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Exercise 1 
 

Based on the field practice in a dairy farm, describe the barns. Analyse and evaluate the structure of 

the barn, and the feeding and watering equipment. Calculate the main parameters of watering 

devices and describe the other technical devices in a barn. 

 

Purpose of the exercise:  

In dairy farms the agricultural engineer responsible the work process and the operation of the barn 

(stables). The agricultural engineer chooses the feeding and watering equipment, and the main 

parameters of other necessary tools in the stable. The agricultural engineer manages the feeding, 

watering technology, and calculates the required technical parameters. 

 

Data: 

 There are 208 cattle in a cattle stable. 

 Cows are watered with 2-point ball-level drinkers. 

 Cows average drinking speed: V= 10 litters / min 

 Water flow rate from the pot: v = 8 m / sec 

 An average of 40-60 cows can provide a pot drinker. 

 

Questions: 

1. Introduce and explain the structure of the barn and analyse its construction in agriculture. 

2. What kind of structural parts are there in agricultural buildings and materials are used for 

agricultural buildings 

3. Based on the field practice introduce the farm buildings and types of stables in dairy farms. 

4. Based on the field practice introduce the feeding and watering technology and the technical 

equipment of feeder and drinker. 

5. Determine the outlet valve diameter of pot drinker: d =?  Determine the required number of 

drinker: z=? 
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Required knowledge:  

1. Required knowledge to introduce and explain the structure of the barn and analyse its construction 

in agriculture. 

 
The essence of animal husbandry architecture is to create an optimal artificial environment for the 

animal, where the breeding and production conditions can be realized with economical investment 

and operation. 

 

When designing animal husbandry buildings, we need to consider the following: 

- The environmental, ethological needs of the animal 

- Agricultural and mechanical engineering of animal husbandry 

- The environmental-ergonomic needs of people involved in animal husbandry 

- Protection of the natural environment 

- The need for economical construction and operation 

 

Building system and structure of animal husbandry: 

A significant part of animal husbandry technologies requires horizontal (horizontal) building 

solutions. Due to the need to ventilate the stables and the relationship between the barn and the 

outside (eg runways), it is generally advisable to build elongated buildings. 

 

- Frame construction system: 

The frame construction, which means that the load-bearing structure of the building is made of 

various materials (reinforced concrete, steel, wood). The skeleton construction method ensures that 

the floor plan is unobstructed and adapted to the pillar frame allocation. 

The support structures of the stables are made of various materials (reinforced concrete, steel, 

wood). The frame positions are most often at a distance of 3.00 or 6.00 m. The width of the buildings 

depends on the spacing of the frames, and its length is multiplied by the number of frames. 

- Longitudinal construction system 

The longitudinal system means that the load of the building is usually carried by two longitudinal 

walls. The longitudinal system should be used when walls with good thermal insulation and good 

heat retention are required. The wall is most often the brick.  
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2. Required knowledge to introduce the structural parts of agricultural buildings and the materials 

of agricultural buildings. 

 

Construction materials: In animal husbandry we use building materials that are usually used in the 

construction industry. 

- Building foundations: In the case of a skeletal construction system, the bases are called the point 

funds (pillar funds). Lane structures are usually used for longitudinal structures. Nowadays, bases 

are most often made of concrete or reinforced concrete. 

- Walling: The walls can be made of different quality burnt bricks, less often concrete, but they can 

be made of wood, metal or even plastic. In animal husbandry, the walls can have a variety of 

functions such as space barrier, thermal insulation, wind protection, and protection of the supporting 

structure. 

- Floor: The primary residence of the animal is a barn that can be littered and litterless. The litterless 

barn floor is not so comfortable, as most of the animals prefer a soft, nest-like resting place. 

a) Clay floor. For urinating clay flooring, no urine drainage should be provided.  

b) Hardwood floors in Hungary are usually made of cheaper acacia wood. 

c) Floors are sometimes made of bricks. In the brick floors, bricks are placed embedded in sand. 

Brick floors are heavy-duty, have medium wear resistance and provide a relatively warm 

substrate for the animal. 

d) The most commonly used substrate is the simple concrete floor. The advantage of the concrete 

is its good wear resistance, its disadvantage is that it is too rigid and hard for the animal and gives 

a cold surface without litter. 

e) The asphalt provides flexibility, is relatively warm as it has a clear, cleanable, disinfected, 

durable casing. Well done, requires little maintenance. The disadvantage of asphalt is that its 

construction requires a specialist and machine. 

f) Rubber surfaces provide demanding litterless flooring. The rubber floors are made of high 

quality, specially developed rubber sheet material, with careful construction (accurate, high 

quality gluing). 

g) The special grid floors separately designed. The width of the surface of the grid elements, the 

dimensions of the gaps between them depend on the species of animals, the age and weight of 
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the animals. The grid floor can be made of metal, concrete, wood, plastic. The cross section of 

the grids is trapezoidal, U or T section. 

