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Nomenclature ri reflected internal
b direct
d diffuse
Alphabetic symbols c cover
R global solar radiation [W m2] re reflected from the ground
RT heat transfer due to radiation [W m~2] ag absorbed by the ground
T heat transfer due to transmission [W m—2] ac absorbed by the cover
Ey heat transfer due to ventilation [W m~2] g ground
n Julian day ia internal air
K thermal transmittance (W m 2 °C 1) atm atmosphere
Vv flow rate of ventilation (Kg Dry Air h™ 1) sky vault of heaven
H enthalpy (K] Kg Dry Air ')
X weight of water vapour in air (Kg water Kg Dry Air') Greek letters
p pressure (Pa) w solar hour angle (°)
f view factor i declination angle (°)
h hour days a solar altitude angle (*)
A altitude (km) t; solar incidence angle (*)
Cy diffusivity coefficient of the cover fl, solar zenith angle ()
S thickness of the cover v angle between the horizontal projection of the surface
n refractive index normal and the direction south (°)
k absorption coefficient @ latitude of the location (°)
r surface reflectance a Stefan—Boltzmann constant (W m 2 K %)
£z emissivity
Subscripts T transmittance
e external p cover reflectance
re reflected external o absorbance
i internal
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360
Re = 1367 x {1 +0.033 cos(ﬁ X n)] (1)

Ao = [04237 - 0.00821(6 — A)’] {1 +0.03 sin (wgl R ”)}

182
(2)
2 . 91+n
Ay = [0.5055 ~ 0.00595(6.5 — A) ] 1+001sin(m "
182
(3)

K = [02711 - 0.01858(2.5 — A)?] {1 01+ 0.01 sin (n—gigzn)]

(4)
360
w= ——_ {12 _h
t 24 ( )
. [360
6 = 23.45sin 365 (284+n}]

a= sin_1{sin @ Sin 6 + €os ¢ €oS 6 cos w)
Y = « + Photovoltaic pitch slope (337)
X = 0.27 x shade

e= 180 — y

8=180— (e+7)

3&3& ! !

) ! ! !

" <(4: * ! *
Ri = RTg,sky + RTg:atm + RTc’sky + RTc,atm + T + Vv
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Ri = Re[p(1 + Cy) + 74|cos 67¢ (14)

< =* 2 * &<(6=

¥ = sin~! (sin ¢ sin 6 COS v}, — COS ¢ Sin ¢ Sin ¥, COS v
+ COS ¢ COS & COS w COS ¥, + Sin ¢ COS § COS w Sin ¥, COS v
+ €0Ss 6 sin w sin ¥, sin »)

(15)
! < =* 2 * &<(7=
7p = Ag +Aje (16)
* ' (0 Q 12 2 , & <3=<5=&
" ! I <=Fo20F &<(9=
74 =0.271 — 0.2947, (17)
< =1 * *
0641&
C ! </ 3= * * * & <(;:
T =KS(t; — te) (18)
K = thermal transmittance (W m 2 °C~1);
S = surface (m?);
t; = internal temperature (°C);
te = external temperature (°C).
! </ 3=?* * O &<(;=
E, = V(H; — He) (19)

E, = heat transfer due to ventilation (W m~?);

V = flow rate of ventilation (Kg Dry Air h™!);
H; = internal air enthalpy (K] Kg Dry Air!);
H. = external air enthalpy (K] Kg Dry Air~1).
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H = 1.005t + x(2499.5 + 2.0051) (20)

+ <Q * Q (: * | * * ]
% & <3 =
X =06215_PH0 (21)
P — PH,0
* R <L=? C38R ! + L
n < Q— O <B:& " C3 8 *
* & <33=?
—3928.5
pr,0 = 141 x 101%™ « UR (22)
! </ 3=+ & <34=
RTy 5 = epafio (T}~ T5) (23)

RTy, = heat transfer due to radiation (W m~2);
o = Stefan—Boltzmann constant (W m 2 K~ %);
£12 = emissivity;

f = view factor; T = absolute temperature (°K).
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Length 3.79m

Width 241 m

Ridge height 2.05m

Eave height (south wall) 0.94 m

Eave height (north wall) 1.36 m

Photovoltaic surface 8.15 m?

Photovoltaic pitch slope (south) 30°

Non-photovoltaic pitch slope (north) 51°

Glass thickness 3 mm
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Sensors Accuracy

Hygrometer (at 25 °0):
+2% (10%—90% range);
+4% (0%—100% range)
Thermometer +0.3 °Cat 25°C
+0.4°C(+5°Cto +40°C)
+2% (—40°Cto +70°C)

Pyranometer +5% for daily total radiation
DC current transducers 1%
DC voltage sensor 0.50%
n 4
+ [ *
Outside air Inside air Outside RH (%) Inside RH (%) External solar  Internal solar  Shading
temperature (“C) temperature (*C) radiation radiation percentage (%)

(Mm2d~")  (Mm2d")

Min. Max. Mean Min. Max. Mean Min. Max. Mean Min. Max. Mean

August 10th 171 311 237 19 41.7 291 437 100 75.1 298 901, ‘595 26.0 116 70
August 17th 139 294 211 151 424 273 275 86.8 58.1 153 746 456 26.9 271 0
August 29th 176 306 234 184 453 294 35.6 892 643 182 762 512 24.0 18.8 30
September 9th 159 283 213 175 394 264 52 100 84.4 305 917 674 215 120 60
September 13th 115 26.1 18 123 374 228 36 953 695 219 866 577 219 14.2 50
September 26th 119 244 174 124 363 22 39.7 958 657 214 892 552 19.7 19.6 10
September 27th 124 271 19 131 386 235 388 679 55 21.1 626 453 19.2 17.0 20
September 28th 139 27 19.5 148 364 236 37 100 67.4 238 87 55.8 131 14.1 40
October 3rd 141 259 186 145 33 218 479 907 733 334 864 628 17.0 8.8 75

October 5th 128 253 176 133 328 21 41 941 758 299 88 64.7 17.2 76 78




Aluminium
mirrors

PV panel
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