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ABSTRACT 

Increasing air movement over poultry at high ambient temperatures by using ventilation has 
become an accepted means of reducing environmental heat stress over the last several years. The 
present study was carried out to evaluate the effect of air velocity and ambient temperature on broiler 
performance under a constant RH of 58 % and limited the optimum air velocity, ambient temperature 
and area house section to achieve the best broiler performance. The main experiments were conducted 
under four air velocities of 1, 1.5, 2.5 and 3m/sec., four ambient temperatures of 28, 30, 32 and 35°C 
and two area house sections of 12×2.7 and 12×3 m2 at 4, 5, 6 weeks of age taking into consideration 
body weight, feed intake, feed conversion ratio, mortality rate, production efficiency factor (PEF) and 
specific energy. The obtained data showed that the highest rates of weekly broiler performance where 
recorded under air velocity of 2.5 m/sec., ambient temperature below 28°C and area house section of  
12×2.7 m2. 
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INTRODUCTION  

The poultry industry is one of the main 
agricultural industries in Egypt, where 
investment in this industry is about LE 25 
billion, the size of the labor force is about 1.5 
million permanent workers and about 1 million 
temporary workers and the annual production is 
1 billion broilers and 8 billion table eggs 
(National Laboratory for Veterinary Quality 
Control on Poultry Production, 2013). 

The poultry industry not only supplies animal 
protein for feeding the human population, but is 
also linked to other industries such as animal 
feed, medicine and veterinary inputs. 

Heat stress often is a common problem in 
such countries. Therefore, it requires the 
provision of environmental conditions suitable 
for the growth speed of the bird so that reduce 
the impact of heat stress (Dozier et al., 2006). 

Air movement is one of the most effective 
methods of cooling birds during hot weather. As 

air moves over a bird's hot body, heat is 
removed from the bird, making it feel cooler 
(Lacy and Czarick, 1992). 

Furlan et al. (2000) evaluated the effect of air 
velocity on body surface and rectal temperature 
of broiler chickens. Male broiler chickens aged 
36 to 42 days were exposed to five different air 
velocities of (5.7, 4.2, 3.1, 2.4 and 1.8 m/sec.). 
The results suggest that air velocity of 2.4 
m/sec., in air temperature of 29°C, improve heat 
loss in the birds. 

Al-Helal (2003) studied the environmental 
control practices and problems for poultry. The 
results obtained from this study indicated that 
summer ventilation rate was able to give a total 
air exchange between (0.80 and 1.51) every 
minute, and between (0.31 and 0.46) every 
minute for winter. 

Yahav et al. (2004) illustrated the effect of 
air velocity on performance of 4 to 7 week old 
broiler chickens, an experiment was conducted 
using four different air velocities (0.8, 1.5, 2.0 
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and 3.0 m/sec.) at constant ambient temperature 
(35 ± 1.0°C). They found that air velocity of 2.0 
m/sec., enables broilers to maintain proper 
performance together with efficient 
thermoregulation and water balance under harsh 
environmental conditions. 

Abu-Dieyeh (2006) mentioned the effect of 
high temperature on growth performance of 
broilers. He used two ambient temperatures (20 
±1°C and 35 ±1°C) until 8 weeks. of age. He 
found that body weight, feed intake, and feed 
conversion ratio were significantly reduced in 
broilers at 35 ±1°C. These results indicated that 
high ambient temperature caused a significant 
effect on growth rate depression rather than 
reduction in feed intake of heat exposed broilers. 

Yahav (2007) studied the effects of air 
velocity on body weight of broiler chickens at 
the ages of 5, 6 and 7 weeks, following exposed 
to 35, 30 and 25°C, respectively, and to 60% 
relative humidity. He found that air velocity 
dramatically affects the body weight of broiler 
chickens exposed to different environments. 
Broilers exposed to air velocity of 2.0 m/sec, 
had exhibited significantly higher body weight 
and feed intake than those exposed to lower air 
velocities (0.8 and 1.5 m/sec.). 

Akyuz (2009) studied the effect of some 
climate parameters of environmentally 
uncontrollable broiler houses on broiler 
performance. He found very significant 
differences in broiler performance during the 
summer and winter as a result of 
environmentally uncontrolled in broiler houses, 
where the mortality ratio in summer and winter 
found to be 2.18 and 5.5%, at the end of 42 days 
trail, the live weight of broiler found to be 2042 
and 1088 grams in summer and winter months, 
and feed conversion ratio was found to be 1.66 
and 2.15 in summer and winter months. 

