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Abstract:
The Libyan state has an ambitious strategic action plan for
renewable energy. The plan aims to reduce dependence on the use
of traditional energy sources to generate electricity and increase the

penetration rate of electrical energy production from alternative
sources to 20% by 2035. This research paper aims to study and
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evaluate the benefit that will achieved by solar water heating
systems by saving electrical energy for 829 housing units in the
residential complex of the Iron and Steel Factory in Misurata, Libya
using the T*SOL_2021 analysis tool. Where the result showed that,
when installing solar heaters on the roofs of residential floor units
and on buildings in the residential complex of the Iron and Steel
Factory, this will contribute to saving more than 2GWh of electrical
energy annually, thus avoiding the emission of about 600 tons of
carbon dioxide into the atmosphere.

Keywords: solar energy, energy efficiency, solar water heating,
solar heater, electric heater, carbon dioxide emissions.
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Variables Factors One One Building
House
Site data Libya — Misurata
Average daily consumption: | 285 L 1710 L
DWH Desired DHW temperature: 45°C 45°C

requirement

Consumption profile: Detached house (evening max)

Type: standard flat plat collector

Number of the collector ’ 1 x 3.4m? ’ 4 x 3.4m2

callisior Shade: Ignored

array
Inclination 32.15°

Piping: in building & outside ‘ 8m & 5m ‘ 21m & 24m

Collector Volume flow 40 (L/h)/m?

loop Collector loop on 10 K & collector loop off 1 K
Type: Dual coil indirect hot water tank

Tank Volume 300 L 1800 L
Number of tank 1 1
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Simulation period 01/01/ - 31/12/
—— Savings Natural gas (H) 349 @ —— CO2 emissions avoided 738 kg
] DHW solar fraction 89 % B Efficiency 37 %

—— E Aux heating 367 XWh
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Results of annual simulation

Installed collector power: 1.860 kw
Installed solar surface area (gross): 3.4 M2
Irradiation on collector surface (actlva): 7,638.33 KWh 2,246.57 kWh/m?=
Energy delivered by collectors: 3,599.99 KWh 1,058.82 kWh/m?2
Energy dalivered by collector loop: 3,042.78 kwh 894.93 kwWwh/m?=
DHW heating energy supply: 2,861.41 kWwh
Solar energy contribution to DHW: 2,837.32 kWwh
Energy from auxiliary heating: 366.8 kWh
Natural gas (H) savings: 349.1 m*
CO2 emissions avolded: 738.21 kg
DHW solar fraction: 88.6 %o
Relative savings of supplementary energy (DIN EN

12977): 89.5 %
System efficiency: 37.1 %o
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