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List of symbols

A =wave length of electromagnetic radiation.

(A ) = Spectral.
| =radiation intensity.

0 =angle between surface normal and a given direction.

¢ =azimuth angle.

t =thermal, when used as subscript, denotes a quantity summed up over the
IR range of wave length 2.5um to50um in all direction.
T= time in seconds or minute.

s =solar, when used as subscript, denotes a quantity summed up over the
range of wave lengths 0.3um to2.5um.

P =reflectance.

P =solar reflectance.

P (1) =mono chromatic, near-normal hemispherical reflectance.

Pn =near normal total reflectance.

O = absorptivity.

O =solar absorption.

€ =emittance.

€ N =near normal, total-hemispherical emittance.

€ + =thermal emittance.

T =transmittance.

v =frequency.



O =Boltzman constant.
T=absolute temperature, k°.
E=energy flux.

I=Solar radiation intensity

K=thermal conductivity.
Q. =useful energy;

A, =Collector area.

U L =heat transfer coefficient (wm= K™).

O =declination angle.

h=heat transfer coefficient (wm=> K™).

B’ =volumetric coefficient at expansion.
V=kinematics viscosity (m?*/s).

g, =rate of heat flow in x direction by conduction.
B = collector tilt (degrees).

hW =wind heat transfer coefficient.

€, =emittance of glass.

€, = emittance of plate.
U, =bottom heat loss coefficient.
U, = edge (side) heat loss coefficient.

U, = top heat loss coefficient.
h p =convection heat transfer coefficient from the plate and the fluid.

hr = radiation heat transfer coefficient.



F ' =the collector efficiency factor.

Nu=the Nusselt number.
Tp =plate temperature (°c);

T,, =average temperature (°c);

C=vacuum light velocity equal to 2.998x10 (m /s);
Ms = Radiation energy (radiosity);

h=Blank's constant equal 6. 626x10 (w s);
6, =The solar zenith angle.
S =solar declination angle.

R = the sun radius.w/m?

Ts = surface temperature (°c);
O = the solar altitude angle.

|,=diffuse radiationwm 2.
|, = beam radianwm .
| n =Iis the intensity of beam radiationwm 2.

Rb = beam radiation.

B=collector tilt angle (degrees).

0 =The direction of heat flux (w)

p' =the reflection coefficient of the ground.

K, = iis the thermal conductivity at temperature To :

T , =ambient temperature (°K);



a = the Raleigh number.

R
F?: the prendtl Number.

Re =Reynolds number.

Gr= the Grashof number

& , =monochromatic absorptance.

&, = 1S monochromatic emittance.

g=gravitational constant (9.8 m/ 52).

B’ =volumetric coefficient at expansion (For ideal gas ﬂ' :}/T ).
AT =temperature difference between plates (K*);

2
V=kinematics viscosity (M K );

O =thermal diffusivity (™ );

P = Fluid density (k%s )i

!
0y =the useful energywm.
U =overall heat loss coefficient for collector (wn” K™).

Q, =useful energy (w);
2
S = the solar radiation absorbed by a collector (wT);

T, m = the mean absorber plate temperature (K);

FR =Collector Heat Removed Factor.

M® = fluid flow rate Kg /s.



€4 = emittance of glass.
€, = emittance of plate;

Tp,m = mean plate temperature (k°);

2
hN = wind heat transfer coefficient (w M K‘1°);

Vi
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Abstract

The objective of the present work is to investigate the effect of paint
coating on the efficiency of the flat plate collector.
In this study two types of the collector were been designed:

Type (A) uncoated and type (B) paint coated collectors and type (C)
coated with Rhoddonite (Mn-SiO3). The inlet and outlet water
temperatures where compared together with the rise in temperature and
its change in the collector and so the rise and fall of solar radiation up on
the collector. Also measured the rise in temperature of type
(C).Temperature was recorded every half hour during the day (9:00am,
6:30pm).It was noticed that the collector outlet temperature changing
with the solar radiation change during the day where the outlet
temperature increases with the radiation and vise versa. Maximum outlet
temperature of type (A) collector was found to be at 917w/m?* where as
that of type (B) was at 926 w/m?and hence it could be said that the paint
coating increased the efficiency of the collector .The distance between
the tubes was set to be 10 cm in both types.

It was found that it is possible to raise the efficiency of the collector by
improvise properties of the materials used in the design special high
absorbativity to infrared radiation and decreased reflectivity via studying

surfaces which may improve efficiency of the collector
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