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Abstract- The current project looks into creating a product
which gives the user the comfort of two devices in one system.
The basic advantage of the system is that two components run
on a single compressor. The system is so formed that most of
the refrigerant is moved to the air conditioning system and
rest of the refrigerant is moved to cooling chamber thus
producing maximum cooling through air conditioner and
required cooling to the products through cooling chamber.

Keywords- Compressor, Condenser, Evaporator, Coefficient
of Performance, compressor inspection, cooling chamber.

I. INTRODUCTION

The present dissertation is aimed at manufacture and
assembly of vertical portable air conditioner. Nowadays
people are facing problem of using restricted air conditioner
which is confined to single room like split air conditioner so
we have develop a solution in which the air conditioner can be
move one place to another place conveniently without much
effort. Also we have an advantage of just rotating and adjust
back frame in order make it work as heat pump which can be
changed accordingly to the season or place where climatic
conditions are unpredictable.

The use of air conditioners, popularly known as AC,
has become almost compulsory in number of homes and
houses. In fact there are number of people who just can’t live
without AC, they will need AC in their room, office, car,
theatre and almost everywhere as there are a number a number
of heat sources like electric equipments, also the heat
generated by our body due to the metabolic activity and to
maintain purity of air, humidity content in order to meet
human comfort conditions.

The heat extracted from the air is vented through an
air duct that you install in an open window. The unit also
condenses water from the air while cooling, collecting this in a
tank or draining it away via a tube. Dryer air feels more
comfortable and enhances the cooling effect. A venting kit is
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included so you can seal the gap around the duct to stop the
cool air escaping.

1. LITERATURE SURVEY

Heat as always been a problem in every country such
as india. Doing work in a hot summer day can be tiring and
are prone to make silly and unwanted mistakes. Vertical
Mobile air conditioning systems are used across all transport
modes including cars, buses, trucks and trains to keep drivers
comfortable and cool while driving safely. This product is
design with wheel which make it easier to move and install.
With the simplest installation procedure, anyone can easily
install the air conditioner to wherever they are desired [1]

Air-Conditioning cum Water dispenser system is a
unique combination of air-cycle and water-cycle into a single
unit. The project is mainly developed to modify the
multifunctional unit which can provide cold water and hot
water by using regular air conditioning system. Here we are
using the refrigerant as the medium which is used to absorb &
removes heat from the space which is to be cooled and
rejected heat is arrested by condenser and it is used to heat the
water i.e. geyser. This system may consist of compressor,
condenser, evaporator, expansion valve, solenoid valve,
reversing valve, copper tubes, heating and cooling
thermostats. Here we used a single compressor to compress air
cycle and water cycle. [2]

Now-are-days air conditioners are very commonly
used. The AC produces comfort conditions in which the
human beings tend to feel highly comfortable. In these
conditions the working efficiency of the human beings
becomes maximum. Broadly it is very easy to understand that
we need AC because the surrounding temperature is very high.
We used roll bond evaporator, also known as surface plated
evaporators in our experiment to lower the temperature as this
creates the cooling effect in the air conditioner. We used r-
1344, r-22 refrigerants to compare the cooling effect in the
refrigerant. [3]
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A Mobile air conditioner is features component that
designed vertically. Vertical air conditioner is portable and
also used in windows that give cooling to the entire room. It
observes the air from outside. They are sometime referred to
as “casement” unit and refer to freestanding industrial units
that are typically used in office building. Vertical air
conditioner is designed to cool the person and small room
also. Portable air conditioner is an innovation product
originally from standard air conditioner that is limited to be
used in room or inside building. Then, it is design to make it
easier to move from one place to another. This product is
design looks like a decoration tree which people mostly use it
as an decoration in outdoor event such as wedding and talk.
As we all notice that Malaysia has a tropical rainforest climate
due to its proximity to the equator. It is hot and humid country
all year round, with an average temperature of 27 °C (80.6 °F)
and almost no variability in the yearly temperature.[4]

11l. COMPONENTS
Air Conditioner

Air conditioners often use a fan to distribute the
conditioned air to an occupied space such as a building or
acarto improve thermal comfortand indoor air
quality. Electric refrigerant-based AC units range from small
units that can cool a small bedroom, which can be carried by a
single adult, to massive units installed on the roof of office

towers that can cool an entire building. The cooling is
typically achieved through arefrigeration cycle, but
sometimes evaporation or free  coolingis used. Air
conditioning systems can also be made based
on desiccants (chemicals which remove moisture from the

air) and subterraneous pipes that can distribute the heated
refrigerant to the ground for cooling.

