RECOVERY, RECYCLING AND
RECLAMATION OF REFRIGERANTS



Recover

Recovery is the removal of refrigerant in any condition

from any appliance and storing it in an approved color-
coded container. To facilitate the recovery of

refrigerants, manufacturers must provide service ports
or a stub for attaching a service access valve.



|dentification of AHRI Refrigerant Class

Refrigerants are classified by AHRI primarily for categorizing
reclaiming/recycling equipment, which must be classified for each type of
refrigerant the equipment may remove. Refrigerants are divided into the
four major classifications listed below:

e Class I: Liquid Refrigerants: Normal boiling point greater than 68°F (20°C).
These products are normally packaged in drums.

e Class Il: Low-Pressure Refrigerants: These refrigerants meet the definition
of a compressed gas and have a minimum cylinder service pressure not
exceeding 500 psig (3,447 kPa gage).

 Class lll: High-Pressure Refrigerants: These refrigerants meet the
definition of a compressed gas and have a minimum cylinder service
pressure exceeding 500 psig (3,447 kPa gage).

* Class IV: Flammable Refrigerants.

Note: AHRI refrigerant classes and cylinder colors are specified in a
separate Guidebook



Recycle

Recycling is the reuse of refrigerant without meeting all
of the reclamation requirements. For stationary
equipment, the appliances must have the same owner.
Recycling generally involves the removal of
contaminants by filtration.



Reclaim

Reclamation means that the refrigerant is reprocessed,
all of the contaminants are removed, and the
refrigerant may be distilled or reformulated. Reclaimed
refrigerant must meet ISO 12810 or AHRI 700 or
equivalent specifications for content purity prior to
resale.



AHRI Standard for Reclaimed Refrigerant

n the US, reclaimed refrigerant is defined as refrigerant that has been
reprocessed to at least the purity specified in AHRI Standard 700 and has
oeen verified to purity using the analytical methodology prescribed.
Certified ratings include the following:

e Water (ppm by weight)

* Chloride (pass/fail)

 Acidity (ppm by weight)

* High Boiling Residue (% by volume)

* Particulates/Solids (pass/fail)

* Non-Condensables (% by volume)

* Volatile Impurities, Including Other Refrigerants (% weight)




US EPA Refrigerant Evaluation and Disposal Process

Send refrigerant to
EPA-certified reclaimer

Identify refrigeration/ Recover refrigerant

ey, LR e o
Home/building or equipment

Recycling facility

Send refrigerant to
Permitted Destruction
facility

Safely Store Refrigerant



The Clean Air Act Prohibition on Venting
US EPA Section 608 Regulations

Section 608 of the US EPA prohibits individuals from
intentionally venting ODS refrigerants (including CFCs
and HCFCs) and their substitutes (such as HFCs), while
maintaining, servicing, repairing, or disposing of air
conditioning or refrigeration equipment.



Refrigerant Types

* Environmentally friendly

* Non-toxic

* Non-flammable

* Chemically stable

* Recyclable

* Relative low cost

e Detectable at low concentrations




Ethane and Methane % % %

METHANE ETHANE
CH, CH, CH,

(A) (B)

C = CARBON
H = HYDROGEN

* Most refrigerants in use today originate from one of these
two base molecules.

* Methane and ethane are referred to as pure hydrocarbons.
* Pure hydrocarbons contain only hydrogen and carbon.
e Other hydrocarbons include propane and butane.

10



Ethane and Methane

* (A) Methane molecule  (B) Ethane molecule

METHANE ETHANE
CH, CH, CH,

(A) (B)

C = CARBON

H = HYDROGEN H



Classes of Refrigerants in Use Today

* Hydrocarbons (HC)
* Natural Refrigerants NH3 and CO2
* Hydrofluorocarbons (HFC)

* Hydrochlorofluorocarbons (HCFC)
* Chlorofluorocarbons (CFC)
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ATMOSPHERIC REGIONS

Ozone Depletion

(30-300 MILES)

STRATOSPHERE
(7-30 MILES)

* Atmospheric regions

* Ozone is present in the
Stratosphere

TROPOSPHERE
(GROUND-7 MILES)
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Recovery, Recycling & Reclamation — Why?

HCFCs ]g~ﬁ:
> Destroy the ozone layer EE
> Threaten life on earth Rl
» Cause global warming | !2

CO, Emissions from
Generating Electricity

HFCs

> Cause global warming P g sl +

+ Leaks + Failures + End of Life

1 kg R-22 = 1,820 kg CO,
1 kg R-134a = 1,430 kg CO,
1 kg R-410A = 2,088 kg CO,

1 kg R-404A = 3,922 kg CO, CO, emissions are t.iue to energy
generated to run heating, refrigeration,

and air conditioning equipment




Ozone Depletion causes

* Skin cancer.

