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The flux absorbed by the absorber (S) can be expressed as
S =ILny@a)y + {Igrg + Up + 1)1} (Ta)g (S1)

Here, Iy, lq, v, ra, and r, represent beam and diffuse radiations, and tilt factors for beam, diffuse and reflected
radiations, respectively. The subscripts ‘b’ and ‘d’ denote beam and diffuse radiation.

The tilt factors can be obtained from the following relationship.
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pq denotes the ground reflectivity

The transmissivity—absorptivity product derived from S5

(ta) = — (S5)
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Transmittivity(t) can be derived through arithmetic mean of the polarisation components that are based on the

reflectivity (p) of these components. The components can be derived by applying Snell’s law
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From Bourger’s law, transmissivity is based on absorption (z,;) can be deducted
T, = e—(cff o) (S11)

where, K, d; and 6, represent extinction coefficient, the thickness of the cover plate and the angle of refraction,
respectively

The net transmissivity (7) of the cover plate is obtained by multiplying the transmissivity (z,.) obtained by
considering only reflection and refraction, and transmissivity (z,) deduced from absorption only.
T=1T,XT, (S12)

The fin effectiveness (¢r) is determined by Eq. S13
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where,
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m= (ﬁ) and I and lo are the Bessel functions of order one and zero, respectively
FXor

In EQ.S13, hs, ki, wi, Js and L denote the convective heat transfer coefficient between the fin surface and the air
stream, and the thermal conductivity of fin material used for manufacturing the fin, the transverse width, thickness,
and the height of fin, respectively.

The effective heat transfer coefficient (he) for flat plate (Eg. S14) and finned plate (Eqg. S15) solar collectors can
be calculated by

h‘l"Xh’fc
he = hyp + (Mhﬂ) (S14)
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he, hte, hr, and hgr are heat transfer coefficients between the absorber plate and airstream, the air stream and the
cover plate, radiative heat transfer coefficient, and fin surface and the air stream, respectively.

The useful heat gain (Q,,) for the collector when the air stream is flowing between the cover plate and absorber
plate is estimated from the following expression for the Collector-I

Qu = FRAp [S - Ul(Tfi - Ta)] (S16)

In Eq. (S16), Fr, Ay, Uj, Tri, and T, denote the heat removal factor, area of the absorber plate, the equivalent overall
heat loss coefficient, the inlet temperature of the air stream and ambient temperature of the air, respectively

Correspondingly, the expression for heat removal (Fr) and the collector efficiency (F”) factors are calculated from
Eq. (S17) and Eq. (S18),
Fp = (maxcp) [1 —exp {_ F xleAp}] (S17)
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where,
m, denotes the mass flow rate of air stream inside the collector
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Uy and Us are overall heat transfer coefficients for the front and rear surfaces of the absorber plate, respectively.

The equivalent overall heat transfer coefficients for flow between the cover plate and the absorber are estimated
by Eg. (S19)
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Similarly, for the flow behind the absorber plate, the following expressions are used
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he - hfp + (hr+hfb+ub) (822)

where hs, is the heat transfer coefficient between the air stream and bottom plate.



The uncertainty related to the experimental parameters is given in Table S1

Table S1. Uncertainty in the experimental measurement

Parameters Collector-I Collector-II
Global radiation #661Wm?2 | +6.61Wm?
Airstream velocity #.10ms* #.12ms*?
Absorber plate Temperature +).90 K +).90 K
Ambient Temperature #.34K #.34K
Inlet temperature for the second #H.57K .68 K
pass
Inlet temperature for the first pass #.31K #.34 K
Outlet temperature for the second #).76 K #H.79 K
pass




