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9 J.0 Compressed Air clop¢ [§6ecl§E0005 con:magepudyp:

Compressed air alo3p¢ [96eI§E2005 32800 conieagepwd $&jk §oopd
(o0) Compressed air eloyp& cg€olamnaeom saepogpqp: (flying objective) $E
(9) 32098 =a0gE:a0pd compressed air o3 [&aop5

Compressed air & [qEs3aie[opE ogdioom dlgd:
656000  Jod(“Horse  Play”)elopé  codcsiglopt
a3805aqp: [g0§E2000n Compressed air 2op5 3208
3205gCs00pd 2a6p[gd200I

Compressed air &1 [§E:a80005 8z222 (pressure)
el ©oopdaopSi Compressed air $& sa0n o3&
c0neon  eSqps  Iepogcudgp:aopd s
GonmgePod gqp:ooRdi qodeer §08 Gkod $& $505
GO 26E[gR: GHEPYP:0Y 03805 205000 [gbeo
§E20051

Compressed air & 6§50 (nozzle)e [gbedlaneom seadelopoopd: Falopzango?
qlL.o38: qodB:e0§Eaopdi dBelopE compressed air 0005 GonsagEPLSYPEd [gdeoed §E00!
2660’ 6w0de) 6og:e(o3padad compressed air o€eapadasgs [§9§eo05 F20gS elopadosp
60mE:00p01 6802003368l 32 “Embolism” 0pesl 20pdi erogeeEsmaecvs(air bubble)gpielopé
cogselopoecoigp:  805ed[gE:0d  [g0eosEaopdbi  eogielopadad  compressed air  gpio
eepodayigliclopE coma 1 eoolgod[gls (paralysis) $& 320005 90903 [§08E0R0N
:50:c0dg/eo0n  compressed air oflgddleo eagielop (blood stream)oda  eepodogndion
3200093250503 B80de0§Eaopdi

Compressed air [g¢ o0§qCeqs [grod[gtisé 32005

m00pSqpioB  ofo8gioond  commgepeSupiol:  Bfp3eadSaup:
20050005 2adegies[390 [§d0pdH saoyeumnlybeomalopé copds
COMPRESSED ;¢ compressed air 03 3209500 qfeseomnaeopé copdieoms

AIR 0323 [Gev6 [3BS: [§BoogS

Compressed air [§¢ co§qC:eqe(cleaning)gopdes olgdecscdzadilon Bsas(pressure)o?
3200q§Eqec 5o cBSi0ome]  e0ndadsp00pd  esdacd(nozzle)madimaenod  saddges

;[oJoo: BodoRsicd0pd 005§oE WON3Ees0Rd  3dpEaWIgPs 83362005  Personal
Protection Equipment (PPE) gqps03 005908 omogudao&oopdi Exhaust ventilation §ooon air gun

4P 200G Qs oBoogdicgaopde
Compressor qpsoosoopd 0059§:30038:5 3209§020pdqI0550[gEqps(Hot Surface)el sagepud
o} 2003{gjqf §oopds
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Compressor gp: 6en&:e520p9928] 329306[gpodagP03 g&oncdudeomeloypE air compressor
069ad:0000 s oo 80§ 08030§05(200°F)308 pes  epdoopdn  sacg§eesa0pd
F2EPoe0d9El qod§[gEaopda’ [1305§[gE eaB88Eeon

Compressed air $& 00520050000 =§p§reon GodFgePdyP: cEicoicocep(safety)
2003gqf aophs

(o) Pneumatic Safety
() Electrical Safety
() Safety Attire

. . COMPRESSED AIR
(%) S.afe Working Practice BEWARE OF INJURY
(§) Site Safety Rules OR DEATH

(©) General Safety
() Read and Understand All Warning Labels $&

() Chemical Safety o3[g&aop5i

Pneumatic Safety

o
77N
: L

¢ 00-0 Isolate Compressor From ¢ 00- j Depressurize @ 00-p Check that
System Compressor and Pipe compressor pressure gauge
Work reads zero

Electrical Safety

"‘-}‘ \‘gl‘
: )

Mo /
1™ |
|
‘

¢ 00-G Isolate From Main Supply @ 00-§) Remove Fuses Q 00-5 Test For Incoming
Power

9 J.0.0 60t 3256p0d m&ieoie0q§ cBodsnqepdaagodyp: (Safety Guidelines)
680050l Gomimgeped mEieoweogs cBodsoaepdeagdyp: (safety guidelines) o3
gICsq0d0§ 80d50q5 B=ab0p5
(0) Compressed air 03 cpagnadudmaeq[gpiedad oBaddod vondgss 2o 15 psig Bs:0005
[gEsco§e0mn  B80dgodgdeodaopbi  Compressed air 033209yl 320053200054
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20§qEgEs qpognn305a3 20§qE{gE:ade[grpdootdl

Compressed air 03 20§qE:eqerobcsgpiaacgod 32034g|cdag€ 30 psig 830z (pressure)
0005 eeoypegsonteon Goggles 9Bewrdd safety glasses 02005 c0Canypeomn omnzuSes
0gdsqs(PPE)0d 005e0&20&20051

