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Abstract

Ventilation, lighting and heating are interrelated things, which are required in the environmental sanitation. Everyone knows that
fresh air is required for all human beings. If in a room of the building, the supply of fresh air is stopped, it will produce headache,
a sense of depression, sleeplessness, lassitude, loss of appetite and overall inability to concentrate the attention. Such conditions
sometimes occur in stuffy theatres or other places of public meeting also. Therefore, it is most necessary to have proper
ventilation in the buildings and prevent the stagnation of the air at any place. Environment Sanitation is most important which is
required for the well-being of the living being and our buildings should align with the nature as such.
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l. INTRODUCTION

The term ‘environment’ is used to mean the region, surroundings or circumstances in which anything exists and everything
external to the organism is included in it. It is derived from an old French word ‘environ’ meaning encircle. The environmentalist
is a person working to solve environmental problems such as air and water pollution, the careless use of natural resources, noise
pollution, uncontrolled pollution growth, etc.

Barrow (1995) defines environment as the sum total of conditions within which organisms live. It is the result of interaction
between living (biotic) and non-living (abiotic) parameters.

According to Schaefer in Stephens (2002), In relation to human health, the “environment” includes not only the physical and
biological elements of nature, but also human-based systems — cultural, economic, political, technological, spiritual and
relational — that make up the setting in which people live. (ReNED, 2006).

A. Environment

The environmental engineering is the combination of environment and human beings. The environment mainly consist three

components:

— Atmosphere (i.e. air)

—  Hydrosphere (i.e. water)

— Lithosphere (land or soil mantle)

The environment of human being included the following factors:

1) The abiotic factors of land, water, atmosphere, climatic sound, Odour and tastes

2) The biotic factors of animals, plants, bacteria and viruses

3) The social factors of aesthetics

There are mainly three major objectives of environmental engineering:

1) To protect the environment from potentially deleterious effects of human activity e.g. fuel consumption like carbon,
hydrogen and Sulphur etc. Sulphur present in fuel reacts with oxygen in air and changes to S — SO, — SOz — H,SO,.
When rain falls in the forms of H,SO,, it is called ‘acid rain’. The carbon present in fuel changes to CO, gas. When a layer
of CO2 gas forms in the atmosphere, it does not allow to change in temperature in the space below it. This phenomenon is
known as “Greenhouse effect”.

2) To protect the human beings from the adverse impact of environment i.e. polluted water

3) To improve the environmental quality and well-being of human life.

B. Sanitation:

The concept of sanitation has been defined in a number of ways. Mensah (2002) define sanitation as the state of cleanliness of a
place, community or people particularly relating to those aspects of human health including the quality of life determined by
physical, biological, social and psychological factors in the environment.

Schertenleib et al (2002), define sanitation as interventions to reduce people’s exposure to diseases by providing a clean
environment in which to live and with measures to break the cycle of disease. This usually includes hygienic management of
human and animal excreta, refuse and wastewater, the control of disease vectors and the provision of washing facilities for
personal and domestic hygiene. It also involves both behaviours and facilities which work together to form a hygienic
environment (World Bank, 2002).

Nyamwaya (1994) also defines sanitation as the proper disposal of human waste, i.e. faeces and urine. It includes keeping the
human environment free of harmful substances which can cause diseases.
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C. Environmental Sanitation:
The efficiency of working depends on the atmospheric temperature and pressure. During summer when the external temperature
is more than that of blood, less food is required and the working efficiency of persons is decreased. On the other hand, during
winter, to maintain the blood heat more food is required and the secretion of urine is decreased. These all increase the overall
efficiency. That is why people of cold countries are more hard working than that of hot climate. The health of people also
depends on the humidity in the atmosphere. Moist climate favors the growth of disease bacteria; therefor it is not good for health.
Similarly, very dry air is also not good for heath. The moisture content in the air should suit the skin for healthy living.
Everybody knows that light is compulsory everywhere for the working. Sunlight has many beneficial effects upon the health
of human beings. In cold countries people used to take sunbath for their health. The efficiency of working also depends on the
intensity of the light. In dim light it becomes difficult to work and headache starts. Similarly, very bright light affects the eyes.
Modern medical authorities strongly recommended the sufficient light in the buildings for healthy conditions of human body.

D. Ventilation:

The process of removing used air or vitiated air by fresh air from buildings is called the ventilations in buildings. This can be
done natural method or artificial method.

1) Obijects of Ventilation:

1) To remove the resumed air from the buildings,

2) To supply oxygen for humans in the buildings,

3) Toremove the excessive moisture,

4) To cool the body of humans and remove the excessive heat.

5) To prevent the suffocations of theatres, assembly halls and other public meeting places.

6) To cool the surrounding objects and freshen the atmosphere inside the buildings.

