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Introduction

Use and maintenance of refinishing equipment, spray guns, cups, compressors, regulators, hoses, spray booths, respirators is of the utmost importance, for to create a perfect finish definitely requires a solid knowledge of surface preparation.

But even an extensive knowledge of surface preparation techniques and paint chemistry is not enough to assure a professional finish. It must still be applied by a spray gun and all of the variables of its use must be controlled. The equipment necessary to apply the finish; the spray gun, cup, regulator, hoses, compressor, etc. must all be matched to the job and to each other. The equipment must be used and maintained properly, with an appreciation of how it works and why is works the way it does.

The moment of truth for any finish is when the trigger is pulled on the gun.
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Unit Objective:
Spray-Painting Equipment 
By the end of this unit each apprentice will be able to: 

· Carry out maintenance on a spray gun
· Inspect and carry out maintenance on air hoses

· Calculate the pressure drop in an airline

· Carry out routine maintenance on air transformers

· Inspect and carry out routine maintenance on an air compressor

· Use and clean a spray booth

· Choose and use different paint drying equipment

Key Learning Points:

· Spray gun schematic drawings

· Spray gun component

· Parts and seals

· Spray gun dismantling and reassembling

· Air hose construction

· Airline pressure drop

· Types of air compressor parts

· Routine compressor maintenance

· Dangers and misuse of compressed air

· Spray booth operating controls and housekeeping

· Infrared drying equipment

· Waterborne paint air-blowing equipment
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: GFG Spray Gun
	Main Item and Assemblies for GFG

	Ref
	Part No.
	Description

	1
	MBC-368
	Air Cap Retaining Ring

	2
	JGD-402
	Air Baffle

	3
	34411-122
	Fluid Needle Packing Nut

	4
	GFG-413
	Air Value Assembly

	5
	MBD-19
	Fluid Needle Spring

	6
	JGA-17
	Fluid Needle Body Bushing

	7
	JGS-16
	Fluid Needle Adjusting Screw

	8
	JGK-449
	Air Valve Assembly

	9
	JGS-431
	Air Valve Seat and Stem

	10
	6000-12
	Control Valve Plug

	11
	PA-MB-51             P-MB-51
	Air Inlet Conn.¼" BSP or                           Air Inlet Conn.¼" NPS

	12
	JGS-108
	Trigger

	13
	KGP-401
	Cup Lid for KGP-503 (½ pint)

	13
	KGP-402
	Cup Lid for KGP-504 (1 pint)

	14
	KGP-503
	½ Pint Cup Assembly

	14
	KGP-504
	1 Pint Cup Assembly

	15
	1718-30
	Washer


	Replacement Spare Kits For GFG and JGA

	Ref
	Part No.
	Description

	A
	JGD-14-R5
	Kit of Five Baffle Seals

	B
	JGA-4035-R2
	Kit of Five Needle Packings

	C
	SST-8434-K5
	Kit of Five Circlips

	D
	SSG-8069-K5
	Kit of Five ‘O’ Rings

	E
	JGS-72-K5
	Kit of Five Gaskets

	F
	MBD-12-K3
	Kit of Three Springs

	G
	A-42-K5
	Kit of Five Screws

	H
	JGS-35-K5
	Kit of Five Trigger Bearing Studs

	I
	25746-007-K5
	Kit of Five Retaining Rings

	J
	KGP-2-K5
	Kit of Five Drip Check Cup Caps

	K
	KGP-5-K5
	Kit of Paint Strainers


1.0 Installation - Spray gun                                  

Important: To ensure that this equipment reached you in first class condition, protective coatings have been used. Flush the equipment through with a suitable solvent before use.

1. Attach air hose to connector. Recommended hose 8mm bore. The hose must be conductive and electrical bond from the spray gun to earth should be checked with an ohmmeter. A resistance of less than 106Ω is recommended.
2. Air supply should be filtered and regulated.
1.1 Operation

1. Mix coating material to manufacturers instructions.
2. Turn needle adjusting screw counter-clockwise until first thread shows.
3. Turn pattern valve counter-clockwise to fully open.
4. Adjust inlet air pressure to give 2 bar (29psi) as the gun inlet with the gun triggered. 
5. Test spray. If the finish is too dry, reduce airflow by reducing inlet pressure. If finish is too wet, reduce fluid flow by turning needle screw clockwise. If atomisation is too coarse, increase inlet air pressure. If too fine reduce inlet pressure.
6. The pattern size can be reduced by adjusting valve.
7. Hold gun perpendicular to surface being sprayed. Arcing or tilting may result in uneven coating.
8. The recommended spray distance is 150-200 mm (6”-8”).
9. Spray edges first. Overlap each stroke a minimum of 50%. Move gun at a constant speed.
10. Always turn off air supply and relieve pressure when gun is not in use.
Air Flow Valve

If the airflow valve is fitted this can be used to reduce the inlet pressure through the gun. Screw the Adjusting Knob in to pressure.
1.2 Preventative Maintenance

1. Turn off air supply and relive pressure in the airline, or if using QD system, disconnect from airline.

2. Empty coating material into a suitable container and clean the gun and cup, preferably in a gun wash machine.

3. IMPORTANT- the cup must not be cleaned or rubbed with a dry cloth or paper. It is possible to generate a static charge, by rubbing, which if discharged to an earthed object could create an incentive spark and cause solvent vapour to ignite. Only use a dampened cloth or antistatic wipes if additional cleaning is required in a hazardous area.
4. Remove air cap and clean. If any of the holes in the cap are blocked with coating material use a toothpick to clean. Never use metal wire which could damage the cap and produce distorted spray pattern.

5. Ensure the tip of the nozzle is clean and free from damage. Building up of dried paint can distort the spray pattern.

6. Lubrication- stud-screw, needle and air valve should be oiled each day.

2.0 Air Atomizing Spray Gun

A spray gun is a tool which uses compressed air to atomize paint or other sprayable material and apply it to a surface. Air and the material enter the gun through separate passages and are mixed at the air cap in a controlled pattern.

Spray guns can be classified in various ways. One is by the location of the container. Figure 2 shows a gun with an attached cup. Figure 3 illustrates a gun using material from a container some distance away. The type of material feed system can also be a way of classifying guns, with the material either kept under pressure – a pressure feed gun (figure 3) or using the suction feed principle to deliver the material to the gun (figure 2). 
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Figure 2: Suction Feed Gun with Attached Cup
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Figure 3: Pressure Feed Gun with Remote 2 gal. Cup
A spray gun design in which a stream of compressed air creates a vacuum at the air cap, providing a siphoning action. Atmospheric pressure on the material in the suction cup forces the material to the air cap of the gun. The vent holes in the cup lid must be open. This type gun is usually limited to quart-size or smaller containers. It is easily identified by the fluid tip extending slightly beyond the face of the air cap. Suction feed guns are suited to many colour changes and small amounts of material, such as in auto refinishing.