So, it is necessary to study the effect of the 
main environmental parameters affecting broiler 
performance (ambient temperature and air 
velocity), Where that reduce the temperature and 
increasing air velocity over broilers by using 
tunnel ventilation has become an accepted 
means of reducing environmental heat stress 
over the last several years. Hence, the objectives 
of this study are: 

1. Limit the proper air velocity and ambient 
temperature to achieve the best broiler 
performance. 

2. Choose the most appropriate area house 
section to achieve the best performance rate. 

MATERIALS AND METHODS 

Materials 
Housing and experimental procedure 

This study was performed on an environmentally 
controlled conditions modern broiler houses 
located in the poultry farm of Dakahlia Poultry 
Company in Behara Governorate, Egypt through 
summer seasons of 2013 and 2014. The poultry 
farm consists of eight houses. Building 
characteristics are presented in Table 1. 

Broiler chickens specifications 

In each experiment, a total of 18000 one day-
old Cobb broiler chicks were placed in houses 
with the same characteristics and grown in a 
common environment until 42 day of age.  

Feed ingredients 

Rearing management and composition of 
diets in both houses at each season were similar. 
All the broiler chickens fed with a basal corn-
soybean meal diet during 1 to 42 day of age. 

Equipment 

Specifications of equipment which used in 
this study are as follow:  

Ventilation system 

Tunnel ventilation system with a negative 
pressure was used in this study, Tunnel 
ventilation is a system where exhaust fans are 
located at one end of the house and two large 
openings (16.6×1.8 m2) are installed at the 
opposite end. Air is drawn through these 
openings, down the house, and out the fans. 
Number of fans in each house is ten FIR Electro 
mechanic fans, made in Italy, voltage 230V, size 
140 and flow rate of 40000 m3/hr. 

Heating system 

Hot air generator system is the heating 
system was used in this study; Number of air 
heaters in each house is two Combiterm 190E
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Table 1.  Building Characteristics of poultry farm 

Characteristics  

Rearing type Floor 

Number of houses Eight enclosed houses 

House width × length (m) 12×75 

House height (m) 2.7 and 3 

Housing capacity (Birds) 18000 

 

Pericoli heater, mad in Italy, voltage 400V, fan 
air displacement 15000 m3/hr., and fan electric 
power is 2.2 KW.  

Cooling system  

Evaporative cooling pad system was used in 
this study, area of cooling pad in each house is 
60 m2, height 1.8 m, width 33.3 m and thickness 
15 cm. 

Measuring instruments 

Electronic balance 

An electronic balance was used to measure 
the bird's weight and the amount of feed (with 
accuracy of ± 0.05kg). 

Anemometer 

Anemometer kestrel 3000 was used to 
measure essential environmental measurements 
like temperature, relative humidity and air 
velocity. 

Pola HP54 steps controller 

Pola HP54 was used to measure and adjust 
the desired temperature, through coordination 
between the cooling and heating system.  

Methods 
The experiments were conducted in broiler 

farm consisting of eight broiler houses through 
four periods during summer seasons of 2013 and 
2014. A total of 32 broiler houses (8 houses×4 
periods). In each house using one air velocity, 
one ambient temperature and one area house 
section alternately. 

All experiments were carried out at 4, 5, 6 
weeks of age and broiler exposed to a constant 
RH of 58%. 

The main experiments 

The main experiments were performed at the 
poultry farm to evaluate the environmental 
conditions affecting the performance of broiler 
at different ages in the summer, these 
environmental conditions are: 
1.  Four air velocities of 1, 1.5, 2.5 and 3m/sec. 
2. Four ambient temperatures of 28, 30, 32 and 

35°C. 
3. Two area house sections of 12×2.7 and 12×3 m2. 

Measurements 

Body weight (gram/bird) 

At the end of each experiment 5% of birds 
weighed as group using a 50 kg- balance. The 
total weight is divided by the number of 
weighed birds 

Feed intake (gram/bird) 

Feed intake is calculated for each treatment. 
At the end of the experiment, the residual 
amount of feed was weighed and subtracted 
from the known weight of feed at the beginning 
of experiment. The product figure is divided by 
the total number of birds. 