I1l. THE NEED FOR ENVIRONMENT SANITATION

The purest sea and mountain contains 20.999 volumes per cent of oxygen. In the overcrowded halls it is as low as 20.65. The
carbon dioxide is obtained by combustion, purification, fermentation, fog and respiratory processes of human life. The quantity
of Carbon dioxide is decreased by vegetation, rain and high winds. If the percentage of CO2 increases up to 1.5 it will produce
nausea, depression and headache. If it becomes 2.5 percent, it will extinguish the candle. The presence of 5 percent by volume of
carbon dioxide causes fatal accidents. The atmospheric air consists of oxygen and nitrogen but certain impurities are always
present in the air.

The composition of air is as follows:
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Out of other impurities present in the air, the carbon monoxide is the most poisonous, it is formed by the imperfect combustion
of carbon and cast iron stoves give it off in considerable quantities.

A. Combustion and Respiration:

The quantity of oxygen is reduced and carbon dioxide increased by combustion and respiration. When coal is burnt, it gives off
carbon dioxide, carbon monoxide and other impurities. Similarly, during respiration and breathing an average adult gives off
0.017cu. metre per hour carbon dioxide. Each cubic metre of gas on burning also gives 0.017cu. metre carbon dioxide.
Therefore, combustion and respiration continuously impure the atmosphere and should be continuously freshened by proper
ventilation.

B. Quantity of Air Required:
Under average conditions air contains 0.04 percent carbon dioxide. If in the standard of purity 0.06 percent of carbon dioxide is
allowed, an adult will make 85 cu.m impure per hour, because he will add up 0.02 percent of carbon dioxide per hour.

The following table gives the quantity of air required per head per hour. During the design of buildings, sufficient care should
be taken so that each percent may get fresh air and there should be no sufficient air in the buildings. Undermentioned table gives
the air space required for the design purpose.
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Table-1
S.No. Type of Building Quantity of Air required per head per hour in cu.m.
1 Living Room 34.0
2 Sleeping apartment 354
3 School-Higher Secondary 25-34
4 School-Nursery 20.0
5 Ball rooms 60 — 68
6 Dining halls, Cinema Houses, Meeting rooms, lecture rooms 34 -43
7 Ordinary hospitals 34
8 Infectious hospitals 60 — 68
Table - 2
S.No. Type of Building Air space Required per head in cu.m.
1 Factories (No space more than 4.26 m) from floor taken into account 115
2 Hospital 34-425
3 Wards 34
4 Common lodging houses 85-115
5 Prisons with separate cell 22.6 percent
6 Permanent barracks of Army 17
7 School 55

I1l. MEASURES FOR EFFECTIVE SANITATION

The systems of ventilation can be broadly classified as under:

1)
2)

Natural System
Artificial System
Plenum System
Vacuum System
Balance System
Air — Conditioning

A good ventilating system should have the following characteristics:

1)
2)
3)
4)
5)
6)

It should be possible to control the incoming and outgoing air from the rooms.

It should freshen each and every corner of the room and there should be no stagnant pockets left.

It should only allow the entrance of fresh air free from dirt and excessive moisture.

It should avoid drought for which the maximum velocity of air should not be more than 16 metres per minute.

It should draw sufficient quantity of fresh air which is necessary for preventing stagnation.

It should also allow the control over the room temperature which should not decrease or increase than that required for
comfortable working and living.

A. Natural System
For ordinary buildings natural system of ventilations is mostly used. In this method natural forces are used for the removal of
foul air and admittance of fresh air in the buildings through ventilating inlets and outlets respectively.

When air is heated, it expands and raises, therefore the air which is given off by the body, starts rising upward and is collected
below the ceiling of rooms or apartments. This can be taken out by the ventilators of properly designed ventilation outlets. The
fresh air is admitted in the building through doors, windows and properly designed ventilation inlets.

The efficiency of natural ventilation depends on the wind velocity and the difference in the specific gravity of inside and
outside air of the apartments. As the cold air on fresh air has less specific gravity than the warm foul air, therefore, it should be
drawn inside the room sufficiently below the ceiling. The height of the sill of the windows should be sufficient high from the
floor level so that the current of wind may not hit the sleeping.
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Fig. 1.1:

Persons in the room and giving them a sense of drought, in tropical countries the windows are provided on the windward as
well as leeward side. These windows admit air only when they are open, therefore in some better places fan lights are provided
above or below the windows as shown in Fig. 1.1. The position and inclination of fan-light should be such that the fresh air
should drive off all the foul air from the room as shown in second image of Fig. 1.1
In case of sloppy roofs ridge ventilators may be provided as shown in Fig. 1.2.

ey

Fig. 1.2:

In very cold countries it is not possible to keep open the doors and windows for the natural ventilation purposes. In such places
properly designed ventilation inlets and ventilation outlets are provided. These inlets should be placed at suitable place about 2 m
above the floor level on the side of fire-place. The inlets should also be so arranged as they can draw pure fresh air from the
atmosphere. Dirt and other organisms should not be collected in them; and they should be self-cleaning.

