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ABSTRACT

Response of the Holstein-Friesian (HF) graded cattle was studied in an evaporative
cooling pad system (ECPS) of a stanchion bam. The study was consisted of two
experiments;

Experiment 1 was carried out to select a suitable material to be used for making
cooling pad (CP) of ECPS. It was consisted of four parts. Part 1 was an attempt to screen
some of the following eight asymmetric material ; hand wood shavings (HWS), machine
wood shavings, groundnut hull, mungbean hull, com-cob, coir cut, rice husk and broken
brick (BB). It was found that HWS had the best average evaporating rate of 5.2 gm/min
while that of BB was 4.5 gm/min. The air-flow rate through the HWS and BB materials was
higher than that the other. Part 2 was the investigation of the following thin sheet materials;
cotton, nylon and ramie bag (RB). The evaporating rate of cotton, nylon, and RB were 6.5,
6.6, and 6.2 gm/min and were not significantly different. Although the RB had lower air-
flow rate than the others, but its ability to decrease temperature was higher than that of

cotton and nylon. The HWS, BB, and RB were accordingly selected for making the CP.



Part 3 was for selecting three materials ; HWS, BB, and RB in form of the 1.20x1.00
meter CP with thickness suitable for different materials. It was found that the CP out of 80
pieces of the RB and HWS had the maximum differences temperature humidity index (THI)
value of 8.7 units, between outside and inside the ECPS. However, the pressure drop by the
CP of RB was lower than that of the CP of HWS. The CP of RB was, therefore, selected for
using in the ECPS. Part 4 was involved with the characteristics investigation of a suitable
gap between pieces of RB on the CP. By comparing the temperature drop of intake air with
different gap size, it was found that the gap of 1.4 cm was optimum. The CP of 147 square
meters surface area has an-average evaporating rate of 0.496 kg/min. Heat exchange is equal
to 67,102 BTU/hr. The average ventilating air was 2.77 m3/s while the average air-flow
velocity was 1.05 m/s. |

Experiment 2 was another study to compare responses of the HF graded cows to
the environment outside vs inside of the ECPS accommodating 2 cows each at a time.
Sixteen cows were arranged into 4 groups of hi-HF lactating cows, low-HF lactating cows,
hi-HF non-lactating cows and low-HF non-lactating cows, respectively. Those animals were
allocated and changed over in the experiment to compare the responses of cows under those
factors of lactational status and HF-percentages in the conditions outside vs. inside the
ECPS. The average outside air temperature (34.1°C) was 8.0°C higher than inside ECPS
(26.1°C) while the relative humidity (RH) of the outside was lower than that in the inside
ECPS. The THI value of the outside (83.7) was higher than that of the inside ECPS (77.1).
The outside ECPS cows -had higher respiratory rate (48.6 times/min) than that (35.1
times/min) of the inside cows. The body temperature of the outside cows (38.9°C) was
higher than that (38.7°C) of the inside cows. The mean water intake per day of the cows
outside (21.4 1t) was higher than that (12.0 It) of the cows inside ECPS. Moreover, the
frequency of eating, chewing the cut and lying down of the inside ECPS cows was higher
than that of the outside cows. However, the milk yields frofn the cows inside and outside the

ECPS did not make any difference among each other.