Pressure Feed Gun
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In the design of the pressure feed gun the fluid tip is flush with the face of the air cap (figure 4) and no vacuum is created. The fluid is forced to the air cap by pressure kept on the material in the system: a separate cup, tank or pump. This system is normally used when large amounts of material are too heavy to be siphoned from a container, or when fast application is required. Production spraying in a manufacturing plant would be a typical use of a pressure feed system. 
Figure 4: Pressure Feed Air Cap
Bleeder Type Gun
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A bleeder type gun is designed without an air valve. Air passes through the gun at all times. It is usually used with small compressors of limited capacity and pressure which have no pressure-controlled device such as an unloader or pressure switch. In this type of gun (figure 5) the trigger only controls the flow of fluid.

Figure 5: Bleeder Type Gun  
Non-Bleeder Type Gun 
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A non-bleeder type gun is equipped with an air valve to shut off the flow of air when the trigger is released: the trigger controls both air and fluid flow. It is used with compressors having some type of pressure control device.

Figure 6: Non-Bleeder Type Gun
External Mix Gun
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This type, as shown in figure 7 mixes and atomizes air and fluid outside the air cap. It can be used for applying virtually all types of materials and is desirable for spraying fast drying paints such as lacquer. It is also used when a high quality finish is desired.

Figure 7: External Mix Gun  
Internal Mix Gun 
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This gun type mixes air and material inside the air cap before expelling them, as shown in figure 8. it is usually used where low air pressures and air volumes are employed or where slow drying materials are being sprayed. A typical example would be spraying flat wall paint or outside house paint with a 1/4 or 1/3 HP compressor. Internal mix guns are rarely used for refinishing when very fast drying materials are being sprayed.  
Figure 8: Internal Mix Gun
Airbrush
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This is a very small, lightweight spray gun used for painting very fine detail such as stripes. It has a paint capacity of ½ to 1 ounce and the spray pattern is adjustable up to about the size of a 5c piece.
Figure 9: Airbrush  
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Figure 10: Airbrush Kit  


2.1 Air Brush Kits, Spares and Accessories

	Ref No.
	Part No.
	Description

	1
	ABA-419-K   ABA-603-K
	High Flow Air Cap and Nozzle Kit         Low Flow Air Cap and Nozzle Kit

	2
	
	Air Cap Guard

	3
	(Include in Ref.1.)
	Air Cap 

	4
	
	Nozzle

	5
	
	Nozzle ‘O’ Ring 

	6
	A-105
	Needle Packings (Leather)

	7
	ABA-17
	Needle Packing Gland

	8
	ABA-404
	Control Lever

	9
	ABA-16
	Needle Spring

	10
	ABA-14
	Needle Collar 

	11
	ABA-6
	Spring Box

	12
	ABA-27
	Clutch Piece

	13
	ABA-15
	Needle lock Nut

	14
	ABA-43-K2    ABA-25-K2
	High Flow Needle Kit (2 in Kit)              Low Flow Needle Kit (2 in Kit)

	15
	ABA-425
	Handle

	16
	SPS-1741
	Air Valve Ball

	17
	ABA-55
	Air Valve Spring

	18
	NSA-13
	Air Valve Screw


	Part No.
	Description

	ABA-406-K
	Aerosol Valve

	BMP-501
	Devair Aerosol

	CT-845-K
	8ft Hose and Connections

	ABA-439
	1oz Bottle with Lid and Fluid Tube

	ABA-25-K2/ABA-630-K
	Fine Line Kit


The Non-bleeder, external mix gravity or siphon feed gun is the most common gun used in the auto refinishing business. Small jobs such as panel repair, usually call for small amounts of paint and therefore a suction feed gun with a ¼cup would normally be used. For larger jobs requiring more material, a shop may use a pressure feed system with a separate larger material container.
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Devilbiss Siphon Feed JGA Spray Gun
                                                          Devilbiss Gravity Feed GTI                                                                                                             Spray Gun                                                                                                                                                                                                                                                                                                                                                                                                                   

Part Identification Function 
The principle components are illustrated in figure 11. Some guns are equipped with removable spray head unit containing the air cap, fluid tip and fluid needle.        
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Figure 11: Principle Parts of a Spray Gun
3.0 Maintenance on a Spray Gun
3.1 Spray Gun Dismantling and Reassembling Component Parts and Seals
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Figure 12: Main Items and Assemblies for JGA 
Main Items and Assemblies for JGA

	Ref
	Part No.
	Description

	1
	MBC-368
	Air Cap Retaining Ring

	2
	JGD-402
	Air Baffle

	3
	34411-122
	Fluid Needle Packing Nut

	4
	JGA-497
	Spreader Valve Assembly

	5
	MBD-19
	Fluid Needle Spring

	6
	JGA-17
	Fluid Needle Body Brushing

	7
	JGS-16
	Fluid Needle Adjusting Screw

	8
	JGK-449
	Air Valve Assembly

	9
	JGS-431
	Air Valve Seat and Stem

	10
	JGA-51
	Fluid Inlet Locknut

	11
	PA-MB-51                                  P-MB-51
	Air Inlet Conn.¼" BSP or                    Air Inlet Conn.¼" NPS

	12
	JGS-108
	Trigger

	13
	JGA-4005
	Air Flow Valve Assembly

	14
	PA-JGA-2-2                                    P-JGA-2-2
	Fluid Inlet Conn. ⅜"BSP or               Fluid Inlet Conn. ⅜" NPS 
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The PRi is a compliant gravity feed spray gun specifically developed for the application of modern primers, surfaces and sprayable fillers. The No.310 DevVilbiss Trans-Tech air cap provides excellent atomisation and lay down whilst complying with mandatory EPA legislation. The gun is easy to clean and maintain with most service parts shared with the GTi models

3.2 Devilbiss PRi. 

	Specification

	Air inlet thread                                                
	¼" Universal (M)

	Weight
	705 gm

	Normal working air inlet pressure at the gun
	2 bar (29 psi) 

	Air Consumption with the No. 4 Air Cap
	290 L/min (10.2cfm)  


· First class atomisation and material distribution

· Suitable for primers, filler, surfacers and polyesters

· Large spray patterns for fast and easy application

· The fit, feel, control and balance of the GTi
· Anodised gun body, stainless steel tip and needle and plated brass air cap

· High performance no.310 trans-tech compliant air cap

· Choice of 5 fluid tip sizes to suit materials and flow rates

· Paint cup includes integral filter and drip-check lid
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: Devilbiss
	Part No.
	Description
	Part No.
	Description

	1
	Air Cap/Retaining Ring 
	15
	Fluid Needle

	2
	Fluid Tip and Gasket
	16
	Spring

	3
	Gasket
	17
	Adjusting Screw

	4
	Baffle
	18
	Fan Adjustment Assembly

	5
	Lock Nut
	19
	Retaining Ring

	6
	Nipple
	20
	O Ring

	7
	Packing
	21
	Air Valve Assembly

	8
	Packing Gland
	22
	Snap Ring

	9
	Trigger Bearing Stud
	23
	Washer

	10
	Trigger
	24
	U Cup Seal

	11
	Screw
	25
	Air Valve

	12
	Nipple
	26
	Spring

	13
	Gasket
	27
	Gasket

	14
	Bushing
	
	


