


Vacuum Gauge 

• Measures lower-than-atmospheric pressure 

• Digital scales 

– microns 

– psi 

– in. Hg 

– millibars 

– pascals 

– torr 

– millitorr 

 

 

(Sealed Unit Parts Co., Inc.) 





Compound Gauge 

• Measures pressure and vacuum 

• Low-side gauge 

• Measures above and below atmospheric 

pressure 

 

(Ritchie Engineering – YELLOW JACKET Products Division) 



Bourdon Tube 



High-Pressure Gauge 

• Can read high-pressure values on 

continuous scale 

• High-side gauge 

• Graduated from 0 to 800 psi 

 

(Ritchie Engineering – YELLOW JACKET Products Division) 



Service Valves 

• Control access to service port 

• Provide connection to system 

– Taking readings 

– Recharging 

– Evacuating 

(Courtesy of Sporlan Division – Parker Hannifin Corporation) 



Front Seated and Back Seated Valves 



Mid-Position and Cracked Open Valves 



Bolted-On Piercing Valves 

 

 



Gauge Manifolds 

• Components 

– Compound gauge 

– High-pressure gauge 

– Minimum of three ports 

– Minimum of two valves 

• Uses 

– Check pressures of low and high side simultaneously 

– Add or recover refrigerant 

– Add oil 

– Bypass compressor 

– Other operations 

 

 



Gauge Manifolds 

(Imperial) 



Valve Positions for Pressure Readings 



Valve Positions for Evacuation 



Valve Positions for Vapor Charging 



Valve Positions for Liquid Charging 



Connecting a Gauge Manifold 

Factory-Installed 

Service Valve 

Piercing Valve 

Installed on the 

Suction Line 

Process Tube 

Attached to the 

Compressor 

Factor-Installed 

Valve Adapter 



Electronic Leak Detectors 

• Electronic sensors determine presence of 

leak 

• Very sensitive—can detect tiny leaks 

• Often battery-powered 

 

 

(SPX Corporation) 



Types of leak Detectors  
 

• Halide torches 

• Electronic  

• Fluorescent 

• Vacuum 

• Bubbles   

 





Montreal Protocol Phase Out Dates

Date Developed Countries Developing Countries

(Article 5 Countries)
1 Jan 1996 HCFCs Capped

1 July 1999 CFCs Capped

1 Jan 2004 HCFCs Reduced by 35%

1 Jan 2005 CFCs Reduced by 50%

1 Jan 2007 CFCs Reduced by 85%

1 Jan 2010 HCFCs Reduced by 65% CFC Phaseout

1 Jan 2015 HCFCs Reduced by90%

1 Jan 2016 HCFCs Capped

1 Jan 2020 HCFCs Reduced by 99.5%

1 Jan 2030 HCFC Phaseout

1 Jan 2040 HCFC Phaseout

Source: OzoneAction April 1997







The Prohibition on Venting 

Effective July 1, 1992, Section 608 of the Act prohibits individuals from knowingly venting ozone-depleting 
compounds (generally CFCs and HCFCs) used as refrigerants into the atmosphere while maintaining, 
servicing, repairing, or disposing of air-conditioning or refrigeration equipment (appliances). Only four types 
of releases are permitted under the prohibition:  

1. "De minimis" quantities of refrigerant released in the course of making good faith attempts to 
recapture and recycle or safely dispose of refrigerant.  

2. Refrigerants emitted in the course of normal operation of air-conditioning and refrigeration equipment (as 
opposed to during the maintenance, servicing, repair, or disposal of this equipment) such as from 
mechanical purging and leaks. However, EPA requires the repair of leaks above a certain size in large 
equipment (see Refrigerant Leaks).  

3. Releases of CFCs or HCFCs that are not used as refrigerants. For instance, mixtures of nitrogen and R-22 
that are used as holding charges or as leak test gases may be released, because in these cases, the ozone-
depleting compound is not used as a refrigerant. However, a technician may not avoid recovering refrigerant 
by adding nitrogen to a charged system; before nitrogen is added, the system must be evacuated to the 
appropriate level in Table 1. Otherwise, the CFC or HCFC vented along with the nitrogen will be considered a 
refrigerant. Similarly, pure CFCs or HCFCs released from appliances will be presumed to be refrigerants, and 
their release will be considered a violation of the prohibition on venting.  

