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EFFECf OF AIRFLOW PROFILE ON REDUCING BEAT
STRESS, ENHANCING AIR DISTRIBUTION AND DILUTING

GASEOUS CONCENTRATIONS IN DAIRY BARNS

M.Samert
,2

ABSTRACT
Heat stress in dairy cows i.$ one of the leading causes of decreased
production and fertility. Increasing air velocity, using ceiling fans, to
enhance convective heat transfer and accordingly body heat dissipation i.$

highly required. However, thi.$ might have negative effects such as
increasing emi.$sion mass flux ofthe harmfUl gases. Therefore. thi.$ sh,uJy
aims at investigating the effect of ceiling fans On the dairy cows. air
velocity profiles, and the di.$tribution of gaseous concentrations
throughout a naturally ventilated dairy bam. Three air velocity
measurements campaigns, with two repetitions each. were carried out
during summer season 2010. The air velocity was measured inside the
bam using ultrasonic anemometers. The air temperature and humidity
were measured using temperature-humidity sensors. The climatic data
were recorded by weather station. The concentrations ojCO], NHJ, CH40

and NJO were measured using a multi-gas monitor. The heat stress was

estimated by determining the Temperature-Humidity Index (TH/). A
thermal infrared imaging camera was used to investigate the heat relief
from the cows andfreestalls under 2 conditions. which were: cetlingfans
on and ceiling fans off. The results showed that the implementation of
ceilingfans reduced the THIfrom 79 (significant stress) to 68 (no stress).
The average air velocities were 0.98 and 0.59 m s·l as the cetling fans
were "on" and "off". respectively. It was concluded that the ceilingfans
have cooling effect. alleviate the heat stress, and enhance the air
movement and di.$tribution throughout the bam. However, the ceilingfans
indirectly increase the ventilation rates in higher potential then the
disgui.$ed decrease ofthe gaseous concentrations. which ultimately results
in increasing the gaseous emissions.
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Therefore, a balance must be achieved among the different
contradictions: air velocity optimization, heat stress alleviation, air
distribution enhancement, and gaseous emissions reduction.
Keywords: Air velocity profiles, Ceiling mns, Daily bams, Gaseous
emiss ions, Heatstress.

INTRODUCTION

The investigation ofairflow profiles in animal buildings is ofgreat
importance, where the results of airflow analysis can be
implemented to reduce the heat stress that atrects the dailY cows

and to achieve better air distribution throughout the bam avoiding dead
comelS where the gaseous concentmtions are high and then detrimental
for animals and worlcelS.
Bassiouny and Komh (2011) stated that ceiling fans, which increase air
velocity, are extellS ively used to create an indoor breeze, improve the
space air distribution, to enha~ce convective heat !Jans rer and
accordingly body heat dissipation, and hence enhance the reeling of
comfort. Bartzanas et at (2007) stated that air velocity measurements
incarnate the comer stone for airflow analysis in mml buildings. Bjerg
and Ssrensen (2008) mentioned that the modem demands of airflow in
livestock buildings should be fulfilled, which are: air distribution,
control, energy efficiency, and air velocity in the animal occupied zone.
Seveml procedures -which requires air velocity measurements-should be
implemented, and they are: determining air velocity at animal level,
limiting air velocity in the animal occupied zone, investigating air
velocity profiles and turbulences, homogenizing air velocity distribution
in the entire bam, determining whether air velocity distribution ins ide
and close to the inlet are similar, homogenizing airflow throughout the
whole bam, reducing air velocity at floor level at high ventilations rate
without increasing the pressure drop over the inlet.
Snell et al. (2003) stated that the climatic data influence the ventilation
rnte and the emission. They added that depending on the building design,
the ventilation rnte could be explained by the climatic values (wind
velocity and ambient tempernture), where the wind velocity is of central
importance for the ventilation. On the other hand, the drawing-off
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