3.3 GTi, GTiW Gravity Feed 
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The GTi and GTi W spray guns have been developed to take refinishers into the next millennium. They provide superb performance with all refinish paints, base coats and lacquers plus assured compliancy with EPA legislation. Developed using the world’s most advanced techniques in computational fluid dynamics the GTi has become recognized for setting the atomization, lay down and colour matching standards for compliant spray guns. The GTi W has been specially developed for the application of waterborne base coats and features a no 115 HVLP air cap and a 1.3mm fluid cap.                               
	Specification

	Air Supply Connection
	Universal ¼ BSP and NPS

	Maximum Static Inlet Pressure
	P1 = 9 bar (130 psi) 

	Maximum Service Temperature
	40ºC

	Gun Weight (with cup)
	721g

	Air Inlet Thread
	¼" Universal (M)

	Weight
	678 gm

	Normal working air inlet Pressure at the Gun
	2 Bar (29 psi)

	Air Consumption with No. 105/115 HVLP Air Cap
	453 L/min (16 cfm) 

	Air Consumption with the No. 110 Compliant/Trans-tech Air Cap 
	269 L/min (9.5 cfm)

	Materials of Construction

	Gun Body 
	Anodised Aluminium

	Nozzle
	Stainless Steel

	Needle
	Stainless Steel

	Cup
	Acetal and Stainless Steel 


· First class atomization material distribution
· Reduced overspray and significant material savings

· Choice of either HVLP spray technology (No 110/115 air cap) or trans-tech technology (No 110 air cap). For base coats including waterborne metallic use the GTi with the 115 air cap and 1.3 mm fluid tip

· Transfer efficiency comfortably in excess of the EPA specified 65%

· Tough, corrosion resistant blue anodized gun body

· Accurate repeatable settings from datum markers on controls

· Wide choice of fluid tips to suit materials and preferred flow rate

· Modular components for easier faster servicing  

[image: image38.jpg]




Devilbiss
3.4 The GTi
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Figure 14: The GTi
	Ref No.
	Description
	Part Number

	* 1
	Air Cap/Retaining Ring
	GTI-407-*

	1a
	Spring Clip
	JGA-156-K5

	+**2
	Nozzle (up to 1.5mm)
	GTI-213-**-K

	
	Nozzle (1.6 mm to 2.2 mm)
	GTI-214-**-K

	3
	Baffle and Seal
	GTI-425-K

	
	Baffle Seal – Kit of 5
	GTI-33-K5

	+4
	Packing
	GTI-439-K2

	5
	Spreader Valve
	GTI-404-K

	6
	Stud and Screw 
	GTI-408-K5

	+7
	Needle (for GTI-214 Tip)
	GTI-420-K

	
	Needle (for GTI-213 Tip)
	GTI-413-K

	+8
	Spring and Pad
	GTI-409-K5


	9
	Bushing
	GTI-420-K

	9a
	Seal Kit of 5
	JGS-72-K5

	10
	Needle Adjusting Screw
	GTI-414-K

	11
	Valve Assembly
	JGK-449

	12
	Trigger
	GTI-108

	13
	Connector
	JGA-158

	14
	Gun Hook
	GFG-6

	15
	Airflow Valve
	GTI-415-K

	16
	½ Ltr Gravity Cup Kit
	GFC-501

	17
	Cup Lid
	GFC-402

	18
	Drip Check Lid Kit
	GFc-2-K5

	19
	Filter
	KGP-5

	20
	Circlip
	25746-007-K5

	21
	Circlip
	SST-8434-K5

	22
	Seal and Pin Kit (+SST-8434-K5) 
	GTI-428-K5

	23
	Washer
	GFC-17-K5

	24
	Air Valve Stem Assembly
	

	25
	Spring
	JGV-262-K5

	26
	Spanner
	SPN-5

	*   Denotes Aircap Number – Available Aircaps No’s 105 and 110   **  Denotes Fluid Tip Size – Available Sizes                                                                                                                                                                                                GTI-213 0.85, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5mm                                       GTI-214 1.6, 1.8, 2.0 and 2.2mm                                                            + Parts Included in Service Kit (see accessories)
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3.5 DeVilbiss SRi/ SRi W - Spot Repair Gun

The DeVilbiss SRi/SRi W has been engineered to match sprayer’s needs for a gun with small scale control but without compromise on atomization, pattern shape, or comfort. The key to the SRi’s versatility is its spray pattern adjustment range. The fan is ideal for fade-outs and the small spot is prefect for repairs. Carry case kits are available with 2 or 3 guns. A functional tray allows up to 4 guns to be carried into the booth after filling.
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Gun identification written on the side
	Specification

	Air supply connection
	Universal ¼ BSP and NPS

	Maximum Static Inlet Pressure
	P1 = 9 bar (130 psi) 

	Nominal Gun Air Inlet Pressure with Gun Triggered 
	2 bar (29 psi)

	Maximum Service Temperature 
	40ºC

	Air Inlet Thread
	¼" 

	Gun Weight (with cup and lid)
	390g

	Air Consumption with No. 205 HVLP Air Cap 
	136 L/min (4.8 cfm)

	Air Consumption with the No. 210 Compliant/Trans-tech Air Cap 
	100 L/min (3.6 cfm)

	Materials of Construction for Wetted Parts

	Gun Body 
	Anodised Aluminium

	Nozzle
	Stainless Steel

	Needle
	Stainless Steel

	Cup 
	Anti-static Nylon 

	Cup Lid
	Anti-static Polypropylene 


· Fully functional, spot repair gun ergonomically styled for comfort

· Superb atomization of both solvent and water-based materials

· Choice of two compliant air caps – No. 205 (HVLP) or No. 210 (Trans-Tech)

· The natural fit feel and balance of a full size gun, provides proportionally reducing fan patterns down to spot spray

· Inexpensive, semi-disposable cups. Use 10-20 jobs and replace as required

· Cheater valve for at-the-job pressure adjustment

· Easy to clean and maintain

· Colour coded cup lids for fast material identification 
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Figure 15:  DeVilbiss SRi