Feed conversion ratio (gram feed/gram 
weight) 

Feed conversion ratio was calculated 
according to Wagner at al. (1983) as follows: 

            Feed intake (gram) in a given period 
FCR = ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

           Body weight gain, (gram) in the same period 

Mortality percent (%) 

Mortality rate was estimated according to 
Halpin (1975) by using the following formula: 
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  Number of dead chicks 
Mortality percent = ـــــــــــــــــــــــــــــــــــــــــــــــ  (%) 

                             Total number of chicks 

Production efficiency factor (PEF) 

The production efficiency factor value is an 
equation used to measure the technical 
performance of a broiler take into account feed 
conversation ratio, live ability, body weight and 
age at depletion where the increase of the PEF 
value improves performance rate for broiler. The 
PEF value was calculated according to 
Samarakoon and Samarasinghe (2012) as 
following: 

        Body weight, (Kg) ×  live ability (%) 
PEF = ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   × 100 

          Age at depletion, (days) ×  FCR               

Specific energy requirements (SER) 

    Specific energy requirements can be 
calculated by the following equation: 

           Required power (kW) 
SER = ــــــــــــــــــــــــــــــــــــــــــــــــــــ 

                  Pro (kg/hr.) 

RESULTS AND DISCUSSION 

The discussion will cover the obtained results 
under the following heads: 

The Weekly Broiler Body Weight 
The obtained Results in Fig. 1 show that the 

increase of air velocity from 1 to 2.5 m/sec., was 
followed with an increase in broiler body weight 
from 1298 to 1360, from 1740 to 1882 and from 
2130 to 2423 gram/bird at 4, 5 and 6P

th
P week of 

ages, respectively under constant ambient 
temperature of 28°C and area house section of 
12×2.7 mP

2
P. Any further increase in air velocity 

more than 2.5 up to 3 m/sec., weekly broiler 
body weight decreased from 1360 to 1283, from 
1882 to 1730 and from 2423 to 2060 gram/bird, 
respectively under the same previous conditions. 
The major reason for the reduction on weekly 
broiler body weight by increasing air velocity 
from up to 3 m/sec. because it make a drop in  
the broiler body water balance which it is in 
agreement with previous study (Yahav et al., 
2004). 

    The results showed also that the effect of 
ambient temperature was very clear on weekly 

broiler body weight when the birds exposed to low 
air velocities than when exposed to high velocities 
conditions. The obtained results show a 
remarkable increase on weekly broiler body 
weight at an ambient temperature of 28°C. 

It is also observed that air velocity is the 
most critical factor affected on weekly broiler 
body weight. The highest weekly broiler body 
weight of 2423gram/bird was recorded at 6P

th
P 

week of age exposing under air velocity of 2.5 
m/sec, ambient temperature of 28°C and area 
houses section of 12×2.7 mP

2
P comparing with 

the other treatments.  

The Weekly Broiler Feed Intake 
From Fig. 2 which represents the effect of air 

velocity on weekly broiler feed intake under 
different temperatures in area house section of 
12×2.7 mP

2
P, It is noticed that the increase of air 

velocity from 1 to 2.5 m/s was accompanied 
with an  increase in broiler feed intake from 
1973 to 2021, from 2973 to 3136 and from 4090 
to 4431 gram/bird at 4, 5 and 6P

th
P weeks of ages, 

respectively under constant ambient temperature 
of 28°C and area house sections of 12×2.7 mP

2
P. 

Any further increase in air velocity more than 
2.5 up to 3 m/sec., caused a decrease in weekly 
broiler feed intake from 2021 to 1959, from 
3136 to 3017 and from 4431 to 3999 gram/bird, 
respectively under the same previous conditions. 

The results show that ambient temperature 
had very clear effect on weekly broiler feed 
intake, when the birds exposed to low air 
velocities rather compared to high velocities 
conditions. 

