
 
 
 

Lesson 30 
Drain and drain layout for small and large dairies  

30.1 INTRODUCTION 

The ratio of milk to water used in various dairy plants varies from 1:1 to 1:3 depending on the type of plant. The 
old figure of water use was quite large but now water conservation measures resulted in to considerable low 
level of water consumption. Water is mainly used for washing of equipments, floors, milk crates/cans, hot 
water, chilled water etc. When water is used in dairy plants, it is necessary to provide drains and piping 
arrangement to transfer the waste water to effluent treatment plant (ETP) of the dairy. The drains and pipeline 
layout should be such that it maintains hygienic conditions in the processing area and waste water containing 
milk resides is efficiently collected from all the sections and finally supplied to the ETP plant.  

30.2 DRAINAGE SYSTEM FOR DAIRY PLANTS 

Drainage system is very important in dairy plant. Therefore, it is one of the essential considerations at the stage 
of planning and design of dairy building. It is important to provide adequate numbers of sanitary drains coupled 
with waste water conveying system to transfer the effluent to the treatment plant. Any shortcomings may lead to 
choking of drainage pipelines and unhygienic conditions in the plant. Cast iron or PVC pipelines are commonly 
used for conveying of effluent in dairy plants. The planning and lay out of the drainage system is done in such a 
way that it is possible to separate high BOD and low BOD effluent. This is necessary to adopt different methods 
for the treatment of effluent. Anaerobic method of treatment of high BOD effluent is getting considerable 
importance in dairy industry as its operating cost is low and it generates methane gas which can be used for 
boilers. The following points should be considered while planning and laying of drainage system.  

1. Select the most appropriate type of drains and entire system considering hygienic conditions.  

2. Use the drains which can be cleaned easily.  

3. Provide adequate number of drains considering the maximum flow of water.  

-  

5. Regular cleaning of sanitary drains is recommended to avoid chocking of drainage system.  

30.3 FLOOR TRAPS FOR DAIRY FLOORS  

A trap is a device which is used to prevent sewer gases from entering the processing area of the building. The 
traps are located below or within a plumbing fixture and retains small amount of water. The retaining water 
creates a water seal which stops foul gases going back to the processing area of the building from drain pipes. A 
good trap should maintain an efficient water seal under all conditions of flow. In Gujarat, sanitary trap used in 
large capacity dairy plant are popularly known as Amul trap (drain) which is fabricated using 2 mm thick 
stainless steel and is available with the sanitary design for dairy and food industry. These are available in 
various specifications and finish based on the need of industry.  

Drains for dairy plant floor may be square type or round type. A trap is placed beyond or underneath the drain. 
A typical floor trap is given in Fig. 30.1 which has two cast iron cover plates, the lower one perforated and the 
upper one slotted. The top plate retains big size materials such as bottle caps, threads, glass pieces etc. while 

lower perforated plate retains relatively smaller size materials. The debris retained on these plates can be 



removed. 
 

 
 

30.4 DESIGN CONSIDERATION FOR DRAINAGE SYSTEM OF DAIRY PLANT  

The efficient collection of the effluent from all the sections of dairy plant and conveying of the effluent are two 
important considerations for the drainage system of dairy plant. There are two categories of drainage system.  

1. Drainage system for different sections of dairy, laboratories,

2. Storm water drainage system for collection of rain water from roof, surface water from paved areas. This 
water is quite clean and can be handled for useful applications such as water re-charging of wells/tube wells. 
The system consists of big size cannels and cement pipelines of big diameter, pumping etc. This system of rain 
water management is also very important in order to eliminate water accumulation in the dairy premises.  

In this lesson the main emphasis is given for the drainage system for different sections of dairy plant. This 
system is continuously in use throughout the year and hence adequate attention is required to design and laying 
of the system. Some of the important points to be considered are indicated be low. 

