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Abstract
This review paper presents the work of varioseaeches on the performance of capillary tube ,irsad
conditioners with various refrigerants. Researahi@ad out by different authors uses different tgbeapillary tubes
(straight, twisted, coiled) in different length adthmeter. they determined various parametersddefficient of
performance (COP),cooling capacity, energy efficieratio (EER) of the system. Various approaches Hzeen
used by different authors to predict the perforneané¢ capillary in window air conditioner using altative

refrigerant as capillary expansion device.
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Introduction

Air conditioning and refrigeration systems plays
an important role in industry, infrastructure and
households. The industrial sector includes the food
industry, textiles, chemicals, printing, transpahd
others. Infrastructure includes banks, restaurants,
schools, hotels and recreational facilities. Thenef
installation, repair and maintenance of equipmemt t
function properly are important for the operations
associated with those activities. The capillaryetub
made from copper pipe, with a diameter around 0nd m
to 5 mm and length around 0.5 m to 5 m. Its usedép
on power and load capacity of the system. The leapil
tube is often used with small cooling load or small
changing load systems, such as refrigerators, water
coolers and small air conditioners [1] .

Capillary tube is one of the most commonly
used throttling devices in the refrigeration and ai
conditioning systems. The capillary tube is a cogpbke
of very small internal diameter. It is of very lotength
and it is coiled to several turns so that it woatttupy
less space. Capillary tube used as the throttlengce in
the domestic refrigerators, deep freezers, wateiec®
and air conditioners. When the refrigerant leaves t
condenser and enters the capillary tube its presgnaps
down suddenly due to very small diameter of the
capillary. In capillary the fall in pressure of the
refrigerant takes place not due to the orifice thue to
the small opening of the capillary.The decrease in
pressure of the refrigerant through the capillaepehds
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on the diameter of the capillary and the lengththaf
capillary.

Here are some of the advantages of using
capillary tube as the throttling device in the igdration
and the air conditioning systems:

1) The capillary tube is a very simple device that
can be manufactured easily and it is not very
costly.

2) The capillary tube limits the maximum amount
of the refrigerant that can be charged in the
refrigeration system due to which the receiver is
not required in these systems.

3) When the refrigeration plant stops the pressure
across the capillary tube becomes same and also
along the whole refrigeration cycle the pressure
is constant. This means that when the plant is
stopped the pressure at the suction and
discharge side of the compressor are same. Thus
when the compressor is restarted there is not
much load on it since it does not have to
overcome very high pressures. Due to this the
compressor motor of smaller torque can be
selected for driving the compressor, thus
reducing the cost of the compressor. This along
with the above two advantages helps reducing
the overall cost of the refrigeration and the air
conditioning systerf2].
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The objective of this study is to present test
results and to develop a dimensionless correlatiothe
basis of the experimental data of adiabatic capillabes
for R22 and its alternatives, R407C (R32/125/134a,
23/25/52 wt.%) and R410A (R32/125, 50/50 wt.%).
Several capillary tubes with different length amhar
diameter were selected as test sections. Mass ribsv
through the capillary tube was measured for several
condensing temperatures and various degrees of
subcooling at the inlet of each capillary tiBg

This paper focuses on an investigation of the
proper capillary tube length for an inverter air
conditioner. Air to air variable capacity systemishvmR-

22 and R-407C were tested and modeled. First, the
optimum refrigerant charge was determined for four
capillary tubes at full load condition by varyirgetmass
charge from 1.1 kg to 1.9 kg. The capillary tubegkhs
were 1.016 m, 0.914 m, 0.813 m and 0.711 m. The two
zone model, the distributed model and the combined
model were compared to estimate the optimal charge
inventory. The combined model analysed a simplé pat
evaporator, a complex path condenser with a twa zon
model and a distributed model,respectively. It oled
good agreement with experimental results for trstesy
performances and the optimum mass chipe

In this paper, pressure drop through a capillabetis
modeled in an attempt to predict the size of capill
tubes used in residential air conditioners and dtso
provide simple correlating equations for practicing
engineers. Stoecker's basic model was modified thigh
consideration of various effects due to subcoolarga
contraction, different equations for viscosity &ndtion
factor, and finally mixture effect. McAdams' equaattifor

the two-phase viscosity and Stoecker's equatiorther
friction factor yielded the best results among @asi
equations. After the model was validated with
experimental data for CFC12, HFC134a, HCFC22, and
R407C, performance data were generated for HCFC22
and its alternatives, HFC134a, R407C, and R410/Aeund
the following conditions: condensing temperatur®, 4
45, 50, 55°C, subcooling; 0, 2.5, 5°C, capillanpau
diameter; 1.2+2.4 mm, mass flow rate; 5+50 g/s.sE€he
data showed that the -capillary tube length varies
uniformly with the changes in condensing tempematur
and subcooling5].

