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1. Introduction 

Why This Area? : unplanned
energy crisis in egypt
climate change and comfort
conclusion : Vulnerabilities



Why This Area? : informality - unplanned areas

Informality ... unplanned areas form more than half of the urban areas in Egypt (Population 35%:65% - Area 45%:55%) 

Source: GIZ



Why This Area? energy crisis in egypt

Energy Subsidies is accounting for 21% of the public expenidture in Egypt

2019



Why This Area? climate change and comfort

Rising of sea levle, Urbanization Process, Global Warming and UHI

Source: Ghoniem, 2009



Why This Area? climate change and comfort

Egypt belongs to one of the most vulnerable regions worldwide to climate change, IPCC 2007



Why This Area? climate change and comfort

As result, this led to an increase in air conditioning devices (climate change, UHI)

3000 %  	 Increase of ACs in last 13 years

1,2 M 		A  ir conditioners/Year

http://www.carboun.com



Why This Area? summary : Vulnerabilities

Energy 
Electricity blackouts 
Financial vulnerabilities 
Lack of natural gas supplies 
Shifting to importing state 

Very safe country
Those wires are not dangerous anymore



Why This Area? summary : Vulnerabilities

Energy 
Electricity blackouts 
Financial vulnerabilities 
Lack of natural gas supplies 
Shifting to importing state 

Climate & Comfort 
Urban Heat Island 
Black clouds
Lack of fresh air
Health Impacts

Very safe country
Those wires are not dangerous anymore



2. existing situation

Location
scope of work: (spatially and technically)
Climate analysis
the market plaza
Indoor comfort (building envelope)
Urban and building Characteristics
Energy consumption
summary of main issues



The Market Area : Location



The spatial focus will be on the market plaza and surrounding buildings

The Market Area : scope of work (spatially and technically)



The Existing situation : Climate analysis

~12 K 

Ideal wind comes from north

High temperatures require appropriate thermal insulation of the 
buildings envelope

Potenial of adiabatic and night time cooling

Annual data for ambient temperature show high summer 
values staying far outside the human comfort range

 ~15 K 



Mostly Privately Owned, with 12% Govermental lands and buildings

The Existing situation : Urban Characteristics/ land ownership

Private 12,153 87 %

Governmental 1.72 12.3%

Vacant lands 0.904 0.7%

Total 14.777 100%



Mainly Residential .... More than 70%

The Existing situation : Urban Characteristics/ landuses

Residential 44.45 70.7%

Commercial 7.01 11.1%

Clinics & Offices 6.71 10.7%

Restaurants 1.12 1.8%

Public Buildings 1.6 2.4%

Storages 2.10 3.3%

GFR
in Ha



Asphalt, Simple Shades, Permanent Vendors !

The Existing situation : the market plaza



High Solar Radiation on buildings roofs and on plaza

The Existing situation : the market plaza



Extreme Heat Stress in more than 45% of the time

The Existing situation : the market plaza



Low Quality Building Envelope

The Existing situation : Indoor comfort (building envelope)

U value 
Half red-brick wall 	 2.5
Full red-brick wall 	 1.4-1.6
Concrete  		  0.8-1.2



Lack of daylight access due to the highly compact urban pattern

The Existing situation : Urban and building Characteristics



High W/H Ratios, Dim narrow streets around the market space.

The Existing situation : Urban Characteristics / Shadow density

4.7 m

1:3 

7 m

1:2.8 

1:3 1:2.8



High Level of shadow density, Dim narrow streets around the market plaza 

The Existing situation : Urban Characteristics / Shadow density



The Existing situation : Energy consumption 

Samples 
Different apartments 

Domestic appliances
TVs
Refrigerators 
ACs
….

Energy consumption Operation hours
Daily 
Yearly 



The Existing situation : Energy consumption 

23%

7%
1%

40%

13%

16%
Refrigerators

Air conditioners

Fans

Lighting equipments

Electric water heaters

Domestic Appliances

2100 kwh/person/y 	
85 KWh/ m2



The Existing situation : Energy consumption 

23%

7%
1%

40%

13%

16%
Refrigerators

Air conditioners

Fans

Lighting equipments

Electric water heaters

Domestic Appliances

17%

31%

1%

29%

10%

12%
Refrigerators

Air conditioners

Fans

Lighting equipments

Electric water heaters

Domestic Appliances

3300 kwh/person/y 	
135 KWh/ m2

comfort

2000 kwh/person/y 	
85 KWh/ m2
2007 : 1300 kwh/person/y (WB)
2011 : 1900 kwh/person/y (WB)
2014 : 2150 kwh/person/y (MeE)



improvement of lighting bulbshigh potential of utlizing solar radiation 

The Existing situation : summary of main issues

energy consumption
(Lighting)

