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Kuwait at Night 

More than 40% of all of the worlds 
Carbon emissions come for the 
construction and use of buildings.



Kuwait's Main Problem

This is the hottest place on earth 
during the summer months, we 
have no choice but to blast the AC 
on high!
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NET ZERO CARBON

NET ZERO CARBON BUILDINGS 

are buildings with zero net energy 

consumption, meaning the generate 

all of their energy needs onsite via 

solar, wind and geothermal.



ZERO CARBON HOMES
benefits

▰ Fresher Indoor Air

▰ Low Maintenance

▰ Healthier

▰ Running Cost

6



HOW CAN WE ACHIEVE NET 

ZERO?

We must first understand how 

much energy we need to run 

our homes



Modeling
for Zero Carbon 

There are two main methods Architects an designers are 

using to design more sustainable homes globally.

Steady state Dynamic simulation



Steady state
building

Steady state methods are essentially a calculation estimating the energy use in buildings. 

They are normally just an advanced excel spreadsheet.

in the UK is Standard Assessment Procedure better known as SAP.

The SAP assessment is used for many purposes – including compliance with Building 

Regulations, and to produce Energy Performance Certificates in the UK. You may have seen 

some of these Energy Performance Certificate (EPLs). I have mostly seen the in windows of 

new Cars but they were originally developed for assessing dwellings. 



Dynamic
simulation

Sustainable Building Design requires an 

understanding of how a building will perform 

which in turn requires computer-based 

simulation software for building analysis. 



SALWA BLOCK 10

I have applied both steady 

state and dynamic simulation to 

a typical residential building 

here in Kuwait and analyzed 

the results



INTERNAL

The building has 12 1 bedroom 

flats, the interior is filled with 

light and is prone to 

overheating during the summer 

months. 



WINDOWS

The windows are bog standard 

UPVC double glazed untreated 

windows with no solar shading.



HVAC System

This is a pretty standard system 

that you see everywhere in 

Kuwait. It is run from the mains 

electricity, with no renewable 

energy sources on site this is 

responsible for the bulk of the 

buildings carbon emissions. 



BIM model



Steady state model
analysis 

Steady State models work by 

analyzing single dwellings. In this 

case I analyzed flat 1. the very flat I 

used to live in.



How does it work?
Inputs 



How does it work?
Outputs 



SAP analysis
results 

▰ Total C02 = 4950 kg/year

▰ Energy requirements = 15880 kw/h annually 

▰ SAP rating = D 

▰ It would actually cost around 234 kd per year in 
electricity bills.



NOW WE KNOW! WHAT CAN 

WE DO ABOUT IT?

we have this data it now gives 

us an opportunity to make 

changes to the existing design 

and try to make the buildings 

more energy efficient. 



Solar power
inputs? From just two solar panels to 

Carbon emission were reduced 

from 4950kg/year to 

3826kg/year 

Saving of 1124kg/year



You would save more carbon 

than 3 flights between here and 

London.

Kuwait

Londonx3



Dynamic simulation 
software - IES-VE 



IES-VE - Salwa bld 10, 
Kuwait city



IES-VE - Salwa bld 10, 
Apache simulation



IES-VE - Salwa bld 10,
Peak Solar gain



IES-VE - Salwa bld 10,
Energy Required for AC



IES-VE- Castle Groger Estate, 
Edinburgh, UK



IES-VE- LA JOLLA,
SAN DEIGO, CA



IES-VE - CBK,
Kuwait city



WHAT DOES THIS MEAN
FOR KUWAIT?

BUILDING SIMULATION MODELLING IN KUWAITS 
HOUSING SECTOR:
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THANK YOU

Questions-answers