	Ref No.
	Description
	Part Number

	1
	Air Cap/Retaining Ring HVLP 
	SRI-407-205

	
	Air Cap/Retaining Ring Compliant 
	SRI-407-210

	2
	Nozzle 0.7mm Seal, Needle (SRI-37-K) Kit
	SRI-440-07-K

	
	Nozzle 0.8mm Seal, Needle (SRI-37-K) Kit
	SRI-440-08-K

	
	Nozzle 1.0mm Seal, Needle (SRI-3-K) Kit
	SRI-440-10-K

	
	Nozzle 1.2mm Seal, Needle (SRI-3-K) Kit
	SRI-440-12-K

	3
	Needle for 1.0 and 1.2 mm Nozzle
	SRI-3-K

	
	Needle for 0.7 and 0.8 mm Nozzle
	SRI-37-K

	4
	Needle Spring
	SRI-18-K2

	5
	Needle Adjusting Knob
	SRI-19-K2

	6
	Spreader Valve
	SRI-401-K

	7
	Body Bushing and Seal Kit
	SRI-17-K

	8
	Seal
	SRI-16-K5

	9
	Separator
	SRI-6-K5

	10
	Needle Packing Kit of 3
	SRI-411-K3

	11
	Air Valve Assembly
	SRI-404-K

	12
	Air Valve Stem Assembly
	-

	13
	Trigger Stud and Screw Kit
	SRI-412-K

	14
	Trigger
	SRI-9-K

	15
	Air Inlet Adaptor
	SRI-20-K

	16
	Blanking Plug (to replace airflow valve)
	SRI-21

	17
	Airflow Valve
	SRI-402-K

	18
	Spanner
	SRI-50-K2

	19
	Cup and Lid Kit of 2
	SRI-478-K12

	20
	Aircap Seal
	SRI-35-K5

	21
	Air valve Spring
	SRI-23-K2

	22
	Air valve Seal
	-

	23
	Retaining Ring
	-

	24
	Lid - Kit of 6
	SRI-8-K6

	25
	Air Valve Body
	-
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AUTOMOTIVE REFINISHING

3.6 Pro Range of Gravity Spray Guns for Primer, Basecoat and Clearcoat 

The GTi Pro Spray Guns are available marked as base or clear. The basecoat and clearcoat marking system for easy gun identification for sprayers. The ordering code for the GTIPRO spray gun is:

               T2 = T2 Aircap. Alternatives are H1, T1

               C   = Clearcoat Gun. Alternative is B for basecoat

              13  = 13 Nozzle. Alternatives are 11,12 or 14

For the PRIPRO primer spray gun, the ordering code is:

               P1  = P1 Aircap

               P    = Primer Gun

               16   = 16 Nozzle, alternatives 1.4, 1.8, 2.0 or 2.5

Operational Description

This GTi Pro spray gun is a professional quality gun designed with both high volume, low pressure (HVLP) technology or EPA compliant, Trans-Tech technology. The PRi Pro primer spray gun uses only Trans-Tech technology. HVLP technology reduces overspray and limits air cap pressure to 0.7 bar (10 psi). Trans-Tech complies with EPA by obtaining transfer efficiency above 65%.

Important:  These spray guns are suitable for use with both waterbased and solvent based coating materials. These guns are not designed for use with highly corrosive and/or abrasive materials and if used with such materials it must be expected that the need for cleaning and/or replacement of parts will be increased. If there is any doubt regarding the suitability of a specific material, contact your DeVilbiss distributor or DeVilbiss direct.
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Note: This gun is not be used with halogenated hydrocarbon solvents or cleaning agents such as 1, 1, 1, - trichloroethane or methylene chloride. These solvents can react with the aluminum components used in this gun and cup. The reaction can become violent and lead to equipment explosion.  
Figure 16: GTi Pro Spray Gun    
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AUTOMOTIVE REFINISHING

3.7 GTi Pro
As part of the i-system, the DeVilbiss DGi digital pressure gauge complements the GTi Pro perfectly and together with its new smooth, accurate controls, provides the professional automotive refinisher with the accuracy and precision to produce perfect, repeatable colour matches and high quality finishes first time, every time.

	Specification


	Air Inlet thread                                                
	¼" Universal 


	Air Inlet Pressure
	2.0 bar (29psi)

	Cup Capacity
	560 mls

	Weight (Gun and Cup)
	778 gms

	Air Cap and Ring

	Plated Brass

	Fluid Tip
	Stainless Steel

	Fluid Needle

	Stainless Steel



	
	


3.8 In-Line Air Adjusting Value

· [image: image46.jpg]


Lightweight at the gun pressure adjustment 

· Fits neatly in-line at the gun air inlet

· Ideal for setting up compliant and HVLP spray guns

· Increase or decrease working pressure at-the-gun

· Loose swivel nut for convenient positioning

· Lightweight design (only 50 gms) does not affect balance

· 40mm diameter gauge in PSI and bar

· Calibrated up to 11 bar (160PSI)
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3.9 Spray Gun Cleaning Kit

· Comprehensive range of brushes and tools

· Includes cleaning instructions and spray gun oil

· Can be hung on the mix room wall

· Handy PVC wrap format keeps tools clean

· Keep your gun in top class working order
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3.10 Cup Filters
· Convenient, easy to fit suction cup paint filters 
· Effectively removes dirt, flakes and scum

· Keeps the spray gun passages clear

· Inexpensive and virtually indestructible

· Resistant to most solvents - easily cleaned

· Pushes onto the fluid tube of KR suction cup 
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Cup Filter                                                Cup Filter Gravity Feed                                               
Part Numbers: KR-484      51 mesh filter screen (general purpose)

                        KR-483      130 mesh filter screen (finer filtration)  
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3.11 Viscosity Cups
· The fast simple way to check out paint viscosity

· Tough, durable, easy to clean nylon

· Precision metal drain out insert

· Hanging hook for convenient storage
3.12 Duster Blow Guns

· Palm size trigger operated with diffused air flow

· Compact light weight

· Low noise factor
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3.13 Spray Gun First Aid Kits

· A pack of essential spares for spray gun maintenance

· Includes necessary replacement seals and gaskets

· Lubrication oil is provide

· Relevant paint cup filter is included

· Cleaning brush provided

· Includes new trigger pivot stud and screw

· Supplied in a sturdy box for storage
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3.14 Mixing Cups
· Easy to use disposable mixing cups
· Handy, disposable, easy stacking mixing cups

· Made from solvent resistant clear polypropylene

· Permanently marked with 2:1, 3:1 and 4:1 mix ratios

· Calibrated with a 0-600 volumetric measurements

Part Number:  MC-1-K50 Pack of 50 cups
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3.15 Spray Gun Oil 
· DeVilbiss spray gun oil

· Keep your spray gun in smooth working order

· A high quality silicone free lubricant

· 60 cc bottles with a dropper top and cover
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Part Number:  SSL-10 single bottle of spray gun lubricant

3.16 SATAjet® 2000 HVLP Digital
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Figure 17: SATAjet® 2000 HVLP Digital
1. Nozzle set (air cap visible only)
2. Self tensioning needle packing, not visible

3. Trigger

4. Self-tensioning air piston packing, not visible

5. Stepless regulation for round and flat spray

6. ColourCodeSystem 

7. Air connection G ¼ outside

8. Air piston, not visible

9. Air micrometer

10. Fluid adjustment

11. Material sieve, not visible

12. Non-drip device 
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3.17 SATAjet 2000 HVLP Digital 2 
Figure 18: SATAjet® 2000 HVLP Digital 2
	Part No.
	Description

