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Positive pressure tube ventilation
For calf barns
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Dairy barn built in 2011,
Separated compartment with separated
individual ventilation for calves
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Separated Compartment WSSk
individual vent'on for calves®

Today we recommend dairy producers to build
separate buildings for milking cows, calves and
heifers
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Reason: disease prevention
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Simple and functional calf barn expandabie)

Manure removal -] Calf barn 280 m2
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Positive pressure tube for blowing air into the barn

Positive pressure means slight over pressure,
However it has no negative impact on constructions because
air escapes freely through curtains, chimneys, doors etc.

Precision air blow flushes
Standing wnclean air away.
From the boxes







Group pens




Planning tool = excel based programm

A B e D [EJNE P Q
3 Mame: Dairyland Initiative land Initiat
4 Barn ID: ol &f ¥elerinany AMed,
5 Date: 28.9.2012 Feprember 2
& |Dimensions of barn Fan sizing and selection
~
7 Length 37,01 ft Min. ft*/min per animal 30 ftmin 0,014|m’is
8 Width 20,00 ft Total cfm based on animal & 237 lmin 0,112 mi:
3 Minimal interiorht 7,00 ft Total cfm for 4 air changes/hr 413 it min 0,198 m'ls
~
0 Maximum interiarht 10,00 ft Valume ofbarn/animal 786 Ilanimal 22,27 milarimsl
m Interior volume of barn 6291 ft3 Fancfm rating 3t 0"H,0 676 Itihmin per fa 0,318|ms per fan =
12 Maximum #cfanimals| 8|head Est.fan ft/min at 0.15 "H,0 575 Htmin per fan 0,271 mis pet fan
13 Tube specifications & height ¢Pwans&mbgsmbam|:|lans
) Length of tube 36 1098 m Total cfm from PP tubes 575 Klmin 027 mis
i3 Diameteroftube  10.0'in [ 25]cm Air changes par hour 5.5 changesihr
x
6 Froximal tube zirspeed 1053 ftym 5,35 m/s | Aperture ratio, discharge coefficient, and static pressure
b Length/diameter ratio a3 Area, one "set” of holes. 2,1 in* 12,6 cm®
18 Height, bottom of tube: 8,0 ft 2.43|m Number of "sets" of holes. 33 sets
= T d
13 JAir speeds io (a*n/A) 0.3
20 Targetzirspeed 60 ftm| 030[m/z | Discharge Coefficient € 0,62
21 | Discharze spesdfrom holes 1175 fy/m| 5,97|m/s Static Prassure 0,15]"H.0 36,7 Pascals Comments:
22 | |Spacing of holes fepe s sped Expe, s e, Metric
X p N Hior e e Hek
23 Holz intzrval 13 33 Clock position of Holes | Traeciera™ Horirontal™ Helght st : Horire  Hejght
| - e — = f distance  eistance rarget 7""’;""” Btal above
24 |piameter of holes fctarget _ (ctarget _ speed . cistsn  Hoov, m
25 Row 1, hole diameter 1.25‘ in 3.2|cm 4:00| Wide right 2 7 a 248 2,15 1,20
26 Row 2, hole diameter 0,75 in 1.9|cm 7:00|Wide left 5 2 a 1,49 0,78 1,15
27 Row 3, hole diameter 0.75‘m 1,9|cm 5:00|inside right 5 2 a 1,49 0,78 1,15
28 Row 4, hole diameter 0,00 in 0,0|cm 6:00] inside left ] 0 8 0,00 0,00 2,44
23
1 nznst »amm e rorrtmzine | PR —— O PR S SRRS y p——" = 1  fe e ferees et oee
W 4 » | Calculator ~Fans - Fan Suppliers -~ Tube Suppliers ] e m R 1]

Designed by Dr. Ken Nordlund et al. — University of Wisconsin USA

Using the “Positive Pressure Tube Calculator, Version 5.0”
to design positive pressure tube ventilation systems for calf barns

Ken Nordlund, DVM, Arturo Gomez, DVM, Tom Bennett, BS, Rebecca Brotzman, DVM
School of Veterinary Medicine

University of Wisconsin-Madison

Madison, WI 53706

INTRODUCTION

This paper supports the Excel spreadsheet “Positive Pressure Tube Calculator, Version 5.0."
Developed in 2011 and modified in 2012, the spreadsheet is used in the design of new positive pressure
tube systems for calf barns. It can also be useful for the analysis of the performance of existing systems.
The calculator is also useful for the design of tube systems for use in heifer and adult cattle
environments, providing heat abatement and ventilation with fresh air. The scope of this paper will
focus on the design of calf barn systems, followed by a discussion on the analysis of existing systems.




First measurement, curtains open

North facade
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Second measurement, curtains closed

North facade
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Second measurement, curtains closed

Air speed outside outlets  Qutdoor temp + 24 C Air speed outside outlets
Curtains closed ‘l’ Curtains closed

7 mIS ilman nopeus
5 mls verhot kiinni

ilman nopeus

verhot kiinni 5 mIS

- Wind
direction
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verhot auki
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. L . Air speed inside,
Air speed inside, Air speed at pen level Curtains open
Curtains open Curtains closed

p— air 5 atthe animal level
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Positive pressure tube ventilation performance

Spatial volume is 1020 m3 (15 x 20 x 3,4 m)
Blown air quantity is 1900 m3 per hour

This is equivalent to 1,9 (2) changes per hour
No harmful draught on animal level

This can be considered as sufficient basic ventilation rate!
When the target is to flush the boxes at animal level!

(in winter, curtains closed)

(in summer, no wind)




Typical outdoor and indoor temperatures (hour by hour) in

natural ventilated curtain barn for 120 dairy cows in Finland
(measurements and simulation 2011 by VTT & MTT)
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Air exchange rate and outdoor temperature

in naturally ventilated dairy barn with curtains
(measurements and simulation 2011 by VTT & MTT)

Air exchange rate during every hour around the year, (8760 hours)
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2 exchages / hour
Is sufficient enough
specially in winter
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Air exchage rate, times / hour
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