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Ahearty welcome to our readers! We expect that
during this peak business time you will not have
time for Eco-Cool, but do not miss the
information contained in this special issue on
hydro carbons, and particularly use of the
blends now available in the Indian market from
Hindustan Industrial Gases & Chemicals, New
Delhi.
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CFCS WILL NOT BE AVAILABLE IN INDIA FROM JANUARY 2010.

We are delighted to announce that all
e, NCCoPP-trained technicians (2004-
2005) will shortly be receiving 50
stickers. Please use these stickers to
promote your business, to advise
your clients about protection of the
ozone layer and publicize your skills
as being trained to handle, service
and retrofit appliances using
alternative refrigerants.

NCCoPP training programmes will be starting
again in the month of August. Check the NCCoPP
website or call the Regional Management
Organisations for up-to-date information. Eco-
Cool gives an update on the Equipment Support
Scheme, the dates for the workshops in cities
where the scheme is being promoted this year,
and the dates scheduled for meeting our

NCCoPP

NCCoPP Contributes to the Phase-out of CFC in the RAC servicing sector by

2010through:

o Targeting CFC-Consuming RAC servicing sector firms

o Encouraging good servicing practices for CFC-based appliances

o Training the servicing sector in handling new non-CFC technologies.

NCCoPP 2-day practical training programmes are scheduled from 2005-

2009 and propose to cover:

o The CFCand ODS phase-out process

e Servicing new HFC-134a and HC-based refrigerators and other
commercial appliance, including retrofitting.

o “Recovery &Recycling” (R&R) of CFCrefrigerants

e Updates on technology and market changes, appropriate
tools/equipment

o Bestpractices in servicing of Mobile Air-Conditioning (MAC)

o Retrofitting for large commercial appliances using open-type
compressors, including retrofitting

e Good Servicing Practices and review of retrofit options for larger
commercial applications that use Open Type Compressors;

Al MSE domestic and commercial refrigeration service-sector technicians

can apply for training. Specialised 1 day trainings will be held for MAC service

Enterprises.

NCCoPP is also proud to present the
video "The World in Our Hands" in
English and which has now been
dubbed in 4 regional laguages
(Bengali, Hindi, Malayalam and
Oriya). This film will also be shortly
circulated and will serve as a
recruitment tool for technicians to
sign up for the training as well as
create awareness about the project.

CFCS WILL NOT BE AVAILABLE

EDITORIAL

partners, the dealers of spares and refrigerants,
who help us in promoting NCCoPP's objectives.

Please keep checking the NCCoPP website at
www.nccopp.info for all new information or write
to us at nccopp@itpi.co.in or tpm@itpi.co.in. We
value your queries and feedback in every way.

TECHNICIANS TRAINED UNDER NCCOPP (2Q004-05)
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WHAT YOU SAY To Us

Dear Sir,

We use a two-stage rotary vacuum pump for evacuation in our workshop.
But some technicians are seen using self-vacuuming in sealed unit
systems. | think it is wrong to use self-vacuuming, because a capillary tube
is drawn out through the condenser coil dryer outlet and this capillary tube
is then left open in the atmosphere. When the system is started, high-
pressure air is released from this tube which is sunk in a glass containing
refrigeration oil by the technicians. If there are no bubbles, they are
assured that the system has been vacuumed properly. After this, they pinch
the capillary tube before stopping the system.

According to me, in  this type of vacuuming, air remains in the condenser
coil. This is the reason why problems like system choke-up occur in the

future.

The craftsman trainees in our workshop do not want to take the vacuum
pump with them when they go on
fieldwork. They request us to allow
them to do self vacuuming as other
technicians do. But we compel them
to use vacuum pumps. Please quide
us on the reliability of self-

UPDATE ON EQUIPMENT SUPPORT SCHEME

vacuuming.

Yours sincerely

N.B. Raut, Sai Air conditioning,
Tulja Bhawani complex,

Osmanabad,

Maharashtra 413501

Self-Vacuuming should never be done, as apart from not removing air
entirely, it also does not remove moisture, which remains as free water in the
system, though invisible to us. Further, self- vacuuming is also the surest way
to destroy the compressor of the system as it causes lubricating oil to be
pumped out, leading to reduction in oil and subsequent failure of the
compressor. The process increases chances of condensation of moisture on
the valve plates of the compressor and also possibly, burnout the hermetic
motor due to inadequate motor cooling. The important of objectives of
evacuation are to remove all non-condensible gases like nitrogen, oxygen,
etc., as well as to remove moisture present as free water, which can be
removed only when this water is boiled off by reducing the pressure through
evacuation. Water boils at atmospheric pressure (14.7psia or 760mm or
760,000 microns of Hg) at 100°Cand if it has to be boiled off and evacuated
at 25°C, the pressure(or vacuum) has to drop to about 23,000 microns. For
complete removal of moisture, the pressure has to drop to about 500
microns of Hg. For this a good two-stage oil sealed rotary vacuum pump is
needed as also a vaccum gauge that can read in microns. Technicians just
cannot escape from this process and resort to dubious techniques like self-
vacuuming. Please guide your technicians accordingly.
Contact: R.S. lyer,
Email: iyerus@vsnl.com