	109
	Air Connection Piece

	240
	Plastic Air Piston Head for SATAjet 2000 HVLP

	1503
	Countersunk Screw M4 x 8 DIN 965 

	1826
	Pack of 4 pcs , Non Drip Devices

	3624
	Threaded Pin

	3657
	Control Knob

	3988
	Paint Stainers, pack of 10 pcs

	6007
	Pack of 10 Cleaning Brushes

	6213
	Trigger Set for SATAjet 2000 HVLP


	6891
	Pack of 5 pcs. Quick Coupling Nipples G ¼

	7757
	Pack of 4 CCS-Clips

	9653
	Tool Set

	10520
	Pack of 12 Springs for Paint Needle (17897)

	13656
	Nipple for SATA Air Coupling

	14985
	Battery cpl. with Compartment Lid and Sealing

	16162
	Swivel Complete

	17152
	Pack of 12 Air Piston Springs (27813)

	17897
	Spring for Paint Needle

	26500
	Pack of 12 Springs for Needle Packing (40774)

	26518
	Paint Flow Control Screw

	27813
	Spring for Air Piston

	33225
	Air Micrometer G ¼ outside thread

	40774
	Spring for Paint Needle Packing

	49395
	Screw-on-lid for 0.6 1 Plastic Cup

	52845
	Packing Screw

	53595
	Plastic Gravity Cup 0.61 with lid

	53603
	Air Micrometer cpl.

	55244
	Packing Set SATAjet 2000 HVLP

	57620
	Repair Kit SATAjet 2000 HVLP

	77677
	Fluid Needle Packing

	82552
	Air Piston Service Unit

	82636
	Seal Retainer, complete

	86843
	Air Piston Rod

	89771
	Spindle cpl


4.0 Inspect and Carry out Maintenance on Air Hoses

4.1 Air Hose Construction

· There are commonly 2 types of hose material:

Rubber- very flexible and suitable for high temperatures 
Plastic- cheaper and lighter

· There are 3 sizes of hoses available (6.4mm, 8.0mm, 9.5mm) 

Note: All diameters are measured internally

· Air Hose (usually red or black)

· Air Hose is used to transfer compressed air from the air regulator to the gun

· Also available are male and female quick detachable fittings (QD’s) for both hoses and the interconnecting equipment
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Air Hose 300 psi 20 Bar Pressure
Air Hose
4.2 Hose Construction

The air hose is a performance design combinations of 3 main components:
A.  The tube is the interior flexible artery that carries air from one end of the hose to the other.
B. The reinforcement adds strength to the hose. Its design determines pressure rating flexibility, kink and stretch and coupling retention.
C.  The cover or outer skin protects the reinforcement from oils moisture, solvents and abrasive objects.
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 Figure 19: Hose Construction
                                                    High Flow Fittings/Couplings 
Quick Release Couplings for Air Lines
These will allow a rapid interchange of air tools and spray guns.

5.0 Calculate the Pressure Drop in an Airline

5.1 Airline Pressure Drop

This is the loss of pressure due to friction (caused by flow) between the regulator and the spray gun.
As the air travels through the hose or pipes it rubs against the walls and creates a lose of energy.
The internal diameter and the length of the hose are the biggest influence on pressure drop.
Table guide to Pressure Drop
	Hose Outlet/Gun Handle Inlet Pressure

	Air Hose Internal Dia.
	Regulator Pressure
	5 Metre  (16ft)
	10 Metre (33ft)
	15 Metre (49ft)

	6mm (1/4")
	3 bar (45 psi)
	1.1 bar (16 psi)
	0.8 bar (12 psi)
	0.6 bar (9 psi)

	6mm (1/4")
	4 bar (60 psi)
	1.7 bar (24 psi)
	1.2 bar (17 psi)
	0.9 bar (14 psi)

	6mm (1/4")
	5 bar (75 psi)
	2.2 bar (32 psi)
	1.7 bar (24 psi)
	1.4 bar (20 psi)

	6mm (1/4")
	6 bar (90 psi)
	2.7 bar (40 psi)
	2.1 bar (31 psi)
	1.7 bar (25 psi)

	8mm (5/16")
	3 bar (45 psi)
	1.8 bar (26 psi)
	1.5 bar (22 psi)
	1.4 bar (20 psi)

	8mm (5/16")
	4 bar (60 psi)
	2.5 bar (36 psi)
	2.0 bar (30 psi)
	1.9 bar (28 psi)

	8mm (5/16")
	5 bar (75 psi)
	3.2 bar (47 psi)
	2.7 bar (40 psi)
	2.3 bar (36 psi)

	8mm (5/16")
	6 bar (90 psi)
	4.0 bar (58 psi)
	3.4 bar (50 psi)
	3.2 bar (46 psi)

	10mm (3/8")
	3 bar (54 psi)
	1.9 bar (28 psi)
	1.9 bar (27 psi)
	1.8 bar (26 psi)

	10mm (3/8")
	4 bar (60 psi)
	2.7 bar (40 psi)
	2.5 bar (37 psi)
	2.3 bar (34 psi)

	10mm (3/8")
	5 bar (75 psi)
	3.4 bar (50 psi)
	3.3 bar (48 psi)
	3.1 bar (45 psi)

	10mm (3/8")
	6 bar (90 psi)
	4.3 bar (62 psi)
	4.1 bar (60 psi)
	3.8 bar (55 psi)


6.0 Inspect and Carry Out Routine Maintenance on an Air Compressor

All air tools, spray guns, sanders, etc., must be supplied with air which is elevated to the correct pressure and volume. This is one function of air compressor. The air compressor is the major component of spray painting system.

What is an air compressor?

An air compressor is machine designed to raise the pressure of air from normal atmospheric to some higher pressure, as measured in pounds per square inch (psi).   While normal atmospheric pressure is about 14.7 pounds per square inch, a compressor will typically deliver air at pressures up to 200 psi.

Compressed air is in fact air that has been placed under pressure, forcing it to a higher pressure than the normal atmospheric pressure. Having been pressurised it will try to return to its normal state and if harnessed this can be used as a form of power.

The principal parts of a piston type compressor
A. [image: image61.jpg]


Intake 

B. Exhaust Valves

C. Cylinder

D. Crankcase

E. Crankshaft

F. Piston 

G. Connecting Rod Assembly 

H. Air Intake Filter

I. Receiver

J. Electric Motor

K. On/Off Switch

L. Air Valve
Figure 20: Piston Type Compressor
What types of compressors are most common in spray finishing operations?

There are two common types: the piston-type design and the diaphragm-type design. Because most commercial spray finishing operations consume large quantities of compressor air at relatively high pressures, the piston-type compressor is much more common in these situations.

How does a piston-type compressor work?

[image: image62.jpg]


Piston-type compressor elevates the incoming air pressure through the action of a reciprocating piston. As the piston moves down, air is drawn in through an intake valve, the piston travels upward and compresses the air and then the now-compressed air is discharged through an exhaust valve to an air line. Piston compressors are available in single or multiple cylinder and single or two-stage models, depending on the volume and pressure required. This is the type of compressor usually found in a professional finishing operation.

                                                                                                         Figure 21: Piston Compressor

How does a diaphragm-type compressor work?

This type design, which is usually quite small in volume and pressure, develops pressure through the reciprocating action of a flexible disk actuated by an eccentric.
What is a single stage compressor?

This is a piston-type compressor with one or more cylinders in which air is drawn from the atmosphere and compressed to its final pressure with a single stroke. 
Where are single stage compressors used?

The application of the type is usually limited to maximum pressures of 100 psi or less. They can be used above 100psi, but they are not as efficient as two stage compressors.

What is a two stage compressor?

