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Condenser Heat Recovery with a PV/T Air Heating Collector to Regenerate Desiccant

For Reducing Energy Use of an Air Conditioning Room
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Abstract
This paper presents the development of a simulation model
for predicting the performance of a hybrid PV/T air heating

system incorporating with the wasted heat recovered from

the condenser for regenerating desiccant in an air
conditioned room under the tropical climate conditions.
Mathematical equations for modeling the performance of the
main system components are developed based on the
balances of mass and energy. After the system model is
completed, an experimental setup has been established to
investigate its validity. = Comparisons show that the
simulated results agree satisfactorily with those observed
from the experiments. The investigation also shows that,
based on the experimental setup used in this study, the
thermal energy from PV/T collector can produce dry air as
high as 53°C and 23%RH while the 8.16-MJ electrical
energy is generated. Its total efficiency is high up to 65%.
In addition, the use of a hybrid PV/T air heater incorporated
with the heat recovered from the condenser to regenerate the
desiccant for dehumidification can save the energy

consumption of the A/C system approximately 18%.
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A = Area (mz), C = Specific heat (J/kg K), COP =

Coefficient of performance, D, = Binary mass diffusion, ¥
= View Factor, G = Solar Irradiance (W/mz), h = Heat
Transfer Coefficient (W/mzK), m = Mass (kg), M = Mass
flow rate (kg/s), n = infiltration rate (%), P = Pressure (Pa),
O = amount of thermal energy (MJ), Q= Rate of thermal
energy (W), R, = adsorption rate (kg/s), T'= Temperature (K),
T= Average temperature (K), # = Time (s), U = Overall heat
loss coefficient (W/mZK), V = air velocity (m/s), W= amount of
work done (MJ), and W = rate of total work done (W).

onYININ: O = absorptance, O = Stephan-
Boltzmann constant, 7 = transmittance, 7]= efficiency, &=
emissivity, (U = absolute humidity, ¢ = relative humidity,
and / = enthalpy.

AIvioY: a = ambient, as = air stream, b = back

plate, ¢ or conv convective, com = compressor, con =
condenser, D = desiccant, elec = electrical, evap = evaporator,
f1 = working fluid (air) at channel 1, /2 = working fluid (air) at
channel 2, g = glass cover, in = input, infil = infiltration, ins =
insulation, /a = latent heat, mix = mixing unit, out = output, p =
absorber plate, » or room = room, rad = radiative, S = solar cell,

si = sensible heat, sky = sky, so = sol-air, store = stored by, th =

thermal, u = useful energy, v = water vapor, W = water, wall =

wall, win window, wind = wind, I = first state, 2 = second

state, 3 = third state, —> =to.
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