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ABSTRACT

Because of the housing crisis in Egypt, the desparaed for new houses, and the continuously
increasing housing demand exceeding its supplyhthesing problem is considered one of the
major contemporary problems. New Borg EL-Arab isesv town designed as a magnet, to absorb
the increase of population in Alexandria by cregtiiew job opportunities and building affordable
houses to help low income people and youth finthbig houses and solve their housing problem.
Also, there is a very serious problem in the strradtconditions of houses in the city due to bad of
the quality of building materials causing quick et&ration of these houses. Hence, low income
people and youth refused to leave the big city amude to the new town. Houses are directly
affected by the adverse environmental conditionthisfregion, such as climate and lighting. The
envelope of a house prevents the effect of climgléenents. This external envelope of a building
creates indoor environmental conditions which diffom that of the outdoor environmental
conditions.

The research aims to assess the environmentaltmorgdivhich affect the houses in New Borg
EL-Arab, and to suggest recommendations which ctadd to improve the housing conditions in
houses built under the same environmental conditioniegrating buildings with the surrounding
environment, achieving better levels of human camfomproving residents’ satisfaction and
attracting more people to live in the houses.
A detailed study of housing categories, data ctiac for the environmental conditions
(measuring air temperature, humidity, lighting atetermining the wind direction) outside and
inside the houses, and analyzing them with intéatiom of results, To find recommendations to
improve the affordable houses. Human comfort caradt@eved through a good design of the
house using the suitable local building materialailable within the same region, taking into
consideration all the environmental housing condgi
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1. INTRODUCTION the surrounding environment, achieving better kevel
The excessive urbanization in the developing ©f human comfort, improving residents’ satisfaction
countries undoubtedly has numerous drawbacks@nd attracting more people to live in the houses.
manifested in the continuous growth of major cities 1.2 Research Plan

at rates exceeding the population growth rates iNThe plan of the research has been designed tovachie
these countries. This gives rise to many problems i the aims which were set for the research. So, the

meeting Fhe req_uirements_ of these ever increasmgconsequential steps were grouped into three main
numbers in housing [Abo Aianah, 1980]. stages:

Egypt is one of the third world countries, suffers A study of theoretical background for the housing
from the rapid increase of the population growttd an categories of Egypt and the housing conditions of

its concentration in the Nile valley and delta. & New Borg Al-Arab including construction methods
unbalance in the geographical distribution of the ang puilding materials.

population. The housing problem is considered as
one of the major contemporary problems which are
caused by the continuously increasing housing
demand exceeding its supply. The acute shortage o . .
housing in Egypt has been worsened by the effdcts o(loW cost, economic and medium) of New Borg El-

. ) Arab.
war which consumed a considerable amount of o _
national financial resources. Providing conclusion of the research and

New Borg EL-Arab is a new town designed as a _recommendatlons to improve the housing conditions

magnet, to absorb the increase of population in'" hp_uses built under the same environmental
Alexandria by creating new job opportunities and conditions,

building houses to help low income people and youth 1.3 Research Methodology

to find suitable houses and solve their housing The methodology of the research based on the
problem. After more than 20 years from the analytical approach from the field survey as fokow
beginning of the new town, It could not attract the patg gathering and collecting for the required
people to live in, only the first stage housesb@sn  information and maps for housing categories of New
already constructed, there was a great shortatieein Borg EL-Arab from the Authority of New
population_ in spite of there were houses for youth Communities, New Borg EL-Arab Town. Using the
and low income people, and the employers andinterview with the authorities and engineers of the
employees prefer to return daily to Alexandria. new town. Acting a detailed study of housing
Because of the long duration of building, the hsuse categories.

are directly affected by the adverse environmental pata collection for the environmental basis (air

conditions of this region, such as climate (air temperature, humidity, lighting and determining the
temperature, heat, humidity, precipitation, anddlin  wing direction) in the region from the Meteorologjic
and lighting. The envelope of a house prevents theAuthority of New Borg El-Arab, Analytical

effect of climatic elements. This external envelope  mgnitoring for the data collected using statistical
a building creates indoor environmental conditions gyl program.

which differ from that of the outdoor environmental
conditions. Also, there is a very serious problem i
the structural conditions of houses in the new town
due to bad of the quality of building materials

Analytical monitoring between the surrounding
environment in the new town and the internal
pousing conditions in the three housing categories

Measuring the indoor environment in three cases
study, using the suitable equipments from the
department of environmental studies, institute of

causing quick deterioration of these houses. Hencegr"’Iduate studies and research, university of

low income people and youth refused to leave tge bi AIexar?dna. _
city and move to the new town. Analytical Comparisons between the outdoor and

d indoor environmental housing conditions of the ¢hre
cases study with interpretation of results, to find
recommendations to improve the houses built under
the same environmental conditions, to attract the
people to live in.

2. THEORETICAL BACKGROUND

Throughout time, the population density was
concentrated along the Nile valley and Delta, kegpi

million of kilometers in the desert abandoned and
undeveloped. The housing problem grew and is
considered as one of the major contemporary
problems which is caused by the continuously

Human comfort can be achieved through a goo
design of the house using the suitable local bugidi
materials available within the same region, taking
into consideration all the environmental housing
conditions.

1.1 Research Aim

Assess the environmental conditions which affeet th
houses in New Borg EL-Arab, and to suggest
recommendations which could lead to improve the
housing conditions in houses built under the same
environmental conditions, integrating buildings twit
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increasing housing demand exceeding its supply.e Low cost housing e Economic housing
Because of the housing crisis, and the desperat® ne ¢ \edjum housing e Upper medium housing
for new houses, the Egyptian government introduced
the new town program as a national policy. Hence
the Ministry of Development, New Communities,
Housing and Utilities has designed new towns in the
desert to reduce the over crowded population in
urban centers and redistribute the over concentrate
industrial activities outside the Delta region.

