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ABSTRACT
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Improving energy efficiency in residential buildings is one of the main challenges in
sustainable architectural design, particularly in hot and arid climates. In this context, nano
thermal insulation materials have emerged as advanced technological solutions for enhancing
thermal performance and minimizing energy loss. This study presents a practical application
of Vacuum Insulation Panels (VIPs) as one of the most effective nano-insulating materials,
applied to a residential building model located in a hot climate region. Thermal simulation tools
were used to analyze the building’s performance before and after implementing VIPs, based
on realistic input parameters including construction materials and local climatic conditions.
The results revealed a significant improvement in energy efficiency and a noticeable reduction
in cooling loads, demonstrating the effectiveness of VIPs in enhancing the environmental
performance of buildings. The study concludes by emphasizing the importance of integrating
nano-insulation technologies into sustainable design strategies and recommends further applied
research to evaluate the performance of nanomaterials under diverse climatic conditions
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#; Template Iraq

Latitude () 33.27

Longitude () 44.35

ASHRAE climate zone 1B .
Elevation ahove sealevel (m) 340

Exposure to wind 2-Nomal

Site orientation (7 0.0
Site Height Variation

Ground

Sky

Horizon

\Water Mains Temperature

Precipitation

Site Green Roof Inigation

Outdoor Air CO2 and Contaminants

% Time and Daylight Saving
@5 Time zane
[A Use daylight saving
S Vinte!

(GMT+03.00) Baghdad

fart

End of Winter Mer -
#4Hourly weather data
Day of week for start day
[# Use weather file snow and rain indicators
4 \\inter Design \Weather Data
* Summer Design Weather Data

irag
8-Use weather file

Design Temperature Period
Monthly Design Temperatures
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Physical parameter Symbol Dimension Value
Density p kg/m® 150-300
Compressive strength Cc kPa 140-250
Tensile strength ot kPa 60
Specific heat c kJ/kgK 800
Water absorption W VIV % 0
‘Water vapour resistance n - oo
Liquid water permeability W kg/m>h®* 0
Thermal conductivity A W/mK 0.005-0.010
Thermal tolerance T °C 80

3 50 o A A ) sand) g 3 55 o JA) (16) JS Siads
(Design Builder). el Jals 48 jial)

iuv- Sutace propenes | inage | Cacuined | Con | Conserasman s
Cross Saction
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4 Ean construction - Extemal walls ammar

[External walls ammar

mings
Number of ;E.s 4 -
Cament/plaster/monar - Coment plastar
s (m) 00200

o Motarisl P
0.0200

Brck
02400

Gypsum Flastering
00200

Inset layer Debotn layer Help
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Extornal walls ammar T o e

Source DesignBuld:
[ Category Walls
FFegon IRAD
Calour
Diinition method 1-Layers
Number of layers 3 ¥
&Metanial Cement/plaster/mortar - cament plaster |
Thickness (m) 00200
[ Bridged?
yMetenial Brick
Thickness (m) 02400 |
[ Bridged?
Irnemostiayer o
&yMeterial Gypsum Plastering
Thickness (m) 00200
[ Bridged?
| vodtdan | ot | [ Oalom Heo |

L Al o) clidag 3 ga g ad JAS 1(13) Je&
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4 Edit construction - Concrete siab ammar

o
Name Concrete slab ammar ,

Source DesignBuilder
£ Category Siebs

FRegion 1RAQ

.| Coleur

Definition method =
elculation Sefing

Cast Concrate (Danse)
00700

Thickness (m)
[ Bridged?
Layer2
SMetenial
Thicknass (m)
[ Bridged?
Jrnermost layer
yMeterial

02000

Gypsum Plastering
Thickness (m) 00200

[ Bridged?

Model data

Concrete, cast- dense, reinforced ‘

It aper Delete layer Help
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| Panitions ammer ]

Source
5 Category Fartions
FRegion 1RAD
Colour
Definition method T-Layers
Celculstion Setings =

Number of layers 3
Matanal Gypsurm Plastaring
Thickness () 00200 s
[ Bridged?

lloperz ]
SMatenal Brick
Thickness (rm) 02400
[ Bridged?
o Moteriol Gypsum Plastering
Thickness {m) 00200
[ Bridged?

) e [ [
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Name | Concrete slab ammar . - | I sface
Source DesignBuilder
||| Eocategory Slabs.
||| #region IRAQ
| Calour
| |1
|| eniton methart T-Layers -
MNumber of layers 4 - ||| T ———
[ e T |
SMotenal CastConcrete (Dense)
Thickness () 00700
Dandgeuv Outer salace
Matenal VIP
Thickness () 00200
[ Bridged?
Layer3 =
qMMEﬂﬂ\ Concrete, cast- dense, reinforced
Thickness (m) 02000
[ Bridged?
Inneimostlayer ¥
Meterial Gypsum Plastenng
Thickness (m) 00200
[ Bridged?
‘ | [ ] [
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