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Should I Improve My Cooling System?
by Donald Gribble, PE

Dairy cows are cool weather animals.  Loss of milk due to Heat Stress varies from 8 to 30% based upon various university studies of dairies in the southeast.  Not only is milk lost, reproduction and overall herd health is affected by heat stress.  When cows are heat stressed, respiration and sweating rates increase in an effort to dissipate heat; dry matter intake and milk production decrease.

Chart 1 shows the relationship between DMI and milk production.  Case 1 shows the increase in milk production and income based upon increasing the DMI of a cow from 40 to 50 lbs.  This kind of improvement is easily achievable with modern barns, good ventilation, fans and cow soakers.  Likewise Case 2 shows what will happen if DMI is decreased from 50 to 40 lbs.

Most dairies in the southeast have invested in a cow cooling system.  Barns with good natural ventilation, fans, cow soakers and controls are common.  However these controls are usually very basic and inefficient.  Most common is an interval timer that gives a fixed amount of water spray on and off time, typically 2 minutes on and 13 minutes off, started at about 75 deg. F. An even larger problem is maintenance on these systems.  Often the controller is broken, turned off or not adjusted properly.  Usually the dairy workers do not know how the cooling system works and the problems go ignored or unnoticed for long periods of time.

Suppose that a facility has decent ventilation, fans, cow soakers and controls.  If we add the Agpro ProCool complete cow cooling system we can use water more efficiently, controller capabilities and reliability will be improved and the ability to quickly detect problems will result in the cow cooling system working more efficiently and reliably.  This will result in more comfortable cows therefore more DMI and more milk.

Case 9 shows the impact on cash flow if DMI is increased from 40 to 50 lbs, or a 2% improvement.  This can easily be achieved with the Agpro ProCool cow cooling system costing $35,700 for a 2000 cow dairy.  Cash flow will be increased $380/day, payback will require only 94 days with $20 milk.  Annual savings of about $10,000 in power can be achieved by shutting off the cooling system while the cows are milked.  If this amount is accounted for in the cost analysis, the payback drops from 96 to 67 days!

Depending upon the condition of the existing control system, actual improvement may vary from .5 to 2 DMI.  The payback time would vary from 188 to 47 days.  Some dairies may have very poor cooling controls (DMI loss of about 5 lbs.) and the payback could be only a few weeks.  This analysis accounts only for DMI change due to cooling the cows.  The reduction of water and power use is not accounted for.
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	Case
	DMI 1
	DMI 2
	%change
	Feed 1
	Feed 2
	Prod 1
	Prod 2
	Milk Price
	Milk 1
	Milk 2
	Gain/Loss
	Dairy Size
	 
	 

	 
	lb/cow/day
	lb/cow/day
	 
	$/cow/day
	$/cow/day
	lb milk/c
	lb milk/c
	$/100lbs
	$/cow/day
	$/cow/day
	$/cow/day
	500
	1000
	2000

	1
	40
	50
	25.00%
	$4.40
	$5.50
	60
	75
	$17.00
	$10.20
	$12.75
	$1.45
	$725.00
	$1,450.00
	$2,900.00

	2
	50
	40
	-20.00%
	$5.50
	$4.40
	75
	60
	$17.00
	$12.75
	$10.20
	-$1.45
	-$725.00
	-$1,450.00
	-$2,900.00

	3
	48
	50
	4.17%
	$5.28
	$5.50
	72
	75
	$17.00
	$12.24
	$12.75
	$0.29
	$145.00
	$290.00
	$580.00

	4
	49
	50
	2.04%
	$5.39
	$5.50
	73.5
	75
	$17.00
	$12.50
	$12.75
	$0.15
	$72.50
	$145.00
	$290.00

	5
	49.5
	50
	1.01%
	$5.45
	$5.50
	74.25
	75
	$17.00
	$12.62
	$12.75
	$0.07
	$36.25
	$72.50
	$145.00

	6
	40
	50
	25.00%
	$4.40
	$5.50
	60
	75
	$20.00
	$12.00
	$15.00
	$1.90
	$950.00
	$1,900.00
	$3,800.00

	7
	45
	50
	11.11%
	$4.95
	$5.50
	67.5
	75
	$20.00
	$13.50
	$15.00
	$0.95
	$475.00
	$950.00
	$1,900.00

	8
	48
	50
	4.17%
	$5.28
	$5.50
	72
	75
	$20.00
	$14.40
	$15.00
	$0.38
	$190.00
	$380.00
	$760.00

	9
	49
	50
	2.04%
	$5.39
	$5.50
	73.5
	75
	$20.00
	$14.70
	$15.00
	$0.19
	$95.00
	$190.00
	$380.00

	10
	49.5
	50
	1.01%
	$5.45
	$5.50
	74.25
	75
	$20.00
	$14.85
	$15.00
	$0.10
	$47.50
	$95.00
	$190.00


·    Chart 1 is based upon .11 $/lb feed cost and 1.5 lb milk/lb DM feed conversion rate.

[image: image2.png]


Agpro, Inc.   (    Paris, Texas    (     800-527-1030    (    agprousa.com