- Pillars: The material of the load-bearing frame is metal, concrete, wood. 

Metal structures can be made of light and heavy metal holders. Lightweight structures are generally 

hollow profile structures made of steel or aluminium. Heavy metal structures are made of hot rolled 

steel sections. 

- Roofing, coverings: The primary task of roofing is to provide waterproofing. The following 

materials are most commonly used in animal husbandry: reed, tile, slate, metal profile plate. 

 

3. Required knowledge to the following task:  introduce the farm buildings and types of stables in 

dairy farms. 

 
Dairy cattle accommodation: 

A dairy cattle management depend on a well-planned and adequate housing of cattle. Improper 

planning in the arrangement of animal housing may result in additional labour charges and that 

curtail the profit of the owner.  It should be provide comfortable accommodation for individual 

cattle.  Important is as well the proper sanitation, durability and arrangements for the production of 

clean milk under convenient and economic conditions. 

 

- Topography and Drainage: 

A dairy building should be at a higher elevation than the surrounding ground to offer a good slope 

for rainfall and drainage for the wastes of the dairy to avoid stagnation within. A levelled area 

requires less site preparation and thus lesser cost of building. Low lands and depressions and 

proximity to places of bad odour should be avoided. 

A dairy building should be located to a maximum exposure to the sun in the north and minimum 

exposure to the sun in the south and protection from prevailing strong wind currents whether hot or 

cold. Buildings should be placed so that direct sunlight can reach the platforms, gutters and mangers 

in the cattle shed. As far as possible, the long axis of the dairy barns should be set in the north-south 

direction to have the maximum benefit of the sun. 

- Accessibility: Easy accessibility to the buildings is always desirable. 

- Water supply: Abundant supply of fresh, clean and soft water should be available at a cheap rate. 
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- Marketing: Dairy buildings should only be in those areas from where the owner can sell his 

products profitably and regularly. He should be in a position to satisfy the needs of the farm within 

no time and at reasonable price. 

- Electricity: Electricity is the most important sanitary method of lighting a dairy. Since a modem 

dairy always handles electric equipment’s which are also economical, it is desirable to have an 

adequate supply of electricity. 

- Facilities, labour, food: Cattle yards should be so constructed and situated in relation to feed 

storages, hay stacks, silo and manure pits as to affect the most efficient utilization of labour. 

Sufficient space per cow and well-arranged feeding mangers and resting are contributing not only 

to greater milk yield of cows and make the work of the operator easier also minimizes feed expenses. 

The relative position of the feed stores should be quite adjacent to the cattle barn. Feed storages 

should be located at hand near the centre of the cow barn. Milk-house should be located almost at 

the centre of the barn. Centre cross-alley should be well designed with reference to feed storage, the 

stall area and the milk house.  

 

Types of Cattle housing: 

The loose housing barn is combination with some type of milking barn or parlour. Another types of 

Cattle housing, the conventional dairy barn (Figure 1). 

- Loose Housing System: (Figure 1) 

Loose housing may be defined as a system where animals are kept loose except milking and at the 

time of treatment. The system is most economical. Some features of loose housing system are as 

follows. Cost of construction is significantly lower than conventional type. It is possible to make 

further expansion without change. Facilitate easy detection of animal in heat. Animals feel free, and 

therefore prove more profitable with even minimum grazing. Animals get optimum excise which is 

extremely important for better health production. Over all better management can be rendered. 
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Figure 1 The loose housing system and the Dairy barn 

 

- Cattle Shed: The entire shed should be surrounded by a boundary wall from three side and manger 

etc., on one side. The feeding area should be provided of manger space per cow. All along the 

manger, there shall be water trough to provide clean, even, available drinking water. 

The water trough thus constructed will also minimize the loss of fodders during feeding. It is 

preferable that animals face north when they are eating fodder under the shade.  

- Conventional Dairy Barn: The conventional dairy barns are comparatively costly and are now 

becoming less popular day by day. However, by this system cattle are more protected from adverse 

climatic condition. (Figure 1) 

- Shed for calves: On one side of the main cattle shed there be fully covered shed to accommodate 

young calves. Such sheds with suitable partitioning, may also serve as calving pen under adverse 

climatic conditions. Beyond this covered area there should be open area having boundary wall so 

that calves may move there freely.  

