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Problem Statement

e Hard summer in Sudan.

* The technical solutions in buildings for protection against
solar radiation and overheating are beyond reach.

* Insufficient information on the characteristics of the
building stock, building physics and energy use of buildings

in Sudan.

Objectives:
» Create a building typology for Sudan.

» Building typology can be used for building stock modelling, §
planning and designing building retrofit.
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Methods

» Collect the data from:
* Population and housing census
* Scientific research paper
* Reports

» Collect the data on:
* Geographical features.
* Climate zones.

* Population.
* Building materials
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Sudan (Geographical Features)
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Sudan map

Source: Food and Agriculture Organization(FAQO)
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Sudan Climate Zones

* Composite climate:
» Hot
» Cool
» Rainy

* Three climate zones:
» Warm desert climate
» Warm semi-arid climate

» Tropical savanna climate

M Warm desert cimate (BWh) - (zone 1)
B Warm semi-and cimate (BSh) - (zone 11)
' Tropical savanna chmate (Aw) - (zone IIl)

Sudan Climate Zones

Based on Koppen, and Sudan Meteorological Authority (SMA)
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Sudan- Weather Data

Source: World Metrological Organization, Sudan Metrological Authority and Central Bureau of Statistics
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Demographic
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Total population 41 511 526 million in 2018

Growing rate 2.8% per annum

Urban population 34.6% (one — third of the §&
total population)

52% lives in warm desert climate zone.
48% 1n the warm- semi arid climate zone.

Only 0.04% live in the tropical savannah

climate zone.
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Source: Annual Health Statistics Report 2017

Population % according to the climate zone
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Tenure status of dwellings

* Housing can be classified into four types AA TN
3.80 0,36 = Owned

according to tenure status: 8.44
[ | OWIlCd, * Rented
Housing Provided as
"r ented, part of work
= Free

= provided as part of work and C—

= free dwelling

Tenure status of dwelling

Source: Central Bureau of Statistics Census 2008
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Building materials in Sudan
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* The building materials in Sudan are classified into
three types:
a) modern materials: concrete, red brick with cement mortar, cement
bricks and corrugated iron sheets;

b) traditional permanent materials: red bricks combined with mud
bricks for wall construction, mud construction for walls and
roofing made from sticks, thatch and mud; and

c) traditional materials: thatch used for roofing and for walls.

B Straw, Branches
m Mud walls

Percentage of household and

a0

B Grishra (abode) Walls 16 population acc.ording to the
ERed Bricks @,’ Lvsﬂs(;onstructlon of the
m Stone, cement blocks

Wood

Source: Household Sample Survey 1968
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m Straw Huts

m Mud and Abode
Constructuin

mRed Brick

m Apartment House

65%

Type of house according to the building

materials

W Straw, palm leaves

m Mud layer

o Concrete

m Asbestos, metal sheets
B Wood

=

B

40%
v

Percentage of household and population
according to roofing material of house
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Household and population by type of dwelling

Not Reported

Multi-storey house

Housze constructed of Wood

House of One Foor, Brick/concrete
House of One Foor, Mud

Flat or Apartment
Tukul /Gottiya of Sticks
Tukul /Gottiya of Mud
Dwelling of Straw Mats
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Heating and cooling devices

Percentage of fans and air coolers of the total population (census 2008)

Item

Households%

Total %

Urban %

Rural %

Fan

18.17

40,22

9.3

Air Cooler

3.94

11,05

0.77

Air Cooler
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* Multi storey house.

* House of one floor- brick concrete

* Villa

Flat or apartment

House of one floor- Mud
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Results — Building typology table

Smgle Family Dwellng Multi-fanly
Constructi Detached Dwelling
- Temporary Climate Zone I | Climate ZoneIl | Climate Zone III
on Time - :
(warm desert | (warm semu - | (tropical savanna
climate) and climate) climate)
Very old i
(1900-
1950)'2
House of One Floor
Mud (Adapted)
Old
(1956-
= ||
: ST Nl St | bl ol
! Tukul’ Gottiya Mud | House of One
Sticks Floor Brick/ | Mats Apartment
Concrete
Modem
(2000- wll
now)*
House of One Floor Mult Storey
Mud House
Tukul /Gottiya
Sticks
' Early Colonial Architecture (1900-1920) * Late Colonial Architecture (1921-1956)
? The Post-Independence Era (1956-2000) # Architecture from 2000 onwards [19]
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Results — Building typology (descriptions)

Temporary

TLocal Materials Sticks Straw/ Sticks
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Results — Building typology (descriptions)

Zone 111
(tropical)

Zone I (warm
desert)

Zone II (warm
semi - arid)

Multi- Family Dwelling
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Conclusions

* Because of the climate we should focus more
on the building construction system in Sudan
and 1mprove 1t in order to face the summer
overheating 1ssue.

* Air-conditioning Vs cost and the low income
of the majority of the urban population.

* There are some limitation and scarcity in the
collected data, it should be improved and
updated for further research.

* Building typology was a starting point. These
typology results should be improved and
transferred into practical results.
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Future Plans

Envi tal Energy -
Sudanese Anwro;mril ‘1 Simulation Earth Building
Building Ssseuscslanise © Regarding the Technology in
Typology Buildines Opverheating Sudan.

& Effect.
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Thank you for your attention!

SUSTAINABLE BUILT ENVIRONMENT
D-A-CH CONFERENCE 2019

11 - 14 September 2019
Graz University of Technology, Austria

=

NATIONAL RESEARCH, DEVELOPMENT
AND INNOVATION OFFICE
HUNGARY

PROJECT

FINANCED FROM

THE NRDI FUND
MOMENTUM OF INNOVATION



Acknowledgments

Project FK 128663 has been implemented with the support provided from the
National Research, Development and Innovation Fund of Hungary, financed
under the FKK_18 funding scheme. The research reported in this paper was also
supported by the FIKP grant of EMMI in the frame of BME-Water Sciences &
Disaster Prevention (BME FIKP-VIZ).

& PROJECT

S BE 19 SUSTAINABLE BUILT ENVIRONMENT u FINANCED FROM
D-A-CH CONFERENCE 2019 NATIONAL RESEARCH, DEVELOPMENT THE NRDI FUND

AND INNOVATION OFFICE
raz 11 - 14 September 2019
Graz University of Technology, Austria