. S build the super housing in the new town.
The new towns contain four significant elements: 2 2 New Bord Al-Arab T
economic base and self containment, land use<< oW 209 _ra own ]
pattern, provision of services, and commuting One of the Egyptian new towns is New Borg EL-
behaviour; The community's economic base stronegArab- It has been created since 1979, but fortipnate
influences it's character: a community with a it has not been completed yet. It is designed as a
diversified economic base has a wide range of Magnet, to hold the increasing population in Egjtpt.
socioeconomic groups and provides a variety of job Was designed to absorb the increase of population a
opportunities. The degree of these two factors SetSAIexandna anq Behaira Governorates. Creating new
the degree of a community's self containment. To ajob opportunities one of the key factor to absorb
great extent the economic base also determines d€ople from there original places. It was thoubht
community's range of social activities, transpostat it Will prevent the urbanization growth of emigraint
intensity, and power structure. Diversified landeus towns over the rural area. [EL-Bannany S. A. 1986]
largely supports the development of an assortment o Creating this new town was matching with the
socioeconomic activities. economical policy of Egypt, which was that of

2.1 Housing categories of Egypt habitation, i.e. a construction policy, not a
After the Egyptian revolution in 1952, the firsvdi development policy. This policy was necessary due

years plan established four different categories to the rapid Increase of population and the extreme
according to the economic class: need for housing. Therefore, the government has

. i ) ] ] ~ planned for construction new towns to absorb this
Public housing: It is defined as an economic hausin jncrease in population and to overcome the shortage
for people with low income, it is established be th 4t housing in the central towns and cities.

government within an area which ranges from 30 to New Borg EL-Arab is one of the industrial new

60 m2, and the rooms are between one fo three, Wm}owns which was built within the national plan bét

the lowest cost. )
) i ) . government, It was established to absorb the over
within an area of 50 to 90 m2, the rooms are beatwee the |ow income people to establish new development

one to three, with kitchen, bathroom, hall andateer  communities, and directing the urban development in
The finishing materials are better than the public the north — western part of the delta with the
housing. provision of new job opportunities for the youthdan

Upper medium housing: This category is establishedthe low income people of both Alexandria and
by individuals or companies. The area of this Bahaira governorates.

category is from 57 to 125m2, the rooms are betweennew Borg EL-Arab location is between the two

one to three rooms, with kitchen, bathroom, toilet, gities, Alexandria the main harbour, and Matrouh is
living area, and big terrace and the finishing in the west of Egypt. The entrance of New Borg El-
materials are very good compared with the other two aorgp is well designed with a lot of trees and

types. landscape. It makes a first good impression to the
Luxury housing: This category is established by new visitor. Also, the streets are wide, with the

individuals and the construction companies. The presence of long green areas; The town is not
areas, specifications and finishing materials are i completed until now. Figure 1 shows the location
luxurious as well, and there is no maximum limit fo and Master Plan of the New Borg EL-Arab. It lies 60

them [Abo Aianah, 1980] km South West of Alexandria, at a distance of 7 km
The classification which depends upon the from the Mediterranean Sea. It is between the two

economical class was cancelled, because there was @iti€s, Alexandria and Matrouh. The gross are&s 2
great socioeconomic variation through the last 25 km2. The city has 9 residential districts and 5
years. The ministry of New communities established industries sectors. It was planned to accommodate
a new classification depending upon housing areas, 200,000 inhabitants and provide 160,000 job
specifications, and finishing materials. opportunities in 20 years [Ministry of State forwe

Urban Communities. 1995].

The ministry of new communities added the low cost
"housing category to the other three categoriestwhic
are implemented by the government. There is no big
difference between the low cost housing and the
economic housing. Also, the ministry allows the
construction companies, individuals and investors t
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] A

Fig. 1 The location and Master plan of New Borg El-Arab
Source: [3] Authority of new communities

After 18 years from the beginning of New Borg EL- development policy because of the long duration of
Arab (1979-1997), the new town could not attraet th building according to the little financial resousce
people to live in, only the first stage has beeaaly Thus, the investments and private sector was isvite
constructed, there was a great shortage in theto share in the residential areas, also, to comjlat
population in spite of there were houses for youth improve the defects in New Borg EL-Arab services,
and low income people. But the employers and to minimize the pressures on the government. The
employees prefer to return daily to Alexandria in only job for the Ministry of Development, New
spite of the presence of different kind of houses i Communities, Housing and Utilities is to complete
this new town. This could be justified due to ek the utilities of the land, dividing it and sellingto

of services which is a result of the long-durat@fn  the people, allowing the construction companies,
the implementation of New Borg EL-Arab town, in individuals and investors to build the super hogsin
addition to the limited government’s investments. in the new town.

The defects in New Borg EL-Arab services are: 2.2.1 Construction methods

¢ There is no sufficient medical services and The houses in New Borg AL-Arab are implemented
shortage of modern equipment in spite of the by the two construction methods. The first meth®d i
presence of a main hospital in the new town the traditional method of reinforced concrete It is
¢ There isn't recreation area which could attract called skeleton construction, with brick infillinghe
eople to live in. buildings are painted externally. This method was
P ) o ) ) adapted in 85% of the houses of the first stage, in
¢ There is no transportation is available at night neyw Borg AL-Arab. The conventional methods of
between New Borg EL-Arab and the nearest yginforced concrete construction have been widely
towns. replaced, in many major housing and commercial
¢ There are many wooden shops are constructeddevelopments by a variety of heavy industrialized
by some venders in a separate place in an opersystems of constructions, with story—height prd-cas
area, Because of the delaying in opening the concrete wall panels or tunnel systems using mobile
main shopping center within the town, The place form work, Figure 2. This method was adapted in the
is called the Wednesday market. But actually remaining 15% of the houses of the first stage in
these random shops are a positive action fromNew Borg AL-Arab.
the venders to cover one of the vital needs of 2 2 2 Building materials

them. Each stage for constructing a building needs ita ow

¢ The shortage of architectural consciousness andpuilding materials. It is necessary that, the cjtiast
the lack of control to the construction of the of building materials should be balanced with the
private houses in the sold land, create some kinddemands of design and building plans to prevent and
of a visual pollution for the region. This could be ayoid any problem that might obstruct the work.
noticed in the difference of forms and colors of Building materials must be available by the nationa
the house in the same region. market and if not, plans for its importation must b
From (1997-now) Ministry of Development, New ready to import materials from its sources in ortder
Communities, Housing and Utilites in Egypt have a suitable stock [Authority of New
changed its policy in the housing implementation Communities, 1990].
from habitation, i.e. a construction policy to

162 Engineering Research Journal, Minoufiya University, Vol. 33, No. 2, April, 2010



Eslam Hamdi Elghonaimy, Dalia Hussain Eldardirympact of Environmental Conditions on Low-Cost ..."

