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1.  Introduction 

    Following the Taliban subdue in Kabul (December 

2001), the city has experienced a building boom over the 

time. A detailed examination of such buildings mainly 

residential houses depicts that most of them strive to copy 

and paste the neighboring architectural styles or styles of 

those countries they were migrated to. Therefore, many 

projects end up as a patchwork instead of resulting from 

consistent and informed decisions. Simply importing 

designs to another climate entails numerous problems 

specially boosting the energy consumption. As a result, this 

research analyze climate data and vernacular architecture 

of Kabul to retrieve some principles and seek potential use 

of them with a responsive interpretation to today’s modern 

era.     

    A comprehensive survey aimed to study the current 

situation of houses in Kabul, and to identify the needs and 

issues of inhabitants was conducted in July 2014. Findings 

of the survey in three different wards of Kabul city 

pinpointed high energy demand of the houses as one of the 

critical issues. Therefore, based on the findings of the 

survey this research intended to seek the guidelines for 

sustainable housing design and proposed some solutions 

based on simulation analysis to mitigate energy 

consumption of residential houses. 

2.  Architecture is bound with climate 

    Throughout the time, and relating to the local and 

regional climates, myriad types and techniques of 

sheltering were examined to provide a more comfortable 

and bearable condition for the occupants. Myriad of 

examples depict that architecture has been always 

influenced by climate conditions. However, technology 

today make it possible to build a glazed palace in the desert, 

but thinking responsively architecture is bound with 

climate.  

    Vernacular architecture ages back to the mankind’s 

age. Human had built shelters of using resources available 

around them with the means of protection against the 

weather, animals and other dangers. Over time, these 

primary shelters developed to the new housing types. 

Looking back to history, human created shelters are built 

based on principles and building methods, that some have 

more than thousand years old. Some are rarely used today; 

some are lost; and some others are interpreted to the 

modern era. Therefore, a look back to the climatic 

problems and the way human have solved them is 

invaluable.   

3.  Survey and analysis of housing in Kabul city 

    A comprehensive field survey was conducted in May 

2014 in three different wards (districts) of Kabul city. 

Wards 1, 3 and 10 were chosen as survey research areas, in 

order to include the variants in urbanization age, settlement 

type (planned and unplanned), housing styles and social 

status of the residents.  

Making a questionnaire; physical measurement; 

Institutional record review and explanatory survey were the 

processes undertaken for data collection of this study. The 

questionnaire designed in 9 different main parts each 

consisting some other items. (1) General questions about 

the house. (2) General questions about inhabitants. (3) 

Questions about how comfortable they feel with their 

houses. (4) Seasonal system and energy source 

(heating/cooling systems) that they mostly apply. (5) 

Questions about construction materials. (6) Question about 

having extra buildings. (7) Questions about any space 

inside the house for special gatherings. (8) Questions about 

their satisfactions with public facilities.  

And (9) what improvements they have brought into their 

house with reason and the date. 

    Findings of questionnaire via inhabitants’ response 

from 93 surveyed houses show that different plot sizes 

(100m² to more than 900m²) are exist where 58% of them 

are in 300 m². 43% of houses are more than 60 years old 

while only 1% of inhabitants are living more than 60 years 

in a single house. 6% of houses in the studied area are 

single storey, 23% two storeys, 24% three storey and 47% 

are built in four storeys. Numbers of rooms in a house are 

varies from 2 rooms to more than 10 rooms, where 47% of 

houses have more than 10 rooms. People are using 

electricity and water both ways publically and privately. 

71% of inhabitants in studied areas using private wells to 

provide their need for water while only for 29% public 

drink water is available. Almost all areas inside Kabul city 

have electricity but still due to the periodically shortage of 
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electricity 6% of households are using private electrical 

generators. In the studied areas of Kabul city, 39% of 

inhabitants were government employee, 19% private 

sector’s employee and 42% remains are unemployed.  

42 % of houses were used by single families, 36% by two 

families, 10 % were three families and 12% were four 

families lived together in a house. 18% of households are 

using gas for heating, 31% wood, 30% electricity and    

remains are using charcoal as heating resource. 

    The frequency of “Yes” answers for feeling comfort 

was mostly higher than 60%. Inhabitants mostly satisfied 

with day- lighting of their homes (96.7%). As per 

researcher’s observation and inhabitants answers there 

were openings all around the building but in different sizes. 

Openings faced the north direction were smaller in size 

than those faced the south direction. Those which were in 

sides and faced the neighbors’ openings had 170 cm 

windows sill height from the floor level (for privacy). 

Where the other windows’ sill were (70-100) cm higher 

than floor levels.  