DEALERS MEETS

Five Dealers' Meets are City: State Date

scheduled for this year and will  [pgphi 11 Aug. 05

commence in August 2005. | Kolkata: West Bengal 13 Aug. 05
These are as follows: Bhopal: Madhya Pradesh | 17 Sep. 05
Kanpur: Uttar Pradesh | 23 Sep. 05
Udaipur: Rajasthan 15 Oct. 05

i

Under the equipment support component, NCCoPP seeks
to facilitate access to service equipment for selected
Refrigeration Service Enterprises. ESS is offered to
eligible refrigeration servicing firms and interested RSEs
have to submit Expression of Interest (EOI) with the
necessary documents. The EOls are further verified to
confirm that the RSEs fulfil the criteria and based on this a
consolidated listis prepared.

During the first phase of 2004-05, the Equipment
Support Scheme was launched in the states of Andhra
Pradesh, Karnataka, Tamil Nadu and Pondicherry. In all
the three states the scheme was well-publicised through
ESS workshops and through the print media. The
response was overwhelming from all the three states. The
total EOls received were 468 of which 349 were complete
and complying to the selection criteria. Equipment was
offered to 136 RSEs and of the three packages available  qc.
(A, B & (), Package A was the most sought after. ESS

package details and prices are available on_.--i"
www.nccopp.info website.

[TPI as Principal Distributor will manage and assist UNDP
in the distribution of service equipment to the RSEs. The
responsibilities of the principal distributor would be to
inform RSEs and collect the payment drafts of behalf of
GTZ. The RSEs would receive the equipment as per the
delivery schedule. Demonstration of the equipment would
be given at the time of delivery and the equipment would
have a guarantee of one year. RSEs from the states
covered in the first phase have started depositing the
drafts with the local distributor.

The second phase of ESS has begun in the states of
Kerala, Maharashtra and Gujarat with ESS workshops. Six
ESS workshops are underway in the second phase as per
the table below and RSEs have started sending in their

ESS Workshop Schedule
Location: Cochin: Mumbai: Ahmedabad: Kolhapur: Aurangabad: Rajkot:
State Kerala Maharashtra Gujarat Maharashtra Maharashtra Gujarat
1 Date 21-May-05 30-May-05 01-Jun-05 19-Jun-05 17-lul-05 23-Jul-05
2 No. of RSEs participants 81 50 100 177
3 State Facilitator V. Vijayakumar | Abraham Mathew | Naranbhai Patel | Abraham Mathew |Abraham Mathew | Naranbhai Patel
L,
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For decades Hydrocarbons (HC) have been used
as refrigerants. Currently, these environmentally-
friendly refrigerants are being re-introduced in
certain applications due to their zero Ozone
Depletion Potential (ODP) and negligible Global
Warming Potential (GWP). Their efficiency is also
slightly better, especially in the case of R-600a,
than other leading alternative refrigerants. They
are fully compatible with the lubricating oils
conventionally used with CFC-12. Recent trends
show that use of HC refrigerants is increasing
globally, especially, in domestic refrigeration, small
capacity commercial refrigeration appliances, and
retrofitting of mobile air conditioning (MAC)
inspite of their flammable characteristics.

Applications and Choice of Refrigerant

Although there are a large number of HC
refrigerants which can be used for different
applications the present article focuses on two
commonly used refrigerants R600a(Isobutane)
and a blend of R290 & R600a which are used in
domestic refrigeration.

Isobutane (R-600a): Its volumetric refrigerating
capacity is about 60% of that of CFC-12. The
compressor used with R-600a is a new model with
a higher displacement / motor combination. R-
600a is generally used for domestic appliances,
but sometimes also for very small commercial
refrigeration appliances. It is never used for
conversion/ retrofitting of existing CFC-12 or HFC-
134asystems.

HC Blend (R290 & R600a): HC Blend (approx
50/50 by weight of Propane & Isobutane) has
properties close to CFC-12; it gives the same
capacity and operates at similar pressures. HC
blend is being used by Godrej in its manufacture of
domestic refrigerators, as well as in
manufacturing of some commercial refrigeration
appliances (e.g. ice cream freezers and water
coolers). It is the refrigerant to use when
converting (Retrofitting) existing CFC-12 based
appliances and MAC.

