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ABSTRACT

Responses of dairy cow to evaporative cooling and efficiency of cooling barn
using discarded clay brick (DCB) and com-cob charcoal (CC) as cooling pad material
were studied in 2 experiments.

Experiment 1. Was carried out to evaluate basic properties and evaporative
performance of the cooling pad materials. This experiment was consisted of 3 parts. In
part 1.1 comparison among 4 evaporative materials (DCB size No. 1,2,3 and CC ) on
their ability to absorb and evaporate water was made. CC had highest absorption (
136.12% DW ) and evaporative ;ate ( 0.213 g/min). In part 1.2 performances of the
four materials in decreasing temperature, evaporative rate and air velocity through a
pad chamber were compare. The DCB No. 3 decreased 10.91°C form the temperature
outside the chamber. Its evaporative rate was recorded at 418.07 g/min. The velocity
and the volume of air through pad chamber of 20 ¢m pad thickness allowed 10.68°C
temperature decrease. (DCB No.3 Was then used as cooling pad material of the

cooling bamn in the following experiment.) Comparing fan power between 0.75 and 1.0



HP was conducted in part 1.3. The 0.75 and 1.0 HP fans did not show significant
different performances in reducing air temperature inside the cooling barn with 20 em
pad thickness.

In experiment 2 responses as respiration rate(RR), Body temperature
(BT),amount of water and feed intakes (WI and FI) of HF and grade HF cows were
compared between inside and outside the cooling barn . The experiment 2 was carried
out in 3 following parts.In part 2.1 air temperature (AT), temperature- humidity index
(THI) and responses of cows to conditions in the DCB-cooling barn with plastic sheet
wall were compared with those of the cows in the normal barn. [t was found that both
the AT ( 24.92°C) and THI (75.26) in cooling barmn were significantly ( P< 0.01) Jower
than those of normal barn. Cows in the cooling bam had significant ( P< 0.05) lower
RR ( 49.97 breath/min.) and BT ( 39.11°C ) than those of cows in the normal barm.
Tileir WI tended to be lower while the FI tended to be higher in the cooling barn. In
part 2.2 observation on responses of cows under 8 or 12 hr/day in the same cooling
barn was made. The cow’s responses in term of RR, BT, WI and FI under 12 hr/day
cooling did not show significantly more advantages over those under 8 hr/day cooling.
Cooling from 9.00-17.00 hr was proofed to be sufficient to avert the cows’ stress
conditions. The plastic wall of the cooling barn was replaced in part 2.3 with cement
sheet to reduce radiation of heat through the plastic-sheet wall. Consequenly the AT
and THI inside the cooling bam were significantly reduced. The AT and THI of
21.84°C and 71.97 were recorded. Cows residing inside the cooliﬁg barn had on
average significantly lower RR and BT at 34.73 breath/min and 38.41 OC, respectively,
than the cows residing outside the cooling barn. There was a tendency of lower WI and
higher FI in cows residing in the cooling barn than those residing outside. The HF
cows responded in the term of RR and BT more than the graded HF in the cooling barn

with both plastic and cement sheet wall.



In overall 20 ¢m thick cooling pad using DCB No.3 can lower the air
temperature inside the cooling barn to comfort zone with 0.75 HP fan. Cows’ positive

responses under lower THI inside the cooling barn can be concluded.