The building materials are classified intgeth Although, the comfort zone for human being is
groups: defined as a subjective assessment of the
¢ Natural materials; sand, stone, and natural rocks, €nvironmental conditions, the limits of the zone
based on a physiological basis; the range of
rconditions under which the thermo-regulatory
mechanisms of the body are in a state of minimal
¢ Complimentary materials; wooden and metallic activity. Comfort, which is also dependent not only

doors and windows. on the air temperature and that of the surrounding

The traditional construction method increases the Surfaces, but also on the relative humidity of e
demand of the classical building materials; sand, @nd air movement, can not be expressed in terms of
stone, brick, wood and also concrete and steel. On@ny one of them as they affect the body
the other hand, the industrialized construction Simultaneously and the influence of any one depends

methods are in great demand for concrete and steen the levels of the other factors [Banham, R. 1969
with other modern building materials; aluminum, The most important factor that affects the indoor

p|astic and hollow block to cover the need for climate of the house is the orientation. Most & th

massive production of the formal units. The materia houses in New Borg El-Arab are perpendicular to the
used in building the houses of New Borg EL-Arab North West direction. The orientation of a buildiisg
are available in the region and the surrounding.are determined by the climatic factors of wind and sola
The bricks used are cement bricks and a lime stonefadiation as well as by the view, noise and
Figure 4 shows the different kinds of bricks used i requirements of privacy. [Konyo, A., 1984]

building the houses in New Borg EL-Arab. The climate in New Borg EL-Arab is characterized

The external finishing materials are plaster. The by an increase of temperature and a decrease in
internal finishing materials vary according to the humidity with the presence of a big difference
housing category from low cost and economic diurnal temperature. Thus, it needs a §peC|aI
housing to upper medium housing. The medium andtreatment to overcome the problem of balancing the
upper medium houses are painted with oil basedt@mperature in buildings to provide comfort to the
paint. And the economic and low cost houses areoccupants, beside the use of natural means which
painted with lime. Doors are wooden and windows improve the internal climatic conditions and deseea

¢ Synthesized materials; concrete, steel, bricks
wood, lime, and glass

are with wooden frames. the energy consumed.
3. THEORETICAL BASES OF ENVIRONMENTAL New Borg EL-Arab is exposed to the direct sun rays
CONDITIONS IN NEW BORG EL-ARAB all the year round. These sun rays generate high he

energy which could be made use of. The weather is
very dry in the town as it rises approximately 60m
above sea level, besides having a very small amount
of precipitation in winter only. In summer, theycit
exposed to north east wind. The prevailing wind is
from the North West direction. The four wind roses
show that the amount of wind in summer is bigger

In designing and planning for the hot dry areass it
necessary not only to understand the needs of @eopl
but to study the indoor environment and contrabit
make it suitable for a healthy and comfortableniyi
especially in the field of housing. The environnaént
housing conditions depend on the quality of the
surrounding environment (climate and lighting). Man

has always tried to overcome the severe conditibns than the_ amfount ”°f wm((jj It:] W|hnterr]._ :]—he W'Sd fmh
the weather and create a comfort environment insideSYMMer IS of Small Speed, ut the high speed of the
his building. wind in winter causes the changes of weather.

b £

a. The tunnel system b. Different kinds of bricks used in ldliflg
Fig. 2 The tunnel system and brick types used in buildirghouses in New Borg EL-Arab
Source: All photos are photographed by the authtgss noted
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Fig. 4 Distribution of the average relative humidity thghout the year
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Fig. 5 Distribution of the cold, moderate and hot pesiatl over the year

Source: Figure created by the author based orerafes from Meteorological Authority, 1992

Human comfort was taken as a standard to beapproximately 5 months (41.6% of year). This
followed in the study as a parameter to evaluade th period may extend to include one or two of the
climate in New Borg EL-Arab. The cold, moderate summer months by using a good design to minimize
and hot periods are determined in relation to humanbad environmental conditions. So, the effective
comfort region 21-28oc (Soliman, B. 1986] which periods may extend to be approximately 7 months
are the effective periods for the human beings. (66.6% of year). Figure 4 shows the distribution of
Figure 3 shows that the effective periods in New the average relative humidity throughout the year,
Borg EL-Arab are in the months, April, May, Figure 5 Shows the distribution of the cold, motkera

September, October, and November. It is and hot periods all over the year.
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Along this period air conditioning by mechanical the glazing bars from wood, the cell height is in00
methods could not be needed in the inner spacesin the entire apartment except in the servicessarea
thus, decreasing the energy consumed and providdkitchen and bathroom) the surrounding areas are
comfortable conditions without the use of expensive empty with no green areas, and the ground cover
That the choice of suitable building materials, Iwel with Asphalt and sand. Table 2 shows the housing
designed houses and the landscape around the housariations affecting the environmental conditions
can protect the inhabitants from climatic changes inside the house.
Also, the energy-consuming mechanical equipment. The construction methods are traditional methods;
4. ENVIRONMENTAL HOUSING CONDITIONS OF Construction methods directly affect the building
THE CASES STUDIES economy. This appears through the direct relation
Three cases were chosen to be studied in thisbetween demand and supply of building, workers and

research. Cases were chosen related to the type ohaterials. From the measurements of the air
housing, which are classified according to the temperature inside low cost house, it was found tha

house’s area, construction methods and finishingthe apartment of the first floor, rooms no. (1) Al

materials; Case no.l Example of low cost housing, have the same temperature (27.50c) because they
case no.2 Example of economic housing, case no.31ave the same room’'s area, window's area, and
Example of medium housing. orientation. Room no. (3) has a higher temperature

