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Key Lessons

* Fans determine ‘how much’ air is exchanged
e Sized at construction
e Determine winter fuel usage

* Inlets determine ‘where’ the air goes
e Managed 24/7 in response to controller staging of fans

e Controllers are the brains of the system

e Determines temperature at which fans/furnaces turn
on/off





Presenter
Presentation Notes
New section.  Tab. Air Inlets

Bi-flo counter weighted ceiling inlet.
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Inlet management is THE most
common mistake | seel

e Room inlets
e Adjust in response to fans to maintain same static

pressure
e Ensure they are matched to fan capacity

e Attic/building air intake
e Ensure there is enough!



Presenter
Presentation Notes
Inlet sizing and placement, on the other hand, usually have a large effect on room conditions, and much attention should go toward proper inlet sizing and placement.


Relations ressure and velocit

fpm meter/s
1600 8

1400
1200

-
o
=]
=]

Air Velocity (ft/min)
L=1]
=
=]

.
6
5
4
3
2
1

(1N
0.02 QMDE 008 01 012 014 016 018 0.2

Static Pressure (")

Inches Pa mBar
0.05 12.5 0.125

0.1 25 25




s
Goal: 800 to 1000 fpm




The ‘Forehead’ Rule

~15 ft (4.6 m)

Correct Inlet Setting with 8 ft (2.4 m) Ceiling
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How Big should the ‘hole’ be?

e 1200 hd single stock g-finish at placement
e 5500 cfm (2- 24” variable speed pit fans @ 50%)

e 5500 cfm / 800 fpm = 6.9 sq ft — sum of all holes into the
room




.
How Big should the ‘hole’ be?

e 1200 hd single stock wean-finish at placement
* 6.9 sq ft — sum of all holes into the room

e 16 AP ACI-4000P2 inlets
e 45”/side x 2 sides/inlet x 16 inlets = 120 In ft of opening
e 6.9sgft/ 120 In ft = 0.7” wide

e Full open =8.5"
e 0.7” wide / 8.5” = 8.0%




All inlets are equal
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All inlets are equal
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All inlets are equal

e 36" shutters - leak ~ 250 cfm
e 52”7 shutters - leak ~ 550 cfm







Locking Inlets (faster air) vs Increasing
Minimum (more fuel use)
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Attic Inlet Area

e 1 sq ft for every 400 cfm of fan capacity

e If less than this
e add static pressure to fans
e electric bills go up
e Doors slam




Double wide
east soffit — west closed
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Variable Speed Fans and
Controllers




T T S,
Controller Settings for Variable Speed
Fans

e Minimum speed (%)

e Bandwidth

e Temperature difference between minimum and
maximum speed

e 1.5 -2 F for variable stage 1
e 1.0 - 1.5 F for variable stage 2



Presenter
Presentation Notes
Each variable speed fan must have a minimum speed and bandwidth set.  As example of how they work together, if the minimum speed is 50% and bandwidth is 2 degrees over set point, then at one degree over set point the fan will operate at 75% and at two degrees over set point the fan will operate at 100%. 


Variable speed fan control

* What does 50% minimum speed mean on a
controller?

 50% of cfm?

e 50% of rom?

 50% of voltage?

e 50% of a funny number?




Variable speed fan control

* What does 50% minimum speed mean on a
controller?

e 50% of a funny number?
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mcme, erotech, Airstream, Norsol'and Ovation
Thevco (Now GSl-Electronics)
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Airstream Expert Motor Curves

Laboratory Conditions
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Airstream Expert Motor Curves

Laboratory Conditions
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Motor curve recommendations for various fans from
Thevco controllers
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Installation Guide

Guide d'installation

Guia de instalacion

Guia de instalagio
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Voltage Selection
Sélection de la tension
Selecior de tension
Selector de tensdo
Hanpasenne

AR
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Dperating Temperature
Temp. de fonctionnement
Temperatura de operacitn
Temperatura operacional
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High Valtage

Haute tension

Alto veliaje

Alra tensho
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@ If'a voliage switch is located
on the electronic eirewit board of
the comtroller, set it to the cornes-
ponding power supply (113 ar
oV

@ Si un sélecteur de tension se
trouve sur la carte de aircutt 1m-
primié de votre contridewr, apisice-
le gelon ln soumce dalimentation
utilisde {115 ou 230 V)

@ sicxisteunselector de vollaje
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@' Install the controller in &
room where the ambient fempe-
rature always remains between 35
e 10 “F (2 and 40 °C),

@ Installer le contrileur dans
un endroit chaufie od la tempém-
ture ambiante est toujours situes
et 2 et 4020 (35 ¢t 104 °F).