A compressor with two or more cylinders of unequal size in which air is compressed in two separate steps. The first or largest cylinder compresses the air to an intermediate pressure and then exhausts it into a connecting tube called an intercooler. From there the intermediate pressure air enters the smaller cylinder where it is compressed to an even higher pressure and delivered to a storage tank or the main air line.
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Figure 22: Two-Stage Compressor
7.0 Type of Air Compressors

Compressed Air System

The compressed air system may be supplied from the mechanical workshop if there is sufficient capacity or, for remote body and paint shops or where capacity is too small, by a stand alone system just for the body shop. In either case it should be borne in mind that the air requirements for the body shop are somewhat different to those for a mechanical workshop. This is particularly true when considering the air supply for paint spraying.

Air for paint must be completely clean, free from moisture contamination and at the correct pressure and temperature. This is achieved by the use of regulators, various filters, condensers/driers and after coolers. Supply for air tools invariably required the addition of lubricating agent into the air. Again various types of lubricators are available from either compressor or air tool.
The exact air supply requirements are dependant upon the installation and type of compressor selected. Guidance on specific installation requirements is frequently available from compressor manufacturers, many of whom provide a full planning and installation service. Correct installation is important to ensure that air is drawn only from a clean, dry source, that the optimum air temperature is achieved and that piping is such as to prevent undue pressure or efficiency loss. Selection of compressors type will be dependant upon available budget, capacity requirements and consideration of factors such as available space, noise level requirements etc. The main features of the various types of compressor are listed below:

Piston Type

· [image: image64.jpg]


Generally cheaper
· Noisier than rotary vane or screw types
· Less efficient than other types
Figure 23: Piston Type Compressor

Rotary Vane

· Quieter than piston type
· More compact than piston type
· More efficient than piston type
· [image: image65.jpg]


Less moving parts
· Can be left to run continuously
· More expensive than piston type, particularly below 10hp
· Direct drive form motor provides greater mechanical efficiency 
                                                Figure 24: Rotary Vane Compressor
Screw Type

· Quieter than piston type

· More efficient than piston type

· More compact than piston type

· Usually supplied as complete system with after cooler, condenser and control system

· [image: image66.jpg]


Direct drive from motor, provides greater mechanical efficiency

· All compressors should be serviced regularly

· All compressors should be drained daily

                                                 Figure 25: Screw Type Compressor
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 Air Dryer

Screw Type Compressor
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Piston Type Compressor

8.0 Pressure and Volume

It is most important to understand the relationship of pressure and volume. A simple analogy is to look at a kitchen tap. If you have the tap on and place your finger against the flow you can feel the pressure. If you were to place an empty bucker under the tap what you collect in the bucket is the volume of water.

To continue the analogy if you were to use a fire hydrant the pressure of water would be similar to that of a kitchen tap but the volume of water would be considerably more. The bucket would fill much quicker with the fire hydrant.

The measurement for pressure is PSI (pounds per square inch) or bar pressure. The measurement for volume is CFM (cubic feet per minute). Air is also measured in litres per second (L/S) and cubic metres per hour (M3/H). The volume is extremely important. If the compressor being used has a maximum 4 CFM and the tool required 8 CFM then obviously it is impossible to operate the tool. It is like trying to lift a two ton weight with a one ton forklift.

If a user complains that the air receiver is running out of air and the pressure is dropping quickly he is using too large a tool for the machine’s capacity.
It is important to note that there are two different volume measurements. One is displacement which is the amount of air displaced in the compressor cylinder, the other is FAD (free air delivered) which is the actual amount of air being produced by the compressor. The FAD is a lower measurement but is the one that is used to identify the maximum performance of the compressor. The air displacement measurement should be ignored when calculating the compressor’s capacity.

Please remember your desired pressure will be achieved if you get your volume right. Once your compressor produces more volume than is required (or being used) then the air builds up to the required working pressure and stays at that pressure until the motor is switched off.
9.0 Carry Out Routine Maintenance on Air Transformers
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How often should the transformer or condenser be drained of accumulated moisture and dirt?
It depends on system usage and the humidity of the air, once every day may be sufficient. In heavily used system or in humid weather the condenser or transformer should be drained more frequently.

What steps should be taken if moisture passes through the transformer or condenser?
Since moisture in the spray gun atomization air will ruin a paint job, it must be removed from the air supply. As long as the compressed air temperature is above its dew point temperature, oil or water vapour will not condense out into solid particles.

                                                        Figure 26: Air Transformer
Check the following:

· Drain transformer, air receiver and air line of accumulated moisture

· Make certain that the transformer is located at least 25 feet from the compressing outfit

· Main air line should not run adjacent to steam or hot water piping

· Compressor air intake should not be located near steam outlets or other moisture-producing areas

· Outlet on the air receiver should be near the top of the tank

· Check for damaged cylinder head or leaking head gasket. If the compressor is water cooled 

· Intake air should be as cool as possible

What causes excessive pressure drop on the main line gauge of the transformer?

· The compressor is too small to deliver the required air volume and pressure

· The compressor is not functioning properly

· There is leakage in the air line or in fittings

· Valve are partially open

· The air lines or piping system is too small for the volume of air required. 

9.1 Routine Compressor Maintenance

Although you should follow the manufacturer’s maintenance schedule exactly, in general all outfits require the following maintenance:

· Drain accumulated water daily more often in humid weather. It is a good idea to check it every time you drain the air transformer

· Check oil level

· Ultra sonic test receiver (tank) for weak spots

· Check release valve (danger of over pressurisation)
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  Danger and misuse of compressed air

· Respect pressurised air

· Never block pressurised air with your finger

· Never point pressurised air at yourself or others

· Never use it to blow dust of yours clothes

Important Notice

· Blow guns or nozzles etc. connected to air lines should not be directed at any part of the body. This is extremely dangerous practice and can result in air entering the bloodstream causing serious injury or death.
· When disconnecting an air line etc. from a quick release coupling, keep a firm grip on the flexible air line. Remember; the air begins escaping instantly and the air lines will react in a whipping action if not held firmly. This whipping action can cause serious injury.
· Please remember how dangerous compressed air can be if not handled with respect. Compressed air is a tremendous and very useful energy source, just waiting to be released at any moment in either a useful or dangerous manner.
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10.0 Personal Safety
· Never work on a compressor with a necktie hanging loose, long hair hanging down or any clothing that may be sucked in by the compressor or motor.

· Never use air from a compressor for breathing purpose or filling an air cylinder unless specified or equipped for this purpose.

· Never put a ‘shut off’ valve directly in the delivery air line of a piston compressor before the receiver unless there is an adequate sized safety valve between compressor pump and ‘shut off’ valve.

· Never use non-tested flexible tube (example - garden hose) for compressed air. (Apply same caution to rigid air line).

· Never clean a machine with a blow gun without eye protection.

· Never operate a compressor without a guard. The compressor may start without warning if in auto mode.

· Never block the end of a tube, nozzle, shot gun, air line etc. with any part of the fingers or skin.

· Never start a pneumatic tool on the ground or in any position other than the intended operating position.

