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d.=RFly, Watt

Where:
d. = Evaporationrate, W

Al Jasa

R = Ratio of evaporation to solar radiation, 0.50
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» Aalll) ddalaal) o s - Al Jara Clus g 20388 (K
d.=RFl, Watt
Where:

F = Ratio of ground surface area covered by
plants to total ground surface area, @ decimal
Gaca ¥ daldl ) Ll sUsiall (a9 Aslise A

) dada )
I, = Solar radiation available inside the

greenhouse,  Watt
el ) Jata Aalidl el d8Uall 4.8



a bz Al Jame liad 4] ity 2085 Laa

Gl Ja08 Zalial) fueedl) ZEUal dues Clua

ALl 3 palaall 8 4a 8 s LS sl
Sl JEA e ey LSy



A multi- gable — even — span type greenhouse is
constructed in the University of Mansoura and
having total gross dimensions of 32X72 m uses
to grow up and produce sweet coloured pepper
crop on a 90 cm wide piles with 140 cm
equidistance between two adjacent piles. The
rafter tilt angle of greenhouse is 25° and
covered by fiberglass reinforced plastic with
maximum effective transmittance of 0.90.
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IF the apparent solar radiation is 1088 W/m? -
atmospheric extinction coefficient is 0.205,
diffuse solar radiation factor is 0.134, and
ground reflectance is 0.6, determine the
evapotranspiration rate on June 21 at 12 noon.
If the average indoor air temperature at that
time is 28°C and the indoor air relative humidity
IS 35 %, compute the vapour pressure deficit,

and show are pepper plants stressed?
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Solution
Firstly: Calculating the solar
radiation flux incident on the
roof of greenhouse on 215t June
at 12 noon
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A =1088 W/ m?
B=0.205
C=0.134

p =0.60
B =25°

d = 31.05 °N
n=172









§ = 23.45 sin [% (n+284)] = 23.45°



sin Y = cos 31.05 cos 23.45 cos 0 4+ sin 31.05sin 23.45 = 0.9912



Cos 0 = cos 82.4 cos 0 sin 25 + sin 82.4 cos 25 =0.9542



— 2
=l +1,+1,  W/m
I, =1, cos 0

l4n = A exp[—=884.7 W/m?

in Yy



Id=C I:ss Idn=

0.134 (0.9532) (884.7) = 113 W/m?



Ir =P Fsg Ith=

L, =1, (C+siny) = 884.7 (1.252)
= 995.5 W/m?
|. = 0.6 (0.0468) (995.5) =
28 W/m?



. = 884.2 + 113 + 28 = 985.2 W/m?



Secondly: Calculating the solar
radiation flux incident on the
floor surface area of greenhouse:



e =1 AT

A, = 32(72) = 2304 m?



t=t - 0.00437 exp [ 0.0936(17.2 — 30)]

= 0.8987



.« = 985.2 (2304) (0.8987) =

2039959.8 Watt

ITG = 2.040 MW



Thirdly : Calculating the
evaporation rate:



Number of flat piles =

ihliad 2ac
width of one span _
1.40 -
mﬁwwﬂw\@lzl m
9
— = 6.428571 piles
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Area of one pile =0.90 (32) = 28.8 m?
= Bh\jj‘ M‘ aalia
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Total area of piles = 28.8 (6) (8) =
1382.4 m?
(4o shadll) Calaliaall 400 dalill
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Total surface area = Length X Width

32 (72) = 2304 m?
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Ground use factor (F) =
Ground area covered by plants /

Totals area of ground

- 13824 oo
2304




R=0.50
O*ev =RF ITG
=0.50(0.60) (2.040) =0.612 MW
Q,, = 612 kW



Fourthly: Calculating the vapour
pressure deficit (VPD)



VPD = 3.976944 (1-RH) — 0.00169 (T,
Indoor air relative humidity (RH) = 35% = 0.35

1-RH = 0.65
Indoor air temperature (T,) = 28°C = 301 K



VPD = 3.976944 (0.65) -0.00169 (301) = 2.076 k Pa



Based on the protected cropping are
heat stressed when the VPD is at or
greater the 2 kPa, thus, the sweet
coloured pepper crop is heat
streesed.



