E WIND CHILL FOR CATTLE®

Tlavid R. Ames

Sutmary

Catble hides were exposed Lo cold-wind combinations ranging from
~l0°F to 35YF and 0 to 35 mph. Heat flow through hides {including

halr) was measured arid plocted as 2 function of wind veloecity. Prediciion
equations for heat flow at different cold-wind combinaticons were formulated

and compared with the human wind-chill index used by the U. §. Weather
Burean. Eesulls ipdicate that wind-chill effeclts for humans and
cattle are similar at low wind welocities {less than 25 mph) but differ

at wind velocities greater than 25 mph. Over the range of wind velocities

spudied, a eubic relationship was found for cartle hides rather than
the guadratic rolatienship of the human wind-chill index.

Introduction

Energy regulrements of ecattle during cold stress are increased by
ind wveloeity (lowered effective cemperature ). Dopant attemplis L0
acecuit for increased maintenance costs during pold and wind have usgead
+he U, 5. Weather Bureau wind-chill index. It is valid for bare skinned
aricalg but lts: relevance LO animals wilh axternal insulatien (hadir of
saiile) is questioned. We attempted to Cest the walidity of tue
‘he U. 8. Weather Bureau wind-chill index for caltle and to provide a
prediction equation for cattle.

E;perimeﬂtal Procedure

A model system was used to determine rate of heat {low throuagh
cattle hides exposed to combinations of wind and cold. An insulated
water bath maintained at 100%F was the animal!’ heat source and hide
sactions represented animal insulatory barriers. Heat flow was measured
by a RDF Model 20460 sensor placed Detween {he water bath and hide.
Wind welocily was created by a squirrel cage fan and controlled by a
variable transformer. freezels, coolers, and environmental conditions
were used to obtain desired temperatures. A& total of 140 abservations
was conducted en four cattle hides at temperatures ranging from —109F
to 35°F and wind velocities from O to 15 mph. All data were analyzed
using regression analysis.

liffective temperature refers to the ceooling eT hezting power
of the environment and takes into account wetl bulb temperalure,
radiation, and wind velocity in addition o dry bulb temperaturé.
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Eesults ang E}SEUSSIDQ

Heat losgg from cattje Bxposed to cpld 1s minimized by insulatﬂry
barriers. Cattle have Lissue insulation {IT], external insulatiop
from hair (I}, and the insulatory PToperty of the ajir layer Surrcunding
the animal (Is). The insulatnry barriers are additive gp any fackor
that destroys op reduces one of the three reduces tota]l insulation,
inereases rate of heat loss, and ultimely decreases production efficiency.

Adr velocity ucreases heat 1gss by reducing insulation. The wingd-
chill effact results initially fropg reduced or destroyed Lo With Bare
skinned animals, 1& is the only insulatnry barrier affected by wind
because Ip doesn't exist and I is not vulnerahle pq windg., Consequently,
the effact of wind on I4 1is responsible for the wind-chill effect for
bare skinned animals. Hyman wind-chill indicies are showm 4ip Figure 1a,
The human wind-chill ig Quadratic with wind velocities above 30 mph
having litt]e added effect gn the rate of pheat loss., Since Iy is
already destrnyed, higher velocities have ng additional effect,

When cattle hideg where expased o cold wind combinationg using
the model systerp described, a4y velocity inereageq the rate of heat loss.
Hﬂw&ver, the rate of increase Plotted as 3 function of wind velﬂcitF
differed frop that for bare skinned animals, dssuming a cuhie relationship
(Figure 1p), Critical evaluatipg of the difference between the
quadratic and cubipe relaticnships for bare skinned and haired animals,
shows that during low wing velocities (lege than 25 mph) change ip
rates of heat lpsg dre similar, However, at wind speedg Ereater than
25 mph, litrle additional effaect is noted for the human wind-chill hyt
substantia] increases are measured for catrtle hides. So when wing

equivalent Lemperature taples are not availahle, Until tables are
available, thgse who use human wind-chil] indicies are cautioned
dpainst underestimatingthe wind-chill factor for cattle exposed ta winpg
velacities ayar 23 mph, In addition, the data Suggest that management
techniques thay eliminate high wind velocities {greater than 25 mph)
are more walyable than Previous]ly thought for cattle,
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Figure L. Wind-chill factor at _10°F for bare skinned animals fa)
and for cattle (b).