ES) [nstaleel comroladoren una
habitacidn donde la tempersiura
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A temperatur ambinle
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0°C e 40°C (15 e 104 °F}.
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Presenter
Presentation Notes
Many controllers come with a list of fans and which motor curve they should use.  If the motor is replaced at some point, the same motor curve may not work if the motors are different.
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ECS-4+

MOTOR COMPATIBILITY TABLE

euwnouun? CONTROL. §vsiem
e CURVE BRAND MODEL VOLT SIZE
1 Multifan 4E40 230w, 16"
2 Multifan 2E20 230 ar
2 Multifan 4E35 230 v 14"
2 Multifan 4E40 115w, 16"
ECS-5M 2 Multifan 4E45 115v. 18"
2 Multifan 4E50 115v. 20"
2 Multifan 4E50 230w, 20
2 Multifam AFZ4AME 230 v, 24"
2 Multifan BEE3 230w, 24"
2 Multifam BET1 230 v, 28"
2 Multifan BES2 230 v, 36"
2 Ziehl 115/230v
3 Multifam 2E30 230 v, 12

4E30
4245

uliifan

Multifan

[fifzn BESE 230

3 MultifandAF AF36M 230 v. 36"
3 Leeson 1/2H PAF2OL 115v. 20"
3 Leeson 1/2HP AFZ24L 115v. 24"
3 Aerotech-F AT242 230 v. 24"
4 Multifan 2E25 230 v. 107
4 Leeson 1/M4HP AF14L 115v. 14"
4 Leeson 1/4HP AF1EL 115v. 1687
4 Marathon 1/4HP 230 v. 1687
4 Marathon 1/3HP 230w, 1&8"
4 Leeson 1/3HP AF18L 115v. 18"
5 GE Motor SKICP29... 230w, 12°
5 Leeson 1/4HP AF12L 230 v. 12°
5 GE Motor SKICP29... 230w, 14"
3 Emerson KA5HX. .. 230 . 14"
5 Crversized motors

7 Multifan 4E30 230w, 12°
7 Muliifan 2E35 230 v. 147

TE'E" g Multifan 4E25 230 v. 107 F




Minimum speed

e Most fan motors are TEAO (totally enclosed air over)

* Never go under 40% minimum speed when motor curve is
correct

e Minimum speed impacts response to static pressure

* |f choice is 1 fan at 80% or 2 fans at 40%, always go with 1
fan at higher speed




What about ‘New” Technology?




What about ‘New” Technology?

e Controllers — Maximus vs EDGE

e Furnaces — SmartSense vs VariFlame

* Remote sensing




Controller Technology
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Variable
Output Furnaces

LB White Guardian

PSI
New HiredHand




Variable Rate Heaters




Variable output brooder controls




What is ‘normal’ energy expense?

Table 1. Data summary from various swine farms.

kWh/pig space Gallons/pig space

Finishing
Curtain barn 226 19.0-26.8 <0.67
Tunnel barn 25.9 20.5-30.7 <0.67
Wean-finish
Tunnel barn 31.3 275 -35.1 2.6
Sow farms 240 282 -225 6.1

Table 2. Suggested goals for swine facilities in the upper Midwest.

Finishing (Curtain barn) < 20 kWh/space-yr < 0.5 gal/space-yr

Finishing (Tunnel barn) < 25 kWh/space-yr < 0.5 gal/space-yr

Wean-finish (Curtain barn) < 25 kWh/space-yr < 3 gal/space-yr

Wean-finish (Tunnel barn) < 35 kWh/space-yr < 2.5 gal/space-yr

Sow farms < 240 kWh/sow-yr < b gal/sow-yr

30 farms in lowa, Minnesota and Missouri
lowa State University PM 3063E, February, 2016




Remote Sensing

X



Some of us learn from the
mistakes of others

The rest of us have to BE
the others.

Anonymous



Ventilation Systems for
Swine Barns

&
New Technologies

Dr Mike Brumm
Brumm Swine Consultancy, Inc.
North Mankato, MN

mbrumm@hickorytech.net

Blog: Forum.MNPork.com
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