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A DEVICE FOR DETECTING PERIODS OF HIGH HEAT LOAD IN ANIMALS

J.B. GAUGHAN, J. HOLT, B.A. YOUNG, P.J. GOODWIN, R.G. BENEKE and W. JABBOORI

Dept of Animal Production, The University of Queensland, Gatton, Qld 4343

Two environmental factors responsible for depressing feed intake and decreasing productivity in dairy
and feedlot cattle are high ambient temperature (T) and high relative humidity (RH) (Horst 1983). Previous
and current practices to reduce heat load (combination of T, RH, solar radiation and body condition) of cattle
offer either partial or high-cost solutions (Shearer et al. 1991).

The thermal load monitor (TLM) was built to simulate thermal reactions of cattle to changes in T and
air movement (Wd), and to detect these changes at an early stage before they impact negatively on cattle
performance and welfare. The TLM consists of a solid aluminium black globe (BG) containing thermo-
sensors connected to cooling/heating pumps and a computer-controlled monitoring system. The TLM was
tested in an environmentally-controlled room over a temperature range of 24 to 48°C with Wd across the
BG of 0.0 (control), 0.2,0.5, 1.0 or 2.0 m/s, at either 30 or 50% RH. The energy flux (watts, W) from or
to the BG was measured and indicated either cooling (+ W) or heating (- W) to maintain the BG temperature
at 38.6O C.

A significant relationship exists between W and T, and W and Wd for the different temperatures (Table
1). The regression analysis indicates significant effects (PcO.001)  of T and Wd on W at 50% RH (W = -
50.69 + 1.33T  - 0.99Wd; R* = 0.89) and at 30% RH (W = -34.65 + 0.89T  - 0.39Wd; R* = 0.52). Wd had
a significant effect (P<O.OOl)  on W at all temperatures when tested at 50% RH, but was less consistent at
30% RH. Generally as air speed increased more energy was used to maintain globe temperature at both low
and high ambient temperatures.

Table 1. Least Squares means =f: SEM* of TLM energy
below 35 “C at 30% and 50 % relative humidity

flux (pooled) for ambient temperatures either above or
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