, Pressure, 
Radiation Temperature 

• Calculation of Beaufort Number 
for Pedestrian Comfort 

 

SPACES MODELLED: 

• Outdoor Stadiums 

• Island Cities 

• Hotel and Residence  

• Laboratories 

• Airport 

 

Figure 12: Air Speed Contours at 1.5m above finished floor level inside a wind tunnel 

https://www.arup.com/services/digital/city-modelling-lab


 

 

Figure 13: Temperature Contours at 1.5m above finished floor level for an Island 

 

 
Figure 14: Temperature contours (Left) and Relative Humidity contours (right) at 1.5m above seating area of an 
outdoor stadium 



 

 
Figure 15: Perspective View of Velocity Streamline for an outdoor stadium  

 



 

WIND DISPERSION MODELLING  

Wind has an important impact on 
pedestrian comfort around buildings. 
Wind around tall buildings may cause 
significant problems at the pedestrian 
level and requires analysis. Wind 
comfort analyses are conducted via 
computational fluid dynamics (CFD) 
simulations and wind-tunnel studies. 
Engineering solutions are crucial in 
addressing wind discomfort issues. 
However, such solutions should not be 
applied independently of the 
architectural context. A multidisciplinary 
approach can bridge the gap between 
architectural design and engineering 
wind-comfort solutions. In addition, using 
CFD simulations in combination with the 
standard is demonstrated to be an 
efficient method for improving pedestrian 
wind comfort.  

 
Figure 16: Velocity Streamline at pedestrian level in 
and around vicinity of a Residential and Hotel 
Complex 

 

Figure 17: Air Speed Contours and vectors at 1.5m 
above ground level in and around vicinity of a 
Residential and Hotel Complex 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

POLLUTANT DISPERSION 

MODELLING  

Considering the criticality of the 
laboratory applications, emission of 
hazardous fumes from 
laboratory/Industrial exhaust plume, 
CFD Tools helps to analyse and 
investigate dilution of pollutant airs and 
their movement around and in the 
vicinity of the building for critical wind 
conditions typical for the site and assess 
the level of re-entrainment of the 
building’s exhausts, if any, at the 
building’s fresh air intakes.  
 

 
Figure 18: Streamlines of Hazardous Plume 

extracting out of a Laboratory 

 

Figure 19: Pollutant propagation of Hazardous 
Plume extracting out of a Laboratory 

 
Figure 20: Mass Fraction contours of Pollutant at 
2m above ground floor level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

COOLING TOWER/ CHILLER/ 

GENERATOR ROOMS SIMULATIONS 

Recirculating the cooling tower 
discharge into the tower intakes can 
negatively influence the performance of 
cooling towers, chiller yards, and 
condenser units that are close to other 
cooling equipment. Current design 
approaches frequently take this 
discharge re-ingestion issue into 
account. CFD analysis is used to 
examine the worst-case discharge 
recirculation effects on the operation of 
cooling towers and chillers as well as the 
impact of hot, humid air on the 
surrounding air. The bounding design 
values of the increase in the wet bulb 
temperature at the tower intake due to 
recirculation and interference are 
calculated considering the various 
cooling tower operation conditions, 
ambient temperature, humidity, wind 
conditions, and the impact of nearby 
high-rise buildings. 

 
Figure 21: Streamlines of hot air coming out of 

cooling tower 

 

 
Figure 22: Air Speed Contours along Section of 
Cooling Tower 

 
Figure 23: Air Speed Contours along Section of 
Cooling Tower  

 

 

 

 

 

 

 

 

 
 

 

 



 

HVAC ANALYSIS OF DATA CENTER  

Data center administrators can cut 
downtime, wasted energy, and issues 
with data center design by being able to 
predict the future. With today's 
technology, precise future predictions 
are no longer impossible to make. We 
can simulate airflow and forecast 
temperatures in different data center 
locations using CFD modelling. 

CFD Modelling data centers help you 
examine possibilities, consider the 
causes and effects of hotspots in data 
centers, and make decisions through 
simulations before making physical 
changes in your data center. CFD 
simulations can make running your data 
center safer and more effective. Over 
the years, CFD modelling has been 
applied to several fields, including 
biomedicine, aerospace, construction, 
climate control, Fire and Life safety 
design etc. Data centers can now 
effectively use CFD modelling as a 
design and maintenance tool as a result 
of advancements in the field. Predictive 
modelling, what-if scenarios, and 
capacity planning may all be done using 
detailed 3D CFD study. 

 
Figure 24: Temperature Contours at 2m AFFL at 
Data Center (Bottom) 

 

 

STAIRCASE PRESSURIZATION  

In the tall buildings, fire exit staircase is 
recommended to be maintained at a 
recommended pressure range. 
Adequate positive pressure should be 
maintained such that smoke should not 
enter the staircase and at the same 
time, pressure should not be large 
enough to prevent the occupant from 
opening the door. CFD tools helps to 
accurately predict the pressure variation 
in the staircase, and it helps to optimize 
the Staircase design for the location of 
pressure sensor, pressurization grill, 
pressure relief damper size. 

 
Figure 25: Pressure Contours along Vertical Section in a 
Stairwell in case of a fire at 6th floor near the exit door 

 