    Feeling comfort with the living spaces was voted 

(87.8%) positive answers. Inhabitants prefer the size of 

(3x4) m² for the bedrooms where (5x6) m² or larger were 

their ideal living room size. Feeling comfort with the 

number of rooms and number of sanitary were depended 

on the number of families and people living in a house. An 

ideal height for most of the inhabitants was (270-280) 

meters. They felt comfort with the houses, which were 

faced to the south direction the most, and feeling comfort 

with privacy depended to the relationship between 

neighbors. The lowest percentage belongs to the noises 

(60.6%). Having no insulation or sound barriers was the 

main result for feeling uncomfortable with the outside 

noises. 

    Based on physical survey, many as built drawings 

were taken from some old and recently built houses. 

During survey, researcher witnessed many differences 

between each different age built buildings. Differences in 

building area, construction material, room sizes, size and 

types of openings, and many other factors. As illustrated in 

the figure, there are two residential houses, one is built 60 

years ago while the second one is recently built house in 

Kabul city. The 60 years old house is made of massive 

brick walls with wide of 60cm. Openings are mostly south 

faced and those which are north faced are smaller in size 

and for light and ventilation reasons. It has a dining and 

living space with a kitchen and bathroom, while second 

floor is more private with three bedrooms and a bathroom. 

The family living in this house was very satisfied with the 

solar gain and the amount of energy consumptions they 

were paid, their house is warm in winter and cold in 

summer and they rarely needs for cooling. But on the other 

hand, the recently built house is built in three floors, 11 

rooms, 3 kitchens and 9 bathrooms. This house is built of 

concrete and 35cm brick walls with the same size openings 

all around the building. The building is cold in winter and 

hot in summer. What we learn from this comparison is that: 

the 60 years old house is also a western style house but 

adopted with the climate of Kabul and the massive walls 

provide a comfortable indoor for the residents. Recently 

built house has Pakistani style and it doesn’t equipped to be 

adoptable with Kabul climate. Of course it should not be 

built with 60cm masonry walls in this era but it can be 

equipped with insulations to become more comfortable for 

Figure 1 Two residential houses in Kabul city. Upper one is a 

recently built house. Lower one is a 60 years old house. 

 (Drafted by author) 
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the residents. A simulation have done by means of effects 

of materials on energy consumption. The results will be in 

upcoming sections.  

4.  Guidelines for Designing a Sustainable House 

    Any space in design phase which ends up with energy 

reduction without harming the environment can be counted 

as a guideline for sustainability. Energy reduction is a 

significant factor but there are other social ecological and 

environmental factors to consider as well.   

    This research attempts to introduce very cheap and 

effective ways of reducing energy consumptions for houses 

in Kabul. According to the findings of the survey people 

are not eager to use insulation materials for their buildings, 

thus the simulations here in this research can convince 

them. The other way to mitigate the energy consumption is 

the idea of double layer windows which derived from 

Gulkhana, (covered space for growing vegetables during 

the cold weather period). Survey showed that almost all 

houses in Kabul city have balconies which are not 

sufficiently in use. As shown in the figure below, applying 

an extra layer that can cover the balcony can be counted 

useful in term of energy reduction.  

Figure 2 Concept plan for double window layers in a bedroom’s 

balcony, summer time. (Drawn by author) 

Left: summer day, the exterior envelope is fully opened, 

while the interior widow can be opened for a short time by 

means of ventilation. Right: hot summer day, the interior 

façade is closed for insulation, while the outer layer is fully 

opened to prevent overheating of the façade space area. 

Figure 3 Concept plan for double window layers in a bedroom’s 

balcony, winter time. (Drawn by author) 

Left: midwinter day, the exterior envelope is fully closed, 

while the interior widow can be opened. The warmth air 

generated inside the balcony enter the room and make a 

pleasant comfortable temperature. Right: winter cloudy 

day or night time, the interior façade is closed for insulation, 

while the outer layer is also closed. The warmth air 

generated between the two layers enclose the inner area and 

keep inside warmer than the outside temperature. 

5. A model simulation 

    The case for this simulation was a three storeys 

residential house in Kabul city. Relying on the findings of 

the survey that had done by researcher on 93 different 

houses in three different wards of Kabul city, various 

simulations were ran. The first simulation have done by the 

common used construction materials in roof, walls and 

windows and the results kept as a base for other results to 

be compared with. Three different scenarios established.  

5.1 Scenario A: Roof variable materials 

    Buildings are consists of elements and roof is the 

uppermost element or the cap of a building. Roof receives 

the most amount of sun during the day and thus, during the 

year. Using the right materials that can absorb the most 

amount of solar, can easily make it susceptible for heat to 

transfer throughout the day and therefore increasing energy 

consumption. Nowadays, asphalted (Isogam) concrete 

slabs are common roof material, the result of simulation for 

concrete with asphalt was considered as a base of 

comparison for the other materials. The new insulated roof 

reduced the amount of energy consumption for heating and 

cooling within the course of the year by 3.7%.  

