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Table 2- Coefficients of the linear regression and standardized regression for the equation 5

Model

Unstandardized Coefficients

Standardized Coefficients

B Std.Error Beta T Sig

Constant s s.e -0.234 0.009 0 -26.725 0.00
Age, (day) s oo 0.006 0.000 1.100 99.356 0.00
T aerager °C) lyn ool 0.004 0.000 0.229 20.065 0.00
0.001 0.000 0.083 11.689 0.00
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Fig. 6. Comparison of the ammonia emission rate obtained from the regression relationship with the measured emission
rate in real terms
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Table 3- Comparison of the ammonia emission rate obtained from the regression relationship with the measured
emission rate in real terms

s Sy oty 5 ool Gty ST 35 2Bly gl pad 53 88 03150 Lt 5
Calculated ER from Regression Real data for ER
oS e Ol oS Oy Ol bz g> G
Min Max Average Min Max Average Age of birds
0.000 0.004 0.00038 0.016 0.021 0.018427 12
0.000 0.005 0.001228 0.011 0.020 0.016267 13
0.008 0.017 0.013881 0.016 0.032 0.020656 14
0.007 0.017 0.012331 0.028 0.036 0.032411 15
0.006 0.024 0.015937 0.028 0.039 0.032681 16
0.012 0.028 0.01961 0.028 0.044 0.032735 17
0.026 0.036 0.030802 0.029 0.066 0.039037 18
0.025 0.047 0.031752 0.028 0.117 0.041168 19
0.026 0.043 0.036813 0.028 0.063 0.039095 20
0.040 0.046 0.042747 0.035 0.074 0.057567 21
0.042 0.052 0.047749 0.029 0.063 0.042543 22
0.042 0.055 0.04887 0.053 0.063 0.057421 23
0.076 0.093 0.083947 0.065 0.091 0.075726 29
0.081 0.101 0.090656 0.071 0.096 0.081414 30
0.090 0.104 0.095391 0.073 0.126 0.090414 31
0.090 0.110 0.098864 0.090 0.137 0.109328 32
0.094 0.111 0.101836 0.106 0.193 0.115188 33
0.098 0.118 0.107289 0.109 0.169 0.129599 34
0.109 0.132 0.125808 0.130 0.162 0.142257 35
0.121 0.141 0.129847 0.110 0.182 0.153213 36
0.118 0.140 0.131326 0.154 0.216 0.172654 37
0.119 0.140 0.130921 0.130 0.182 0.161067 38
0.122 0.147 0.132502 0.122 0.182 0.14809 39
0.131 0.152 0.142021 0.108 0.186 0.149547 40
0.130 0.157 0.143218 0.128 0.184 0.155474 41
0.127 0.150 0.142032 0.131 0.180 0.150785 42
0.133 0.159 0.146485 0.130 0.191 0.154063 43
0.135 0.165 0.14819 0.135 0.185 0.154579 44
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Introduction

Iran as one of the largest producers of poultry in Asia and plays major role in feeding the world's population,
particularly in the poultry industry. Research about this industry will help to improve the quality and the quantity
of products. Increasing of the concentration of toxic gases such as NH3 (ammonia), CO, (carbon dioxide), SH,
and CH, in poultry houses comes from bird activity inside the barn is one of the basic problems of the farming.
Increasing the amount of these gases more than standard level would cause heavy mortality and reductions in the
production. Ammonia is one of the most toxic gases in poultry houses, which must be controlled. Different
studies have been carried out on measurement of ammonia emissions from poultry houses to reduce energy
consumption and reduce emissions of ammonia. But no specific study has been found on ammonia emissions in
Iran and there is no reliable documents of ammonia emissions from poultry in this country.

Material and Methods

In this study a poultry house with 18 thousand chickens was used to measure the emission rate of ammonia,
the effect of temperature, moisture and age of chickens on emissions of ammonia in Sabzevar city. The barn was
equipped with semi-automatic mechanical ventilation. At the first step of this research all sensors was installed
for data collection, i.e., air velocity, temperature, humidity and ammonia concentration. Recorded data
information were stored in a central computer. Five digital sensors, model AM2303, have been used to measure
the temperature and humidity of the ambient air quality. The concentration of ammonia in the air inputs and
outputs of the farm was measured using an ammonia sensor model TGS2444 every 10 seconds throughout the
study and recorded in the central system. The average speed of the exhaust air was measured using the hot wire
anemometer probe for every fan. The outputs of all sensors was converted to digital data and transferred to the
central computer using RS485 cable in each module. Converting of the sensors output to digital data reduces
changing the data and probable errors. Ammonia emission rates was found by calculating the concentration of
ammonia and measuring the rate of input air and fans exhaust air by ammonia gas equilibrium equation. Relation
of the ammonia emission rate was achieved using affective factors such as age of the birds and inside air
humidity and temperature by regression method.

Results and Discussion

The average rate of ammonia emission during broiler growing were measured 89 mg per day for each bird.
Ammonia emission rates increased until the age of 37 days and then decreased after the age of 37 days. Age of
birds has the highest impact coefficient and temperature and relative humidity of the barn have the least impact
coefficients on the ammonia emission rate. The ammonia emission rate has also increased by increasing the age
of the bird, temperature and relative humidity of the air. Comparing of the ammonia emission rate derived from
regression equation with real conditions showed that the regression equation method has a high precision for
estimating the ammonia emission rate.

Conclusions

It is showed that the results of this research can predict the ammonia emission rate in the poultry houses and
predict the required ventilation rates to minimize the amount of ammonia concentration. The results of this study
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can be used for automatic control system to minimize energy consumption in the poultry houses. According to
the results, the reduction of temperature and humidity in poultry house can be used to reduce the ammonia level.
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