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ABSTRACT 

All bird release heat which is produce by several reactions take place in body like metabolisms as 

we know that during metabolism when particle of feed breaks down in pieces the heat releases and 

there are several other reactions which take place in body and heat produced in body. Bird needs to 

excrete this heat from their body and other thing Bird feces contain large amount ammonia as we 

know ammonia is one of toxic gas which may harm to the bird and also reduce the production of 

bird. This review shows the importance of ventilation and also gave the appropriate ways to 

manage the ventilation in a poultry house. This review also gives the tips to manage the 

temperature which is main component of poultry farming. This review will help out farmer and 

students of science to understand the importance of ventilation and temperature management in 

rearing of poultry birds. This review also gave a logic how heat moves in the shed or how gasses 

gathered in a poultry house can and also show how these gases will affect the bird’s health. In this 

review it clearly mentions that for good production it is necessary to maintain ventilation without 

proper ventilation its impossible to achieve proper production. Poor ventilation also causes death 

of bird and in result loss of farmer. Normally rural farmer are not concentrating on ventilation 

system and this thing becoming a reason for their loss in their business so this review is about their 

guidance by this farmer will know the importance of ventilation and also learn proper ventilation  

Keywords: Ventilation, Amonia Effect, Production Due to proper ventilation, ventilation of poultry 

house. 

                                                                                                               

 

INTRODUCTION 

As we know that birds have not any sweating system so birds release heat three different methods 
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[1,2,3] [4] sensible heat loss (SHL) via radiation and evaporative cutaneous mechanisms, [5,6,7,8], 

conductance and convection [8]. Evaporative heat loss by the method of panting is linked water 

content of body; thus, heat loss is reduced. Besides that, panting of bird persuades alkalosis of 

respiration, which reduce the body temperature of bird and also may work as barrier in maintenance 

of body and effect the broiler performance [9] Pating rate is decrease down due to this reason, in 

indulgence of cutaneous evaporative dehydration, in birds who lives in desert like pigeon of desert 

[10]. Alkalosis of respiration is due to panting have worst effect on laying hen as it effects egg 

quality: Alkalosis of respiration can also effect PH of blood in arterioles and also decrease the 

pressure of Co2 This pointers to a failure in the bicarbonate level of plasma [11] and to increases 

linkage between calcium ion contents and organic acid [12] Thus, it causes decrease down of 

Calcium ion and bicarbonate level of chicken’s body which directly effects egg Quality. It is 

assumed that SHL does not affect the temperature maintance in domestic fowl when ambient 

temperature reaches at upper level [13]. Temperature effects the production of bird and also effect 

the bird maintenance [14]. Bird will give higher production on adequate maintenance of ventilation 

[15]. By following appropriate ways of ventilation management, we can manage ventilation in a 

poultry house [16]. Ventilation is key of good production and management of ventilation means 

good FCR [17]  

MATERIAL AND METHODS 

The role of ventilation 

As we know that bird needs large amount of energy to maintain their selves and production. For this 

energy, they required good quality of feed which have higher Cp value besides this some other 

factors are also required for best yield among them ventilation is very important factor which 

directly effect on birds. Good ventilation helps out bird to give higher production while poor 

ventilation effects bird and in result bird lose its production and also cause death or mortality of 

bird. The process of metabolism increases humidity rate as when feed breakdown and metabolic 

water is releases [18]. Birds required to excrete out this humidity so bird excrete that humidity 

through respiration and feces and this humidity increase body temperature sensation of the birds 

[19]. The other thing is that bird produce heat during their process of metabolism as we know when 

large particle converted in small it release energy in the form of temperature so the temperature of 

the poultry house increase as we know  birds don’t have any ability to sweat, so they decrease down 

their temperature trough breathing, panting and vigorous flapping [20].So we need to excrete out 

extra temperature and humidity from the shed through proper ventilation system by which we can 

give proper comfort to our birds in result bird give us proper weigh or meat production and egg 

production[21]. Birds release extra body heat by four methods [22] 

• Convection 

• Conduction  

• Radiation  

• Evaporation  
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Figure 1.  Ventilation in Farm 

Convection 

Birds release their extra heat through movement of air  

Conduction                   

  Heat exchange through direct contact  

Radiation 

  Heat is emitted in form of heat radiation  

Evaporation 

  As we evaporation give cooling effect so by breathing heat is released from bird’s body 

Advantages of Ventilation  

• Removal of extra heat from shed. 

• Removal of toxic gasses from shed  

• It protects birds through heat stress according to a survey 30% mortality occur in bird due to 

heat stress 

• Reduce in humidity reduces ammonia level in the shed 

• Reduce in humidity save litter cost as we need to change litter if humidity increase in litter. 