Air conditioning cycle

In the refrigeration cycle, heat is transported from a
colder location to a hotter area. As heat would naturally flow
in the opposite direction, work is required to achieve this. A
refrigerator is an example of such a system, as it transports
the heat out of the interior and into its environment. The
refrsigerant is used as the medium which absorbs and

removes heat from the space to be cooled and subsequently
rejects that heat elsewhere.

Modern air conditioning systems are not designed to
draw air into the room from the outside; they only recirculate

the increasingly cool air on the inside. Because this inside air
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always has some amount of moisture suspended in it, the
cooling portion of the process always causes ambient warm
water vapour to condense on the cooling coils and to drip from
them down onto a catch tray at the bottom of the unit from
which it must then be routed outside, usually through a drain
hole. As this moisture has no dissolved minerals in it, it will
not cause mineral buildup on the coils. This will happen even
if the ambient humidity level is low. If ice begins to form on
the evaporative fins, it will reduce circulation efficiency and
cause the development of more ice, etc. A clean and strong
circulatory fan can help prevent this, as will raising the target
cool temperature of the unit's thermostat to a point that the
compressor is allowed to turn off occasionally. A failing
thermistor may also cause this problem. Refrigerators without
a defrost cycle may have this same issue. Dust can also cause
the fins to begin blocking air flow with the same undesirable
result: ice.
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Figure 1: PV Diagram of VCRS
Partl: Compression

In this stage, the refrigerant enters the compressor as
a gas under low pressure and having a low temperature. Then,
the refrigerant is compressed adiabatically, so the fluid leaves
the compressor under high pressure and with a high
temperature.

Part 2: Condensation

The high pressure, high temperature gas releases heat
energy and condenses inside the “"condenser” portion of the
system. The condenser is in contact with the hot reservoir of
the refrigeration system. (The gas releases heat into the hot
reservoir because of the external work added to the gas.) The
refrigerant leaves as a high pressure liquid.

Part 3: Throttling
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The liquid refrigerant is pushed through a throttling
valve, which causes it to expand. As a result, the refrigerant
now has low pressure and lower temperature, while still in the
liquid phase. (The throttling valve can be either a thin slit or
some sort of plug with holes in it. When the refrigerant is
forced through the throttle, its pressure is reduced, causing the
liquid to expand.)

Part 4: Evaporation

The low pressure, low temperature refrigerant enters
the evaporator, which is in contact with the cold reservoir.
Because a low pressure is maintained, the refrigerant is able to
boil at a low temperature. So, the liquid absorbs heat from the
cold reservoir and evaporates. The refrigerant leaves the
evaporator as a low temperature, low pressure gas and is taken
into the compressor again, back at the beginning of the cycle.

Condenser may be
water-cooled or

Compressor

air-cooled. “apor

Evaporator Condenser
Cold - D2
air air

Fan
? Expansion
Liquid + “apor Liquid
Yalve

TYPICAL SINGLE-STAGE
VAPOR COMPRESSION REFRIGERATION

Figure 2: Typical single stage VCRS
Components and inspection

Rotary compressors are ‘high pressure
shell” type compressors. The suction on these compressors is
taken directly into the compression chamber. Gas compressed
in the compression chamber is discharged into the compressor
casing. It should be noted that from a cold start-up, high
pressure shell type compressors take longer to reach their
normal operating pressure in the compressor shell. This is
partly due to the larger volume of the compressor casing and
partly as a result of refrigerant being trapped in the oil. Any
refrigerant in the oil has to completely evaporate before
condensing pressure can reach its operating level.
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Oporation

Figure 3: Operation of rotary compressor

Roll bond evaporator

Roll bondingis a solid state, cold welding process,
obtained through flat rolling of sheet metals. In roll bonding,
two or more layers of different metals are passed through a
pair of flat rollers under sufficient pressure to bond the layers.
The pressure is high enough to deform the metals and reduce
the combined thickness of the clad material. The mating
surfaces must be previously prepared (scratched, cleaned,
degreased) in order to increase their friction coefficient and
remove any oxide layers. The process can be performed at
room temperatureor at warm conditions. In warm roll
bonding, heat is applied to pre-heat the sheets just before
rolling, in order to increase their ductility and improve the
strength of the weld. The strength of the rolled bonds depends
on the main process parameters, including the rolling
conditions (entry temperature of the sheets, amount of
thickness reduction, rolling speed, etc.), the pre-rolling
treatment conditions (annealing temperature and time, surface
preparation techniques, etc.) and the post-rolling heat
treatments

Evaporator

Evaporators are one of the main reasons why
refrigeration, and therefore air conditioning, became practical
for use in both home and industrial cooling. Simply put, an
evaporator allows a contained pressurized liquid to turn into a

gas. Evaporators allow a contained pressurized liquid into gas.