· Floor in the processing section should be laid with adequate fall so that water runs quickly to drain. This is 
also important to extend the life of the floor. The minimum slope should be 1:80 and slope up to 1:40 is 
considered better from point of view of drainage. The recommended slopes in floor towards drain for 
processing room is 0.25 inch per foot and 1/8th inch per foot for cold store. The probable places where spillage 
of milk may occur. The slope should be arranged in such a manner that liquids will flow to the drain by the 
shortest route. 

· The arrangement of drains in a large processing room is shown in Fig. 30.2. In this layout, the entire floor of 
the large milk processing unit is divided into 8 segments and 8 floor traps have been placed to catch liquid flow 
from the floor segments. Liquid falling on any of the segments will quickly move towards nearest trap. Drains 
underneath the traps run in straight lines as shown in Fig.30.2 and meet the main drain line which later joins the 
main sever line. This type of layout is highly recommended for large milk processing rooms. For small 
processing rooms, this type of arrangement may be provided on the side of the wall keeping about 30-40 cm 
distance from the wall. 



Use vitrified salt glazed clay/concrete/PVC sever pipeline to transfer the dairy effluent to treatment plant.  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Lesson 31 

Ventilation, Illumination and fly control 

31.1 INTRODUCTION 

The circulation of air in different sections of dairy plant is very important to maintain better quality of air inside 
the plant. It is also necessary to provide adequate level of illumination in different sections as well as at specific 
location of the section in order to carry out different operations with safety of workers and inspection of the 
operations. The control of fly is very essential to maintain sanitary conditions and to meet safety standards for 
various products. 

31.2 VENTILATION IN DAIRY PLANT

The term ventilation refers the circulation of air in order to maintain quality of air in the plant. The ventilation 
system includes supply of fresh air and removal of fumes, heat, dust, toxic gases and undesirable odours. 
Efficiently designed ventilation provides adequate quantity of fresh air of standard quality. In dairy plants, large 
quantity of water, cleaning solutions, hot water and steam is used for various purposes. Vaporization of water 
and flash vapour produced in different sections are causing to increase the relative humidity of the air. Higher 
level of relative humidity is not desirable as it creates uncomfortable conditions for the persons working in the 
plant. For human comfort, relative humidity of 60-65% and air temperature of 22-240C are desirable for 
majority of people. It is reported that each person requires about 0.5-0.75 m3 of fresh air per minute for 
breathing. The comfort condition is difficult to obtain in a fluid milk plant without providing effective control 
on the quality of air. Higher humidity is also responsible for corrosion and growth of molds. It may be noted 
that it may not be possible to achieve desirable condition of air only by ventilation but it may be necessary to 
use air conditioning system to achieve optimum quality of air in the plant. Ventilation is important in dairies 
from point of view of sanitation as well as quality of the products. The quality of milk and milk products are 
adversely affected by odors absorbed in poorly ventilated rooms. 

31.2.1 Objectives of ventilation 

 To provide requisite quantity of oxygen by way of fresh air 
 Removal of ventilated air 
 Circulation of fresh air in room 
 Maintenance of necessary level of RH 
 To maintain proper temperature of room 
 To eliminate dust, odor, smoke, etc from the air 
 To remove any pathogenic and other bacteria that might be present.

31.2.2 Methods of ventilation 

The conventional methods such as providing windows for cross ventilation, opening of doors, windows and 
using electric fans are not adequate in dairy plants. These can serve the purpose in small rooms and the sections 
where generation of water vapour is very less. Therefore, ventilating equipments are required to be installed for 
replacement of air in large food processing rooms. This can be achieved by providing ceiling ventilators or 
ventilating sash or ventilating skylights. Ventilation for milk receiving room, can washer area, crate washer 
section etc. requires special considerations as water vapour generated in these sections is very high. A large 
quantity air replacement with control is necessary for these sections depending on the size of the section. Thus, 



the purpose of efficient ventilation is to remove stale air containing excessive water vapour. The number of air 
changes desired (i.e. number of times the volume of the air of the room is changed by fresh air per hour) types 
of processes, environmental conditions and number of persons working in these rooms. The methods used for 
ventilation can be classified as under.  