 
 
4. Required knowledge to introduce the feeding and watering technology and the technical 

equipment of feeder and drinker. 

 
Mobile feeding wagons:  

Function of a Mixer wagon of mixing is the putting together of two or more substances or groups, 

one with another so that the particles or members of each are diffused among those of the others.  

This is done by moving particles mechanically with augers, reels, chains, and drums. The mixer 

must be able to cut up or tear apart long dry hay. 

- Horizontal Auger Mixer (Figure 2): 
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This mixer uses one, two, three, or four augers to churn the feed in a hopper. The feed moves along 

the flighting of the auger(s). In one- and two-auger mixers, the flighting moves feed toward the 

middle of the mixer, and it bubbles to the top toward the sides and back down to the augers. 

- Vertical Screw Mixer: (Figure 2) 

This mixer consists of a large tub with a single vertical tapered screw centred in the tub. A planetary 

gearbox and transmission drive the screw. Knife sections are attached to the flighting to cut material.  

   

Figure 2 The Horizontal Auger Mixer and the Vertical Screw Mixer  

 

Fresh water: 

Automatic waterers ensure your animals have access to the right amount of clean, fresh water to 

keep them healthy, while saving your time and energy costs. Trough and valve combinations are 

sized to provide as much water as your animals want while limiting the amount of water that sits 

stagnant when they are not drinking. 

Main types of cow drinkers: 

 Cattle drinking bowl; Cow automatic drinking bowl; Insulated automatic drinking bowl; Heated 

waterer for cattle; Low voltage heated water bowl. (Figure 3) 

       

Figure 3 The Cattle drinking bowl; Insulated automatic drinking bowl; Heated waterer for cattle 
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Water supply, drainage: 

In animal husbandry, water supply is required of sufficient quantity and quality. 

Usually, we need to solve the problem of water supply with wells and water storage. 

In large farms, there is a fire water requirement imposed by the authority, which can be provided by 

a natural open-water base (river, lake, canal). 

 
 
5. Formulas and equations to determine the outlet valve diameter of pot drinker: d =? Determine the 

required number of drinker: z=? 

 
Continuity equation (Continuity Law): (Figure 4) 

The water flows in the pipeline. The speed of movement is typical of the speed, which is smaller or 

larger depending on the size of the pipeline. If the diameter of the pipeline decreases, the water 

moves at a higher speed, while the pipe diameter increases, the movement of the fluid slows down. 

During the flow of water in a narrowing pipe the velocity increases. We can easily see this, as it has 

to pass through the same amount of material in the smaller place, in the same amount of time. This 

is only possible if the speed in the area with the narrower cross section is greater. At half the cross-

section, the flow rate is twice as high. This is the law of continuity. 

Conditions: incompressibility of water and permanence of flow (time constant) 

 

Figure 4 The flow rate in different pipe diameter 

 

Continuity equation of flow:  

   or: 

 

 Where:  Velocity of the water v (m/s):  

2211 AvAvV 

AvV 
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 Area of the valve section: A (m2)  

 Diameter of the valve: d (mm) 

 
 
 The water density: 
 
 Where: 

 The mass of the water: m [kg] 

 The Volume of the water: V [m3] 
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Exercise 2 
 

In a milk-producing dairy farm the milking operations are to be carried out by carousel milking 

machines. Choose the most appropriate herringbone type carousel milking machine and calculate 

the main parameters for technology and equipment. Calculate also the main parameters of the 

vacuum supply unit (compressor). Fresh milk must be cooled immediately. Calculate the main 

physical parameters of the plate cooler. 

 

Purpose of the exercise:  

In the livestock dairy farm agricultural engineers are responsible for the management and operation 

of milk-producing technology. As well as agricultural engineer is responsible designing the main 

parameters for dairy equipment, such as technological design of carousel milking machine, 

technological design the vacuum supply unit, technological design the milk cooling equipment. 

 

Data: 

 At a dairy farm there are 300 cows, which should be milked. 

 Time for milking preparation/ one cow: 20 sec/cow. 

 The post-milking operation is mechanized by equipments. The milking cups are 

 automatically  removed. 

 Minimum turnaround time for carousel: 8 min 

 Average air consumption of one milking machine, which supply a vacuum pump 

 (compressor): Q1 = 85 litres / min 

 The vacuum pump has a volumetric efficiency of 0.6 

 At the dairy farm the milk is cooled by a plate-cooled refrigerator as soon as possible. 