Refrigerant Properties

The vapour pressure of Isobutane is much lower
than that of CFC-12. However, the HC blend (R-
600a/R-290) is mixed in such a proportion that it
exhibits similar vapour pressures as that of CFC-
12. Figures 1 and 2 show the vapour pressures of
R-600a and HC blend alongwith CFC-12 and HFC-
134a respectively, indicating that R-600a vapour
pressures are much lower than CFC-12 and HFC-
134a. The suction pressure in case of domestic
refrigerators is lower than the atmospheric
pressure and head pressures are also much lower
than CFC-12 as well as HFC-134a. Isobutane

HYDROCARBON REFRIGERANTS

slightly lower than CFC-12 as well as HFC-134a,
which is responsible for lower pressures ratio for a
given application. The HCblends are well-suited as
retrofit refrigerant to replace CFC-12 in existing
appliances and MAC.

Blend Issues

The HC blend (R-600a/R-290) is a zeotropic
mixture of two or more components, which
evaporate (and condense) through a range of
temperatures at a given pressure. The refrigerant
is at the bubble temperature when it just starts to
evaporate and is at the dew temperature when it

HFC.
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systems are reported to have lower noise levels by
few dBs - a positive property when adopting R-
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Fig. 2. Vapour pressures of HC blend (R-600a/R-290)
CFC-12 and HFC-134a

600a as refrigerant for domestic refrigeration
applications.

The HC blend vapour pressure is slightly higher at
low temperatures than CFC-12 and HFC-134a,
providing marginally higher capacity than CFC-12.
Figure 2 shows that the condensing pressure is

begins to condense. The range of temperature
between the dew point and the bubble point is
called the temperature glide as shown in Fig. 3 for
aparticular blend composition.

The hydrocarbon blend has a temperature glide of
approximately 8°C. As a result, uneven ice build-up
may occur on the evaporator. This is not usually a
problem. It is imperative that all zeotropic blends
including HC blends be taken out from a cylinder
as a liquid. This applies to both factory charging
and servicing. If the refrigerant is taken from the
cylinder in vapour (gaseous) form, the blend
composition will not be accurate, as the vapour is
richer in the high-pressure component of the
blend. Further details can be found in the article
“Refrigerant Blends” at www.HIDECOR.com.

Purity of HCRefrigerants

Refrigerants must be very pure -- they must have
extremely low levels of moisture and other

The thermo-physical properties are

contaminants. The use of impure HCs will

provided in Table 1 below. More Table 1. Thermo-Physical Properties of HC Refrigerants cause the following problems:
comprehensive data can be found in < .| 1.Ahighlevel of moisture will saturate the
ASHRAE Handbook Fundamentals and at *g = o 9 « — | receiver dryer.
www.HI[?ECOR.com ' _ £ g % I g “gg 2. It may destroy the compressor.
HC re{fr]gerants are simple compounds § 2 E .{_-2 €2 E—E S |2 S & | Inaddition, the type of HCis important. HC
containing carbon and hydrogen and do & =E| EX | g ; sg |58 € o | used as a fuel, for example, is not the right
HOt Fontaltr1 anTyh halofggns hkte chlorine,| 22| 2% |5 S<L |28 |82| B |compositionforarefrigerant. It will not give
uorine, etc. The refrigerants are non- e - i
toxic but highly ﬂammab?e and completely R-600a | 58.1 117 1350 | 3645 O 332) 35 Ehsz ?;ﬁil:ﬁfirrl]g&:‘;?leornruc:r?i?];lté:tgda:j
miscible with commonly used mineral oils | HCblend | 51.0 | -31.7| 105.5| 3401 78| 353| 52 poor reliability.
as well as PAG and POE. They have | (R-600a/ HC Refrigerant Charge
relatively high latent heat of |R-290) ' -
ity Yn gnd o ) ety | R Due to the lower density of HC refrigerants,
\(/an ItZ?/Ig Sf CaFC 120)"" 'q(Lj“ . ethSI y (Pro 441 | 421 97| 4248 0| 342 96 |the equivalent HC charge will be
abou of CFC-12), rendering them - ; o—
atracive n someappliations, g pane) | approximately 40% of the CFC-12 charge s
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weight. It must be remembered that, if specified
by weight, the charge amount should be 40% of
the CFC-12 weight. When the charge amount is
specified in volume it should be the same as for
CFC-12.

Lubricant Compatibility

HC refrigerants are fully chemically compatible
with nearly all lubricating oils used in refrigeration
systems. Good miscibility is maintained with most
lubricants under all operating conditions. Due to
the high solubility of mineral oils, in the
manufacturing of new equipments with HC
refrigerants a lubricant with lower solubility or
increased viscosity may be needed to
compensate for possible thinning of lubricant. In
retrofitting a CFC-12 based appliance or MAC with
HC blend, use of the same lubricant is
recommended as in the original CFC-12 unit.
Lubricants containing silicon or silicate (often
used as anti-foaming additives) are not

refrigerants. Acceptable types are XH-5, XH-6 or
their equivalents.

