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1. Mahmood Sajadi, Ali Jabari Moghadam, Mahmood Farzane Gord, Monireh Hoseyn
Zadeh. Improve the performance of flat-plate solar collectors by using CuO-H.O
nanofluid. Submitted in Journal of Enhanced Heat Transfer at 14.01.2013.
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Nomenclature

Xy

Y

Surface area of solar collector (m?)
Heat capacity (J/kg K)

Heat capacity of base fluid (J/kg K)
Heat capacity of nanoparticles (J/kg K)
Heat removal factor

Global radiation (W/m?)

Mass flow rate (Kg/min)

Number of day in year

Error of parameters

Overall error

Rate of useful energy gained (W)
Time (s)
Ambient temperature (K)

Inlet fluid temperature of collector (K)
Outlet fluid temperature of collector (K)

Collector outlet initial fluid temperature

Collector outlet fluid temperature
after time 7 (K)
Measured parameters in error analysis

Quantity is calculated from the measured in

error analysis

Greek Symbols

(14

Absorptance-transmittance product
Time constant of solar collector (s)
Efficiency of flat-plate solar collector
Slope of collector

Declination

Volume fraction

Latitude

St
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Concentration Indicative
Motion Collector type | Absorber type : temperature
ratio t
range ("C)

Evacuated
tubular Flat 50-200
collector (ETC)

Stationary

Linear Fresnel

reflector (LFR) Vuisls 10-40 60-250
Single-axing
tracking
Cylindrical
trough collector Tubular 10-50 60-300

(CTC)

Two-axes

tracking Heliostat field

collector (HFC) A 100-1500 150-2000
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2 - Stationary Compound Parabolic Collectors
3 - Evacuated Tube Collectors
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fixing channel

\\~ Absorber plate
with selective finish
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FIGURE 3. Monthly energy flow and solar fraction (X-Electric water heater, triangles: nanofluid solar collector, squares: conventional
solar collector).
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Abstract

In this study, the effect of CuO-water nanofluid, as the working fluid, on the efficiency
of a flat-plate solar collector is investigated experimentally. The volume fraction of
nanoparticles was 0.4% and the particle dimension was 40nm. The mass flow rate of
working fluid varied from 1 to 3 kg/min. The ASHRAE standard was used to calculate the
efficiency. The results show that, in comparison water as absorption medium using the
nanofluid as working fluid increase the efficiency. For 1 kg/min of mass flow rate the
increased efficiency was 21.8%. From the results it can be concluded that the choice of

optimum mass flow rate causes increase in efficiency.