 The amount of milk to be cooled in a dairy farm is: m = 600 kg / h 

 Hot milk temperature: 32ºC 

 Cooled milk temperature: 4ºC 

 The cooling water temperature at the inlet side: 1.5 ºC 

 Cooling water temperature on the output side: 9 ºC 

 Specific heat capacity of cooling water: c water = 4.18 kJ / kgºC, 

 Specific heat capacity of the milk: c milk = 3.94  kJ / kgºC,  

Questions: 
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1. How many cows can be operated with 1 worker (milkier) in a milking carousel? K =? 

2. Determine the milking time for 300 cows: t milking =? 

3. Determine the minimum vacuum pump air production: Q =? [liters / min] (air production per 

minute): 

4. Determine the hourly energy demand for cooling Q =? [KJoule] 

5. Determine the required amount of cooling water per hour?   m water =? [Kg] 

 

Required knowledge:  

1. The operation of the carousel milking machine with 1 worker can be calculated using the 

following formula: 𝐾 =
   

 

 Where: 

 Time for milking preparation/ one cow:  t1cow preparation 

 The post-milking is mechanized by an equipment. The milking cups are automatically 

 removed by a take-off equipment. 

 Minimum turnaround time for carousel: trotation 

 

2. The milking time for 300 cows can be calculated by the following formula: 

  𝑡 =
 
× 𝑡 + 𝑡  

 Where: 

 At a dairy farm the number of the cows which should be milked: n 

 The operation of the carousel milking machine with 1 worker: K 

 

3. The vacuum pump air production:  𝑄 =
×

 
 

 Where: 

 The operation of the carousel milking machine with 1 worker: K 

 Average air consumption of one milking machine, which supply a vacuum pump 

 (compressor): Q1 

 The vacuum pump has a volumetric efficiency.  

 



  
  
 
 
 

 

14 
 

4. Formula to calculate the heat energy generally: 𝑄 = 𝑐 × 𝑚 × ∆𝑡 
 
 Formula to calculate the hot milk energy: 

𝑄 = 𝑐 × 𝑚 × ∆𝑡 
 Where: 

 The energy demand for cooling: Q = [KJoule]  

 Temperature difference between the hot milk and the cold milk: ∆𝑡 [ºC]  

 Specific heat capacity of the milk: c =  [kJ / kgºC,]   Weight of the milk: m= [kg] 

 
5. Formula to calculate the cool water energy.  

The weight of the water is calculated from it: 

𝑄 = 𝑐 × 𝑚 × ∆𝑡 
 Where: 

 The energy demand for cooling: Q = [KJoule] 

 Specific heat capacity of the water: c =  [kJ / kgºC,]  Weight of the water: m= [kg] 

 Temperature difference between the hot water and the cold water: ∆𝑡 [ºC] 

 

Dairy cattle are milked by milking machine. The milking system is divided into the vacuum created 

side and the milking side. 

a)  Vacuum created side equipment: 

 - Pump: The pump removes air and creates the vacuum.  

 - Vacuum Regulator: The vacuum regulator admits atmospheric air in and out of the 

 system to keep the vacuum at a predetermined set level.  If the vacuum gets too high, the 

 vacuum regulator will open and let air into the system to lower the vacuum. 

 - Balance tank and vacuum piping: Connects vacuum pump, balance tank, sanitary trap, 

 milk lines and the pulsator pipeline.  The vacuum supply tank provides a great vacuum 

 source of limited duration. It prevents excessive fluctuation when instantaneous air 

 admission is greater than pump capacity 

 

b) Milking machine main parts and function: 

- Teat cup: The machine includes teat cups that contact the cow’s teats and remove the milk, a claw 

where milk pools as it is removed from the four teats, vacuum tubes that provide vacuum to the 
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teat cups and a milk tube that removes milk away from the claw, a source of vacuum for the 

machine, and a pulsator that regulates the on-off cycle of the vacuum. Many milking machines 

today have an automatic take-off device that removes the machine from the cow when milking 

is completed. In addition, many milking machine systems are linked to a computer system that 

both regulates the machine and generates data about the cow and its milk as milking is occurring.  

 The cows have four functional teats. Therefore, milking machines are designed with four teat 

cups. These are composed of an inner rubber liner and an outer shell, usually made of metal. The 

rubber liner is relatively thin in the section that sits inside of the shell, while the liner’s tube 

below the shell is thicker rubber. 

       

Figure 5 The principle of the milking machine. The teat cup. 

