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Investigation on Spraying Droplet Diameter for Alleviating Heat Stress of Cows
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Abstract; The effect of relieving heat stress of cows was verified by three kinds of average spraying
droplet diameter (SDD) (0. 829 mm,0. 947 mm and 1. 127 mm) through field test. In the test, the body
surface temperature of dairy cow was collected by thermal imager; the respiratory rate and physiological
index of rectal temperature were measured at the same time. Based on this, the theory of enthalpy
difference of Merkel was used to calculate the heat transfer of spraying cooling. The results showed that
during the process of spraying, for three kinds of SDD (0. 829 mm,0.947 mm and 1. 127 mm), the
average reductions of temperature were 0. 7°C , 1. 1°C and 0. 9°C in the region of neck; in the region of
abdominal, the average reductions of temperature were 0. 7°C ,1.4°C and 1.5°C , respectively; and the
average respiratory rates were decreased by 0.6, 4.2 and 2.1 times per minute, respectively. After
spraying, for three kinds of SDD, the average reductions of temperature were 0.2°C , 0.4°C and 0. 6°C
in the region of neck; in the region of abdominal, the average reductions of temperature were 0. 1°C ,
0.5%C and 0. 6°C, respectively, and the average respiratory rates were decreased by — 0.4, 1.4 and
1.2 times per minute, respectively. The rectal temperature was controlled within the stable range before
and after spraying. The average rectal temperatures under SDD of 0. 947 mm and 1. 127 mm were lower
than that under SDD of 0. 829 mm. Under three kinds of SDD, the heat exchanges of cows in unit time
were 417.4 W, 469.9 W and 430.4 W, respectively, which showed that heat exchange reached the
maximum under SDD of 0. 947 mm. In summary, the SDD of 0. 947 mm was more suitable for the cooling
of dairy cows in summer.
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Tab.1 Average dairy cow skin temperature under three average spraying droplet diameters

IX 35 KiAE/mm WS 3 il 2/ °C. WS 1 ik &2/ °C. W58 AR ik P2/ °C. w2 1/C 2z 1/C
0. 829 35.6 £0.5° 34.9 £0.7° 35.4£0.7° 0.7+0.5° 0.2£0.6"
i 35 0.947 36.0 £1.0° 35.0£1.0° 35.7 £0.8° 1.1£0.8° 0.4+0.7*
1.127 35.5£0.7° 34.6 £0.5° 34.9£0.5° 0.9 0. 8* 0.6+0.8"
0.829 35.7 0. 8" 35.0 +0.9° 35.6 +0. 8" 0.7 +0.5" 0.1+0.6"
i 0.947 36.2 1.0 34.9 +0. 8° 35.8 +0. 8" 1.4+0.8" 0.5+0.7"
1.127 35.6 £0.9° 34.0£0.7° 35.0£0.6" 1.5£0.8" 0.6 1.0
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Tab.2 Average rectal temperature under three average

spraying droplet diameters

i A% /mm W5 94k if £ °C W&k 5/ °C
0. 829 39.72 +0.18° 39.78 0. 30*
0. 947 38.62 £0.22" 38.76 £0. 54"
1. 127 39.28 +0.17¢ 39.20 +0. 19"
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Tab.3 Average respiration rate under three average spraying droplet diameters

Bife/mm  WEHET/ (K min ) WE PR/ (4R - min 1) WE 3 5/ (¥R - min 1) ZfE 1/ (K-min~") 20/ (K-min~")
0. 829 74.5 +8.7° 73.9 £6. 8° 74.9 £8.1° 0.6 +6.8" -0.4%5.6°
0.947 77.7 9. 6" 73.4 +8.8" 76.2 £7.6° 4.2 £5.4" 1.4£7.8"
1.127 71.4 £6.4° 69.4 £6.5" 70.2 £6. 8" 2.1+4.9" 1.2 £5.9"

I R R PIAR F B R R TE P <0.01 KF EXEFRE,
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Tab.4 Average heat exchange under three average

spraying droplet diameters

Rife/ LR I BUR S FhER FhER e/
mm JE R EE/C AL/ C BB/ % w
0.829  34.9+0.7" 32.2£2.0° 75.1%5.1° 417.4"
0.947  34.9+0.8" 31.5+1.2° 73.9%2.2" 469.9°
1.127  34.3£0.5" 31.2+1.5" 74.4+3.7"  430.4"
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