Ventilation basics 

In order to understand ventilation, we required to understand some basics  

Controlled environment 

It is a house which is completely controlled by a system in which we gave commands according to 

our requirement it will manage the house accordingly [23,24,25,26]. This system consists of meters, 

sensor and controllers.  
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Controllers: 

Control the temperature, humidity, feed and water requirements  

Sensors  

Sense humidity and temperature 

Meters  

Measure different environmental components e.g gasses, temperature and humidity.  

Fan 

A machine which provides air or machine below air by the movement of its wings This machine is 

main equipment for ventilation which help out to exchange air in the shed  

Extractor 

A machine which helps out to expel out extra heat and gasses from shed. It expels bad air from 

house  

Minimum ventilation 

A term which refers to ventilate the house by using low amount of air this system is used in winter 

system as we need to maintain temperature as well as humidity in winters. 

Types of pressure in ventilation 

Negative pressure 

It is most common system in which we use exhaust fan to expel out bed air from house 

Exhausts                Ventilate the house 

Neutral pressure 

This system is also resembled to previous but it requires large number of Fans as temperature in and 

outside of the shed will be same during this system that’s why this type of system is called Neutral 

ventilation system 

Fans                                                                      Ventilate the hous                       

Ventilation systems 

Natural ventilation 

It is ventilation system which is normally used in open houses and applicable in only some areas. 

Normally shed build according to air movement. In south Punjab direction of poultry house will be 

east to west as air passes through the shed, temperature and humidity maintained. We cannot use 

this system in some areas as ammonia level is cannot be control in areas of higher humidity through 

natural ventilation [27]. 

create negative pressure inside shed 

Neutral pressure both side  
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Equipment  

No equipment is used  

Tunnel system 

1. System is used in summer  

2. Tunnel Fans are used  

3. Large amount of air below in shed which minimize temperature and temperature  

General recommendations 

Air inlet: Air inlet should be in a house through which movement of air occur  

Size of inlet: size of inlet depends upon the area of house 

Location of the house:  

While selecting the location of house keep in mind some points in respect to ventilation  

• House should not near the factory  

• Temperature of area  

• Weather of area  

Environmental gas meters: 

It is very important to measure the environmental gasses as it is compulsory to know the level of 

gas higher concentration of gasses can cause mortality.  

Technical and professional assistance:  

Technical assistance is very necessary for installing the equipment and managing proper ventilation. 

Ventilation Requirement per bird  

Table 1.  Ventilation Requirement of A bird Acceding to Age 

Age Cfm/bird 

1 0.10 

2 0.25 

3 0.35 

4 0.50 

5 0.65 

6 0.70 

7 0.80 

8 0.90 
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Gases Ratio (Lethal and desirable)  

Table 2.  Proportion of Gases in farm (lethal; & bearable) 

Tips to manage Temperature 

• Use fans and exhaust  

• If Temperature is out of control in summer use tunnel ventilation  

• In winter use Brooder and heater 

• Minimum ventilation is recommended in winter  

• In open shed when temperature exceed to its limit throw water directly on birds  

• Further an extra equipment of every equipment should be there if someone out order use 

supplement of those equipment  

CONCLUSION 

Poultry is most profitable and important sector as it is contributing about 5% in our total gdp while 

11.7% (survey 2018-19) share in Agricultural Gdp. Ventilation is very important for good 

performance and bad ventilation could cause mortality and also against poultry bird’s welfare. Good 

ventilation can also help out in achieving higher production goals and in result provide profit to the 

farmer Therefore, knowledge of ventilation is very important for a former this article will provide 

some basic knowledge of ventilation to an industrialist or farmer or domestic farmer too. It is an 

effort for peoples who don’t know about importance of ventilation further we also gave some tips to 

manage the ventilation. 

REFERENCE 

[1] Bird, N. A., P. Hunton, W. D. Morrison, and L. J. Weber. 1988. Heat stress in caged layers.  

http://www.omafra.gov.on.ca/english/livestock/poultry/facts/88-111.htm. 

[2] Emmans, G. C. 1974. The effects of temperature on the performance of laying hens. Pages 77–

90 in Energy Requirements of Poultry. T. R. Morris and B. M. Freeman, ed. Br. Poult. Sci., 

Edinburgh, Uk. 

[3] Hillman, P. E., N. R. Scott, and A. Van Tienhoven. 1985. Physiological responses and 

adaptations to hot and cold environments. Pages 29–71 in Stress Physiology in Livestock. M. k. 

Yousef, ed. CRC Press Inc., Boca Raton, FL. 