In addition, it is noticed that the highest 
broiler feed intake of 4431 gram/bird was 
obtained at 6P

th
P week of ages under ambient 

temperature of 28°C, air velocity of 2.5 m/sec., 
and area house section of (12×2.7 mP

2
P). 

The Feed Conversion Ratio 

Results in Fig. 3 show that increasing air 
velocity from 1 to 2.5 m/sec., improved broiler 
feed conversion ratio from 1.52 to 1.48, from 1.70 
to 1.66 and from 1.92 to 1.82 gram feed/ gram 
weight at 4, 5 and 6 P

th
P week of ages, respectively 

under constant ambient temperature of 28°C and 
area house section of 12×2.7 mP

2
P. 
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Fig. 1. Effect of air velocity under different temperatures on weekly broiler body weight during 

summer seasons of 2013 at constant area house section of 12×2.7m2 

 

 

 
Fig. 2. Effect of air velocity under different temperatures on weekly broiler feed intake during 

summer seasons of 2013 at constant area house section of 12×2.7m2 
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Fig. 3. Effect of air velocity under different temperatures on weekly broiler feed conversion ratio 

at constant area house section of 12×2.7 m2 

 

Also, the increase of air velocity more than 2.5 
up to 3m/sec., caused a worsen in feed conversion 
ratio from 1.48 to 1.52, from 1.66 to 1.74 and from 
1.82 to 1.94 gram feed/gram weight at 4, 5 and 6th 
week of ages, respectively under the same 
previous conditions. 

The results show that the effect of ambient 
temperature was very clear on weekly broiler feed 
conversion ratio when the birds exposed to low air 
velocities rather compared to high velocities 
conditions. Results showed that increasing 
ambient temperature from 28 to 35°C, at 6th week 
of age caused a worsen in feed conversion ratio 
from 1.82 to 1.84 gram feed/gram weight, 
exposing to air velocity of 2.5 m/sec., and area 
house section of 12×2.7 m2.  

The highest value of weekly broiler feed 
conversion ratio of 1.82 gram feed/ gram weight at 
6th week of age was recorded at air velocity of 
2.5 m/sec., ambient temperature 28°C and area 
house section of 12×2.7 m2.  

Relating to the effect of area house sections 
on weekly broiler feed conversion ratio, data 
show that there aren't clear differences between 
the area house section of (12×2.7) and (12 ×3) 
m2. 

The Weekly Broiler Mortality Percent 
The mortality percent caused a great effect 

by the ambient temperature, especially when the 
birds exposed to low air velocities rather than 
when exposed to high velocities conditions. The 
obtained results in Fig. 4 show that the highest 
weekly broiler mortality percent at 6P

th
P week of 

age was 2.99% due to exposing to air velocity of 
1 m/ sec., ambient temperature 32°C and area 
house section of 12×2.7mP

2
P and the least weekly 

broiler mortality percent at 6P

th
P week of age was 

1.1% due to exposing to air velocity of 2.5 
m/sec., ambient temperature 28°C and area 
house section of 12×2.7 mP

2
P. 

Production Efficiency Factor (PEF) and 
Specific Energy 

Fig. 5 shows the effect of air velocity on 
production efficiency factor and specific energy 
requirements. It is noticed that increasing air 
velocity from 1 to 2.5 m/sec., at 6P

th
P week of 

age’s leads to increase broiler production 
efficiency factor from 248.8 to 300.9 under 
constant ambient temperature of 28°C and area 
house section of 12×2.7 mP

2
P. Any further increase 

in air velocity more than 2.5 up to 3 m/sec., broiler 
production efficiency factor decreased from 300.9 
to 238.5, respectively under the same previous 
conditions.
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Fig. 4. Effect of air velocity under different temperatures on weekly broiler mortality percent at 

Constant area house section of 12×2.7 m2 

  

 
Fig. 5. The effect of air velocity on production efficiency factor and the energy requirements at 

constant ambient temperature of 28 C° and area house section of 12×2.7 m2 

 

The specific energy is highly affected by air 
velocity. Results in Fig. 4 show that increasing air 
velocity from 1.0 to 3.0 m/sec., increased energy 
requirements from 88.49 to 226.27 kW.hr./ mega 
gram. Although the consumption a lot of energy 
when the air velocity of 2.5 m/sec., but we 
found that the rate of increase in the energy of 
air velocity from 1.5 to 2.5 m/sec., was less than 
the rate of increase in the energy of air velocity 
from 2.5 to 3 m/sec also air velocity of 2.5 
m/sec., achieved higher broiler production 
efficiency factor compared to other air 
velocities. 