Safety Issues with HC Refrigerants

Hydrocarbons are flammable when mixed with air
and ignited. For the vapour mixture to be
flammable, the concentration of the HC vapour in
air must be between the lower and upper
flammable levels. If the concentration is below the
lower flammability level (LFL) of approximately
2%, there is not enough HC for combustion. If the
concentration is above the upper flammability
level (UFL) of approximately 10% there is
insufficient oxygen for combustion.

The LFL is approximately equal to 35 g/m3 of HC
refrigerant in air. For safety reasons a practical
limit of 8 g/m3 of HCin air should not be exceeded
in a closed space. For example, in a space 3m by
3m by 2.5m high the practical limit for an HC
charge is 180g. If the total charge of 180g is
released into the space, it will not be enough to
produce a flammable

TABLE 2

mixture. The resulting

Lubricant Type Compatibility

concentration will be

Mineral (M)

Polyolester (POE)

Polyalkylene Glycol (PAG)

applications

Fully soluble with hydrocarbons, Excessive
solubility at high temperature conditions.
Compensate by selection of high viscosity
grade oil in case of new manufacturing.
Generally exhibit excessive solubility with
hydrocarbons. May necessitate higher
viscosity grade in case of new manufacturing.
Soluble and partially soluble with
hydrocarbons depending upon the
conditions. Normal grades are generally
satisfactory. To be used only in Mobile AC

about 20% of the lower
flammability level if the
refrigerant was evenly
dispersed in the entire
room. But this may not
be the case, and
therefore the practical
limit should never be
exceeded. Also refer to
safe handling of
refrigerants at
www.HIDECOR.com.

compatible with HC refrigerants and should not be
used. Table 2 details the various lubricants and
their compatibility characteristics:

Material Compatibility

Virtually all common

HCCharge Limits

Due to safety considerations as outlined above,
there are limits on charge quantity depending on
type of appliance/ equipment. In case of domestic
refrigerators, which are mostly installed in a
relatively confined space, the refrigerant charged

limit is kept as
150g which is
equivalent to
3759 of CFC-12
charge. In case of
commercial
refrigeration
appliances,
however, the limit
of HC refrigerant
charge specified is 250g, which is equivalent to
625g of CFC-12.

Retrofitting of Domestic and Commercial
Appliances

The HCblend of R-600a/ R-290 is gaining a wide
appreciation as retrofit refrigerant for domestic &
commercial refrigeration appliances and MAC. Itis
mainly because the vapour pressures of HC blend
are more or less similar to CFC-12, and the system
refrigeration capacity too is the same as that of
CFC-12. No changes are required in the
refrigeration system components, which simplifies
the conversion process. The only changes
required are the replacement of electrical devices
like OLP, relay, thermostat, and door switch and
bulb holder by non-sparking sealed components
to make the appliance safe.

Performance of HC based Appliances

HC refrigerants have proven to be
environmentally-friendly because of zero ODP,
negligible GWP, and energy efficiency. Test results
indicate that even retrofitted appliances consume
more or less the same energy as the original
CFC-12 units. The current trend shows that
manufacturers of domestic refrigerators are
converting more and more to R-600a. Table 3
gives the typical operating conditions for some
applications alongwith HFC-134a.

Contact: Prof R.S. Agarwal,
Email: rsarwal@mech.iitd.ernet.in

elastomer and plastic Table 3: Typical operating conditions for some common applications with HFC-134a
refrigeration materials P
used as 'O' rings, valve ) . ressure
seats, seals and gaskets Appliance Temperature ¢