(300c) because of its orientation (to the Southt)Eas
) o At the second floor the living room has a lower
In the low cost house, there is a variation indheas temperature (290c) than that of the first floor

of the low cost house. The floor has only one (9 5q0c) pecause of its good ventilation through th
apartment. These areas are the total gross ahess; t iorrace. Table 3 shows the difference between
include the building service (stairs and building jnterior and exterior temperature in a low costseu
entrance ...ex) which is approximately 10-12m2. at the third floor, rooms have a greater tempegatur
That means the apartment in the third floor is 100 (o9 54c) than the same of other floors because thei
small to live in for a family, approximately 32 m2 4ofs are not covered by reflective or insulating
[Authority of new communities, 1990]. Figure 6 materials, On the other hand, the living room has a
shows the plans of case no.1 and table 1 shows theijg\yer temperature (280c) than that of other floors
total gross areas. because it has two windows with different
The external finishing material of low cost house i orientation, one is to the North East direction #rel
plaster and the internal finishing materials vary other is to the South East direction. This dual
according to the housing category, the low cost direction of windows leads to good ventilation,
houses are painted with lime. The ratio of window's increase air movement and decrease the interior
area to room’s area (from 14.77% to 16%) in bed temperature. Figure 7 exemplifies the environmental
rooms, It is a large area for the windows. All the housing conditions in first, second and third floof
glazing materials for the windows are sheet glasseslow-cost house case No. 1.

e =

4.1 Low cost house

Lo.'.":::il _[_]‘J‘k ,__
- 1 I

| Ummm

a. Plan of First floor b. Plan of Second floor c. Plan of Third floor
Fig. 6 Plans of the floors of low-cost house case N
Source: [3] Authority of new communities

Table 1 The areas of low cost house (case no. 1)
First floor Second floor Third floor
Total area 79.19 m 61.19 m 43.63 i

Source: Created by the author based3n
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Table 2 The housing variations affecting the enwinental conditions inside Low cost house

First floor Bedroom (1) Bedroom (2)| Bedroom (3)| Living area | Kitchen Bathroom
Room'’s area 9.75Mm 9.75 nt 9.00 nt 23.20 M 4.76 nt 2.70 i
Room length. 3.00 m 3.00m 3.00 m 5.80 m 2.80m 0 5
Room depth. 3.25m 3.25m 3.00m 4.00m 1.70 m 80
Walls and ceiling painting lime lime lime lime lime lime
Window’s orientation N.W. N.W. S.E. S.E. S.W. S.W.
Ratio of window's area to room area 14.77% 14.77% | 6.00 % 7.76% 16.80 % 13.30%
Window's area 1.44 fn 1.44 m 1.44 m 1.80 i 0.80 nt 0.36 nt
Window width. 1.20m 1.20m 1.20m 1.20m 0.80 m 600m
Glazing materials. Sh. glass Sh. glass Sh. glas . gl&$s Sh. glass Sh. glass
Glazing bars. wood wood wood wood wood wood
Cill height. 1.00 m 1.00 m 1.00 m 1.00 m 1.20 m 30Im
Clean lines of site location. Clean areg Clean arg¢€lean area | Clean areal Cleanarda  Clean afea
Ground cover. Asphalt Asphalt Sand Sand Sand Sand
Finishing materials of the external obstructiop. e Yellow Yellow Yellow Yellow Yellow
plaster plaster plaster plaster plaster plaster

Source: Created by the author based on the fieldbgu
Table 3 Relation between temperature, humiditymihation and human comfort in a low cost house

:r?\(/)irronmental basis Fir:;:fp(?r Hum. Lighting Sefl'(;nr:pffoor Hum | Lighting T-:r]:s.ﬂoorHum. Lighting
Bedroom (1) -0.5% -1.5% Normal -0.5% -1.5% Normal fc -0.5% Normal
comfortable comfortable semi-comfortable
Bedroom (2) -0.5°c | -1.5% | Normal | -0.% | -1.5% | Normal W/////////////A
comfortable . I comfortable ://////////////// / ///////// %
Bedroom (3) 2 _|» w8 o~~°°_«~
I —
e j;ccomfortllsz) | e Zt;icomfojtj;/loe | e 2)Zncomf(|)::1/t(;le | e
seeen j;ccomfortllsz) | e Zt;icomfojtj;/loe | e 2)Zncomf(|)::1/t(;le | e

Source: Created by the authmased on the field survey

| Bedroom 3

a. Plan of First floor

- comfortable

Internal air movement

il

b. Plan of Second floor
Semi-comfortable

-

Source: Created by the author based on the fielcegu
Fig. 7 Environmental housing conditions in first, secamd third floors of low-cost house case No. 1
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arPof Third floor
uncomfortable

Bad smells and odours
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b. Plan of Typical floor C. .photo ofEéonorﬁic house
Source: [3] Authority of New Communities. Source: photographed by the author
Fig.8 Plans of the ground and typical floors and a plodtow-cost house case No. 1

Table 4 The areas of economic house (case no. 2)

Ground floor Typical floor
Apartment 1 Apartment 2 Apartment 1 Apartment 2
Total area 73.04 M 62.17 M 79.33 m 62.17 m

Source: The author based on Authority of New ComtiesliNew Borg EL-Arab Town, 1990

It was found that the temperature and the vertdifati It was found from the results of a simplified
inside the room affect the percentage of relative computer program which is used to calculate the day
humidity. At first floor, The percentage of humidit lighting levels inside the house, that there are to
in the Southern East room, bedroom (3), and themuch glare all areas, except the illumination & th
living area (62%) are higher than the percentage ofliving rooms are adequate.