1. Natural ventilation 

 Difference in temperature between the air inside and outside 
 Pressure difference caused by the wind 

2. Mechanism ventilation 

 Simple input and/or output fans
 Plenum ventilation systems 

Sensible heating or cooling of air changes the relative humidity of air. The problem of higher humidity is the 
major consideration in design of efficient ventilation. The knowledge of psychrometry is important in order to 
measure and monitor the quality of air. The use of different types of air filters followed by suitable air 
processing/replacement is necessary for optimum result. These aspects are important at design stage of the plant 
so that location of windows and mechanical system can be accommodated in the plant. The purpose of 
mechanical ventilation system is to provide large quantities of air changes. It gives 10-15 air changes while 
normal ventilation gives 4-5 changes. The problems associated with plenum ventilation are the noise and 
improper distribution of air. It is desirable air should be distributed without producing excessive draft with 
minimum possible noise level. In large sections many diffusers are installed on the ceiling/wall to distribute the 
air without producing excessive draft. Rectangular or circular air duct with flow control dampers may be used in 
specific requirement of the plant.  

1 air exchange = total cubic meter of air in the room 

Total number of air changes is the number of times the total volume of the room exchanged per hour. For 
example, if the number of air changes is 10, it means that the total volume of the air of the room is changed 10 
times in one hour time. 

31.2.3 Maintenance of Ventilating Systems

1. Cleaning, removal of dirt and dust as well as and painting of ventilating sash, ventilating skylights and ceiling 
ventilating at regular interval.  

2. Regular cleaning of fans and blower blades is important for efficient operation. Dust and dirt deposited on the 
blades of fans and blower may cause unbalancing which may result into vibration and noise. Maintenance 
should be done carefully so that blades are not damaged.  

3. Filters used in the system are to be cleaned on regular basis considering the quality of air and type of filter  

4. Wherever corrosion noticed at fan housing or any part of the system, it should be wire brushed and painting is 
done using antirust paint. 

5. The totally enclosed motor should be kept free from lint, dust and paint in order to maintain better heat 
transfer to cool the motor. 

6. Check the electrical connections at regular interval.  



 

31.3 ILLUMINATION  

Lighting has played very important role in industrialization as it has reduced the difference between day and 
night conditions to carry out various operations. Dairy plant operates during day and night time to process the 
milk and to manufacture different products. Proper level of illumination is important for reducing the strain on 
the eyes of workers and providing safe working conditions in the plant. Selection of most energy efficient 
lighting system for various sections is very important in dairy and food plants. A well designed, energy efficient 
lighting system can mean higher lighting levels and lower energy costs. It is possible to reduce energy costs by 
making small changes to the lighting system. The terms used in connection with illumination are explained 
below 

Illumination usually refers to energy radiated in the visible spectrum from 0.38 to 0.70 u wave length. 
Illumination is important in the processing plant from the standpoint of visual operation, safety, cleanliness, 
inspection and color recognition. Bright light should not be defined as good illumination, because it may cause 
pain in the eyes. A good illumination is defined as illumination which produces no strain on eyes.  

31.3.1 Requirements of good lighting

1. Enough light for all visual tasks 

2. Proper distribution and diffusion of light 

3. Absence of glare 

Wall and ceilings should be painted in light color, not only to minimize the contrast between work and 
surroundings but also to give maximum results from illumination. A window area equal to 20 % of the floor 
area is suggested where dependence is placed upon natural light. 

To fulfill the requirement of proper illumination, light should be well diffused without flickering. To achieve 
optimum result, background ceiling should have a minimum reflectance of 75 % and side walls from 50 to 65 % 
and the floor a reflectance of about 20%. The reflectance of the floor, walls and ceiling with a given light 
depends upon the roughness and color of the surface. A dark color will absorb more light, giving a lower 
reflectance, whereas a light color reflects a large portion of the light. The illumination in a milk plant should be 
such that the work can be done accurately, with speed and ease without straining the vision of the employees. It 
is necessary to understand the following terminology to select the most efficient source of light. 