 

5.2 Scenario B: Wall variable materials 

    According to the history, walls are a long time known 

elements used by human. In general, mostly all houses’ 

walls are made of brick in Kabul city, especially the exterior 

walls.  It is because of its availability and also the good 

efficiency it brings to the user.  

To improve the efficiency of walls, seven simulations were 

performed using different construction materials and 

insulation. Keeping 350 mm brick wall as a base to find the 

Concrete with Asphalt      46,939,564 0%

Concrete with Insulation 45,418,968    3.2%

Concrete withThatch 45,204,208    3.6%

Concrete withThatch and metal 45,189,768    3.7%

Heating and 

cooling loads
Material Reduction %

Table 1 Heating and cooling loads with the reduction percentages roof 

material’s simulation. 
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other materials energy reduction percentage can be seen in 

table below. 

5.3 Scenario C: Window variable materials   

    Window is an interface between interior and exterior 

of a building, it connects the occupants with the outside 

world. A responsible placement, size and type of window 

can minimize the energy consumptions. A great percentage 

of houses in Kabul city using single timber frame windows. 

To improve the efficiency of house, four simulations were 

performed using different type of window openings. 

According to the result of simulation, the best variant is to 

use double glazed aluminum frame that in compare with 

single timber frame (common type) 11.10% reduces the 

energy consumption.  

5.4 Best Scenario: Combination of the best outcome of 

scenarios   

    Considering the three important elements of a 

building, (roof, wall and window) in a simulation and 

finding behavior of individual elements into the energy 

consumption reduction, led us to make a responsible 

decision for minimizing energy consumption by selecting 

appropriate materials. The main goal of this simulation was 

to simulate impacts of material, especially insulations on 

energy consumption in a building.  

Outcome of simulations depicts that within individual 

scenarios, there is at least one best material or method by 

which we can minimize the energy consumption to the best 

possible reduction percentage. Therefore, selecting bests of 

each scenarios can hands together to construct a better 

model with lower energy consumption.  

Scenario (A) introduced concrete slab with thatch and 

corrugated sheets with an energy reduction percentage of 

3.7%. Scenario (B) introduces the reverse brick veneer R-

20 as the best wall method by which we can save 5.3% of 

energy consumption. The second good is brick wall with 

polystyrene as insulation and both side plaster by which 

4.4% energy can be saved. Due to availability and easy 

installation of polystyrene it is considered to be applied for 

the best model scenario. Scenario (C) introduces double 

glazed aluminum frame windows as the best choice with 

11.10% reduction in energy consumptions. Considering 

the new materials for the three elements and running a new 

simulation, provides the new data. As can be seen in table 

below, 30.4% of energy consumption from heating and 

cooling loads can be saved by applying new materials.  

6. Conclusion  

    Findings of the survey in three different wards 

(districts) of Kabul city pinpointed high energy demand of 

the houses as one of the important issues. The key reasons 

for this high energy demand were identified as: 

inappropriate orientation; improper openings and none 

insulated building materials. Therefore, this research tried 

to propose solutions for these demands. The only way to 

reduce the energy demand is to think green and sustainable. 

On the other hand, sustainability means environmental 

friendly, thus vernacular architecture and the lessons 

derived from it is useful.  

    Findings of survey showed lack in use of any type of 

insulation in houses. Thus, Autodesk Ecotect provided 

simulations to be ran by means of energy reduction 

comparisons. As a result, by insulating the building 

elements 30.4% of heating and cooling energy loads could 

be saved.  
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46,939,564      0%

44,466,808      5.3%

51,422,004      -9.5%

52,466,276      -11.70%

53,326,896      -13.60%

77,845,656      -65.80%

44,854,860      4.40%

Brick Plaster(130)

Brick Polystyrene Plaster

Brick Plaster(350)

Reverse Brick Veneer R20

Double Brick Cavity Plaster

Brick Cavity Concrete Block Plaster

Brick Concrete Block Plaster 

Reduction %

Heating and 

cooling loads 

in (Wh)

Material

Table 4 Four different window types and individual’s load 

reduction percentage. 

53,213,372         0%
55,746,592         -4.8%

48,129,284         9.50%

47,319,632         11.10%

Heating and 

cooling loads in 

(Wh)

Reduction %

Double Glazed Alum. Frame

Material

Single Timber Frame
Single Alum. Frame

Double Glazed Timber Frame

 

Table 3 Comparison of the actual case with the best scenario. 

Actual Case      53,213,372 0%

Best Scenario 37,017,057    30.4%

Heating and 

cooling loads
Material Reduction %

Table 2 Heating and cooling Loads with individual load reduction 

percentage of scenario B. 