! . Y (Cabinet CFC-12 HFC-134a HC Blend
are compatible with HC | Temperature)
refrigerants. These include Evap | Cond. Evap. Cond. Evap. Cond. Evap. Cond.
Neoprenes, Vitons, Nitrile
rubbers, HNBR, PTFE and Bottle Cooler | -10 55 2.2 bar(abs) | 13.6 bar (abs) | 2 bar (abs) | 15barabs. | 2.3 bar (abs) | 12.1 bar (abs)
Nylon. Materials that are (210 4°C) (17 psig) (183 psig) (14 psig) (200 psig) (19 psig) 161 psig)
not compatible with and lcecream | 35 |55 1bar (abs) | 13.6 bar (abs) | 0.84 bar abs | 15 barabs. | 1.1 bar abs 12.1 bar (abs)
that should not be used in | Freezer (-20°C) (-0.1psig) | (183psig) | (-2psig) | (200 psig) | (1.3 psig) 161 psig)
HC refrigeration systems
are EPDM, natural rubbers | Visi-cooler 10 |55 2.2 bar(abs) | 13.6 bar (abs) | 2 bar (abs) | 15barabs. | 2.3 bar (abs) | 12.1 bar (abs)
and silicon rubbers. (210 4°C) (17 psig) (183 psig) (14 psig) (200 psig) (19 psig) (161 psig)
Desiccants Display cabinets | -10 55 2.2 bar(abs) | 13.6 bar (abs) | 3 bar (abs) | 15barabs. | 2.3 bar (abs) | 12.1 bar (abs)
Desiccants are used within | (2 to 4°C) (17 psig) (183 psig) (14 psig) (200 psig) (19 psig) (161 psig)
filter dryers. Most Refrigerat 233 |55 | 1.35bar(abs) | 13.6 bar (abs) | 1.15b 15 barabs. | 1.45 bar (abs) | 12.1 bar (abs)
commonly used desiccants | Refrigerators . :35bar(abs 6 bar (abs) | 1.15 bar ar abs. 45 bar (abs 1 bar (abs
— comypatible with HC (-7 to +5°C) (4.5 psig) (183 psig) (2 psig) (200 psig) (6 psig) (161 psig)
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RETROFITTING CFC APPLIANCES WITH HYDROCARBONS

As per the Montreal Protocol, it is imperative to
phase out CFCs by 2010. Retrofitting small CFC
appliances like Direct Cooled Domestic
Refrigerators and other commercial appliances
like Freezers etc. with Hydrocarbon (HC) blend
refrigerants is a worthwhile alternative. It is hoped
that the following Q&A presentation, will present
HC Blend refrigerants as a good option to extend
the life of the appliance in a scenario where CFCs
are either not available or are too expensive.

What does “Retrofitting” mean?

Retrofitting means adapting the Refrigeration
system of an existing CFC Appliance to
accommodate substitute refrigerants. like
HFC134a or HC Blends. This could involve changes
in certain components like filter dryers,
compressor lubricant, capillary, etc., as well as
elaborate preparatory procedures like flushing
out of the old CFC compatible lubricant to ensure
reliable working. In case the substitute refrigerant
can be used without any change to the
refrigeration system, by merely substituting the
refrigerant alone, then such a substitute
refrigerant s calleda “Drop In”.

IsHCBlend a “Drop In” refrigerant?

Yes, the HC blend (approx 50% Propane and
Isobutane) is a Drop In refrigerant as no
component of the existing CFC system including
compressor |ubricant needs to be changed. Of
course, it is always a good practice to replace the
filter dryer with a new one whenever a sealed
refrigeration system is opened and this may be the
only change required.

If HC blend is a “Drop In” why is the word
“Retrofitting” used when HC blends are
substituted?

Although the Refrigeration system
does not need any retrofitting, the

% £ ... electrical sparking components in

i Py . ' .

. M v the Appliance's cabinet /door and
ARk compressor like thermostats, door

switches, compressor relay and
overload relay need to be
replaced by non sparking or
sealed components to prevent the occurrence of
fire if the refrigerant were to leak into the closed
cabinet or collect near the compressor. Here it is
necessary to retrofit certain components outside
the refrigeration system whilst the refrigerant
continues to be a Drop In. The word “Retrofitting”
is therefore used for HC Blends in this context and
not for extensive retrofitting of the entire
refrigeration system, as in the case of HFC134a
refrigerant.

How does the Appliance perform when the CFC 12
refrigerant is substituted by the HC Blend of

Propane (R290) & Isobutane (R600a) of about
50% by weight ?

Trials conducted in laboratories as well as in the
field confirm that the performance in terms of
cooling and reliability is almost as good as with
R12. In fact there are less chances of a
Refrigeration system breaking down due to
capillary clogging and acid formation with HC
refrigerants than with the CFCs and HFCs.

When should one think of retrofitting with HC
Blends?

Itis not necessar y to retrofit a CFC appliance if it is
working properly. Retrofitting should be
considered only when the refrigeration system of
the CFC appliance breaks down due to leaks or any
other reasons leading to the opening up of the
sealed - Refrigeration system. In such cases,
considering the imminent phase-out of CFCs, it is
wor thwhile retrofitting the system with HC Blend as
a “Drop In" refrigerant and replacing the sparking
electrical components with sealed/non-sparking
components.

What is the position regarding the availability of HC
Blend refrigerants?

Currently, HC Blend refrigerants are used by
Godrej in all their Refrigeration appliances and are
available in the general market through outlets of
Messrs Hindustan Refrigeration Brands
recommended are Care 30 & HyChill HR12.

What about the availability of replacements for
Sparking Components listed earlier?

We shall consider this in two parts, one for the
Compressor and the other for the Refrigerator/
Appliance.

