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ABSTRACT

To ensure productivity in livestock facilities, maintaining comfortable indoor environment is necessary as
livestock excrement generate many pollutants and livestock are sensitive to indoor temperature. In most
livestock facilities, the ventilation system accounts for a large proportion of the indoor environment
maintenance compared to general buildings as the temperature and air quality are maintained by only
introducing external air using a ventilation fan without a separate heat source for the mid-term and cooling
seasons. Therefore, this study conducted a study on deriving an optimal control strategy for ventilation fans by
developing an energy model for livestock using EnergyPlus, a dynamic energy simulation tool. As a result,
when applying the optimal control derived using standard meteorological data, it maintained a sufficient indoor

temperature and showed high energy reduction potential compared to the existing control strategy.
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Weath . Lo L
cather Wind direction & speed, Radiation,
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Occupancy .
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Table 2. Specification of ventilation fan

Power Design
Model (‘:VV) Flow rate
(CMH)
e SLF-500D4-6
Ceiling (4EA) 418 8,500
SLF-500A4-6
Wall (6EA) 535 8,500

2R 4 @ A ) 30
Fig. 4. (a) Ceiling fan; (b) Wall fan
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Table 3. Energy model input value

Roof 0.114
U-Value Ceiling 0.431
[W/m® k] Wall 0.311
Floor 2.462
Pig 471 Wkg
Iits;::l Lights 9.46 Wjm?
Equipment 52 Wjm?
e Infiltration rate 5.8 ACH
exchange | Fan (fég‘;:)rate 136 m3/h
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Table 4. Performance of energy model

ASHRAE Model error
Guideline 14 (%) (%)
MBE +10 -0.82
CVRMSE 30 2.32
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Table 5. Optimization variable settings

Maximum Minimum S'tep
size
Maximum
operation 50 30 5
(%)
Minimum
operation 10 20 5
(%)
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temperature (C)
Minimum 28 26 0.1
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]
|
>

(Real weather)

-
*
-
.
"
»

@ Standard weather

‘
(Q.,,,; + GenOpt =

| r

a7 7. W1 A4 A A =3
Fig. 7. Development of optimal control of ventilation
system
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