* Eye-related issues, including cataracts.
* Decreased plant growth rates.

* Compromised immune systems.
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Global Warming

Definition : The heat absorbed by a Unit weight of a
Refrigerant ( Gas ) released in the atmosphere . compared to
the same weight of CO2 in a given time period. The reference
GWP of CO2 being 1

* Also referred to as the greenhouse effect.

* Earth’s inability to release heat by radiation back to the
atmosphere.
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Ozone Depletion Potential (ODP)

* CFC refrigerants have high ozone depletion potentials.

* HCFC refrigerants have lower ozone depletion
potentials.

* HFC and HC refrigerants have an ozone depletion
potential of zero.
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Global Warming Potential (GWP)

* CFC refrigerants have high global warming potentials.

* HCFC refrigerants have lower global warming
potentials.

* HC refrigerants have low global warming potentials.

* HFC refrigerants have very low global warming
notentials.

* Ammonia and CO2 Refrigerants have zero GWP

18



Recovery, Recycling and Reclamation

» Recover: To remove refrigerant in any condition from a system
and store in an external container

« Passive (No external recovery machine used, to
be used only with single substance / refrigerant)

» Charge migration method

» Use of system compressor

« Active

» With a recovery machine
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Recovery Methods and Machines

* Passive (No external recovery machine

used, to be used only with single substance
substance / refrigerant)

» Charge migration method

> Use of system compressor

 Active

» With a recovery machine

Low presst

re side High pressure side

Refrigeration system
(Disable compressor)

1. Piercing Valve

2. Gauge Manifold
3. Recovery Cylinder
4. Weigh Scale

5. Compressor

6. Evaporator
7. Capillary
8. Filter

9. Condenser
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Refrigerant Handling

* Always be thoroughly familiar with surroundings.

* Wear personal protection equipment (PPE) including
safety glasses, gloves, and protective clothing.

* Recovered refrigerant may be acidic. BE CAREFUL.
* Do not inhale refrigerant vapors.
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Refrigerant Handling

* Store tanks in a cool, dry place.

* Always maintain equipment and tools including
recovery equipment, gauges, hoses, and refrigerant
cylinders.

* Dedicate hoses for use with specific refrigerants to
reduce cross-contamination.

* Change oil and filters regularly on recovery
equipment.
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Refrigerant Qils

* Alkylbenzenes
* Glycols
* Esters
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CFC
REFRIGERANTS

APPROPRIATE LUBRICANT

MINERAL OIL

ALKYLBENZENE

POLYOL ESTER

R-11

R-12

R-13

R-113

R-114

R-115

R-500

R-502

LA RN E NN L

R-503

E O B S B O O

NSNS

HCFC
REFRIGERANTS

APPROPRIATE LUBRICANT

MINERAL OIL

ALKYLBENZENE

POLYOL ESTER

R-22

+

N

R-123

+

R-124

R-401A

R-401B

R-401C

R-402A

R-402B

R-403A

R-403B

R-405A

\ﬂﬂ* "\ﬂ“ + |+ |+

R-406A

R-408A

R-409A

+ |+

NN NSNS

HFC
REFRIGERANTS

APPROPRIATE LUBRICANT

MINERAL OIL

ALKYLBENZENE

POLYOL ESTER

R-23

R-32

R-125

R-134a

R-143a

R-152a

R-404A

R-407A

R-407B

R-407C

R-410A

R-410B

R-507

A A A A A A e s

+ GOOD SUITABILITY

LIMITATIONS

NOTE: ALWAYS CONSULT WITH THE COMPRESSOR

MANUFACTURER FOR THE APPROPRIATE LUBRICANT.

\/ APPLICATIONS WITH

Refrigerant Qils

* A list of refrigerants with
their appropriate oils.




Recycling Method and Machines

INLET [T | OUTLET

- lum’ :

« Removal and absorption of:
 Acid

e Moisture S0 e Fiberglass Pad

e Particulate matter HHE BB

: : 4 P « “t=— Desiccant
 Recycling filter must be adal | LAl
regularly changed according S0 0l 00

to manufacturers'’
recommendation and
refrigerant contamination
state.

B S 100 Mesh Screen

— M Spring



about:blank
about:blank

Reclamation Methods and Machines

Process used refrigerant to new
product specification either by
distillation or electrostatic methods

Chemical analysis of the refrigerant
required to determine that appropriate
product specifications are met |

Some reclamation centers are currently
open in India . More will come up.