  

 The teat cup assembly results in two chambers: one inside of the liner and one between the metal 

shell and the outside of the liner. The vacuum is pulled in both chambers; the vacuum in chamber 

inside of the liner is continuous, while the vacuum in chamber outside of the liner alternates 

between atmospheric pressure and the vacuum. During the milk phase the vacuum applied inside 

the liner is constant and keeps a constant minus 0.5 bar pressure at the end of the teat. The vacuum 

applied to chamber between the shell and the thinner walled part of the liner, keeps the liner from 

collapsing under the vacuum. During the rest phase, the vacuum inside chamber is monetarily 

off. Air enters chamber instantly reaches atmospheric pressure, collapsing the rubber liner around 

the teat end, massaging the teat and maintaining blood flow. The lower part of chamber maintains 

its vacuum, while the upper part around the teat momentarily loses vacuum. (Figure 5) 

- Pulsator: This alternating vacuum-atmospheric pressure in chamber is controlled by a pulsator. 

The proper pulsation rate, that is the number of cycles of vacuum on - vacuum off, or milk phase 

– rest phase cycles, usually is about 40-60 per minute. The ratio of time that the machine is in 

milk phase vs rest phase should be between 50/50 to 65/35 (pulsation ratio).  If the milk line is 
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lower than the cow (low line), then milk flows away from the claw with gravity. These low line 

systems result in overall more efficient milk removal. (Figure 6) 

- Automatic take-off milking process: The modern milking systems today are equipped with an 

automatic take-off milking process. The milking system detects flow rate, when that flow rate 

drops to a specified level, the vacuum is turned off and a mechanical arm or chain retracts and 

pulls the machine from the cow's udder. 

- Modern milking systems today often are controlled by computer systems that record production 

information, sometimes indicators of mastitis, and other cow information. Milk flow meter 

measures milk yield. After milking, the machine is thoroughly cleaned with hot water, soap, acid. 

  

Figure 6 Parts of the milking unit 

 

 

 

Dairy barn systems: 

The basic styles of dairy barn are pipeline or tie stall, parlour or free stall, and robotic, which is a 

different kind of free stall offering cows a choice of when they are milked. Each kind of barn offers 
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different benefits to the cows and the farmers, and it is up to the farmer to decide which system is 

best for their needs. 

- Pipeline milking system: the cows stay in their stalls, the udders washed and a milking machine 

attached to all four teats on the cow’s udder. A hose runs from the milking machine to a stainless 

steel pipeline located over the cow’s head. The pipeline runs the length of the barn and is 

connected to a big bulk tank in the milk house. (Figure 7) 

- Milking parlour and carousel system: In a Free Stall barn, cows will walk to a milking parlour to 

be milked. The cows walk onto a raised platform with gates, which keep the animal in place 

while she is being milked. The milk goes directly from the milking machine through a pipeline 

to the bulk tank in the milk house. When milking is over, the cow walks out. (Figure 7) 

- Robotic milking system: similar to a parlour system, except that the entire milking system is 

automated. Cows can enter the robot at anytime during the day to be milked. A warning system 

alerts the farmer if there is a problem with a cow or the milking system.  

    

  

Figure 7 Pipeline milking system; Milking parlour system; Milking carousel system 

 

Exercise 3 
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In the pig farm transporting the removal oxygen and harmful gases and transporting the fresh air 

and the waste air are provided by a ventilation system. The commonly used enclosed stables have 

to be equipped with fans for fresh air supply. 

Calculate the required air exchange rate and the number of fans required in the pig farm with 

specified parameters. 

 

Purpose of the exercise:  

In the pig farm, in winter the ammonia, in summer the soggy warm, bites the life of the animal and 

bites human in the house. The lack of comfort also appears in the deterioration of production results. 

The accumulation of harmful gases (ammonia, carbon dioxide, hydrogen sulphide) in the barn will 

affect the health of the animals, and therefore their concentration should be kept under proper 

ventilation by means of a well-ventilated solution, within the limits of the animal hygiene 

recommendations. 

 

Data: 

 Pig barn artificial ventilation: 

 Number of pigs in a pig farm: 640 pieces 

 In the barn the maximum internal temperature (31 ºC), the heat content (enthalpy) of the 

 air is: i = 95 kJ / kg 

 At outdoor temperatures (29 ºC) the heat content (enthalpy) of the air is: i = 55 kJ / kg 

 Air supply of 1 fan: Vvent = 1.2 m3 / sec 

 Air density (at the temperature of 31 ° C): 1.16 kg / m3 

 The animated heat output per pig is: 5 MJoule / hour 

 

Questions: 

1. Introduce the main type of pig farms and stables. Introduce the main type of pig feeders and 

drinkers. 

