
The Report 

The United Nations estimates the number of homeless and people living in inadequate/unsafe 

shelters to be around 1 billion. In Jordan about 14% of the population is below the poverty line. 

With more moving into cities, adequate housing is becoming harder to acquire. People are 

pushed to make do with unsafe, uncomfortable, inefficient homes that are not good for the 

inhabitants or environment.  

It is a general trend in Jordan and around the world that the term low-cost housing only applies to 

the cost of the construction, and refers to low quality. It is therefore essential to move towards a 

new definition, where low-cost housing refers to the cost of building, but more importantly the 

running cost of the building, especially in terms of water and energy use. It is also essential that 

low-cost does not relate to the quality of housing, especially that low quality construction will 

usually be more expensive to maintain over time.  

In our efforts to design a housing unit we used the ideals above to guide our thought process. 

With this as a guiding principal we tackled more region specific issues, in an attempt to combine 

the social, cultural, and local environment to obtain a housing “solution” that would appeal to the 

local people in terms of aesthetics and practicality. 

A “solution” to housing cannot separate local environmental and cultural needs; both aspects 

must be considered. Looking to traditional Arab- Islamic architectural styles we find many 

environmentally and culturally relevant designs that still fit perfectly for our modern needs. 

Looking at the unit from the outside, the façade is closed, having very few small openings to 

allow light, but preventing excessive heat gain and keeping the interior space private. 

Mashrabiyas lessen heat gain even further and enhance the sense of privacy people long for in 

their homes, permitting buildings to be built closer together.  

 

Homes may still be provided with a view and ample sunlight by the open courtyard at the center 

of the building. This design emulates the open-courtyard houses well known in the Arab world. 

The windows facing the courtyard are large, allowing natural daylight to come in without direct 

sunlight that would heat up the building. Also, natural ventilation is provided, without costly and 

energy intensive systems. 

The courtyard is made to be a place for gardening and landscaping, where the building 

community can gather for recreation and socializing. It can become the center of the building 

both physically and emotionally and provide a breathing lung for the building, where the city air 

is cleaned by the plant life and ventilation with a chimney effect can occur.  

Underneath the building an 185,000 liter cistern for grey-water and rainwater catchment will 

provide the building inhabitants with an extra source of water for gardens, cleaning cars, etc. The 

size of the cistern is calculated to buffer the peaks in production and demand for grey-water and 

rainwater.   

 



The design proposes separating “grey-water” and “black-water” produced by the building 

inhabitants. The grey-water from showering, bathing and hand washing can be recycled by the 

proposed “green” plant filtration system and moved to a cistern in the basement. Black-water 

produced by toilets goes straight to the sewage works. 

Thus, if each person in the building produces 50 liters of grey-water/day then the building will 

have a daily total of 2,000 liters of grey-water, making 730,000 liters/year. After filtering the 

grey-water it can be used for flushing toilets, washing machines, irrigation, car washing, and 

other activities. The amount needed is around 30 liters/person for toilets, 200 liters/day for 

irrigation, and 170 liters/day for 8 washing machines, which amounts to around 573,000 

liters/year.  

More than 135,664 liters of rainwater can be collected by the roof. This water would go into the 

same cistern as the grey-water, refreshing the water and enhancing its quality. On average, the 

amount of water used per building would be around 1,438,714 liters/year, with the rainwater and 

grey-water system it can save around 50% of the total fresh water used by the building. 

Each apartment has a guestroom placed directly at the door of the apartment, allowing easy 

entrance/exit without affecting the privacy of the rest of the home. A bathroom is provided that is 

separated from the rest of the house. The kitchen is placed at the forefront of the apartment, 

allowing it to be close to the guest area for catering purposes whilst being as far away from 

bedrooms so as to minimize smells. A private living and dining area is provided for each family 

plus two bedrooms, a bathroom and a master bedroom.  

The walls of the building are double layered, consisting of lime-cement plaster from the outside, 

a red brick layer, an air void, a compressed earth brick (CEB) layer and finally a lime-gypsum 

plaster. This mixture of materials allows the most natural and low energy form of cooling and 

heating. The use of a lime-gypsum plaster on CEBs allows the walls to breathe and thus provides 

the building’s interior with a more natural and healthier environment. CEBs ability to absorb 

moisture allows for a micro-chimney effect to cool the interior in the summer. CEBs also store 

daytime peak temperatures keeping the interior cool in the summer and warm in the winter. We 

estimate that the multi-layered facade, use of CEB and the roof system can save up to 50% of 

heating and cooling energy. 

 

 

 

 

 

 

 

 

 

 

 



Life Cycle Cost Analysis 

 

The Life Cycle Cost Analysis is calculated according to the following: 

- Initial costs (construction) 

- Operational expenses (energy and water costs) 

- Maintenance costs for 2 alternative designs: (1) with energy and water saving systems, (2) 

without water and energy systems. 

 

 Design (1) Design (2) 

Initial Costs 515,911 JD / Block 419,436 JD / Block 

Operational Expenses 12,824 JD / Block/ Year 25,649 JD / Block / Year 

Maintenance Costs (3% of 

cost/block/year) 

15,477 JD 12,583 JD 

 

The energy and water preserving measures amounting to an extra cost of 96,474 JD. 

 

After approx. 10 years the savings from preservation measures compensates for the initial extra 

costs (double plumbing work, multi layered wall, ventilated roof etc.)  

Then the proposed energy and water preserving design “pays back”. 

After 20 years the total cost of each design would be 6,459,340 JD for design (1) and 8,448,266 

JD for (2), the savings amount to a sum of 1,988,925 JD for design (1) when implementing the 

energy and water preserving measures as proposed. 

 

 

 