Refrigerants R-12, R-134a, R-401B,

R-401A, R-409A, R-22, R-407C, R-
410A, R-410B, R-411A, R-411B, R-
502, R-404A, R-402A, R-402B, R-408A,
R-500, R412A ... and more
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Reclamation Centers in India

CONTACT LS

Mr. T. Veerendar Nath
Maega Services

3-3-TBO/E, Kuthbiguda, Esamia Bazaar
Hyderabad -500 027d

CHANDIGARH

Mr.Anant Wadhwa
Anant Enterprises

33871, Modern Residential Complex
Manimajra, Chandigarh-160101

GUJARAT

Mr. Naranbhai M Patel

irti Tel: §75-2625 0448
s e Mlobile: 8416301242
Kirti House, Ashirwad Complex E-Mail: zeelpowen

Ashram Road Ahmedabad -330009

KARNATAKA

Mr. C. 1. Mathew,

Dewpoint Appliances (P) Ltd :}‘;ﬁ-ﬁ;‘iﬁ-ﬂ:‘
508,10th A main, 1st Stage E-pail: g i

Indiranzgar. Bangalore — S60038

RAJASHTHAN

Mr. Surendra Bohra Tk SLaEI4
Bohra Services St

&0 Gem Enclave, Pradhan Marg E-mail ndragil laecimarkin.in
Malzviya Nagar Jaipur- 3027

UTTAR PRADESH

Mr.Rajesh Misra
Isha Enterprises
A-A13, Sector-B, Aliganj Opp. Aliganj Post Office
LUCKMOW - 226 024

iredi ffmail com

'WEST BENGAL

Mr. Navin Lamba Tel: (133) 21834474, 10576455
Crystal Refrigeration Company Mabile: 53307-62607, 98308-10543

7.A.).C. Bose Road Kolkata T00017 b
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Reclamation of Recovered Refrigeran|

Are you recovering HCFCs & HFCs?
Do not know what to do with them?
You can avail the facility of reclamation services!!

Services on Offer

Recl ion of refrig for a minimal
“processing charge'

Recovered
4 nfrigunntunbedopodhdu

Advantages of Reclamation
= Reclaimed near virgin (pure) quality

refrigerantis
& can be reused in place of virgin refrigerant.
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How you can benefit from the existing Reclamation Centres?
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(R-22) deplete Ozone Layer in the

stratosphere and HFC refrigerants
contribute to global warming.
Production of HCFCs will gradually drop
to zero by 1 January 2030 expect 2.5%
of the base line for service sector. The

price

future. Reclamation of recovered
refrigerant will provide cost effective solution
for the continued avullnblmy of these
refrigerants for servicing and to looplhom
equipment in operation beyond 2030.
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Reclamation Centers in India

ANDHRA PRADESH

Mr. T. Veerender Nath R

Maega Services et
3-3-T8E, Kuthbiguda, Esamia Bazaar - Mail: tvnahid rediffimail.c oen

Hyderabad -300 027d

CHANDIGARH

Mr.Anant Wadhwa S ——
R Mobile: 3514701541 9417566241
33971, Modern Residential EE.'ITIFI"‘E'.: k-l - oo Bsind | g gl oo

Manimajra, Chandigarh-160101

GLULARAT
Mr. Naranbhai M Patel R
e Maobidle: 5428300242
Kirti HIJUEIE, Ashiraad Eﬂlﬂp'lﬂ'x E-Mail- zedpowensifv.nelin

Ashram Road Ahmedabad 350003

KARNATAKA

Mr. C. J. Mathew, i
Dewpoint Appliances (P) Ltd Ehﬁ_—iﬂﬁ%
ME.“:"H"IA |T'|-Hi|'|. st Smw' E-Mail .-\._| Tidl '1.".'.-||_':'II||II|.|.-\."II

Indiranagar, Bangalore - 560038 28




Reclamation Centers in India

RAJASHTHAN

Mr. Surendra Bohra
Tel: 2141-2522410

Bohra Services \obile: 841
60 Gem Eﬁ[:l-ﬂ.'ll"E, Pradhan M-Hl'g E-maiil: surendraks | amdenarkin. in
Malawviya Nagar Jaipur- 302017

UTTAR PRADESH

Mr.Rajesh Misra -
Isha Enterprises Mnbile: 8415074473

.ﬁ'im. SE'EtDr-E. PIlIEEI'I] 'DH:I NIE-EI'I] Post Office E-mail- ishasnberpnassi redifmail.com
LUCKMNOW - 235 024

WEST BENGAL
Mr. Navin Lamba Tel: {033) 22834424, 11576455
Crystal Refrigeration Company Maobdle: 5530762007, PE30E-20848

E-mail: crysinlref npemmtinnia gmall.com

7.A.)C. Bose Road Kolkata 700017

i
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: Business Opportunity

» Cost of Reclamation of refrigerant per Kg. = INR 120/-
» Cost of new Refrigerant HCFC-22 per Kg. = INR 600/-
> Saving for Dealer/RAC technician per Kg. = INR 480/-

Opportunity is open for all RAC Dealers to partner

with any of the Reclamation Centre in India
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