2. Describe the types of ventilation of pig stables and their mechanical equipment. 

3. Determine the required air exchange rate on a summer day: V air =? (m3 / sec) 

4. Determine the number of fans required: z =? 

Required knowledge: 
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1. Required knowledge to introduce the main types of pig farms and stables. Introduce the main 

type of pig feeders and drinkers. 

 
Pig stables and pig farms: 

Until recently, unheated, run-down pig stables and wash-feeding systems that have been considered 

traditional have changed in the direction of "intensive" keeping (in an artificially lit, air-conditioned 

building without littering). 

In addition to maintaining the closed stall character, the ambition of natural illumination and 

ventilation can be observed. 

The most striking change is that instead of leaching and lattice floors and gravitational manure 

channels that produce large volumes of slurry, flat floors and open, mechanical manure removal 

channels have been highlighted. 

When feeding pigs, the system of dry fodder is reduced. When feeding pigs, the wet feed system 

increases. Feeding equipment in broad buildings is usually crosswise. Feeding equipment in the 

narrow buildings is usually longitudinal. 

 

Dry feeding equipment: 

- Box feeders for dry feed, pellet or meal. Assure easy, quick and efficient access to feed for all 

animals in a group. Animal friendly form, no sharp edges, minimum feed waste, easy to clean. 

(Figure 8) 

- Tube feeders for dry or humid feed, with simultaneous access to water. One feeder is enough for 

around 50 animals. It is suitable to stand alone in a pen or to be integrated into a partition wall. 

Plastic tube special design and agitator inside prevent feed lumping. Tube has a cover minimizing 

feed pollution. (Figure 8) 

- Feeding system transporters:  

 Feed augers: Spirals are suitable for granulated feed, crushed mix, highly moisture grain 

 or pellet. 

 Chain-cutters feeding lines: Chain-cutters feeding lines can be used for all technological 

 groups where the amount of turns does not allow mounting a traditional spiral feeding 

 systems. (Figure 8) 

 Liquid feeding system: Compared to liquid feeding systems, feeding a dry complete ration 

 has the advantage of offering the pig a consistent complete feed with less management 
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 oversight and labour on farm for feed preparation and delivery. Since the majority of 

 ingredients used in swine diets are in dry form when purchased, this eliminates the need for 

 increasing the moisture level to mix and feed in a liquid application system. 

         

 

Figure 8 Box feeders. Tube feeders. Chain-cutters feeding lines 
 

Drinking system: The main type of pig drinkers are the nipple drinker and the drinking bowl.  

 -Nipple drinkers: Its function. The pig takes the drinking tube into the mouth, the water 

 flowing out from the tongue of the drinking valve. The amount of water flowing out can be 

 modified with a reducing insert. Maintenance of the nipple drinkers is only cleaning the 

 filters occasionally. It is advisable to install the drinkers near the manure channel, because 

 of water spillage. In the box feeders, the nipple drinkers are mounted over the feeding 

 tray, so they are part of the feeder. (Figure 9)  

 - Drinking bowl: The twin cup drinking bowl is mounted on the grid separating the two 

 piglets. The drinker is used for fattening piglets, sows, boars. The design of the press 

 tongue allows the animals can be used from both piglets. The valve of the drinking bowl 

 can be fitted to the different network pressure with a replaceable insert. The actuator 

 tongue is articulated and the cup can be cleaned by folding it. (Figure 9) 
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Figure 9 Nipple drinker. Drinking bowl. 
 
2. Required knowledge to describe the types of ventilation of pig stables and their mechanical 

equipment. 

The ventilation system 

 - Natural ventilation: The ventilation will be maintained by the hydrostatic pressure 

 difference due to the different temperatures and the subsequent density difference of the 

 external and internal air. Good ventilation of the living space is provided by the open 

 sidewalls in the deep-littered barn, while the litter dries well from time to time. The high-

 pitched roof ridge vent and the open gable and side walls, complete with mixing fans, 

 provide maximum comfort. 

 - Artificial ventilation: 

 Ventilation is provided by fans with artificial ventilation. There are three variations: 

 a) Depression System: A suction fan is connected to the stall, so the indoor pressure is 

 lower  than the outdoor pressure. The air flows into the barn through the stall boundary 

 surfaces. The cleaning device is mounted on the fan side which used to protect the 

 environment. 

 b) Equalized system: Fans are installed in the stall inlet and outlet ports with the same air 

 output power, so there is no pressure difference between the two sides of the boundary 

 surfaces. 

 c) Pressurized ventilation System: The fan pushes the air inside into the building, there are 

 overpressure in the barn. This way the internal air flows out from the barn. Artificial 

 ventilation should be designed, that the artificial flow directions are similar to the natural 

 flow directions. This ensures that the space is flushed evenly. 
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3. Formula to determine the required air exchange rate on a summer day: Vair =? (m3 / sec) 