· Lumens: It is a measure of light output from a lamp. e.g. 40 watt (W) incandescent bulb produces about 13 
lumens per watt (13 lm/W). 

· Lux or Foot-Candle: The light level at the working surface is measured in lux or foot-candle (fc). [10 lux 
=1fc]. e.g. Outside illumination level in summer will be around 80,000 lux or 8,000 fc.  

· Average Rated Life: The average time it takes for 50% of light bulbs to fail is called average rated life.  

· Color Rendering Indexes (CRI): The ability of light sources to render colors the same way sunlight does is 
called CRI. 

It is necessary to get maximum lumens per watt to reduce energy costs for illumination. Typical lumen outputs 
are shown in Table 31.1 



 

 

31.3.1 Types of Light 

31.3.1.1 Incandescent 

Incandescent lamps are not energy efficient as shown in Table 31.1. Incandescent lights also attract flies and 
other insects and are quickly coated with dirt that further reduces the amount of light available. These lamps 
have relatively short rated life.  

31.3.1.2 Fluorescent 

Fluorescent light should be the main light source in dairy plants. Fluorescent light is very energy efficient 
compared to incandescent bulbs. It has long rated life and gives good quality light and Lumens/W is very high. 
There are 2 types of fluorescent systems used in industry namely compact and tube fluorescents. Fluorescent 
tubes are available in a variety of lengths and diameters.  

Advantages of fluorescent lighting are given below.  

· Fluorescent lighting takes less energy to provide the desired level of light. 

· Fluorescent tube lamps last 20000 h 

· Conversion from incandescent to fluorescent will reduce energy usage by up to 75%.  

Fluorescent typically has a payback time of less than 2 years.  
 

 



31.3.1.3 Light Emitting Diode (LED) 

Light Emitting Diode or LED systems are not yet used in commercial factories. Research is required to ensure 
this technology for various applications. Energy efficiency of LED lamps can be very high (50 lumens/W) and 
life is much longer (up to 100,000 h) than other light systems. If the technology can be adapted for barn 
environments, it is expected that LED lighting systems will provide large on-farm energy savings in the future.  

Advantages of LED are as under.  

· Environmental friendly-energy efficient with 1/5th of the power consumption of incandescent lamps. 

· Long life - LEDs lasts up to 100,000 h compared to incandescent bulbs at 1,000 h or 20,000 h fluorescent 
lamps 

· Low maintenance cost 

· Miniaturization - small size allows them to be used in areas not easily accessible 

· High reliability - LEDs are solid-state devices, without moving parts, glass or filament to break. They are 
robust and vibration proof.  

· Fully dimmable

· Multicolor - available in all colors 

· High speed response - immediate response, no preheat or starting time required.  

31.4 FLY CONTROL BY AIR CURTAIN 

Air lock: It prevents contact of external air to internal air of cold store, it works as buffer. Its temperature is 
higher than the temperature of cold store and less than the temperature of external air. Air lock requires some 
space and at that space we cannot store the product.  

Air curtain: Blowing of air at certain velocity with the blower producing air to prevent the entry of air from 
outside the door is called air curtain. Air lock system is not suitable if it is required to open the door frequently. 
Air curtain is a stream of air at usually certain velocity blown down it to prevent direct entry of external air. Its 
advantages are: 

 It controls the temperature 
 The door can be kept open 
 Control of dust and flying insects 

 

                                            

 

 

 



 

Lesson 32 

Paints, coatings and mold prevention 

32.1 INTRODUCTION 

The purpose of painting is to protect the building and engineering materials from corrosion and rusting. This 
will greatly enhances the useful life of the building and equipments. Painting and coatings also decorative look 
to the building. The selection of appropriate paint and coating material is very important to get optimum result. 
The control of mold growth over the building and other parts of walls, ceilings, cold storages etc. is one of the 
essential requirements in dairy and food plants.  

32.2 PAININGS 

The objectives of painting are as under.  