Compressors: The current relay for compressors
can be replaced by PTCs (Positive Temperature
Coefficient) which are electronic and do not spark.
The Overload Protector (OLP) can be replaced
with sealed OLPs. Both these components can be
procured from the compressor manufacturers or
their dealers by quoting the make and model
number of the compressor and serial number also
if needed.

Components in the Appliance: Sparking
components like thermostats, door switches and
door lights have to be replaced with sealed or
encapsulated components or by enclosing the
components in a sealed box conforming to IP54
which will ensure that the leaked gas will not
ingress into the sealed box. It is advisable to get
these components from the appliance
manufacturers or their dealers quoting the model
and serial number of the appliance. Joints of
electrical wiring should be of the Spade and Socket
type or Bullet and Socket type to prevent any
sparking.

PAGE 5

In what way is the handling of HC Blends differentt
from that of CFC-127
HC Blend is a blend of two gases which forms a
Zeotropic mixture. There will be a temperature
glide of about 8°C across the Evaporator and
Condenser which results in the initial part of the
Evaporator being about 8°C colder than the last
section of the Evaporator. This is because the two
component gases.evaporate/condense at their
respective saturation temperatures at the same
pressure. Due to this, HC Blends have to be
charged as a liquid into the system, as otherwise
there are chances of the lower boiling point
component entering the system in a larger
proportion, resulting in improper performance.
Further the density of the HC blend is much lower
than CFC12 and therefore for the same volume of a
refrigeration system, a charge of approximately
40% of the weight of the CFC-12 charge is
adequate. Therefore charging must be done
accurately by weight.
Is there any restriction in the size/capacity of the
Appliances that can be retrofitted with HCblends?
Yes.
(@) It is not advisable to retrofit Frost-free
Refrigerators with HC Blends.
(b) Limit retrofitting to CFC refrigerators with a
charge of 375g or lower.
In the case of Commercial Appliances like
Freezers, Bottle Coolers, etc., retrofitting
should be attempted only on those
Appliances which have a charge of 625
grams of CFC-12 or lower.
Are there any other differences in the procedure
for repair/servicing when using HCs?
Procedures like Leak testing with Nitrogen,
Evacuation with two-stage Rotary Vacuum Pumps
remain the same. Care, however, has to be taken to
ensure that service/repair work is carried out at
least 2m away from any ignition source, that the
working area is well-ventilated to prevent any
accumulation of HCs, and to always keep dry
powder fire extinguishers as a precautionary
measure.
Apart from Appliances, has retrofitting with HCs
been done for any other refrigeration systems?
Yes, Retrofitting HC Blends on Car Air Conditioning
systems has been widely done in the USA and
Australia. In India, trials have been done on Car AC
systems with HC Blend as Drop In and found to be
satisfactory.
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Contact: R.S. lyer
Email: iyerus@vsnl.com
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MANUFACTURING OF HYDROCARBON BASED APPLIANCES

- GODREJ EXPERIENCE

"Why use unnatural synthetic chemicals, with
unknown long-term effects for \mankind, when
nature has provided us with a range of fluids which,
provided they are used in a sensible way, can satisfy
all our requirements?" the late Professor Lorentzen,
cited in Greenhouse Issues. No. 28 January 1997
and www.care-refrigerants.co.uk/

Refrigerators (domestic and commercial) have
two critical parts: a chemical fluid/refrigerant to
maintain foodstuff & perishables cold for longer
duration and an insulation foam to maintain/keep
things cold inside a closed container. In both of
them Chlorofluorocarbons (CFC), harmful to the
environment, were generously used to perform
said functions.

We, at Appliance Division of Godrej & Boyce
Manufacturing Co. Ltd. studied. various
alternatives to  CFCs and believed  that
environmentally friendly Hydrocarbons (HC)
would be the appropriate  alternatives for CFCs
compared to Hydrofluorocarbon (HFC), the other
alternative. :

HC refrigerants have the advantage of being
naturally created, fluids/substances as against
many other alternative refrigerants including
HFCs that are man-made. HCs are very efficient in
reducing the power consumption of refrigeration
systems. However, use of HC refrigerants calls for
strict adherence to adequate safety procedures.
The Greenfreeze project launched with the
support of Greenpeace International is an
example of the success achieved where major
European refrigerator manufacturers collectively
chose energy efficient HC refrigerants as the
alternatives to CFCs. For us, in India, it would have
been difficult to afford a two or multi-step
approach in the CFC-phase out. Therefore, we
have decided to implement the use of HCs in one
shot as the alternative to CFCs.

