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Determination of Heat and Moisture Balance for Broiler House
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Abstract: The aim of this study was carried out to determine the heat and humidity balance for one of broiler
houses as an example of the broiler house based on the traditional poultty production systems in
Kahramanmaras, Turkey. In the first period in February and March, inside temperature of broiler house was
lower than the optimal temperature whereas mside relative humidity of broiler house was close to the optimum
relative humidity level. In the second period in August and September inside temperature of broiler house at
2nd week was close to the optimal temperature whereas the inside temperature of broiler house at 3-7 weeks was
higher than the optimal temperature. On the other hand, inside relative humidity of broiler house at 3-7 weeks
of second period was lower than the optinum relative humidity level. In the first peried in February and March
sensible heat dissipated by broiler was ranged from 1.20-4.50 kcal h™, moisture from 1.30 -4.20 g h™" and net
heat output through the structural elements from 8.40-14.00 keal m™ °C. In the second period in August and
September, Sensible heat dissipated by broiler was ranged from 0.80-4.50 kcal h™, Moisture from
0.80-4.20 g h™" and the net heat output through the structural elements from 1.10-3.80 kealm°C. Although,
there is need for supplementary heat during the first period in February and March there is no need for
supplementary heat during the first period m August and September for poultry house n Kahramanmaras,

Turkey.
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INTRODUCTION

Broiler chicken industry has continuously grown
recently and is considered an important livestock sector
i Turkey as in many countries (Atilgan and Koknaroglu,
2006). Although, the feed accounts for 70-80% of the
production cost of poultry (Karaman ef al., 2009), there
are some other factors affecting the production cost of
poultry such climatic conditions mside the poultry house.
Heat, humidity ammonia and carbon dioxide in poultry
house have a negative effect on broiler performance
(Atilgan et al., 2010).

As in many developing countries, some of poultry
population in Turkey is found in the traditional family
based poultrty production systems. In such production
systems high ambient temperatures can be devastating to
commercial broilers coupled with high humidity they can
have an even more harmful effect. Heat stress interferes
with the broilers comfort and suppresses productive
efficiency.

During periods of heat stress the broiler has to
make major thermo regulatory adaptations in order to
prevent death from heat exhaustion (Butcher and Miles,
1996). The aim of this study was carried out to determine

the heat and humidity balance for one of broiler
houses as an example of the broiler house based on the
traditional poultry production systems in Kahramanmaras,
Turkey.

MATERIALS AND METHODS

This experiment was carried out in broiler house 1n
Kahramammaras Sutcu Imam University Experimental
Farm, in Kahramanmaras, Turkey for two periods. First
period lasted 5 weeks in February and March. Second
period lasted 6 weeks in August and September. In the
current experiment ROSS chicks were used. In thus study,
4 humidity sensors and 12 temperature sensors were used
1n broiler house and 1 humidity sensor and 1 temperature
sensor outside of broiler house.

The measurement of humidity and temperature of
inside and outside of broiler house were carried out at
three different time points of a day (7.00 am, 14.00 pm and
21.00 pm) using data logger with sensors. The means of
daily temperature and humidity were estimated as follow:

t,+1t,+2t
Mean temperature (°C) =74 =L
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Mean humidity (%) =W

The general heat balance for the broiler house was

calculated as follow:
Gy =4y T4y

Where:
qy = Sensible heat dissipated by broiler (kcal h™)
= Heat output through ventilation
The net heat output through the structural
elements (roof, wall, window, door)

9n
4 =

Heat output through ventilation was calculated as
follow:
q = 0.29xQ x(t; —ty)

Where:
Q, = Minimum ventilation discharge rate
t = Inside temperature of house

ts Outside temperature of house

The net heat output through the structural elements
was calculated as follow:

q, =U x A x(t -t

Heat transfer coefficient of structure
A, = Surface area of structure

Inside temperature of house

Outside temperature of house

Ex
Il

The heat transfer coefficient of structure (U)) was
calculated as follow:

B
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Inside heat conductance
di = Thickness of structure
k, = Thermal conductivity of structure

The general moisture balance for the broiler house was
calculated as follow:

W, =G (W, - W,)

Where:

W, = Moisture released by poultry

G = Ventilation amount (kg h™")

W, = Absolute air moisture (g m™) inside the house
W, = Absolute air moisture (g m™) outside the house

RESULTS AND DISCUSION

The temperature and humidity values of 5 weeks in the
first period (in February and March) are shown in Fig. 1.
Lindley and Whitaker (1996) indicated that optimum
iside temperature of broiler house should be 32-33°C
in 1-2 weeks and 21°C in 3-7 weeks. In the current
experiment ingide temperature of broiler house in February
and March was lower than the optimal temperature.

Ekmekyapar indicated that optinum inside relative
humidity of broiler house should be 40-70% in 1-2 weeks
and 65-70 % m 3-7 weeks. In the current experiment mside
relative humidity of broiler house was close to the
optimum relative humidity level. The temperature and
humidity values of 6 weeks m the second period
{(August and September) are shown in Fig. 2.

In the current experiment inside temperature of broiler
house at 2nd week of second period was close to the
optimal temperature whereas the inside temperature of
broiler house at 3-7 weeks was higher than the optimal
temperature. On the other hand, mside relative humidity
of broiler house at 3-7 weeks of second period was lower
than the optimum relative humidity level.

The general heat and moisture balance for the broiler
house calculated in February and March was shown
Table 1. Sensible heat dissipated by broiler was ranged
from 1.20-4.50 keal h™ in February and March. Moisture
released by poultry ranged from 1.30-4.20 g h™ in
February and March. The net heat output through the

f; = Outside heat conductance structural elements was ranged from 8.40-14.00 kealm ™ °C
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Fig. 1(a, b): The temperature and humidity values of 5 weelks in the first period
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Fig. 2(a, b): The temperature and humidity values of 6 weeks in the second period
Table 1: The general heat and moisture balance for the broiler house calculated in February and March
Weeks Broiler number qQy Wy q Surplus hat Surplus misture
3 520 1.20 1.30 11.90 -11.60 1.30
4 460 1.90 1.80 12.80 -12.00 1.80
5 85 2.50 2.40 12.50 -12.20 2.40
6 325 3.30 3.20 840 -7.10 3.20
7 270 4.50 4.20 14.00 -13.70 4.20

qq = sensible heat dissipated by broiler (kcal’h), W, = moisture released by poultry (g/h), q,= the net heat output

°Ch),

through the structural elements (kcal m™

Table 2: The general heat and moisture balance for the broiler house calculated in August and September

Weeks Broiler number Q Wi q, Surplus hat Surplus misture
2 920 0.80 0.80 1.10 -0.30 0.80

3 918 1.20 1.30 1.50 -0.30 1.30

4 915 1.90 1.80 2.00 -0.10 1.80

5 911 2.50 2.40 3.10 -0.60 2.40

6 906 3.30 3.20 4.80 -1.50 3.20

7 900 4.50 4.20 3.80 0.70 4.20

i February and March The general heat and moisture REFERENCES

balance for the broiler house calculated in August and
September was shown Table 2. Sensible heat dissipated

by broiler was ranged from 0.80-4.50 kcal h" . Moisture

released by poultry ranged from 0.80-4.20 g h™'. The net
heat output through the structural elements was ranged
from 1.10-3.80 keal m™ °C.

CONCLUSION

Although, there is need for supplementary heat
during the first peried in February and March there 1s no
need for supplementary heat during the first period in
August and September for poultry house in Kahr aman-
aras, Turkey.
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