International Journal of Trend in Scientific Research and Development (IJTSRD)
International Open Access Journal | www.ijtsrd.com

)

ISSN No: 2456 - 6470 | Volume -2 | Issue—6 | Sep—Oct 2018

o

Analysis of Adsorption Timefor Solar Adsor ption
Refrigeration System
Soe Soe Nu', Dr. Mi Sandar Mon?

! ecturer,?Professor and Head
Yangon Technological Univers, Yangon, Myanmar

ABSTRACT

The solar adsorption Refrigeration system is \
useful in rural area without grid. The Adsork
desorber are the important roletims system. Amon
the adsorbent +efrigerant, the activated carbon &
ethanol is applied. This paper focuses on
adsorption time of adsorber bed with cons
thickness.

Keyword: Solar energy, Ethanol, Activated carbon,
Solid Adsor ption, adsor ption time.

l. INTRODUCTION

The refrigeration system is important role in hur
life. The refrigerators are essential in the fi
preservation as well as storage of medicine

vaccine. There are two type of refrigerator, vay
compression refrigerators, usihe electric powe
source and solid adsorption refrigeration systame
the only heat source, such as solar energy ance!
heat. Therefore, the adsorption refrigeration
purposed for remote area without electric grid.

possible adsorbent-refrigertaare activated carbc—
methanol, olive waste fethanol, zeolite— ethanol
and activated carbonethanol and etc. For this paj
the activated carbon and ethanol are used as aufg
and refrigerant.

I. SYSTEM DESCRIPTION

1. The adsorption refrigeratiosystem is operated
two different pressures like a vapour compres
refrigeration system. In adsorption refrigerat
system, the pressure is raised by heating it ce
any heat source such as waste heat or solar e

The principle of solid-adsption Refrigeratior
system is described using claperyon diagram (
vs -1/T). Figure 1 shows the idealized proc

2.

undergone by Activated Carbon and ethano
achieving the refrigeration effe

The cycle begins at a poi(point 1at fig 1) where
adsorption is low Temperature T1 and at pres
Pe . line 12 represents the heating of A.C alc
with ethanol. The collector is connected with
condenser and the progressive heating of
adsorbent from 2 to 3 causes some adsc
(refrigerant) to bedesorbed and its vapour to
condensed. When the adsorbent reaches
maximum temperatesJ desorption stop. Then tl
liquid ethanol is transferred into the evapor:
and absorbed the heat at evapor and the
refrigerant become vapour agi

The colector is closed and cooled. The decre
in temperature from 3 to 4 induces the decrea:
pressure from Pc to Pe. Then the collecto
connected with the evaporator. The adsorption
evaporation occur with the adsorbent is coc
from 4 to 1 duringhis cooling, the temperature
the adsorbent and to withdraw adsorption |
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Figurel. The Claperyon Diagram of t adsorption
refrigeration cycl
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[11.  ANALYSIS ON ADSORPTION AT
ADSORBER BED

Mass concentration or mass density: The r
concentration of the component A within a
component mixture is defined as mass of speci
per unit volume of the mixture under consideratil!
is denoted byp, and is expressedky /m3.

Mass concentratiop,

__ Mass of componentA _ my

Volume of mixture  V

Molar concentration: The molar concentrationhod
component A is defined as the number of mole
species A per unit volume of mixture. It is alstled
molar density and denoted I, and expressed
kg.mol/m3.

The molar concentration,

_ No.of moles of component A n,

A~ Volume of mixture v

Number of moles of component:

Mass of component A  my

na = Molecular weight of A~ M,
Therefore, molar concentratit
c Mass of component A Pa
" —ra

~ Volume of mixture x My M,
where M = molecular weight of component

Mass fraction: The mass fractiap is defined as th
ratio of mass concentration of species A to theg
densityp, of mixture,

Pa
xA =
Mole fraction. It is defined as the ratio of numim
moles of component A to the total number of mole
mixture. It is denoted by, and expressed :

Ya = C
Partial pressure: It is defined as the pressuested
by a single component in a mixture, when it e
alone in the system at the temperature and volun

the mixture. The totapressure of a mixture is tl
summation of partial pressures of all component
the mixture,

P=P1+P2+P3++Pn

For a binary mixture of component A and B,
following summation rules may be appli

Patpp =
CA+CB=
xA+xB:
Yat Vs

== a0

X4
Ma

XB_

1
Mg M

Wherep, C, M are the quaities pertaining to the
mixture

_ Py MuP,
PA=RT T R,T
mey M, dpa

=—Dyp—o—=
A ABR,T dx

3
.5, \AMa Mg
P(VA+VB)

Where D = diffusion coefficient, cr’/s
T = absolute temperature,
P = total pressure &fystem, N/r° or Pa
V a = molecular volume of componen
Vg = molecular volume of componen
Ma = molecular weight of componeni
Mg = molecular weight of componen
The one dimensional molar diffusi
— CAl'CAz

NA b DAB?
V. DESIGN CONSIDERATION
The mass flow rate of refrigerant is constant dre
pressure of evaporator and adsorber are same
length of adsorber bed is divided into six secti
Moreover, the refrigerant at the entrance of abex
is absorbed immediately by the first sect The
concentration at the adsorber bed is zero. In |
Subscript A represents refrigerant and B repres
activated carbon. The evaporation time for onee
is 10 min.
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V. THE DESIGN ASSUMPTION
This research is performed for 500 W of evapor:
The wseful data and some assumption are show
the following table.

Tablel. Design Data

Evaporator temperature (C) 5
Evaporator pressure (MPa) 0.0021
The mass flow rate of refrigerant 0.000531

(kg/sec)
The mass of activated carbon (kg) 3.8232

Volume of activated carbon (én | 9558
The thickness of adsorbent (cm’ 10
The length of adsorbent (cm) 30

VI. RESULT AND DISCUSSION
The adsorber bed is divided into six sections.
calculation is performed only first section, tlength
of section is 5 cm. Therefore the length of firsttton
is 5 cm. the following results are obtained, shaw
Table 2.

Table2Results of adsorbent b

Rate of molar diffusion Nkg- 3.048
mole/s x10°
Mass diffusion rate m (kg/s) 0.14
Mass of refrigerant for, m (kg) 0.3186
one cycle
Adsorption time forone  t(S) 2.3
cycle
VIl. CONCLUSION

It is found that the first section of absorber adsork
the refrigerant easily because the rate of of
refrigerant to be absorbed is greater than the fete
of refrigerant from evaporator. The calculationl i
ahead for other sections. The thickness of adsdi®
cm is suitable for this system. In this system ftbes
is one dimensional, downwar@he evaporation tim
for one cycle is 10 min and the adsorbtion tim8.%
second for one cycle. In conclusion, it is sattsfileat
the adsorption time is faster than evaporation.

The forward dimensional should be conside
Moreover, the twand three dimensional also sho
be considered.
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