We ultimately decided to use HCblend (Isobutane-
Propane) from the HC group that can also be used
as drop-in refrigerant for CFC-12 and HFC-134a
without changing any parts or lubricant of
refrigeration system during servicing. Further, the
HC blend is less expensive and its running costs
are minimal. Apart from some changes in the
manufacturing process, ease in appliance
servicing was one of the important elements in
favour of using HC refrigerant. We established
that a trained and/or well-experienced technician
with anaverage level of common sense, care, and
safety could work comfortably without any
problem.

¥ From the beginning, our organization has been
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associated with environment protection activities
in India. With this ethic in mind, we adopted HC
refrigerants as an alternative to CFCs. In addition,
the trials and tests that we carried.out showed
better coefficient of performance (COP) in case of
HCs. Though, currently we are using HC blend as
an alternative refrigerant in our appliances,
eventually we may begin using Isobutene as a
refrigerant, reducing compressor noise and
deriving other benefits.

Prior to working on alternative refrigerants, we
examined the options to replace CFC-11 used as
the blowing agent for PU foam insulation for
refrigerator cabinets and doors. Based on our
trials and on advice from international agencies
and factories abroad, we chose Cyclopentane and
suitably altered our manufacturing process.

In searching a replacement for CFCs, we took
into account the Total Equivalent Warming Impact
(TEWI), an important indicator to measure the
environmental friendliness of a  refrigeration
system. TEWIis the sum total of emissions linked
with the refrigerant/fluid and the energy required
to run the refrigerator. For HC appliances, the
TEWI value is lower and therefore an added
advantage in our decision to use HCs as
alternative refrigerants.

As can be expected in any new project, we have
had many good and memorable experiences
along with a few lessons during the
implementation of the changeover programme in
manufacturing. Our first CFC free refrigerator was
launched in 1996 and our CFC, HFC, HCFC free
refrigerator (with HCblend), namely 'Pentacool' in
frost-free refrigerator category manufactured at
our Mumbai factory was Iaunched in January
2001.

In the first year, using Cyclopentane as a blowing
agent for PUF, about 60,000 refrigerators were
manufactured. In 2001, about 100,000
refrigerators were produced alongwith HC blend
as refrigerant. Then the production of completely
HC based appliances went up to 4.5Lin 2002 and
thereafter all 7.5L refrigerators produced per
year became completely HC based.

Around the same time, in order to be ready to
provide timely service to customers, we started
imparting training on handling and servicing of
HC based refrigerators to the field technicians
spread across the country. In fact we have
experience doing this since the early days of
HIDECOR, when as members of the ECOFRIG
project, we organized pilot training programmes
in selected cities to share best practices with the
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freelancers and the RAC service technicians. Even
now we have collaborated with NCCoPP for similar
activities.

Though HCs are flammable by nature there were
no accidents/fires in either of the factories where
there was a regular consumption of HC fluids in
large quantities. Similarly, since the launch of HC
based refrigerators, the technicians of
authorized service providers (ASP), dealers and
ourown service centers have managed HC blend
very well without any accident. This is one of the
positive effects of our service training
programme where the emphasis is on good
servicing practices including safety. The service
complaints or problems with refrigeration system
due to the change in refrigerant from CFCs to HCs
have more or less remained unaffected.

With a dedicated team of managers, engineers
and workmen, we at Godrej, have successfully
implemented all activities as per plan. The task of
CFC phase-out from our manufacturing set-up
was completed at both the factories (Mumbai &
Mohali in Punjab), 4 months before the target
date of 1% Jan 2003. Based on our above
outlined success, we have recently set up a
factory at Shirwal in Maharashtra, where HC
based refrigeratorsare being produced.

Q)O
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Contact:

S.A. Juvekar

Dy. General Manager, (Service'& Training)
Godrej & Boyce Mfg. Co. Ltd.,

HO Service, Plant 11, Pirojsha Nagar,
Vikhroli, Mumbai 400079, INDIA

Phone: +91-22-55966603

Fax: +91-22-55966066

e-mail: saj@godrej.com
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TRAINING PARTNERS

The following organisations manage all training in India through the appointed training cells.

Southern and Western Regional Management
Organization: [T Power India Pvt. Ltd.,

Smita Vichare, No. 6 & 8, Romain Rolland St.,
Pondicherry - 605 001

Phone: + 91- 413 - 2227811, 2342488,
Fax: 2340723.

