AUS Repository

Application of Solar Tower Technology
in Electricity Production in UAE

ltem Type Project

Authors Almatroushi, Mohamed;Hammoudeh, Ahmad;Alshantti,
Abdalkarim

Download date 2025-12-14 17:38:39

Link to Item http://hdl.handle.net/11073/8749



http://hdl.handle.net/11073/8749

Application of Solar Tower Technology in Electricity Production in UAE
Mohamed Almatroushi (MCE), Ahmad Hammoudeh (CVE), Abdalkarim Alshantti (COE)

POWER BLOCK STEAM TURBINE GENERATOR

Situation UBRT e Evaluation

* Worldwide energy consumption is on a constant l I‘“‘“'V“ T * Power plant will operate with zero emissions.
climb due to the fact of our reliance on electricity for " * Nonflammable, nontoxic heat transfer fluid will
almost everything as well as the increase in global i Yoo operate at atmospheric pressure reducing risks of
population. st e pressurized systems.

* In 2010, 100% of UAE’s electricity demand was p : * Fluid is recirculated and reused in the system. If the
fulfilled through gas power plants which have huge ‘V) Y "loor L — . ‘ plant is to shut down, the fluid can be used as a
negative impacts on the environment with 154 mega <) e Ty CoRdnete ek fertilizer [5].
tons of carbon dioxide being expelled that year [1]. \¢ L e » Startup cost is high especially with the large number

 UAE has excellent potential for harnessing solar HELIOSTATS . - \ y of heliostats required.

STEAM GENERATION SYSTEM

energy to produce electricity. * 24/7 high performance operation can be achieved.
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Figure 2: Schematic of Solar Reserve solar tower power plant in USA [3]. -~ _' ‘C:‘:{:S L
Build concentrated solar power plants that use solar ' — 300MwW |
towers to produce electricity. Solutions Lo § ol |
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* Molten salt mixture (60% sodium nitrate, 40% 2 0 A
1 . . otassium nitrate) is used as the heat transfer workin < S00F 100 MW |
 Ability to generate electricity on demand and POt ) , 5 . M
through the night time. fluid as well as the storage medium. 3 o0 AL
. * All pipes, valves, and vessels for hot salt are Y \ | oMW |
* Renewable energy power plants require very large ructed £ cinless steel b fid 300 t 2!
. e . . constructed 1rom Stainiess stecl pecausc Ol 11S
areas to produce significant amount of electricity. , , , , ) TN
. . 1. corrosion resistance in the molten-salt environment, 200 AN IAW 1
* Effective cooling method required in hot desert , , , .- y 'YL
. while the cold-salt system is made from mild carbon i | o | Al ]
climate. teel [4 ol g‘.g\.;..\ ol KD
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* Water is not an efficient fluid for concentrated solar . " LR e R e
. . . * Hot fluid can be pumped from the storage tank to the 0 2 4 6 8 10 12 14 16 18 20 2 24
plants due to its low specific heat capacity. _+ :
t t h lectricity i ded Hour of Day
Stearm generator wienever more €leCctricity 1S neede -
Global Horizontal Irradiation (GHI) United Arab Emirates and through the Illgh t Figure 4: Performance comparison of photovoltaic and solar tower power plants [3].
Solamr . : .
g ‘ * Modified Rankine steam generator cycle reheats water
between the high and low pressure turbines to References
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Figure 1: Solar power potential in UAE [2].