· Beware of pneumatic grinders/sanders etc, use all the protection available.

· Finally never, inflate a truck tyre without a wheel rim guard.
11.0 Compressed Air Pipeline Layout for Spray Room
Figure 27[image: image71.jpg]


: Pipeline Layout for Spray Room
12.0 Spray booth operating controls and housekeeping

12.1 Use and clean a spray booth

· Spray booth operation (See Module 5 Spray Painting, unit 6 Spraying Techniques)

· A spray booth should be kept tidy at all times

· Picture demonstrates untidy floor which could be a trip hazard
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13.0 Choose and Use Different Paint Drying Equipment

13.1 Waterborne Paint Air Blowing Equipment
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DMG-501 & 620- Waterbased Paint Dryer System

Description

The DMG_620 Dryer System consists of a stand and 2 DMG-501 Dryer Guns (also available separately). These products have been developed for accelerated drying of waterbased paints, to reduce drying times and increase productivity.

The Dryer uses the Coanda principle, amplifying the airflow through the device from a low input of air into the handle. A replaceable filter is included to trap any airborne debris from contaminating the paint finish.

The DMG Air Dryer System complies with ATEX regulations 94/9/EC, Protection level; 2 2GX, Suitable for use in Zone 1 and 2.

	Product Specification

	DMG-501 Dryer                           Max Inlet Pressure                     Typical  Air Consumption        
	                                                       7 bar                                            325 litre/min @                        3.5 bar                                    

	DMG-520 Stand                            Max Inlet Pressure                        Hose Attachment by MPV type QD
	                                                  7 bar


[image: image72.jpg]


[image: image73.jpg]



Static Electricity can be generated by air passing through hoses. To prevent such a risk, earth continuity to the equipment and the object being sprayed should be maintained. Use conductive hoses and recommended to attach an earth clamp to the stand upright. Check earth continuity with an ohmmeter, it should be less than 1 Mohm.
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Never exceed the maximum recommended safe pressure for the equipment.

Never aim the dryer at anybody. It is recommended that eye protection is worn when using this equipment.
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The A-weighted sound level of this product may exceed 85 dB (A) depending on the pressure/airflow being used. Details of actual noise levels are available on request. It is recommended that ear protection is worn at all times when using the equipment. 
Maintenance
The only maintenance required is to ensure the equipment is kept clean and free form paint contamination.

Regularly check the filter. If the filter is blocked it will restrict the airflow and reduce the drying effect. When contaminated, dispose of the filter and use a new replacement. Filters are available in packs of 3, (Part No. DMG-5-K3)    
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Figure 28: Installation of Stand 

	Spare Parts DMG-501-K Air Dryer

	1
	Filter Pack of 3
	DMG-5-K3

	2
	Male QD
	MPV-5

	Spare Parts DMG-520-K Stand Assembly

	3
	Tripod Stand
	

	4
	Stand Upright
	

	5
	Clamp
	

	6
	Extension Arm
	

	7
	Hose Assembly
	H-6066-B

	8
	Thumbscrew
	

	9
	Female QD
	MPV-424


Installation 

· Fit stand upright (4) to tripod base (3) and tighten thumbscrew (8).

· Slide extension arms (6) over upright (4) and secure with thumbscrew (8).

· Slide clamps (5) over the arms (6) and secure with thumbscrew (8).

· Attach hose (7) to the clamps (5).

· Insert the 2DMG dryers into the QD fitting on the clamps (5).

· Attach supply hose QD to the clamp (5) with the male QD.

The air supply should be filtered, dry and free from oil (as you supply the spraygun). The DeVilbiss range of DVFR filter/regulators are recommended.

Operation 

· Turn the dryer ball valves to the off position.

· Turn on the air supply. Turn on the dryer ball valves until the required airflow is achieved. If more air is required, increase the pressure at the regulator.

Flash off of Base Coats

The paint drying and curing process is dramatically improved with the introduction of an additional air flow from the corners of the spraybooth cabin.

This clean, filtered and heated air supply creates the idea environment for the fast, controlled flash off of waterborne base-coats and rapid through curing of low VOC top coats.

The optimum air temperature together with the disruptive airflow from the whole nozzle accelerates the evaporation of water form the paint coating.

The system is designed to cover the whole vehicle in one operation which also ensures that there is consistent drying of waterborne base coats.

On the fully automatic system the built in timers, temperature control and audible alarm combine to produce the most effective quality control for operators.

This takes the guesswork out of drying and removes operator error from the flash off process.

No cooling is required at the end of flash off and the operator can immediately proceed with the next coat.

Your existing spraybooth oven can be upgraded simply and cost effectively by retrospectively installing auxiliary air moving system.
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Air Blowers in Corners of Spray Booth
Figure 29: Spraybooth

· Fast flash off time 7 minutes – complete application

· High Building primer baked in just 15 minutes

· Ultra High Solids clear/solid baked in just 20 minutes

· Reduces the need for fast activators. Less stock holding

· Cover the whole vehicle

· Clean in operation

· Not compressed air driven

· Reduces energy consumption by around 40%

· Total process time for each base and clear job of 1 hour

· Adjustable nozzles for panels painted off the vehicle

· Save time & energy

· Reduces the risk of trapping water in the paint film

13.2 Infrared Drying Equipment

Drying Techniques
The basis of good work is the choice of the right tool and the right technique. For better efficiency, forced drying can also be used in substrate preparation.
Infrared and UV devices save time and money. They enable you to complete several stages of a job on the same day, ensure the fastest curing of materials and can cut energy consumption too.

Infrared drying is advantageous because it saves energy and is very efficient. The required heat is available immediately after starting and can be used exactly after starting and can be used exactly in the place where it is needed.

To avoid the most common mistakes made during infrared drying, consult the table below. It lists the most important facts.

Average Drying Times
Drying times may vary according to the kind of infrared device used. To avoid flaking and boil, use infrared drying for every coat.
	Drying Times

	PE-Stopper
	Approx 5-7 minutes

	Spray Filler
	Approx 10-15 minutes

	2K-Filler (50 microns)
	Approx 6-10 minutes

	2K-Filler (150 microns)
	Approx 15 minutes

	2K-Topcoat 
	Approx 15-30 minutes

	2K-Clearcoat
	Approx 15-30 minutes

	The values given above serve only as examples
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In the case of critical substrates, the heat level should be reduced, which may lead to longer drying times. Base drying times for other materials on your own experience.   
Infrared Drying Equipment
[image: image79.jpg]



Control Panel

Figure 30: Infra Red Short Wave
13.3 UV Drying

UV- drying products such as UV stopper or UV filler are ideally suited for minor repairs. These products through-harden when exposed to a special UV light. The advantage of UV drying is the extremely short drying time (< 1 minute). Also, the surface does not heat up so that hardly any flash-off time is required.

14.0 Terminology & Definitions 

Absolute Pressure - The existing gauge pressure plus atmospheric pressure. At sea level the gauge pressure in pounds per square inch plus 14.7 gives the absolute pressure.

Activated Alumina - A regenerative desiccant.

Aftercoolers - Devices for removing the heat of compression of the air or gas after compression is completed. They are one of the most effective means of removing moisture from compressed air.