· It protects the surface from weathering effects and effect of other gases and fumes. 

· It prevents decay of wood and wood based products.  

· It prevents corrosion in metals used in dairy plants.  

· It gives good appearance to the surface.

· Painting makes the surface smooth for easy cleaning.  

· It makes the surface hygienically good, clean and attractive.  

Paint is made of two broad components pigments or solid powders and vehicles (carriers), which transfer the 
pigment onto surface. Paint consists of base material, carrier, drier, coloring pigments and solvent. A base is a 
solid substance in a fine state which forms the bulk of paint. It forms opaque layer over the surface of the 
material to be painted. Vehicles are the liguid substances which hold the ingredients of paint in liquid 
suspension. Paints and other protective coatings deteriorate rapidly in dairy plants because of constant exposure 
to moisture, acid, alkali and high humidity. Painted surfaces showing evidence of deterioration must be attended 
immediately to maintain coating of the paint on the surfaces. It is noticed that break in color film may cause 
similar failure surrounding the area. If timely maintenance is not carried out, then hygienic conditions will be 
adversely affected. It is possible to extend the life of painted surface inside the plant by minimizing 
condensation of steam/water vapour by installing mechanical ventilators.

Adjoining rooms at different temperatures differ in vapour pressure which causes moisture migration from one 
room to another. Under such conditions, moisture may penetrate the paint film on the colder surface. In order to 
minimize this effect, the wall of the warmer room must have an impervious paint film to provide a vapour 
barrier. 

The surfaces to be painted should be cleaned and dried before applying paint coating. Apply rust inhibiting 
primer on bare unpainted steel before applying color coating. If previously painted surface is to be repaired, 
clean the metal surface by using wire brush and then apply the color. Concrete and plastered surfaces should be 
thoroughly cleaned by means of wire brush to remove loose paint before applying new paint.  



Dairy products readily pick up solvent fumes from paint and therefore, it is necessary to avoid brushing or spray 
painting in room containing milk or milk products. During painting, every effort should be made to provide the 
best possible ventilation both to minimize product contamination and to reduce the nauseating effect of the paint 
fumes on the painters. Ventilation should be continued until the paint is dry and the room is free of solvent 
fumes. 

32.3 Characteristics of ideal paint  

The following are the ideal properties of paint.  

· Good spreading power 

· Low cost 

· Ease of application 

· Drying in reasonable time 

· Form hard and durable surface 

· No effect on the health of painters/workers 

· No effect of weather 

· Attractive and pleasing appearance 

· No cracks on drying 

· Produce uniform film 

32.4 Types of paints 

32.4.1 Oil paint 

It is oil based ordinary paint which is applied on wood, plywood, metal surfaces walls etc. It is necessary to 
apply oil primer before the application of two coats of oil paint. The surface to be painted should be free from 
moisture before the application of primer coat. These pains are available in glossy and mat finish variety to 
select as per the requirement. It can be applied with brush/spray painting or roller painting.  

32.4.2 Plastic paint 

It is water base color which is commonly used for painting walls, ceilings, etc. It can be diluted with water. It is 
commonly applied with brush or roller. It is necessary to prepare the surface form the application of plastic 
paint. A primer coat of cement paint is applied on the surface and then wall putty is filled to make the surface 
smooth. The surface to be painted should be clean and rubbed with sandpaper/water paper to get very smooth 
surface. Subsequently, two coats of plastic paints are applied on the surfaces to be painted. Thousands of color 
sheds can be prepared by addition of coloring agents in these paints. Color suppliers have computerized system 
to add metered amount of coloring agents in the base of the color. Hence, there is a wide range of color sheds to 
select for the requirement. When the paint dries, film of binders, pigments and other solid is left on the surface. 
These paints are generally available in thick consistency and water is required to be added for uniform 
application on the surfaces. After drying of paint, surface can be washed.