Analysis of Roll bond evaporator
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Analysis of roll band evaporator ANSY'S provides a
complete simulation workflow for the design of composite
structures. This process is very similar to the manufacturing
process:

e Definition of base materials, fabrics and
predefined stackups [layups]

e Intuitive definition of material orientation
based on geometric attributes

e Global and local ply definition as when
fabrics are laid onto a mold

Once the model has been setup, loads and boundary
conditions are defined on the geometry and composite failure
solutions can be computed. Then specific tools are available to
analyze the potential failure of the product being designed:

Finally, the impact of design changes such as
geometric variations can be easily investigated to understand

the sensitivity of a design to such variations.

Mounting of compressor

-Bolt
Nut

There must be clearence /_
between washer and T | / )

grommet e Washer
0 Vs
(Positive clearance)

Comp bracket

————Sleeve

——— Grommet

~——Base

ﬁigu}e : Mounting beémpressor
It is therefore recommended that only correct type of

grommets & sleeves be used. Use of grommets without
sleeves will defeat the purpose of keeping the compressor
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floating. This will result in the transmission of compressor
vibration to the appliance.

The internal spring suspension provide in Tecumseh
AW compressors absorbs most of the vibration of the
reciprocating mass. However, it is necessary to provide
specially designed rubber grommets on compressor legs to
absorb the residual vibrations

The arrangement shown below ensures that the
compressor remains floating after mounting in position.

IV. TESTING OF THE SYSTEM
Leak testing of coils

Due to severe jolts in transportation there is every
possibility of leaks developing in the brazed joints of coils. In
order to detect these leaks & rectify them before further
processing, leak test under a pressure of 20-25kg/cm with
dry/lcommercial nitrogen has to be done. As these
condenser/evaporator coils are small in size, it is suggested
that the pressurised coil is dipped in clear water to detect
leaks. The coils are to be kept immersed in water for at least
Iminute to detect minute leaks. If no leaks are found the coil is
then processed further.

Operating Instructions

Use vacuum-pump oil in the pump when new. After
5 to 10 h of running time, change the oil. Make sure all of the
original oil is removed from the pump. Thereafter, change the
oil after every 30 h of operation when the oil becomes dark
due to suspended solids drawn into the pump. Such
maintenance will ensure peak efficiency in the pump
operation.

If the pump has been operated for a considerable time
on regular pump oil, drain the oil and replace with dual-
purpose vacuum-pump oil. Drain the oil and re- place with
dual purpose after 10 h of operation. The oil will probably be
quite dark due to sludge removed from the pump. Operate the
second charge of oil for 10 h and drain again. The second
charge of oil may still be dark. However, it will probably be
lighter in colour than the oil drained after the first 10 h.

T-S diagram of the system
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Below is technical data observed from refrigeration cycle data
book based on the readings.

Pressure |'f Vo | e Ny | o S| S
f
437 |0.0007 | 005 |401|253 |210. | 015 | 093
71 36 9 0 11 91 96
116 | 0.0008 | 0.02 | 829 | 261. |178. | 0.30 | 0.89
90 49 00 6 37 41 69 77

~Technical data
Readings got from testing the system
Test readings
As observed the discharge gas is in super-heated region so the
calculations are base on the superheated region
h, = hs + Cpg (Tz-T3)
=150.37+1.142 (325-302 )
h, = 176.636 kj/kg
Sl = Sz
S +X1Stg = Sg +Cpy l0ge (T2/Ty)
0.159+X; (0.93-0.15) = 0.89+1.14 (325/295)
0.159+ X; (0.78) =0.89 +1.25
X 1=0.93 (dryness fraction)
h; = 176.636+0.93 (250.3-40.1) =372.122 kj/kg
Work done =h,—h;
=372.122-176.636
=195.486 kj/kg
Refrigeration effect = h,— hs
=176.636- 82.96
=93.676 kj/kg
Refrigeration effect = h;-hs
=372.122-82.97

-289.162 kijlkg

. Refrigeration effect
Coefficient of performance = ----1 g

— 289 Work done

COP =308

REFERENCES

[1] “DESIGN AND FABRICATION OF A PELTIER
OPERATED PORTABLE AIR COOLING SYSTEM”
Nilesh varkute , akshay chalke , Deepak ailani , ritesh
gogade , ajay Babaria, mechanical engineering
department F.C.R.1.T. Maharashtra, india

[2] Authors are Mr. KasubaSainath, Dr.SureshAkella.

[3] ‘Overview of " HVAC Systems" in General Aspects’ in
IJIRASET”/International Journal for Research in Applied
Science and Engineering* Paper Id No0.1488,Volume-
02,Issue-12,December-2014 ISSN No. 2321-0653, Page
No: 558-569

[4] ‘Experimental and Theoretical Analysis of Roll Bond
Evaporator as  Air  Conditioner’  ‘IJARCSSE.