humidity in the Northern rooms (58.5%), Because 4 2 Economic House

they have a high temperature and bad ventilation.
Also, for the same reason, the percentage of hoymidi
in the living area at second and floor (60.5%) is
higher than the percentage of humidity in the

From the field survey, it was found that there is a
variation in the areas of the economic house. The
floor has two apartments. These areas include the
building service (stairs and building entrance...ex)
0,

Northern rooms (58.5%). Table 3 shows  the which is approximately 10-12m2. The total gross

relationship between the relative humidity in the areas of the apartments in_economic houses are
house and the human comfort, the comfortable Zonesimilar as the to?al ross area of the low costsBou
is less than 59%, the semi-comfortable zone is from 9

o o . except the 3rd floor [Authority of New Communities.
?hga{;) 6t(2)0/f)52 %, and the uncomfortable zone is more New Borg EL-Arab Town, 1990]. Figure 8 shows the

- ) ] plans and a photo of economic house of case no.2.
The position of low cost house is perpendiculah®  Taple 4 shows their total gross areas.

prevailing wind (North West) direction. The house
receives the full sweep of the velocities. Thigetypf
layout is desirable for avoiding winter wind affect
Houses planned in row arrangements. Wind shado
is caused over the subsequent units and passée by t
later units. Also, the speed of the wind inside the
house depends on the main orientation of the
window, the room’s area, and the presence of the
window and the door in the opposite direction. The

orientation of the house assists achieving well the services areas (kitchen and bathroom). The
ventilation and refreshing the interior air of the . . :
house. But, the odours and bad smells would entersurroundlng areas are empty with no green areds, an
the rooms and the living area through the passagethe grouf“?‘ cover with sanq, the construction meshod
with the air moving out from the kitchen and the are tradltlonal_ methods l'.ke the low cost houses.
bathroom. Hence, there is no plg difference between the low
cost and the economic houses. They have same areas,

finishing materials, construction methods.

In the finishing materials of the apartment 1 in

economic housing; the external finishing matersal i
Wplaster and the internal finishing materials aretea
with lime too like the low cost houses. Also, The
ratio of window's area to room’s area (from 13.63%
to 14.90%) in bed rooms, It is a large area for the
windows. All the glazing materials for the windows
are sheet glasses, the glazing bars from wood; the
cell height is 1.00m in the entire apartment exéept
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From the measurements of the air temperature insidewinter time while apartment (2) is comfortable, and
an economic house, it was found that the ratio of visa versa. Also, the temperature of the lastrfiso
window's area to the room’s area is high at this higher than the temperature of the other typical
house. So, the penetrations of the high heat energyfloors. Table 6 shows the relation between air
inside the house are increased specially in thetemperature, the percentage of humidity, illumiormti
Southern rooms. The temperature is higher in and human comfortin the house.

apartment (1) than apartment (2) on the same floor, it was found that the percentage of relative hutyidi
because the windows’ orientation of apartment$1) i in apartment (1) is higher than that in apartmet (
to the South East where there is not too much airgt the same floor. This is because of the different
movement, and the windows’ orientation of indows directions for both of them; at apartment (1)
apartment (2) is to the North West where theréés t e orientation of windows is to the South East and
prevailing wind. So, apartment (1) is too cold dgri  apartment (2) the orientation is to the North West.

Table 5 The housing variations affecting the envinental conditions inside an economic house

Apartment (1) in Bedroom (1) | Bedroom (2)| Bedroom (3) Living area| Kithen Bathroom
typical floor

Room’s area 10.56m [10.56 M 9.66 nt 17.06 M 3.82nt 3.15nt

Room length. 3.25m 3.25m 3.25m 425 m 1.70 m 40
Room depth. 3.25m 3.25m 3.25m 5.25m 2.25m 225
Walls and ceiling painting lime lime lime lime lime lime

Windows orientation S.E. S.E. N.E. S.E.&N.E. N.W. AN

The ratio of window's area {d.3.63% 13.63% 14.90% 10.55% 20.94% 11.42%
room’s area

Window's area 1.44 M 1.44 1.44 1.80 nf 0.80 nt 0.36 n
Window width. 1.20 m 1.20 m 1.20 m 1.20 m 0.80m 600m

Glazing materials. Sheet glas§  Sheet glags Shest gl Sheet glass| Sheetglass  Sheet glgss
Glazing bars. wood wood wood wood wood wood

Cill height. 1.00 m 1.00 m 1.00 m 1.00 m 1.20m 0In8
Cleanliness of site location. Clean areq Clean arga anGlea Clean area Clean areg Clean ar¢a
Ground cover. Sand Sand Sand Sand Sand Sand
Finishing materials of therellow Yellow Yellow Yellow Yellow Yellow

external obstruction. plaster plaster plaster plaster plaster plaster

Source: The author based on the field survey

Table 6 Relation between temperature, humiditypilhation and human comfort in an economic house

Floor Typical floor Last floor
Apartment (1) (2) (1) (2)
Env. basis | Temp.| Hum. | Light | Temp.| Hum. | Light | Temp.| Hum. | Light | Temp.| Hum. | Light
Bedroom (1) | 1.5% | 2% | high| -1°c [-1.5%| high | 2°¢ | 2% | high 0 1% | high

uncomfortable comfortable uncomfortable semi-cotafole
Bedroom (2) | 1.5°¢| 2% | high | -0.5c|-1.5%]| high | 2°¢ | 2% | high| 0 | 1%/ high
uncomfortable comfortable uncomfortable semi-cotafole

Bedroom (3) |1.5% | 2% | high 7777 )} 1% | 2w | high 7~
uncomfortable V7 /////////4 uncomiortable U7 //////

Living area | 1.5°%| 2% | Adeq.| -1°% |-1.5%| low [1.5%| 2% [ Adeq| 0 1% | low

uncomfortable comfortable uncomfortable semi-cotafole
Kitchen -05%| 0 [low | 1% | 1% [ low| 0 | 1%]| low| 15[ 2% | low

comfortable uncomfortable semi-comfortablg uncomatole
Bathroom [-05°%| O | high| 1°c | 1% | high| 0 | 1%]| high 1%| 2% | high

comfortable uncomfortable semi-comfortablée uncatafule

Source: The author based on the field survey
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a. Plan of ground and typical floor b. Plan of last floor
Source: The author based on the field survey
comfortable Semi-comfortable uncomfortable

|:> Internal air movement - Bad smells and odours

Fig. 9 Environmental housing conditions in typical ansk ifioor in economic house

a. Plan of Second floor b. Plan of First floor c. Plan of Ground floor
Fig. 10Plans of Ground, first and second floors of case3no
Source: [3] Authority of New Communities.