4. Small releases of refrigerant that result from purging hoses or from connecting or disconnecting hoses to 
charge or service appliances will not be considered violations of the prohibition on venting. However, 
recovery and recycling equipment manufactured after November 15, 1993, must be equipped with low-loss 
fittings. 
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../../defns.html
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If you wish to report a possible violation 
of the Clean Air Act, please file a 
complaint form or contact the Ozone 
Hotline at 800-296-1996.  
 

http://www.epa.gov/spdpublc/enforce/complaint.html
http://www4.law.cornell.edu/uscode/


• January 22, 2004: Wal-Mart to pay $400,000 
penalty and cease sales of ozone-depleting 
refrigerants  

• May 21, 2004: CFC Smuggler Sentenced to Serve 
17 Years in Prison 

– Marc M. Harris was sentenced in U.S. District Court to 
204 months imprisonment, to be followed by 3 years 
supervised release, and a $20,324,560 fine. Mr. Harris 
was also ordered to pay restitution to the Internal 
Revenue Service in the amount of $6,588,949.50 for 
evasion of federal excise taxes on the sale of ozone-
depleting refrigerants to customers in South Florida 

 



                  Enforcement 
 

• EPA is performing random inspections, 
responding to tips, and pursuing potential 
cases against violators. Under the Act, EPA is 
authorized to assess fines of up to $32,000 per 
day for any violation of these regulations. 
Information on selected enforcement actions 
is available in the enforcement section.  



Reporting and Recordkeeping: 

 

    
Technicians must keep a copy of proof of certification at their 

place of business. They must also provide an invoice to their 

customer showing refrigerant added (if appliance > 50lb charge).  

    
Owners of recovery or recycling equipment must submit a 

recycling device acquisition certification form to EPA by August 12, 

1993.  

    
Refrigerant reclaimers must maintain records of names and 

addresses of people sending them refrigerant and how much. The 

must maintain records of the mass of refrigerant reclaimed and 

the mass of waste products generated. They must report this 

annually to the EPA.  

    
Owners of equipment that contains a greater than 50 lb charge 

must keep servicing records documenting the date and type of 

service and the amount of refrigerant added.  

    
Wholesalers of refrigerants must retain invoices that indicate the 

name of the purchaser, the date of sale and the quantity of 

refrigerant purchased.  

    
"Final link" in the disposal chain must maintain records of signed 

statements indicating that all refrigerants have been recovered, 

prior to final disposal, in accordance with procedures. Records 

must include name and address of person who recovered 

refrigerant and the date refrigerant was recovered.  



Definitions 
•                   Recovery 

• The Act of removing refrigerant from 
the refrigeration system so that 
losses of the refrigerant to the 
atmosphere are minimized 



• Reclaim 

• The act of purifying refrigerant and 
testing it to ARI 700 “new” 
refrigerant standards 



                Recovery 
• Is Mandatory, Unless the 

refrigerant charge can be 
isolated within the unit. 

• Internal refrigerant storage 
should be used at every 
opportunity 

• Less chance of contaminating 
the refrigerant 



Recovery Equipment 
 

• All recovery equipment now manufactured 
must have an EPA approval label or stamp on 
its body somewhere.!!!!! 

 



Exceptions to Evacuation 
Requirements  

    If, due to leaks, evacuation to the levels in Table 
1 is not attainable, or would substantially 
contaminate the refrigerant being recovered, 
persons opening the appliance must:  

• isolate leaking from non-leaking components 
wherever possible;  

• evacuate non-leaking components to the levels 
in Table 1; and  

• evacuate leaking components to the lowest 
level that can be attained without substantially 
contaminating the refrigerant. This level cannot 
exceed 0 psig.  

 



• Before Starting a recovery, a 
technician must always know 
what type of refrigerant is in 
the refrigeration system. 



•Clamp-on type piercing 
valves should be 
removed once Recovery 
is finished 



Recovery Cylinders  

• Use only approved storage cylinders 

• DOT 4BA (15-50 lbs) 

• DOT 4BW (100lbs. And up) 

• 80% Full Only 

• Do not mix refrigerants 



Passive Method 

• Uses the system compressor to 
move refrigerant out of the 
system or move it from one 
component to another. 

• System Dependent Recovery 





• Recycle 
• The act of cleaning 

recovered refrigerant 
for use in the 
customer’s 
equipment and the   
re-installing it in the 
same customer’s 
equipment. 



Recycling 

• Recycling of refrigerant is 
typically unnecessary (it does 
little good) 

• Recycling can be advantageous 
for drying refrigerants that 
contain moisture(not water) 



Equipment containing more than 200lbs.of 
charge 

• Subject to a standard requiring 
recovery of over 99% of the 
refrigerant 

 



Reclamation 

• Reclamation of refrigerant from a 
system that is in the process of 
repairs (In most cases) is not 
required. 