Email: nccopp@itpi.co.in www.nccopp.info

Northern and Eastern Regional Management
Organization: Quest Consulting and Training,
V. Subramaniam, E9, Vasanth Apartments,
100 ft Velachery Bypass Road,

Velachery, Chennai - 600 042

Ph: +91-44 - 55469764, 22591942

Fax: 22591764, Email: questvs@vsnl.net

Godrej & Boyce Mfg Co. Ltd.
(Appliance Division) S A Juvekar,
L.B.S. Marg, HO Service, Plant 11,
Pirojsha Nagar, Mumbai - 400 079
Ph: 022-55966603/23

Email: saj@godrej.com

ESS Facilitation, Principal Distributor and National Partner for Awareness Raising:
[T Power India, No. 6 & 8, Romain Rolland Street, Pondicherry - 605 001 Tel:: + 91-413-2227811, 2342488

Training Partners :

Andhra Pradesh: T. Veerender Nath, Maega
Services, 3-3-780/B, Kuthbiguda, Esamia Bazaar,
Hyderabad - 500 027. Tel: 040 - 24653602
Mobile: 98492 03750

E-mail: tvnath@rediffmail.com

Assam: D.Talukdar, Kuwality Coolers,

Das Complex, R.G.Barua Road,

Guwahati - 781 024 Tel: 0361-2202229
Mobile: 98640 17889

E-mail: kuwalitycoolers@rediffmail.com

Bihar: S.G Sebastian Joseph, Principal - Loyola
Industrial School, Kurji, Patna - 800 010.

Tel: 0612 - 2262746 Mobile: 94310 21743
E-mail: loyaliti@sancharnet.in

Chandigarh: A Kumar, Anant Enterprises,
5397/1, Modern Residential Complex,
Manimajra, Chandigarh -160 101.

Tel: 0172 2735163Mobile: 94173 33569,

E mail: chandigarhozone@yahoo.co.in
Gujarat: Naranbhai M. Patel, Kirti Freeze,

Kirti House, Ashirwad Complex (Opp. Bata
Showroom), Ashram Road, Ahmedabad- 380009.
Tel: 079-2658 -0466 Mobile: 94263-01242
Email: zeelpower@satyam.net.in

Karnataka: C. J. Mathew, Dewpoint Services,
808 10th A main, 1st stage, Indira Nagar,

Fax: 2340723. Email: nccopp@itpi.co.in

Bangalore - 560 038. Tel: 080-25299325,
Mobile: 98450 70594 Email: cjmathew@vsnl.com
Kerala: V.Vijayakumar, Prop, VR. Enterprises,
Building No. 39/3463, (East Part),
Thekkumcheril Building, Ravipuram Road,
Kochi - 682 016. Tel: (0484) 2356093
Mobile : 9447464821
Email: vijayakumar@kircop.com
Madhya Pradesh: Arun Mishra, Divyansh
Services, LG 6, Mourya Centre, 16 Race Course
Road, Indore - 452008. Tel: 0731- 5069881/882
Mobile: 98931 21261
E-mail: arunmishra7 1@hotmail.com
Maharashtra: Abraham Mathew, Max Cooling

' Systems[M1], 2, Butte Patil Residency, 363/5,
Shivaji Nagar, Pune — 411 005.
Tel: 020 - 2553-4737 Mobile: 94220-11095
Email: maxcoolengg@yahoo.com
New Delhi: Jaspal Singh, Hindustan Refrigeration
Stores, 2,4 & 5 Nethaji Subhash Marg,
Darya Ganj, New Delhi -110 002.
Tel: 011- 23271898/ 59650 Mob: 98100 19794
E-mail: higrop@ndb.vsnl.net.in
Orissa: L. N. Dash, B-12,BIB Nagar,
Bhubaneswar-751 014.
Tel: 0674 - 2435280, Mobile: 94370 82401
E-mail: Indash@rediffmail.com

Rajasthan: Surendra Bohra, Bohra Services,

60 Gem Enclave, Pradhan Marg, Malviya Nagar,
Jaipur-302 017. Tel: 0141-2522400

Mobile: 94140 66848

E-mail: bohra@bohraappliances.co

Tamil Nadu: Sabapathi Kanaga, Siva Refrigeration,
94M/11- C.M.-D.A. Manali New Town,

Chennai 600103. Tel: 044-25930842

E-mail : skssaba@yahoo.co.in

Uttar Pradesh: Rajesh M. Misra, Isha Enterprises,
B-1/56, Sector - B, Aliganj, Lucknow - 226 024.
Tel : 0522 - 2330578 Mobile: 94150 24423,
E-mail : rajeshm@kircop.com

West Bengal: Navin Lamba, Crystal Refrigeration
Company 7, AJ.C Bose Road, Kolkata - 700 017.
Tel: 033 - 22476488, Mobile: 98308 20848,
E-mail: nl@vsnl.net

Industry Training Partners:

Kirloskar Copeland Ltd., V. G.Sardesai,
1202/1, Ghole Road, Pune - 411 005.
Tel: 020 - 25520802 / 25521860
E-mail: sardesai@kircop.com

Whirlpool of India Limited A. Natarajan,
28, N.L.T,, Faridabad - 121 001, Haryana.
Tel: 0129 - 2231781/244133

Mobile: 98100 14504

E-mail: a_natarajan@email.whirlpool.com
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