Table 7: The areas of medium house (case no. 3)

Ground floor First floor Second floor Third floor

Total area 94.00 i 82.20 M 79.54 M 54.00
Source: The author based on Authority of New ComtiesliNew Borg EL-Arab Town, 1990

The position of case no. 2 is perpendicular to thelt was found from the results of a simplified
direction of the prevailing wind. The house recsive computer program which is used to calculate the day
the full sweep of the velocities. The houses are lighting levels inside the house, that there are to
planned in row arrangements, and wind shadow ismuch glare at bedrooms and bathrooms. The
caused over the subsequent units and passed by thidumination of the kitchen and the living areas of
later units. The orientation of the house diffexent apartment (2) is low. And the illumination of ing

one apartment to another. These different areas of apartment (1) is adequate.

orientations cause some problems in terms of levels, 3 Medium House

of ventilation of the house. The orientation of
apartment (2) has good ventilation at all its areas
Also, the window of the kitchen and the bathroom is h | tment. The total sdacl
to the South, so, the bad smells could not enter th as only one apartment. The fotal gross areasaaciu

apartment. But, the orientation of apartment (1) the  building service (sta_|rs and building
N entrance...ex) which is approximately 12-15m2. The
causes bad ventilation at the Southern bedrooms. | . :
. . total gross areas of the apartments in medium Isouse
spite of the kitchen and the bathroom have good -
o LS are different from the total gross area of the tmst
ventilation, but they are on the wrong direction,

because the odours and bad smells would enter theand economic house. Figure 10 show the plans of

bedrooms through the corridor via the air movingy ou case no.3, table 7 shows their total gross arestsieT

from the kitchen and the bathroom (Figure 9) 8 shows the housing variations affecting the
9 ’ environmental conditions inside a medium house.

From the field survey, it was found that there is a
variation in the areas of the medium house. Ther flo
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In the finishing materials in medium housing; the The ratio of windows area to the rooms’ area i$1hig
external finishing material is plaster like the loast The penetration of heat energy inside the house is
and economic housing, but the internal finishing increased specially in the Southern rooms. On the
materials are painted with oil which is differendrh ground floor, there is a big difference in the
the two previous housing categories. It is difféeren temperature of the bedrooms (1) and (2) (29.50d) an
from low cost and economic houses. The ratio of the other areas of the apartment. On the first and
window's area to room’s area is (13.63%) in bed second floor, the bedroom (2) has a lower
rooms. All the glazing materials are sheet glagbes, temperature (28.50c) than the other areas because i
glazing bars from wood. The surrounding areas areis characterized by the presence of two windowh wit
empty with no green areas and the ground cover withtwo different orientations. The temperature of the
sand and Asphalt, the construction methods arerooms on the third floor (300c) is high like therea
industrial methods, and this is clearly appearing temperature of the other floors. But the livingare
between the previous housing categories and thehas good temperature because it has a limited area
medium housing. Table 9 shows the relation betweenwith inadequate ventilation in comparison to the
air temperature, the percentage of humidity, other floors.

illumination and human comfort in an economic

house.
Table 8 The housing variations affecting the envinental conditions inside a medium house
Second floor Bedroom (1) | Bedroom (2) Living area Kitchen Bathroom Toilet
Room’s areg  10.56 M 10.56 M 10.56 M 14.81n% 6.50 nt 6.50 nt
Room length 3.25m 3.25m 525m 3.25m 3.25m 1.60m
Room depth 3.25m 3.25m 3.25m 2.00 m 2.00 m 1.00 m
Walls and ceiling painting Oil Oil Oil Oil Oil Oil
Windows orientatio S.E. S.E.& N.W. N.W. N.W. N.W. N.W.
The ratio of window's area fo 13.63% 13.63% 13.63% 12.15% 12.30% 5.53%
room’s areg
Window's ared ~ 1.44 nf 1.44nt 1.44nt 1.80 nt 0.80 nt 0.36 nt
Window width. 1.20m 1.20m&1m 2*1.20m 0.80 m 0.60 m 0.60 m
Glazing materials Sheet glass Sheet glass Sheet glass [ Sheet glass [ Sheet glass | Sheet glass
Glazing bars wood wood wood wood wood wood
Cill height. 1.00 m 1.00 m 1.00 m 1.20m 1.30m 1.30m
Cleanliness of site locatiop. Clean area Clean area Clean area Clean area Clean area Clean area
Ground cove Sand Sand Asphalt Asphalt Sand Asphalt
Finishing materials of the externa¥ellow plaster| Yellow plaster| Yellow plaster| Yellow plaster| Yellow plaster| Yellow plaster
obstruction

Source: The researcher from the field survey.

