1 1i1C1L11lall Cl1UlllialltC il ivaluatulullvl al 1aut—1 1au
Hybrid Photovoltaic-Tharmal Air Collectorin | ; oo

South-East Nigeria

Howard O. Njoku, Julius M. Dzah*, Mkpamdi N. Eke, Valentine O. Ekechukwu, G. Takyi

howard.njoku@unn.edu.ng, julius.dzah.fs59264Qunn.edu.ng, eke.mkpamdi@unn.edu.ng,
ovekechukwu@yahoo.com, gabrieltakyi@yahoo.co.uk

Background Instantaneous Efficiencies and T

The Sun is the central resource for generating The instantaneous thermal efliciencies cannot be used to clearly depict performances of air collector
all kinds of renewable energies and it controls under different scenarios considered in this study. However, the cumulative thermal efliciency
the climatic conditions of the earth. Renew- (CTEF) was used to differentiate between how various forced convection scenarios affect the thermal
able energy technologies are considered as clean efficiency. Figure 8hows the cumulative thermal efficiency plots for all three scenarios with Scenario
sources of energy. In order to alleviate the ef- I having the highest value of 0.5. It is followed by scenario II and III with CTEF of 0.29 and 0.18
fect of the aforementioned situation, the Sus- respectively.

tainable Development Goal (SDG) 7 stated that
every country must ensure access to affordable,
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(optional) \ & imsolation for Scenario I, IT and ITI.

The thermal test data conversion was developed by researchers as model that can be used to predict
e thermal performances of thermal systems. The intercept on y-axis gives the value of value of factor

“ \me I F R, and slope of the lines represent the value of FFR.UL. From the scatter plots, the FFR,, and

—_— 7 A FR.UL for the three scenarios have been shown on the equations of the lines of best fit. Further

/ extension of the lines on either side will lead to intercept on Y and X axes. The intercept of the line

ispiined ,, \ B on the y-axis is called as optical efficiency or maximum efficiency point. Scenarios I, IT and IIT had
leaﬂf L optical efficiencies of 0.21, 0.23 and 0.25 respectively.
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" AGr Infrared Thermal Images from E

o — > ie1 (Qu), Thermal images for the absorber were also take from the start of the experiment on a typical
A, Z;nzl (GT) y sunny day. This infrared analysis was not done for the separate scenarios under consideration.

The observed absorber temperature increase is not only a factor of level of radiation but also
the accumulation of temperature and warm surrounding. The absorber temperature from the
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