The amount air energy produced is calculated: 

 

 

 Where: 

 The amount of energy produced is, removed by ventilation: Q [KJ] 

 The mass of the air: mair [kg] 

 In the barn the heat content of the air (enthalpy): iinternal  [kJ / kg]  

 Outdoor the heat content of the air (enthalpy): ioutdoor   [kJ / kg] 

 

 The air density:  
 
 Where: 

 The mass of the air: m [kg] 

 The Volume of the air: V [m3] 

 

4. Formula to determine the number of fans required: z =? 

 Number of fan required: 

 

 Where: 

 Air volume to be ventilated: Vair 

 Volume of air ventilated by 1 fan: Vfan 
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Exercise 4 
 
In a chicken broiler breeding stable agricultural engineer has a number of tasks. Introduce the 

feeding technology and the related engineering equipment in a chicken broiler breeding stable. 

The task of a chicken broiler breeding stall is to design the feeding technology and the associated 

mechanical equipment. The design task includes determining the volume of the external feed storage 

silos and determining the filling frequency of the external feed storage silos. The task includes 

determining the volume of the water supply tank and it’s filling frequency. The task also includes 

determining and calculating the number of garnishes for feeding. In addition, the task includes 

determining and calculating the number of automatic chicken drinker. 

 
Purpose of the exercise:  

Poultry farming is one of the potential lucrative aspects of agriculture under livestock farming. To 

achieve maximum result in the farming technology, there are certain equipment that are necessary. 

In the process of starting a poultry farming business necessary to design and calculate the size of 

feed storage silos and the water supply tank, and calculate the number of equipment. It is also 

important a comprehensive list of poultry equipment and there uses.  

 
Data: 
 Broiler breeding stall feeding technology: 

 The broiler farm has a useful floor area of 1000 m2 and the width of 12 metres 

 The density of chickens in the broiler breeding stable is 18.5 chicken / m2 

 The maximum daily feed intake for chickens is: 115 g / pc. 

 Daily maximum drinking water requirements for chickens: 220 ml / pc 

 Density of fodder used for chickens: 570 kg / m3 

 
Questions: 

1. Describe the main types of chicken farms and analyse the design of the stables. 

2. Describe the types of feeding and drinking technology in poultry farm and describe their 

mechanical equipment. 

3. Determine the required volume of the external pre-storage silo if it is charged every 4 days: 

 V feeder =? 

4. Determine the required volume of the water supply tank if it is charged every day: Vdrinker=? 
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5. Determine the required circular feeder, if the circular feeder capacity is (1 feeder serve / 85pcs): 

z feeder =? 

6. How many drinkers are necessary if they have a capacity (1 drinker serve / 100 chickens): z 

drinker =? 

 
Required knowledge: 

1. Required knowledge to describe the main types of chicken farms and analyse the design of the 

stables. 

The main type of chicken farm and stable (barn): 

- Indoor broilers: 

 Meat chickens, commonly called broilers, are floor-raised on litter such as wood shavings, 

 peanut shells, and rice hulls, indoors in climate-controlled housing. Under modern farming 

 methods, meat chickens reared indoors reach slaughter weight. 

- Battery cages are arranged in long rows as multiple tiers. Within a single barn, there may be 

 several floors containing battery cages meaning that a single shed may contain many tens 

 of thousands of hens. In farms using cages for egg production, there are more birds per unit 

 area; this allows for greater productivity and lower food costs. 

- Free range: 

 A current trend in chicken farming is towards free-range chicken farms. A free-range farm 

 allows chickens to walk around in a cage-free environment.  In order to qualify as a “Free 

 Range”, the chickens must have access to an outdoor area for portions of their lifespan. 

 

2. Required knowledge to describe the types of feeding and drinking technology in poultry farm 

and describe their mechanical equipment. 

- Feeding Equipment: 

 Feeders are equipment used in feeding poultry chickens. The amount of feeders provided for a 

poultry farm should be according to amount of birds available. The food is deposited in the feeder 

and the birds feed from it. It is important that you always keep the feeders clean to ensure the 

health safety of the birds. The feeder should keep neat and clean always to keep the chicken 

healthy. Keep sufficient numbers of feeder in the poultry house according to the number of the 

chickens. If the amount of feeders are less than the chickens then they can’t consume enough 

food and their health will broke and if the feeder become more than the amount of chickens then 
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the birds will waste the food and maximize the feeding cost. So, keep the amount of feeders 

according to the number of the chickens. 