Table 9Relationbetween temperature, humidity, illumination andnan comfort in a medium house

Floor Ground floor First floor Second floor Third floor
Env. basis Temp.| Hum. | Light [ Temp.| Hum. | Light | Temp.| Hum. [ Light | Temp.| Hum. | Light
Bedroom (1) 2% 2% high 2% 2% high 2% 2% high 2% 2% high
uncomfortable uncomfortable uncomfortable uncomfortable

Bedroom (2) 2°c | 2% | high | -0.5% | -1.5% | high | -0.5% [ -1.5% [ high %////////////////////////////
o

N

uncomfortable comfortable comfortable

__

N

Bedroom (3) -0.5% | -1.5% | Adeq.
comfortable

N

Living area -05% | -1.5% | low | -05% | -1.5% | Adeq. | 1% [ -1.5% | low 5% | -1.5% | low
comfortable comfortable comfortable comfortable

Kitchen 05% | -1.5% | low [ -05%][ -15% ] low [ -05% [ -1.5% [ low 0 [-15%] low
comfortable comfortable comfortable comfortable

Bathroom 15% [ 2% | high | 1.5%¢ | 2% | high | 1.5% | 2% | high 2¢c | 2% | high
uncomfortable uncomfortable uncomfortable uncomfortable

Toilet -0.5% | -1.5% | high | -0.5% | -1.5% | high | -0.5% | -1.5% [ high 0 | -1.5%] high
comfortable comfortable comfortable comfortable

Source: The author based on the field survey
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a. Plan of Ground floor b. Plan of First floor c. Plan of Second floor
comfortable Semi-comfortable uncomfortable

:> Internal air movement ‘ Bad smells and odours

Fig. 11 Environmental housing conditions in ground, faetl last floors of case no. 3
Source: The author based on the field survey

Table 10 the environmental housing conditions in th cases studied of New Borg El-Arab
Temperature Humidity wind Daylighting

First floor %

Second floor ] |

Last floor 7 o

Apart.(1) Typical floor
Economic Apart.(1) Last floor
house Apart.(2) Typical floor

- |
Apart.(2) Last floor /// ' //
Ground floor % %

Low cost
house

Medium First floor
house Second floor
Last floor

|:| comfortable % Semi-comfortable ! uncomfortable

Source: The author from the resulted of the aradystudies

It was found that the percentage of relative hutyidi by the later units. The orientation of the livinga of

in the Northern side of the house is low because th this house is North West. It cannot avoid the North
high speed of the air movement in this direction. O West wind in winter. But, this orientation assists
the ground floor, the relative humidity of bedroom achieving a good ventilation and for the interidr o
(1) and (2) (62%) is higher than bedroom (3) (58.5% the house. But, there are problems in the veiatiiat
in the same apartment, because of the rise ofof the kitchen and toilet, meaning that the wind
temperature and the slow of air movement in it. On blowing from the North West window passes to the
the first and second floor, the relative humidity i living area and the Southern rooms carrying the
decreased in bedroom (2) (58.5%) because of theodors from the kitchen and the toilet covering the
presence of two different orientations for the whole area of the house.

windows. Also, table 9 shows that there is too much glate al
The position of medium house is perpendicular & th areas except the living area and the kitchen. The
prevailing wind (North West) direction. The house illumination of the living areas and the kitcherns a
receives the full sweep of the velocities. Thisetys low.

desirable for avoiding winter wind effects. Also, From the detailed study of the environmental haysin

houses are planned in row arrangements. Windcongitions in New Borg El-Arab, it can be summaries
shadow is cast over the subsequent units and passegk it is shown in table 10.
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5. CONCLUSION 5.1 Air Temperature

In the past, the economical policy of Egypt wad tha The temperature measuring show a great difference
of habitation, i.e. a construction policy not a between the temperature of the southern and the
development policy. May be that was due to thedrapi northern rooms of the same apartment in the three
increase of the Delta and Nile valley’s population cases of the study. Ventilation plays a great iole
and their extreme need for housing. That is why the controlling the interior temperature, so the bad
government has planned for the construction of neworientation of the house leads to insufficient
houses in new towns to overcome the shortage ofventilation, improper air currents speed and ineesa
housing in the central towns and cities and tothabi the interior temperature.

the youth and the low income people who can't find 5 2 Humidity and Precipitation

suitable houses in their existing cities. But, G&ps
appear in reaching the main aim of establishing the
houses in New Borg El-Arab, because off un-

There is harmful effect of the humidity and

precipitation to the exterior and the interior $ining

cooperation and un-coordinate between the mingstrie materials of the low cost and economic houses, that
because there is no maintenance for the government

in this field. From the field study, it could be houses. Rehabilitation of the building must be put
observed that the employers and employees commute

daily to Alexandria in spite of the presence of the nto_consideration to keep the building in a good
different kind of houses. This could be attributed comfortable shape.

the lack of services which is a result of the long 5.3 Wind

duration of the implementation of New Borg El- The position of the three examples of the house is
Arab, in additon to the small governmental perpendicular on the North West wind. The wind
investments. velocity is 100%. This position is not the best
The construction methods are classified into Position. They could not avoid the North West wind

traditional and industrialized methods. Constructio in winter and could not get the benefit of the good
methods directly affect the building economy and horth wind all over the year. Houses are planmed i
building conditions. This is clearly appearing thgh ~ fow arrangements causing a wind shadow over the
the direct relation between demand and supplyef th Subsequent units. Also, the windows of the kitshen
building, workers, and materials. The building bathrooms and toilets in the economic houses are
materials needed in the different stages of bujldin Oriented to the south. So, the bad odors do me&sp
differs according to each stage. in the house. But, in the low cost and medium hpuse
the odours and bad smells would enter the livigar
with via the air moving out from the kitchen and
bathroom.

From analysing the meteorological data of the
environmental housing conditions in New Borg EI-
Arab, it could be observed that the climate is
characterized by an increase of temperature and &-4 Day Lighting

decrease in humidity with the presence of a big The sky is almost clear blue all the year roundar&
difference in diurnal temperature. The humidity is is detected inside the bedrooms of the low cost,
suitable for human being activities. Rain occurs in economic and medium houses. But, the living areas
winter only. Prevailing wind in New Borg El-Arab is have lower illumination than the bedrooms. That
from the North West direction. There is too much means that the fenestration is unsuitable whether i
glare most of the housing areas in New Borg EL- size or treatment. This problem could be solved by
Arab. many ways.