Results showed that increasing ambient 
temperature from 28°C to 35°C at 6th week of 
age’s leads to decrease broiler production 
efficiency factor from 300.9 to 289.8, respectively 
under constant air velocity of 2.5 m/sec., and area 
house section of 12×2.7 m2. Also, the results 
showed that ambient temperature has no 
remarkable effect on energy requirements 

Area house sections affect a not clearly effect 
on production efficiency factor, Results in Fig. 6 
show that increasing area house section from

M
or

ta
lit

y 
ra

te
 (%

) 

Specific energy (Kw.hr./mega gram) 
PEF 

Air velocity (M/sec.) 
Sp

ec
ifi

c 
en

er
gy

 (k
W

.h
r.

/M
eg

a 
gr

am
) 



 
 
 
 
 
 

Abd El-Rahman, et al. 

 

2222 

 
Fig. 6. Effect of area house section on energy at constant ambient temperature of 28 C° and air 

velocity of 2.5 m/sec. 

 

12×2.7 m2 to 12×3 m2 at 6th week of age’s leads 
to decrease broiler production efficiency factor 
from 300.9 to 298.5, under constant air velocity of 
2.5 m/sec., and constant ambient temperature of 
28°C. But area house section affect a remarkable 
effect on energy requirements. Data obtained show 
that increasing area house section from (12×2.7) 
to (12×3) m2, increased, energy requirements 
from 122.53 to 140.47 kW.hr./mega gram 
respectively under constant ambient temperature 
of 28°C and air velocity 2.5 m/sec. 
Conclusion 

The present study was performed at the 
poultry farm to evaluate the environmental 
conditions affecting the performance of broiler 
at 4, 5 and 6th week of ages in the summer. 

 From the obtained results, it can be 
concluded that to improve weekly broiler 
performance must be applied the following 
parameter, air velocity of 2.5 m/sec., ambient 
temperature below 28 C° and area house section 
of  (12×2.7) m2 
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 ةـــن المغلقـــــدواجـــــن الـــــاكـــــمس ـــــية فــويـــى التهــــعل ـــــــةدراس

 محمد سعد الدين الشال -محمد عبد الشافى عبد الرحمن 
 ود عبد العزيزــــمنى محم - وهابـــدرى عبد الــــمحمد ق

 مصر -جامعة الزقازيق  -كلية الزراعة  -قسم الهندسة الزراعية 

 يالبحيرة خلال فصلمركز بدر محافظة  يتم إجراء هذه الدراسة بمزرعة دواجن تابعة لشركة الدقهلية للدواجن ف
على سلالة الدواجن  ةمساكن الدواجن المغلقة،  تم إجراء الدراس يدراسة على التهوية فم، لإجراء ۲۰۱٤و  ۲۰۱۳ الصيف

على معدل أواجن لتحقيق مثل لمساكن الدرتفاع الأوالا ىالمثل ةهواء ودرجه الحرار ةفضل سرعأكوب بهدف التوصل إلى 
ودرجات  ةم/ثاني ۳.۰،  ۲.٥،  ۱.٥،  ۱.۰ ستخدام أربع سرعات للهواء هىاتم إجراء التجارب ب، إنتاجيه لدجاج التسمين

P۲م)۳×  ۱۲و( )۲.۷×  ۱۲مقطع للعنبر ( ةومساح م°۳٥،  ۳۲،  ۳۰،  ۲۸ حرارة مختلفة هى
P، ۸بة على تم إجراء التجر 

ق المقارنة بين متوسط وزن عن طري داءوتم تقييم الأ ۲۰۱٤و ۲۰۱۳الصيف  يفصل يدورات ف ٤مساكن مغلقة لمدة 
الأداء  ةومعامل كفاء ةستهلاك الطاقاونسبة النفوق ومعدل  يستهلاك العلف، معامل التحويل الغذائا، معدل الطيور

جرام وكان  ۲٤۲۳يوم كان  ٤۲فضل متوسط لوزن الطيور عند عمر أن : أحصل عليهاأوضحت النتائج المت ، ولقدينتاجالإ
 ومن خلال النتائج تم التوصل إلى الآتى:ة، نقط ۳۰۰.۹ ةالإنتاجي ةومعامل الكفاء ۱.۸۲عندها معامل التحويل الغذائى 

 ةالحرار ة، درجةانيمتر/الث ۲.٥ الهواء ةكانت عندها أعلى معدلات لأداء دجاج التسمين هى سرع يالت ىالمثل ةالمعامل
 .متر ۲.۷ رتفاع العنبرام و۲۸°
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