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Mathematical Model

of Temperature and Relative Humidity variation in the Poultry House
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Abstract

This article describes a development of a maiicmatical
modzl of temperature changing and relative humidity in the poultry
house. The configuration of the house is 3 m wide, 6 m long and 3.5 m
high with 30 degree angle incline roof. The wall and ceiling are covered
with PVC. The water spray evaporative cocling system (EC) is installed
at the south wall, this system has 80% efficiency. The exhaust fan is
located at the north wall. Comparing results of mathematical model with
experimental ones, it is found that errors are negligible. So the model
can be used as a predictive temperature and relative humidity inside the
poultry house. Comparing the temperature before and after using EC, it
is found that the EC is able to reduce the temperature inside the poultry

house by 46°C.
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Temperature:
20°- 27 C (68"- 80'F)
30°C (85'F)

Ideal temperature for poultry rearing;
Temperature above which heat stress being:
Cooling Achievable with:
4-6C(7-10F)
6-12°C (10"- 20'F)

Tunnel Ventilation:

EC pads or foggers with tunnel ventilation:
Humidity:

Humidity increases with drop in temperature
Maximum RH is just before dawn

Minimum RH is after midday

Every 20"~ 30°C (30°- 50°F) of cvaporative cooling increases RH by
10%

Fans:

Air moving capacity of exhaust fans:

36 fan - 10,000 cfm

W

48  fan - 20,000 cfm

Tunnel Evaporative Cooling
Ventilation Foggers EC Pads
Typical house size 400 x40 x48 400 x40 x48 400 x40 x45 400 xd0 ndG
Number of fans requircd 36 "ur48 ) 1/50 ! house length 13 13
1/100 ' house length 7 7
Inlet arca required 20 sqﬁ.'36" fan 20 sqft/36 i fan 20 sqﬂBG" fan
40 aq&f48" fan 40 sqﬁf48" fan
4 ’ EC pad area required = - 40 sqﬂ."SﬁN fan
. . 80 sq/48 " fan
Wind velocity required 400 cfim 400 cfm 350 cfm
Max foggers/min = 15-20
Fogger output = 3.5 liter/hr -
Walter pressure 100-180 psi
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Ambient Relative
Temperature Humidity
Tunnel Ventilation <35C(95F) N/A
Foggers and Tunnel Ventilation >30°C (85F) < 80%
EC Pads and Tunnel Ventilation >30°C (85 F) < 80%

Cooling potential by evaporation:

cooling potential = (Max. day temperature - Min. night temperature)/2
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