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Development of New Conceptual Ventilation Graphs for

Mechanically Ventilated Livestock Buildings
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Summary

Since ventilation in livestock buildings is critical for indoor air quality, the first step in

designing environmental control is to determine required ventilation rate. The purpose of

the study was to suggest a conceptually new ventilation graph for determining minimum/maxi-

mum ventilation rate based on the conservation law of the thermal energy and mass in livestock
buidings. PC-based programs coded with PASCAL language, "/RVALUE, for overall thermal
resistance of composite structural walls/ceilings, "'POLYNOM_ for coefficients values of animal’s
sensible heat equation were involved in developing a computer program, ' VENTGRPH, for
the determination of ventilation rate. It would be useful for design, for such a program would

permit the designer to explore various design options and immediately, see the result in

terms of its effect on minimum ventilation rates.
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Table-1. Resistance values for composite wa-

Iis and ceiling
Area R-value | UA-value

e | | mewd | twred
Door 14.9 0.55 271
Window 0. 0. 0.
Ceiling 825.8 1.96 4218
Wall 459.1 175 270.9
Total 1300.0 183 711.6

Table-2. Design data for ventilation graph

Values | Values
Data required for ventilation curve [for warm| for cold
weather|weather
.. |UA value[W/C] 7116
Building -
data Perimeter{m] 158
Perimeter factor{W/mT] 15
Environ- | Inside temperature[C] 27 | —-10
mental |Inside relative humidity{%]| 80 70
setpoints | Inside CO, Conc. [ppm] 3,000
.. |Outside relative humidity( %] 80 ] 60
QOutside —
condition Air pressure[KPa] 95.461
Outside CO; conc. {ppm] 340
. Type of Bird Laying hens
Birds - -
data Number of Birds[unit] 10,000
Average wt. of birds [kgl 18
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