This paper presents an experimental
investigation of coiling effect on the flow of R-A4G in
an adiabatic helical capillary tube. It has beereobed
that the coiling of capillary tube significantlyfinences
the mass flow rate of R-407C through the adiabatic
helical capillary tube. For the sake of comparisthe
experiments have also been conducted for straight
capillary tube and it has been observed that thesma
flow rates in coiled capillary tube are 5-10 petdess
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than those in a straight one. The data obtainem fiwe
experiments have been analyzed and non-dimensional
correlations for the prediction of mass flow rateR>
407C in straight and helical capillary tube havesrbe
developed. The proposed correlations predict our
experimental data in an error band of +10 perc€he
predictions by developed correlations are also andg
agreement with the data of other investigaf6}s

This paper experimentally investigated the
system performance of a split-type air conditioner
matching with different coiled adiabatic capillaybes
for HCFC22 and HC290. Experiments were carried out
in a room-type calorimeter. The results have shtivert
(1) similar cooling effects can be achieved by rniug
various capillary tubes of different inner diametef2)
parallel capillary tubes presented better system
performance and flow stability with weaker inlet
pressure fluctuations than the single capillaryetu)
with the coil diameter of the capillary tube incsee
from 40 mm to 120 mm, the mass flow rate tended to
increase slightly. But the cooling capacity, inpawer
and energy efficiency ratio (EER) did not show evid
tendency of change; (4) the refrigerant charge rands
flow rate for HC290 were only 44% and 47% of that f
HCFC22, respectively, due to the much lower density
And HC290 had 4.7-6.7% lower cooling capacity and
12.1-12.3% lower input power with respect to HCFC22
However, the EER of HC290 can be 8.5% higher than
that of HCFC22, which exhibits the advantage ohgsi
HC290. In addition, the experimental uncertaintiese
analyzed and some application concerns of HC29@ wer
discussed7] .

The present work presents a simple model for
matching coiled capillary tubes and the refrigerant
charge in a split air conditioner when the other
components are fixed. The system model is compoéed
sub models for the key components, i.e., a lumpedein
for the compressor, zone models for the condensér a
the evaporator, and a four flow region distributeddel
for the coiled adiabatic capillary tube in serieishvthe
liquid tube. The C-M-N method is employed to caddel
the friction factors in the coiled capillary tuddCFC22
and HC290 are used for the simulations. The corapari
of the model prediction with experimental data shake
errors are less than 5% except for the mass fiae r
with a maximum deviation of 8.63%. The results aomf
that both the cooling capacity and input power are
slightly reduced when HCFC22 is replaced by HC290
with the coiled capillary tube and refrigerant cwar
matched to the HC290 refrigerant. The results alsmw
that when coil diameter is reduced from 0.3 m @40,
the capillary tube length is reduced by about 1@ f
both HCFC22 and HC29®].
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Air-conditioners use spirally coiled capillary
tubes as an expansion device to enhance compacthess
the wunit. However,most empirical correlations for
predicting refrigerant flow rate through capillatybes
were developed for straight capillary tubes without
consideration of coiled effects. The objectivestlif
study are to investigate the flow characteristi€sthe
coiled capillary tubes and to develop a generalized
correlation for the mass flow rate through the exbil
capillary tubes.. A generalized correlation forgicging
refrigerant mass flow rate through coiled capillaupes
was developed by introducing the parameter of zapil
equivalent length. The present correlation showaeadg
predictions with the present database for R22, R407
and R410A in the straight and coiled capillary twbe
yielding average and standard deviations of 0.24fb a
4.4%, respectivel}a].

Conclusion

The above literature review presents that the
diameter and the length of capillary tube have raadi
relationship. If the diameter is smaller, the léngs
shorter. If the diameter is larger, the lengthoisger. All
of these factors enable the exit pressure from the
capillary tube to be reduced corresponding with the
cooling requirements. The proper refrigerant chamgen
air conditioner is an important subject in the epst
design. Hence, the optimum refrigerant charge was
investigated for each capillary tube at standard
conditions. In capillary tube, the mass flow rateiation
with subcooling is independent of capillary lengthiget
pressure and coil diameter.

Dimensionless correlation was developed to
predict mass flow rates through adiabatic capillatyes
as a function of several dimensionless parame@sed
on the Buckingham theorem.
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