The temperature, the ventilation and orientation of 6. RECOMMENDATIONS

the house are the most important factor that a&ffect \when designing Affordable houses for youth and low
the indoor climate and affect the percentage of jncome people, it should be done within developing
relative humidity inside the house. Also, the resul gjicy not habitation policy. That mean servicesl an
of the simplified computer program show that glare ;o gpportunities should be established at the same
is detected inside all the case study houses. Th&jme with the habitation to attract the youth ahé t
effective periods for the human being outdoor are |4\ income people and support them to live in. The

about 41.6% of year. These periodso change rchitects should integrate the affordable housing
internally. They could be increased to 66.6% @ th \yith the surrounding environment in terms of human

year or decrease to 33.3% of it. This change d&pen comfort. That can be achieved through a good design
on the building materials, the design of the housefor the house using the suitable building materials
elements, and the site of the house. available within the same region, taking into
Table 11 shows the relationship between the consideration all the environmental housing
environmental bases; temperature, relative humidity conditions.

precipitation, wind, and day lighting and the hogsi

external and internal elements.
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Table 11 The relationship between the environmerttatiitions and housing elements

Housing elements Temperature

Rel. Humidity Orientation Day lighting

Layout compact with groups

north

north east

south east
rooms

south

south west

Orientation north west

7
o

north

south east

services south

south west

|

north west

outdoor sandy area

areas green area

humidity insulated
Roofs

non heat insulated

concrete
Walls

bricks

openings large dimension

comfortable

Source: The author from the resulted of the anadi/8tudies

Semi-comfortable

From the detailed study of the environmental hagsianditions in New Borg El-Arab, it could be obsahthat the well

designed houses, the choice of suitable finishiagerals and the landscape around the house caecptbe inhabitants
from climatic changes and much glare. Also, they p@vide comfortable conditions without the usexpensive, energy —
consuming mechanical equipment.

The three main recommended criteria of houses6.2 The Finishing Materials
design resulted from the conclusion of the study ar

¢
¢
¢

The house design
The finishing materials
The landscape around the house

6.1 The House Design

¢

Layout: Compact planning for groups of
buildings to provide mutual shading and
minimum exposure to the sun. The most
suitable buildings should have inner courts.
Orientation: The large dimensions of the
building and the windows of the house should be
perpendicular to the North South direction. The
best position of the house is at 45 degree to the
North West wind. The wind velocity is reduced
to 50%. This position is better than the other ¢
positions because it could avoid the North West
wind in winter and get the benefit of the good
north wind all over the year.

Rooms: Should ideally open onto an inner court
and should be characterized by a large size area.
Services: Kitchens should be insolated against
heat, separately ventilated and oriented well.

¢

¢

Engineering Research Journal, Minoufiya University, Vol. 33, No. 2, April, 2010

Roofs: The upper roofs surfaces should be
covered with reflective or heat insulating
materials, The roofs could be designed as a
double roof with an air gap between them, The
under surfaces of the external roofs must be
covered with heat absorbing materials, Domes
and vaults could be used to cover some buildings
to minimize the area exposed to the
perpendicular rays.

Walls: The simplest solution is to follow the
traditional thick walls, Double wall could be
used to prevent the penetration of the heat inside
the building, the surfaces must be chosen from
smooth surfaces with light colors, to reflect heat.
Openings: An air draft should be created by
opening a lantern in the upper roof of the
staircases; furthermore, small fanlight should be
also located in the door of the apartment.
Horizontal louvers could be used especially in
the Southern facades to decrease the heat
pressure on the walls and windows by shading
them during the day when the heat energy is
very strong.
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¢ The windows should be placed in the direction [4] Authority of new communities, New Borg EL-
of the suitable wind to direct hot air away before Arab town. Cairo: Akhbar EL-Youm press, 1990

affecting the temperature of the room. [5] Banham, R. The architecture of the well-
¢ Use long narrow windows, as they give evenly ~ tempered environment. London: the architecture
distributed light over the room, and prevent press, 1969

pools of glare. [6] Central Agency for Puplic Mobilization and

¢ Use the ab_ove_ Windows‘_ at the corner _Of the Statistics. Statistid yearbook; A.R.E. on 1/1/94.
room, as this will throw light onto the adjacent Cairo: CAPMS, Organization press

perpendicular wall surface thus providing a large
apparent source of a lesser luminance than the
window, which will enhance the daylight level

[7] Chudley,R. Building construction handbook.
Great Britain: St. Edmundsbury press Ltd, 1995.

within the space. [8] EL-Bannany S. A. Design guidelines for energy

¢ Use heat absorbing glass to reduce heat and conservatior_w in the hot-arid areas, Egyptian solar
glare, but on account of reducing illumination energy society. Alam AL-Bena, March 1986,
levels. Vol. 6, No. 67, pp. 119-127.

¢ Use light shelves instead of the traditional [9] Government Executive Regulations of the Law of
overhang, with its upper part painted white or Construction and Destruction,  Ministerial
mirrored, to reduce glare and reflect daylight decision 237-1977 executive regulations no. 106-
deep into the room, thus balancing the light 1976. Cairo: Laws Bank-EL-Arabi & co
gradients. [10] Konyo, A. Design primer for hot climate.
¢ Use Venetians blinds with vertical slats, which London: The Architectural press Ltd, 1984
can be adjusted as needed, thus preventing glar

while still reflecting light into the interior. (111] Metrological Authority, Monthly and annual

means of maximum temperature. Borg EL-Arab:

6.3 The Landscape Around the House 1992-1996
¢ Green areas around the building have a moderate[12] Metrological Authority, Monthly and annual
reflections factor; it is better than sandy lands. means of humidity (%)’ Borg EL-Arab: 1992-

¢ Buildings must be surrounded by trees and 1996.
shrubs which are evergreen for obstructing the . .
sun rays before reaching buildings by making [13] Metrological Authority, Monthly and annual

had d acti ir filter t d and 'Mmeans totals of precipitation (mm). Borg EL-
Zuzt‘ows and acting as an air filter to sand an Arab: 1992-1996.

¢ Providing areas of water pools around the [14] Meteorological Authority, Monthly and annual
buildings, to decrease the heat pressure on the Wind rose tables. Borg EL-Arab: 1992-1996.

buildings. [15] Ministry of State for New Urban Communities.
(1995), New communities in Egypt. Kalyoub:
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