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' ADC — adsorption cooling system
¥ Adsorption process

¥ Desorption process

¥ Waste heat

® Solar energy

* Absorption cooling system

¥ Condenser

* Crystallization
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' Adsorbent
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' Porous

" Macropores

¥ Mesopores

¥ Micropores

° Silica-gel

* Alumina

¥ Activated Carbon
A Zeolites

* Desiccant
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' Adsorbate

¥ Isosteric heat

¥ Langmuir

¥ Dispersion force
® Repulsion force
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' Electrostatic force
¥ Coulombic force
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' Henry’s law

¥ Langmuir’s theory

¥ Monomolecular layer

¥ Gibbs’ theory

® Eucken and Polany’s theory
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' LDF — Liner Driving Force
¥ Two-bed adsorption chiller
¥ Evaporator

¥ Condenser

® SE-Sorption Element

* Heat conduction
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' Desorber
 Adsorber

¥ Pre-heating process
¥ Pre-cooling process
® Cooling water inlet
* Cooling tower

¥ Chilled water inlet
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' Heat pipe
¥ Thermosyphon
¥ Gravity
¥ Latent heat
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‘ Problem specification ‘

v

Selection of working fluid and casing material

v

Search for thermal and mechanical properties

v

Theorectical design

v

| Design evaluation |
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' Casing material
¥ Working fluid
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' Toxicity

¥ Thermal conductivity

¥ Surface tension

¥ Viscosity

® Critical temperatures

" Triplestate temperatures

¥ Plasma
\#



ooy ylas AB anl g lawg a5 Lol sle )5 il Logate w5l 2S>e8 (1) Slme Lyls o
Ve 3l 35,00 ST Sk il mle JS o2 5 )b 2 Cond) 95800 Sl SRalS sl 09l o
bz SIS 3 it Jou 5 anin G, S le uksS CD) LS g3l alp sl
Col Slon Al 5l 5865 atwge i 5 slos yiSTas (Il g0y j0 .l 5920
5,5 el oat 03,5 oz 41,15 (glod gxbans 4 az 53 b g o |, 1S lasle

buzme slod jo Slule (nlioyué g 5aST (3950 (98 <039, pgale ((aglS Voo LY (o9 ®
Al 13 E cdl o jles Ll s

15 ookl 5,00 5, Slale 5 ol «Sligal stal (ol (ke (CuslS Fo v b5 10+) ol slos ®
(5,5 Slasle Lo g HFC HCFC (CFC) 55 (slopiamas

S olule plo 50,568 (llids gz (pslS A e B0 ) bawgio slos ®

Jl 5 Slule cnlleyii g paranlio s @i (s ol oo (aglS Voo s LA ) YL glos @

.Mkﬁmdboj)m B A.AL'> )Lf

Critical point

T = Constant
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Triple state line
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Recommended Not recommended
Ammonia Aluminium Copper
Steel
Nickel
Stainless steel
Acetone Copper
Silica
Aluminium
Stainless steels
Methanol Copper Aluminium
Stainless steel
Carbon steel
Silica
Mercury Stainless steel Nickel
Inconel
Titanium
Niobium
Water Copper Stainless steelab
Monel Carbon steelab
Silicaab Aluminium
Nickelab Silica
Stainless steela® Inconel
Carbon steela?® Nickel
Dowtherm A Copper
Silica
Stainless steel®
Naphthalene Carbon steel
Stainless steel
Potassium Stainless steel Titanium
Lnconel
Sodium Stainless steel Titanium
Lnconel
Silver Tungsten Rhenium
Tantalum

® Considered compatible for some authors and incompatible for

others.

b Recommended with caution.
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Abstract

Absorption air conditioning systems are divided into two categories: volumetric and surface.
Although these systems have many advantages over compression systems, they also have
drawbacks and disadvantages that make their study and analysis important. One of their most
important advantages is very low energy consumption due to the elimination of electric
compressors, low consumption and noise due to the lack of mechanical components, suitable
for hot and dry desert areas due to the use of collectors and solar panels. One of the problems
of this system is the high consumption of water in condensers and adsorbents, which is used to
condense the refrigerant and cool the adsorbent, which is a big problem due to the lack of water
in our country. The aim of this dissertation is to eliminate the evaporative cooling tower using
heat pipes. Also, thermodynamic modeling of the absorption parts of the system was done in
order to design a suitable heat pipe for the system and the effect of different input parameters
on the system performance was investigated. The results showed that it is possible to use a
heating pipe in the system and according to the input conditions, the amount of heat transfer
load from each thermosyphon pipe with a length of Y+ cm with water working fluid, Y ¢+ watts
and the value of system performance coefficient for silica gel-water working pair +/¢%. The cost
of building the device is about $ V,YVA depending on the materials used in the system. This
system prevents the release of YY1e kg of carbon dioxide annually and also due to the closure
of the system and the use of water as a refrigerant, it has no water consumption and is not
dangerous for the environment.

Keywords: Adsorption chiller, Adsorption, Solar energy, Heat pipes.
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