Page | 24

ISSN [ONLINE]: 2395-1052

‘International Journal of Advanced Research in Computer
Science and Software Engineering.”, Volume-05, Issue-06
in June-2015 with ISSN-2277-128X, page no.798-803

[5] ‘Psychrometric Room’ MSME sponsored Project
N0.6(19)/NMCP/Inc2013-14under EDC-JNTUH ,which
is used for calibrating the coolers, ‘IJARCSSE
‘International Journal of Advanced Research in Computer
Science and Software Engineering , ISSN-2277-128X
,Volume-05,Issue-06 in June-2015 Authors are Mr.

KasubaSainath, DR.T. Kishen Kumar Reddy,
,Dr.SureshAkella.
[6] ‘EXPERIMENTAL AND COMPUTATIONAL

ANALYSIS OF ROLL BOND EVAPORATOR AND
GEYSER’, UNIETS(Universe of Emerging Technologies
and Science). ISSN-2349-655X, Volume-01, Issue-06 in
June-2015 “in NOV-2014, page no.1-9.

[7] Authors are Mr. KasubaSainath, Mr. Nagendrababu,
Dr.SureshAkella, DR.T.Kishen Kumar Reddy.

[8] ‘Design, assembly and testing of a mobile air conditioner
1.5 ton from an air cooler’ (Thomson Reuters) IJERT in
September 2015,

[9] Authors are Mr.SainathKasuba ,Dr.TKK Reddy ,
Dr.SureshAkella , Mr. Mohan Reddy.

[10] “‘Estimation of Refrigeration side Heat transfer coefficient
of Zero Ozone Depletion Refrigerant R134a used in
Mobile AC in comparison with R22 Refrigerant’
Published in(Thomson Reuters) IJLTET,ISSN:2278-
621X, Vol-06,lssue-04,March-2016.

[11]Authors are Mr. KasubaSainath ,Mr .P.S .Ravi, Mr.
RajanSaini, Dr Suresh Akella.

[12]*CONTROLLING AND CALIBRATION OF
PSYCHROMETRIC ROOM’ Published in (Thomson
Reuters) IJLTET [ISSN:2278-621X , Vol-07,lssue-
01,May-2016, DOI:10.21172/1.71.093.

[13] Authors are Mr. KasubaSainath , AkshayHemanth , Dr.T.
Kishen Kumar Reddy, Dr.SureshAkella

[14]'Experimental and Computational Analysis of Radiator
and Roll Bond Evaporator' Presented at GRIET on 10-
Dec-2014 in Proceedings No.2 (2015)2277-2290 ‘4th
International Conference on Materials Processing and
Characterization’. And Got Published with same Title in
ELSEVIER, www.sciencedirect.com,in July-2015,DOI:
10.1016/j

[15]Authors are Mr. KasubaSainath,
DR.T.Kishen Kumar Reddy.

[16] ‘Flow and Thermal Analysis of Mobile Air Conditioning
by using Roll Bond Evaporator’ |’National Conference on
Recent Trends & Innovations in Mechanical Engineering’
ISSN(online): 2321-0613 , got published in 1IJSRD-April
2016.

[17]Authors  are  Mr. KasubaSainath,  Mr. V.
PrashanthReddy,Mr. G. Nikhil, Mr. YashoVardhan.

Dr.SureshAkella,

www.ijsart.com



13SART - Volume 5 Issue 2 -FEBRUARY 2019

[18] ‘Experimental Analysis of ROTARY COMPRESSOR in
Mobile AC Available online at PMME-2016, will get
published in ELSEVIER www.sciencedirect.com,

[19] Authors are KasubaSainath, TunikiSurenderSattaiah,
SajeevkanthYalla, T. K. K. Reddy

[20]‘DESIGN OF MOBILE AIR CONDITIONING
SYSTEM’ Proceedings of ICETIME 1st International
Conference on Emerging Trends in Mechanical
Engineering (ICETIME 2016),

[21] Authors  are KasubaSainath ,Manoj Kumar
Reddy,SureshAkella,T. Kishen Kumar Reddy.

[22] ‘OPTIMIZATION OF CAPILLARY TUBE
DIMENSIONS USING DIFFERENT REFRIGERANTS
FOR 15 TON MOBILE AIR CONDITIONER’
Proceedings of ICETIME 1st International Conference on
Emerging Trends in Mechanical Engineering (ICETIME
2016) ,

[23] Authors are KasubaSainath,B.NikhilKumar,Sahith Suresh
Akella.Shanagonda,Dr.,Suresh Akella,Dr.T.K.K Reddy.

Page | 25

ISSN [ONLINE]: 2395-1052

www.ijsart.com