Air Receivers - Tanks into which the compressed air or gas is discharged for the compressor. Receivers help to eliminate pulsation in the discharge line and also act as storage capacity during intervals when demand exceeds the capacity of the compressor.

Ambient Temperature - Temperature of air surrounding the equipment.

Atmospheric Pressure - The absolute pressure of the atmosphere as measured at the place under consideration.

Bar - A metric unit of pressure equal to approximately 14.5 PSIG

Booster Compressors - Machines for compressing air or gas from an initial pressure, which is considerably above atmospheric pressure to a still higher pressure.

Closed Loop System - A system in which air exhausted from the actuators is returned as a closed pressurised circuit to the compressor inlet.

Coalesce - To fuse, unite or grow into a mass large enough to fall due to gravity.

Compressor Regulator - A device fitted to the compressor to control the output of the machine.

Condensate - The liquid form from water vapour or gas into liquid.

Condensation - The process of changing vapour or gas into liquid.

Desiccant - A substance suitable for absorbing moisture.

Dew Point - The temperature at which moisture begins to condense.

· Atmospheric dew point – dew point at atmospheric pressure.

· Pressure dew point – dew point at pressure

Note: In selecting an air drying system only pressure dew point is important.

Displacement Of A Compressor Cylinder - The volume swept through by the piston. This is usually expressed in cubic per minute.

Double-Acting Compressors - In which compression takes place on both strokes per revolution in each compressing element.

Dryers, Refrigerated - Dryers that use a refrigeration system to cool and condense moisture.

Dryers, Regenerative - Dryers that use two desiccant towers. One tower dries the incoming air while the other regenerates the desiccant.

Filter - A device which removes foreign matter from the working medium.

Fusible Plug - A device fitted in the hot discharge zone of a compressor for protection against high temperature.

Gauge Pressure - The pressure as measured with reference to atmospheric pressure; where no other indication is given, pressure expressed ‘bar’ are assumed to be gauge pressure.

Hot Gas By-Pass Valve - A valve that by-passes hot refrigerant gas from high pressure to the low pressure side of a refrigerant system. The valve is generally used to reduce refrigeration capacity to maintain a desired refrigerant temperature.

Intercoolers - Devices for removing the heat of compression of air or gas between consecutive stages of multi-stage compressors.

Lubricator - Device which introduces a controlled quantity of lubricant into the working medium.

Moisture Separators - Devices for collecting and removing moisture precipitated from the air or gas during the process of cooling.

Micron - One millionth of one meter or 1 meter = 1,000,000 microns.

Multi-Stage Compressors or Compound Compressors - Are those in which compression from initial to final pressure is completed in two or more distinct steps or stages.

Portable Compressors – Consisting of a compressor and driver mounted so that they are readily moved as a unit.

Pressure Regulator (Pressing Reducing Valve) - A device which reduces the line pressure and maintains it relatively constant despite changes in inlet pressure and outlet flow rate. 
Pressure Relief Valve (Safety Valve) - A device which limits the maximum system pressure by exhausting the compressed air to atmosphere when the required back pressure is exceeded.

PSIG - Pounds per square inch pressure as measured by a gauge.

Purge - Usually refers to the removal of unwanted air, water or gas.
Refrigerant - A fluid used for heat transfer in a refrigeration unit. Feron 22 and R134A are commonly used refrigerants.

Regeneration - Reactivation of desiccant.
Ring Main - An air main which begins and ends at the compressor so that every outlet has two possible sources (routes) of supply.

Saturated Air - Air at 100% relative humidity. It takes 7.8 cu.ft. of free air to saturate compressed air at 100 PSIG. Therefore, as long as the atmospheric relative humidity is over 12.9% (7.8 x 12.9 = 100%), which it almost is, the compressed air from an air compressor is saturated. (This also explains why an air dryer is a must for a compressed air system).

SCFM – Standard Cubic Feet per Minute. Standard air is defined at 68oF (20oC), 14.7  PSIA (1.01 bar) and 36% relative humidity (density, 0.0750 lbs./cu.ft).

Silica Gel - A regenerative desiccant.

Single-Acting Compressors - Are those in which compression takes place on but one stroke per revolution in each compressing element.

Single-Stage Compressors - Are those in which compression from initial to final pressure is complete in single step or stage.

Specific Energy Consumption - The general accepted method of measuring the efficiency of air compressor i.e. the amount of KW or HP required to produce 100 CFM (FAD) at full load.

Two-Stage Compressors - Are those in which compression from initial to final pressure is completed in two distinct steps or stages.

Vacuum Pumps - Machines for compressing air or gas from an initial pressure which is below atmospheric to final pressure which is near atmospheric.

Volumetric Efficiency - The ratio of the actual capacity of the compressor to displacement and is expressed in per cent.
15.0 Compressed Air Pipeline Layout for Work Shop 
Figure 31: Compressed Air Pipeline Layout
Summary

The selection, use and maintenance of refinishing equipment, spray guns, cups, compressors, regulators, hoses, spray booths, respirators, etc. is very important for creating a perfect finish. It definitely requires a solid knowledge of surface preparation, finishes and spray painting equipment; the first two are extensively covered. But even an extensive knowledge of surface preparation techniques and paint chemistry is not enough to assure a professional finish. It must still be applied by a spray gun and all of the variables of its use must be controlled.

The equipment necessary to apply the finish – the spray gun, cup, regulator, hoses, compressor etc. – must all be matched to the job and to each other and the equipment must be used and maintained properly, with an appreciation of how it works the way it does.

The moment of truth for any finish is when the trigger is pulled on the gun!

Self Assessment

Questions – Module 5. Unit 2
1.   What is the function of the second stage of a two stage compressor? 
	


2.  Explain F.A.D 
	


3.   How often should you drain off water from a compressor?
	


4.   Explain the term H.V.L.P. 
	


5.  What is a spray gun? 
	


6.   Explain a gun set up. 
	


7.   At what pressure does a SRI W operate?
	


8.   Why must compressed air never be directed at anyone?
	


9.   What pressure should a spray booth work at?
	


10.  Which method dries paint faster – Infra red or ultra violet? 
	


Answers to Questions 1-10. Module 5. Unit 2
1.
	Compress the air to a lighter pressure.


2.

	Free air delivery  


3.

	Once a day 


4.

	High volume low pressure



5.

	A spray gun is a tool that uses compressed air to atomize paint and other materials and apply it to a surface.



6.

	Air cap, Fluid Tip, Fluid Needle


7.

	29 psi or 2 bar


8.

	It can result in air entering the blood stream causing serious injury or death.



9.

	Negative and Neutral


10.

	Ultra violent  


Suggested Exercise

Strip and reassemble a suction fed sprat gun. Identify and explain the function of the different parts.

Operate and shut down a spray booth.

Outline a routine maintenance schedule for the following: a spray booth, an air transformer and compressor.

Training Resources
· Classroom/workshop

· Spray booth and mixing room

· Gravity and suction feed spray guns

· Compressor

· Air transformer

· Air hoses

· Visual aids  
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