• Reclamation of refrigerant would be 
mandatory if free water is standing in 
the system. 



Reclaimed Refrigerant 

• Release no more than 1.5 percent of 
refrigerant in the process 

• Must be certified to do Reclaimation by EPA. 



http://www.bestechind.com/car_air_conditioning.htm






Push Pull 





Vacuum Pump  

• Using too large a Vacuum Pump for the 
system, The moisture in the system may freeze 
due to the quick drop in pressure 

    Introduce Dry nitrogen to the system to bring 
up the pressure and avoid freezing 

   Never energize compressor in deep vacuum 

   Nitrogen Cylinders my be @ 2,500psi!!! 



Vacuum Pumps 



• (1) Heavy-Duty Motor 
High torque design for easy startup and efficient operation. 
 
(2) Oil Fill Port 
Makes adding oil simple since the port is accessible from the front or 
either side. The sight glass on the front of the pump shows you when 
enough oil has been added. 
 
(3) Die-cast Aluminum Housing 
Cast aluminum housings make the pumps lightweight but durable. 
 
(4) Two Stage Design 
Cleans the system more thoroughly 
than a single-stage pump; the second stage starts pumping at a lower 
pressure so you can pull a deeper, ultimate vacuum. 
 
(5) Oil Drain Valve 
Positioned at the bottom of the oil reservoir and angled for faster, 
more complete draining. 
 
(6) Offset Rotary Vanes 
Our proven design builds a powerful compression within the pumping 
chamber to reduce system pressure and vaporize moisture so it can be 
exhausted along with air. 
 
(7) Molded Base 
Durable polycarbonate base improves pump balance and minimizes 
vibration during operation. 
 
(8) Iso-Valve™ 
Isolates the pump from the system with just a quarter-turn. 



?Venting  Question? 
• On recovery tanks Can you vent 

The Noncondensable gas off the 
top of the tank? 

• With these Noncondensables 
some Refrigerant will be 
vented.(DeMinimus?) 

 
 





PROPOSED LEVELS OF EVACUATION FOR 
APPLIANCES 
 









Cylinders Colors 

• R-11 Orange 

• R-12 White 

• R-134a Light Blue 

• R-22 Light Green 

• R-123 Light 
Blue/Gray 

• R-503 Aquamarine 

 



Vehicular Transportation   

• A Cable or chain holds the cylinders rigid in an 
upright position as required by DOT 

• The final person in the disposal chain is 
responsible for ensuring that refrigerant is 
recovered from equipment before final 
disposal of the equipment. 

 







Returnable/Reusable Cylinders 
  

• Meet DOT specification 4BA-300 

• Low boiling point refrigerants (such as R-13 and R-
503) Supplied in cylinders with different 
specifications 

• Meet DOT 3AA-1800 Or 3AA-2015 Respectfully 

• Sizes 15LB,30LB,37LB,and 50LB 

• Rating 15-30lb @340 psi,37lb@302 psi and 
50lb@400psi 

• All cylinders must satisfy DOT 49CFR 













100 lb. & 200 lb. generic drums 

Your price/100 for this product is: $575.00 





Leak Testing 

• 1 Soap Bubble Test 
• 2 Electronic Halide Leak Detector 
• 3 Ultrasonic Leak Detectors 
• 4. Halide Torch Detector 
• 5. Standing  Pressure Test 
• 6. Standing Vacuum Test 
• 7.Electronic Leak Detector(R-22 Trace GAS) 
• (Never Use Air Or  Oxygen ) for leak checking 

purposes) 



Leak Detectors for Alternative Refrigerants 
 

• 1. Non-Selective detector 

• 2. Halogen Specific 

• 3. Compound specific 

• 4. Infrared-based 

• 5. Fluorescent dyes 

• 6. Ultrasonic 



Leaks  

• Owners of equipment with refrigerant charges 
of greater than 50 pounds weight are required 
to repair substantial leaks. 



Leak Rate Chart  

• 50 pounds and less of Refrigerant charge 

• Repair not required 

• 50 Pounds or more of Refrigerant charge 

• Industrial process and commercial refrigeration 
equipment 

• 35% Annual leak rate (Repair required) 

• Comfort cooling chillers and ALL other equipment 

• 15% Annual leak rate (Repair required) 