32.4.3 Aluminum Paint 

It consists of very finely ground aluminum suspended in a medium composed of a quick drying spirit varnish or 
slow drying oil varnish, according to the requirement. It protects iron and steel from corrosion far better than 
any other paint. It is widely used for painting marine pillars (supports), oil storage tanks, gas tanks, etc. It also 
resists heat to a certain extent, so it is applied to radiators, hot water pipes. It is also good for decorative 
purpose. 

32.4.4 Anticorrosive paint 

This paint consists of oil and strong drier with chromium oxide or lead or zinc chrome as pigment.  

32.4.5 Emulsion paint 

It contains binding material such as polyvinyl, synthetic resins etc. This paint is easy to apply and it dries within 
2 hours. The surface of the paint is tough and it can be cleaned by washing with water. It is advisable to make 
the surface smooth before application of paint. A primary coat of cement paint is applied followed by two coats 
of emulsion paint. 

32.4.5 Enamel paint 

This paint is available in different colors. It contains white lead or zinc white, oil, spirit and resins. It dries 
slowly and forms hard durable surface which is not affected by acids, alkalis, fumes, etc.  

32.5 Varnishes 

It consists of resins dissolved in volatiles. It is made by dissolving the heated resins in hot oils and adding 
turpentine. Varnishes are available as transparent or translucent. The oil oxidizes to form a tough protective 
film. Depending on the solvent used, varnishes are classified as under.  

· Oil varnishes 

· Spirit varnishes 

· Turpentine varnishes 

· water varnishes 

Linseed oil is used as solvent in oil varnishes while methylated spirit is used as solvent in spirit varnishes. Spirit 
varnishes dry quickly but it is not durable. It is used for furniture. In water varnishes, shellac is dissolved in hot 
water and required quantity of either ammonia or borax or potash or sods is added so that shellac is dissolved. 
Varnishes are applied by using smooth fine brush.  

32.6 Painting for mold prevention 

It is necessary to carry out painting on building and equipment by adopting recommended procedure in order to 
make the surface which is not suitable for mold growth. It is desirable to use paint containing a fungicide. The 
fungicide should be such that it is effective, non toxic, impart no odor or flavor to food products and be 
economical. Solubilized copper quinolinolate has been found to be an effective fungicide for paints, especially 
when combined with the paint during the manufacturing process. The surfaces containing mold growth may be 



treated with a hypochlorite solution containing 0.5 to 1.0% chlorine to preve nt a general contamination of the 
area during the cleaning process. Many patented mold inhibitors are available to use as per the recommendation.  

32.7 Painting Problems/ Failures: 

The basic reasons for the defects in painting are due to (i) atmospheric conditions (ii) defective surfaces and (iii) 
Incorrect painting methods.  

1. Alligatoring: It occurs due to application of relatively fast drying coat over one which is too soft. The 
reasons for soft under coat could be use of too much oil, use of unsuitable oil which dries to a soft film 
or due to insufficient drying time before another coat is applied.  

2. Blistering and peeling: Blistering and peeling is caused by moisture penetration behind the film of 
paint on the wooden surface and plaster. The change in tempera ture causes vaporization of moisture 
which increases the volume. This causes a blister. This may also happen if the seasoning of wood is not 
done properly. 

3. Cracking and scaling: This happens when paint becomes too brittle as it ages and then it begins to 
break. The wood expands and contracts due to moisture absorption which may break the film of color. 
However, in the long run, the elasticity of the paint decreases. In order to overcome this, more elastic 
paints of higher grade should be used. In order to repaint the surface, first the old paint should be 
removed. This can be done by scrapping, using a sand paper or a wire brush, blow torch and scrapper or 
by using chemical solvents. (liquid paint removal).  

4. Running and sagging: Use of too much oil results in sagging down and applying too much thick coat 
also results in sagging. Application of paint to very glossy a surface would also result in sagging. It is 
necessary to maintain proper viscosity and surface finish of the surface to be painted.  

5. Wrinkling: Formation of wrinkles is due to improper drying of paints applied on the surface. This 
happens when surface dries quickly leaving undried paint below.
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