 - Circular Feeder: (Figure 10) 

 These are semi-automatic or automatic feeders and can deliver the feed by its cone at a time. The 

feed is slowly delivered to the bottom by gravity. It can also be attached with feed grills to prevent 

wastage. The Circular feeder is usually suspended from roof/ roof-truss or from separate pipeline 

for the purpose. 

 - Automatic feeder: These are also called as ‘hanging feeders’ (Figure 10) 

 The automatic feeder the feed is supplied to the entire length of the poultry barn by specially 

designed feed troughs with auger type or chain type devices to move the feed from the feed bins 

to the other end. The automatic feeder is operated with electricity and the height of the feeder 

can be adjusted depending upon the age of the chicken. 

 These feeders are available in different capacity and when completely full, the feed will suffice 

4 to 7 days, depending upon the age and number feeding on them. The height at which the feed 

is available can be easily adjusted by simple clamp mechanism. 

                

Figure 10 Circular feeder. Automatic feeder line: These are also called as ‘hanging feeders’ 
 

- Drinking equipment: 

a) Bell type automatic drinker: (Figure 11) 

The Bell type automatic drinker r made of high-impact plastic in a bell shape usually suspended 

from separate pipeline for the purpose. The Bell type automatic drinker has control over the water 

flow and maintains the required water level always. There will be a continuous flow of water so 

as to ensure water available for the birds throughout the day. Height at which the water is 

available can be easily adjusted by simple clamp mechanism and rate of flow water is adjustable 

by a spring-mounted valve. 
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b) Nipple drinker: (Figure 11) 

The Nipple drinker can be used both in deep-litter and in cage system.  When used the nipple 

drinker in deep-litter system, it is attached with cup under the nipple to prevent wetting of litter 

material. The Nipple drinker look like a nipple and water drops comes out when they are pressed. 

The Nipple drinker can be used for all types and classes of birds, but most commonly used in 

laying cages. 

c) Manual drinker: (Figure 11) 

Manual drinker is used of chickens during first week of brooding, manual drinkers are popularly 

used. The main advantage of manual drinkers is the ease of giving vitamins and other 

probiotics/medicines/vaccines through water. Arrangement of manual drinkers at an equal 

distance of  0.6 m between any two feeders and feeder and a drinker. 

 

               

 

Figure 11 The Nipple drinker. Bell type automatic drinker. Manual drinkers. 
 

- Heaters:  

It is essential that the temperature of the poultry farm be regulated especially during cold weather. 

The heater is equipment used in regulating and increasing the temperature of the poultry farm. 

Heaters help to keep the birds warm when the weather is cold. 
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- Gas heater: Gas heater natural gas, or propane - butane gas  is connected to heating element 

which is hanged 3 to 5 feet above the chicken to provide heat. It is attached with canopy type 

reflectors to reflect the heat towards the chickens. 

- Infra-red bulbs: Infra-red bulb is a self reflecting bulb and hence no need of reflector over the 

bulbs. 150 and 250 watt bulbs are available to provide sufficient heat to 150 and 250 chicks, 

respectively. 

 

3. Formula to determine the required volume of the external pre-storage silo if it is charged every 

4 days: V feeder =? 

The required volume of the external pre-storage silo if it is charged every 4 days: V feeder  

 

 

 Where: 

 The broiler farm has a useful floor area: A [m2] 

 Density of chickens in the broiler breeding stable is: (18.5) chicken / m2 

 Density of fodder used for chickens:  [kg / m3] 

4. Formula to determine the required volume of the water supply tank if it is charged every day: 

V=? 

 The required volume of the water supply tank if it is charged every day:  

 

 Where: 

 The broiler farm has a useful floor area: A [m2 ] 

 The density of chickens in the broiler breeding stable is: (18.5) chicken / m2 

5. Formula to determine the number of required circular feeder, if the circular feeder capacity is (1 

feeder serve / 85pcs): z feeder =? 

The required circular feeder if circular feeder has a capacity (1 feeder serve / 85pcs): z feeder  

 

 Where: 

 The broiler farm has a useful floor area: A [m2] 

 Density of chickens in the broiler breeding stable is (18.5) chicken / m2 
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6. Formula to calculate how many drinkers are there if they have a capacity (1 drinker serve / 100 

chickens): z drinker =? 

The drinkers are necessary if they have a capacity (1 drinker serve / 100 chickens): z drinker.  

 

 

 Where: 

 The broiler farm has a useful floor area: A [m2]  

 Density of chickens in the broiler breeding stable is: (18.5) chicken / m2 
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