The position of ventilation outlet directly depends on the position of the ventilation inlet. In cold countries the fire place is the
natural outlet. In few places ventilating flue pipes are used as outlets. These pipes are most suitable for ventilating basements and
other small rooms of the buildings. The outlets should get their motive power by heat or exhaust. Otherwise, they will act as
ventilating inlets and will draw cold air from the atmosphere.

B. Artificial Sanitation:

1) Plenum System
This system is mostly used in cold countries and comprises complete ventilation and heating unit. It includes:
1) A filter of air washer.

2) A heater warmed by hot water, electricity, steam or gas.

3) A centrifugal fan for forcing the warm air.

4) A system of distribution ducts connecting every room to the building.
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When centrifugal fan starts, it draws air through the air inlet, which is first filtered and then heated up upto the required
temperature. The fan forces the warm air through duct, which reaches in all the rooms through the openings of ducts kept in the
ceilings. When air enters the rooms, it increases the inside pressure due to which foul air forced out through the outlets.

This system is also used during the construction of the tunnels for ventilating them.

2) Vacuum System:

This system is mostly used in cinema houses, assembly halls, hotels and other public buildings. In this system, the foul air is
forced out from the rooms or halls by means of exhaust fans, exhaust pumps or other suitable means due to which partial vacuum
is created in the halls. When the partial vacuum is created by expelling foul air, the fresh air starts coming through the doors,
windows and other ventilation inlets. This is very good and cheap system for tropical countries under favorable conditions.

3) Balance System:

This is combination of Plenum and Vacuum System. In this system pumps or centrifugal fan are fixed in the bottom which
continuously supplies the fresh air, while the foul air is also continuously forced out by means of exhaust fans. This system is
very efficient but very costly.

IV.LIGHTING

Everybody knows about the importance of light. It is as important for the life as the fresh air. Without light it is not possible to
pull on the life. If the plants are deprived of light they cannot grow. Light plays a vital role in the growth of human and other
living beings. The lighting can be classified as:

Sunlight or natural light

Assisted natural light or reflected sunlight

Artificial light

A. Natural Light

The sun’s light is composed of seven colors, which can be separated by passing it through a prism of glass. If the light is splitted,
the band of colors will have blue, red, yellow, green, violet and orange. The ultra-violet rays present in the sunlight are very good
disinfectantive and kill the disease bacteria’s. These rays also purify the blood, improve the health and give the power of
resistance to disease. That is why now a days in cold countries the people have started taking sunbaths. Therefore during the
construction of new buildings, care should be taken that each room should get the natural light, directly at any time during the
day. The position of doors and windows should be such that sufficient solar light can enter into the buildings. In long and narrow
rooms it is better to provide windows in the end walls. The total areas of doors and windows should not be less than 1/10th that
of the floor area of the room preferably it should be 1/7th of the floor area. The location and area required by the doors and
windows also depend on the climate of the country. In hot areas less numbers are required than in colder countries.

While locating the windows in institutions or office-buildings care should be taken that light should enter in such a way that it
may not cause glare and obstructions in a usual work. This is necessary because if the light is coming from behind the shadow of
the body will come in front. If the light is coming from the right sight the shadow of the hand will come on the writing table. If
the light is coming from the front it will cause glare and obstruct the worker and increase strain on the eyes. The intensity of the
light should also be such that it should be comfortable for the persons to do their work i.e. it should not be too bright or dim.

B. Reflected Sunlight:
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Fig. 1.3:

Practically, it is not possible to construct buildings in such a way that each room may get sufficient natural light directly, due to
adjacent light buildings. Similarly in the basements and other interior rooms, some arrangement should be made to get natural
light if not directly then at least indirectly or by reflecting it. The reflected or diffused sunlight can be obtained in various ways.
In case of multistoried buildings which are constructed side by side the assisted light can be obtained in the lower stories by well-
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designed windows which reflect it. In foreign countries Luxfer prisms are used in the building for obtaining reflected light. Fig.
1.3 shows some of these methods. In the case of basement for obtaining natural reflected light there are various methods, few of
them are illustrated in Fig. 1.4.

C. Artificial Lighting:

In large buildings it is not possible to get the required intensity of light at every point. Similarly during nights, cloudy weather
and closed rooms, artificial lights are required. In olden days it was obtained by burning candles and lamps, but now a days
electric light is used almost everywhere for this purpose.
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Fig. 1.4:

V. CONCLUSION

There should be main focuses on behaviour change through integrated and intensive hygiene and sanitation education. This helps
to stimulate demand and is followed-up with provision of real and affordable options, resulting in the construction and use of a
wide range of well-designed, affordable and waste-management measures.
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