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System Types
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Passive, Thermosyphon,

Direct System

A Thermosiphon system is heat carried by water or transfer fluid and use natural convection to
transport it from the collector to storage
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Passive, Thermosyphon,

Direct System

A Thermosiphon system is heat carried by water or transfer fluid and use natural convection to
transport it from the collector to storage
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Passive, Thermosyphon,

Direct System

s Glalan)

Baaaall dpmplall jaliadll e adiay- 8N 8 ¢ (Al Gaa) Sl pue-1
(daline i o) sl Jaly s Jing ¥-4 J8 44l<5 -3

- Gl

o ol ) gom 8 peiee S owell) gl ol GlOA a1
o -3 A aadiadl Al jaall a8 gally aUaill s dled D adale S
@L.u.u.d U.UA Lf\.u:.i\ (“M C\_\;.m-4 (s.m..a.\ﬂ AJ\.A;J\ 4_1;\_\5\ @Mﬂ @J\AJ\ )):u.d\
Ca-B 335l sl shlial A adadii) mlay Y25 oWl A Gy Jasd
4.@4\)5\ Jia) (el gyl (e o8 DISY Aca g2l Cpaal Cuay 4ad ge LA
(. A sial




|CS) Direct System

Integral Collector Storage systems,
also known as ICS, “batch” or “bread
box” water heating systems, are very
similar in design and operation to the
flat plate panel collector.

The main advantage of an “integral collector

storage” system is that they do not need controls,
pumps, sensors, or any other mechanical or moving
parts, so maintenance requirements are minimal.




* Moderate freeze protection el ;s ilsies 4es)
* Minimal hard water tolerance
*Very low maintenance requirements




Active, Open-loop, Pumped

Direct System

Five types of systems belong in this category: direct circulation systems, indirect water heating
systems, air systems, heat pump systems, and pool heating systems.
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Active, Closed-loop (antifreeze), Indirect

System
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Active, Closed-loop, Drainback, Indirect

System
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Thermostatic :
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Air water-Heating Systems

The advantages of this system are that
air does not need to be protected from
freezing or boiling, is non-corrosive,
does not suffer from heat transfer fluid
degradation, and is free. Additionally,
the system 1is more cost effective
because no safety values or expansion
vessels are required.

The disadvantages are that airhandling
equipment (ducts and fans) needs more
space than piping and pumps, air leaks
are difficult to detect, and parasitic
power consumption (electricity used to
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Pool Heating Systems Aaluall Cilales 45835 dalas

Solar Pool Heating
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Heat storage systems

Energy storage 1s accomplished by devices or physical media that
store energy to perform useful processes at a later time.
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A device that stores energy is generally
called an accumulator or battery .
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Heat Storage Systems

Thermal storage is one of the main parts of a solar heating, cooling, and power generating system.
Because for approximately half the year any location is in darkness, heat storage is necessary if the
solar system must operate continuously. For some applications, such as swimming pool heating,
daytime air heating, and irrigation pumping, intermittent operation is acceptable, but most other uses
of solar energy require operating at night and when the sun is hidden behind clouds.

A storage tank in a solar system has several functions, the most important of
which are:
1- The solar power is not steady and available all day long. It varies with time, weather, and season.
Therefore, the instability and sudden loss of the solar make high efficiency and long-term solar utilization
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2- Improvement of the utilization of collected solar energy by providing thermal
capacitance to alleviate the solar availability and load mismatch and improve the system response to sudden peak
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Generally, solar energy can be stored in liquids, solids, or phase-change materials (PCM). 48Uall dsle 3 ) gy
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Air System Thermal Storage

The most common storage media for air collectors are rocks. Other possible media include PCM, water, and the
inherent building mass. Gravel is widely used as a storage medium because it is abundant and relatively

inexpensive. 8 gt Y Al Jar oS pul g 3lai Je paal) aadii
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Liquid System Thermal Storage

Two types of water storage for liquid systems are available: pressurized and
unpressurized. Other differentiations include the use of an external or internal
heat exchanger and single or multiple tank configurations. Water may be

stored in copper, galvanized metal, or concrete tanks.

Pressurized systems are open to city mains water supply. Pressurized storage 1s preferred for small
service water heating systems
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Liquid System Thermal Storage

Sometimes, because of the required storage volume, more than one tank is used instead of one large one, if such a
large-capacity tank is not available. Additional tanks offer, in addition to the extra storage volume, increased heat
exchanger surface (when a heat exchanger is used in each tank) and reduced pressure drop in the collection loop
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Liquid System Thermal Storage

An external heat exchanger provides greater flexibility because the tank and the exchanger can be
selected independently of other equipment (see Figure 4). The disadvantage of this system is the
parasitic energy consumption, in the form of electrical energy, that occurs because of the additional

pump.
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Liquid System Thermal Storage

Unpressurized storage for water and space heating can be combined with
the pressurized city water supply. This implies the use of a heat
exchanger on the load side of the tank to 1solate the high-pressure mains’
potable water loop from the low-pressure collector loop. An
unpressurized storage system with an external heat exchanger 1s shown

in Figure 9-5.
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Ex

Q1) a-) On what basic principle, does the thermosiphon solar water heating system work? [13 Mark]

b- Give only two from the advantages and limitations of a solar water heating system. [12 Mark]

Q2) What are the most important function of storage tank, define phase change material
( PCM) give an example for this case and describe with schematic diagram of a vertical
flow bed. [ 25 Mark ]|.

Q3 ) To types of liquid system thermal storage are available.

Q 4) Define the following: (only four)

1- Integrated collector storage , 2- Thermos siphon system , 3- flat plate solar

collector , 4 - Pressurized systems, 5- Active Systems, 6- solar ponds [20Mark].