Low quality of 
building envelope

on the last foor

heat stress

on the market plaza

23%

7%
1%

40%

13%

16%
Refrigerators

Air conditioners

Fans

Lighting equipments

Electric water heaters

Domestic Appliances



3. Actions plan : outline of seap (sustainable energy action plan)

consideration
actions plan
the way forward > next steps



Reasonable, cheap, local materials and skills

Action plan : consideration

Cost

Skills Local



Actions plan : outline of seap (sustainable energy action plan)

action 
#2

action 
#3

action 
#4

action 
#5

action 
#1 Light Bulbs Replacement 

Water Solar Heaters 

Green Roofs

Shading Market Plaza

Building Envelope
Improvements



outline of seap : Action 01: Measure 01/A : change lighting bulbs

2100 kwh/y/person 1650 kwh/y/person 

50
kwh/m2

15
kwh/m2

50%

30%

20%

100%

- 20%



outline of seap : Action 02: Measure 02/a : Solar Heaters

Utilizing 10% to 20% of roofs area is enough to cover the whole demand of the domestic hot water in the area.



outline of seap : Action 02: Measure 02/a : Solar Heaters
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-13% in total energy consumption
The payback period is within 6 – 8 years



outline of seap : energy reduction actions

2100 kwh/y/person
85 KWh/ m2

100% 80% 70%

1650 kwh/y/person
70 KWh/ m2

1500 kwh/y/person
60 KWh/ m2



Green roofs can reduce the heat stress on the  
last floor by 30%. in addition to the food pro-
duction it provides

That can be done by many NGOs active in this domain 
Greater Cairo

outline of seap : Action 02: Measure 02/b : Green roofs



xxxxxxxxxx

outline of seap : Action 04: measure 04/a Shading the Market Plaza 

Technical
skills

Local materials
wood and fabric

Low cost
Material and time



outline of seap : Action 04: measure 04/a Shading the Market Plaza 

A no shade 
asphalt
MRT=+15

scatter shade +3
Asphalt
MRT=+12

proper shade +6
asphalt
MRT=+10

70%
heat stress

B 55%

C 45%

3 m

6 m



outline of seap : Action 04: measure 04/a Shading the Market Plaza 

shade +6
cool floor (brick)
MRT=+10 

shade +6
cool floor
small fans
MRT=+5

shade +6
cool floor
small fans
green areas
water features

D 40%

E

F

30%

15%



outline of seap : Action 04: measure 04/a Shading the Market Plaza 

shade +6
cool floor (brick) 

shade +6
cool floor
small fans

shade +6
cool floor
small fans
green areas
water features

D 40%

E

F

30%

15%



Wood Structure carrying movable shades made out of Fabric with fans.

outline of seap : Action 04: measure 04/a Shading the Market Plaza 



Action 05: Building Envelope Improvements (work in progress)

Box Dimension
Room width 	 4.0 m
Room Length 	 5.0 m
Storey Heigth 	 2.8 m

Windows
South and East facing
Heigth 		  1.2 m
Width		  1.4 m

Schedule
Living Room

Source: Luca Fraccalvieri
Helmut Meyer

4°C

+
140 kWh/m2 30 kWh/m2



Conclusion  : the way forward > looking for:

action #2

action #3

action #4

action #5

action #1

Light Bulbs Replacement 

Water Solar Heaters 

Green Roofs

Shading Market Plaza

Building Envelope 
Improvements



Conclusion  : the way forward > looking for:

action #2

action #3

action #4

action #5

action #1

Light Bulbs Replacement 

Water Solar Heaters 

Green Roofs

Shading Market Plaza

Building Envelope 
Improvements

-20%

-13%

2100 kwh/person/y 	
85 KWh/ m2

1500 kwh/person/y 	
60 KWh/ m2

Energy

Comfort



Summary  : the way forward > looking for:

Local Partner 
Governmental Partner

Financial Plan
Potenial Fund Agencies

action #2

action #3

action #4

action #5

action #1

Light Bulbs Replacement 

Water Solar Heaters 

Green Roofs

Shading the Market Plaza

Building Envelope 
Improvements

Energy

Comfort
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