Gasses Lethal Desirable 

Carbon Dioxide Above 30% 1% 

Methane Above 5% 1% 

Ammonia Above 500 ppm 40 ppm 

Hydrogen Sulfide Above 500 ppm 40 ppm 

Oxygen Below 6 % 16% 

http://www.omafra.gov.on.ca/english/livestock/poultry/facts/88-111.htm


Abdul Samad et al                                    J. of Bio.Pharm. And Chemical Research, 2021,8(2):1:8 

 

 

7 

 

 

[4] klir, J. J., and J. E. Heath. 1992. An infrared thermographic study of surface temperature in 

relation to thermal stress in three species of foxes: The red fox (Vulpes vulpes), arctic fox (Alopex 

lagopus), and kit fox (Vulpes macrotis). Physiol. Zool. 65:1011–1021. 

[5] koelkebeck, k. W., and T. W. Odom. 1994. Laying hens responses to acute heat stress and carbon 

dioxide supplementation. 1. Blood gas changes and plasma lactate accumulation. Comp. Biochem. 

Physiol. 107:603–606. 

[6] Li, Y., T. Ito, M. Nishibori, and Y. Yamamoto. 1992. Effects of environmental temperatures on 

heat production associated with food intake and abdominal temperature in laying hens. Br. Poult. 

Sci. 33:113–122. 

[7] Lott, B. D., J. D. Simmons, and J. D. May. 1998. Air velocity and high temperature effects on 

broiler performance. Poult. Sci. 77:391–393. 

[8] Marder, J., and Z. Arad. 1989. Panting and acid-base regulation in heat stressed birds. Comp. 

Biochem. Physiol. A Comp. Physiol. 94:395–400. 

[9] May, J. D., and B. D. Lott. 1992. Feed and water consumption patterns of broilers at high 

environmental temperatures. Poult. Sci. 71:331–336. 

[10] Mitchell, M. A. 1985. Effects of air velocity on convective and radiant heat transfer from 

domestic fowls at environmental temperatures of 20 and 30°C. Br. Poult. Sci. 26:413–423. 

[11] Mohler, F. S., and J. E. Heath. 1988. Comparison of IR thermography and thermocouple 

measurement of heat loss from rabbit pinna. Am. J. Physiol. 254:R389–395. 

[12] Mueller, G. D., and H. M. Scott. 1940. The porosity of the egg shell in relationship to 

hatchability. Poult. Sci. 91:163–166. 

[14] NRC. 1994. Nutrient Requirements of Poultry. 9th rev. ed. National Academy Press,  

washington, DC. 

[15] Odom, T. W., P. C. Harrison, and W. G. Bottje. 1986. Effects of thermal induced respiratory 

alkalosis on blood ionized calcium level in the domestic hen. Poult. Sci. 65:570–573. 

[16] Ophir, E., Y. Arieli, J. Marder, and M. Horowitz. 2002. Cutaneous blood flow in the pigeon 

Columba livia: Its possible relevance to cutaneous water evaporation. J. Exp. Biol. 205:2627–2636. 

[17] Prinzinger, R., A. Premar, and E. Schleucher. 1991. Body temperature in birds. Comp. 

Biochem. Physiol. 99:499–506. 

[18] Richards, S. A. 1968. Vagal control of thermal panting in mammals and birds. J. Physiol. 

199:89–101. 

[19] Richards, S. A. 1970. The biology and comparative physiology of thermal panting. Biol. 

Rev.Camb. Philos. Soc. 45:223–264. 

[20] Richards, S. A. 1976. Evaporative water loss in domestic fowls and its partition in relation to 

ambient temperature. J. Agric. Sci. 87:527–532. 

[21] SAS Institute. 2005. JMP User’s Guide. Version 6. SAS Institute Inc., Cary, NC.  



Abdul Samad et al                                    J. of Bio.Pharm. And Chemical Research, 2021,8(2):1:8 

 

 

8 

 

 

[22] Seymour, R. S. 1972. Convective heat transfer in the respiratory systems of panting animals. J. 

Theor. Biol. 35:119–127. 

[23] Smith, A. J. 2001. The Tropical Agriculturalist—Poultry. Macmillan Education Ltd., London, 

Uk. 

[24] Tzschentke, B., M. Nichelmann, and T. Postel. 1996. Effects of ambient temperature, age and 

wind speed on the thermal balance of layer-strain fowl. Br. Poult. Sci. 37:501–520. 

[25] P. Smith, and C. Daniel. The chicken book, Athens, GA: The University of Georgia Press 

(2000) 

[26] Council Directive 2007/43/EC. Laying down minimum rules for the protection of chicken kept 

for meat production, official journal of the European Union, 182/19, (2007) 28 June. 

[27] Bustamante, E.; García-Diego, F.-J.; Calvet, S.; Estellés, F.; Beltrán, P.; Hospitaler, A.; Torres, 

A.G. Exploring Ventilation Efficiency in Poultry Buildings: The Validation of Computational Fluid 

Dynamics (CFD) in a Cross-Mechanically Ventilated Broiler Farm. Energies 2013, 6, 2605-

2623. https://doi.org/10.3390/en6052605 

 

https://doi.org/10.3390/en6052605