§24036 Boupod §:030m0z0500050g05:(ear protection device)gp:od 0odeoEaoEaopd
Compressed air 3¢ 2%:95320305 qpdqudq] cpodpGaon:a00d duty clamps $& fitting
QP00 2aaddgoo&aopdi 08engPesmEoopd sagudsaenindamn 3%y 20&aopd
qo58:e500001  Bodegqeeornod  ogobigpiad  3a0de[gpotaln  dod(hose)  cAlad(gé:s
0300705 [god[gEselopE [gEsco§eomn dB80daqp:nd [gdeoEapd

0050005 coodemyPopd dod(hose)od saaddgqC safety device $&soop soadge$
832600051 3od(hose)edlodogf afewnod [godagqiC safety device 20pS =agepod
ofgdeznt Bz2:03 cagpgiea0dI

Compressor ¢ agoda200d compressed air 03 0305805 320005q[g8: ogiapEao&ali
(0B5J0d 320005q)[9E: [ro68Eqs 8&E:pdam:anpd oodgpie agadoopd compressed air
939

Isolating valve 2005 self venting sa§jg32022 (type) [gd20&o0p5

A.S.M.E. safety relief valve o3 8[gEo0p5 pressure rating [§& cBcv0d 006s0E[gEs olgiapd
20EAl

§EEmommBaeddlg  6§86Sqp:  $EB05Ba0p)  pressure  vessel  gpodom
eoeapEand(air receiver a3wupdd storage tank) sa[gdsaoddgioo&aopdi

9 J-0.) Common Air Receiver and Auxiliary Systems Safety Issues Checklist
630053 check list o33203dgg ©c8cwneabo00d Gommagepdyp: [goedl[gl:od eagpspds
0§05

Installation Yes No
o | Air receiver is securely anchored to the floor.
J | The supports are designed for anchoring the air receiver.
(eg the piping is not designed to be used for anchoring)
9 | Air receiver’s position means there is no build up of contaminant at
the opposite end of the air receiver to the blowdown valve.
G | There are no flammable liquids in the vicinity of or near the air
receiver.
§ | Air receiver is located away from traffic areas.
Compressor Yes No
o | The compressor is using the correct lubricant.
J | The compressor has adequate guarding to prevent contact with the
pulleys or belts.
9 | The compressor has adequate insulation/guarding to prevent contact
with the hot piping.
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Operator Yes No
o | The operator is sufficiently competent to perform tasks adequately

and safely.
Air receiver Yes No

o | There is no internal corrosion that could affect the wall/shell
thickness.

There is no internal build-up of contaminants.

ressure relief valve Yes No

The pressure relief valve is the correct type and size.

The pressure relief valve is set at the correct pressure.

The pressure relief valve is located at a safe level.

The pressure relief valve is vertical.

The nozzle for the pressure relief valve has not been plugged.

O N o C |0 |T I

There is a pressure relief valve.

Blowdown valve Yes No

o | The location of the blowdown valve is an adequate distance from the
floor to avoid splash back.

J | The location of the blowdown valve relative to the floor is adequate.

9 | The location of the blowdown valve is located at the lowest point on
the air receiver.

G | The blowdown valve is working efficiently.

§ | The automated blowdown valve is regularly tested to ensure that it
is functioning.

Pressure gauge Yes No

The pressure gauge is of good quality.

The pressure gauge has a red line marking.

V| |O

The pressure gauge is within the calibration range required for the
air receiver.

0 - [afgEcB§:864a€:55:qp: (Type of Maintenance)

;eontads efficiency gia$s ocdoonzada00d qO5:q[gE: (unscheduled downtime)qps
eagpspd: 65e0q$300305 compressed air system gp:od 00S (g[S B§:a8Gsaqp: [grodes
(periodic maintenance) c332600001 [g[g€aB8:0862g olgiapd[gts ecdecnadlgeielopt gdimalqyps
0832600050005 3¢ 20:g[gCs crou3BE[GC:(air leakage) $& 8320t 00oROBE[GE:S (Bl §E 2005

Compressor 22p§§[gGoo0d[ge: (high operating temperature) 1 eqegdo€eod comisgn
control ocpS8€[gEs (poor moisture control) $& 3apodaa6[03s(contamination) dloCegpigtsad
[§6c08E081 [gooosn o[gdedd [Bonle) [glo€ cB§:a88:aqp: [grpddlon mamSmany a0
50550866051 00008 §:qE:0005 $05:qpHgE [gooogogpo? 6lggE:8E0pd
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Compressed air system § do€aopd equipment gp:o? coodapbongpiel pR$loFpsqodyp:
2038 [g[g€ B§:a8Egqps [grpdoo&aopdi  apodapbongpiode  pdoodsagisogt ©pdaopd
00680:aqt [gjp6a0E20001 6pbaopd [g[gEad§:86:adk [giapEao&aopdi epboopd 32805333E:03
cBapudo0&aopd 02009 0R8oFPeqodgP:ad quagtaopdi

9. J-0 332800pdmadlo00n [gfgEad§:038:(gE: (Demand Maintenance)

c832600p0m08loom  [g[qEa38:884gEs(demand maintenance) o300p5¢n 33260000s0qS
a3o0pd gEdo0pdze§s Buopcd 303ggs ©[gb§E0RS oegmacspogaorn service cv[gts
[GlgE[EE: [g020p5m qodaopdzadle [g[gE[gEs(beakdown maintenance) vpcopSseal copdi
opgoyeddenbioopboy  cobqeoodoophs sacgh  opboqediodapioogy  [glgbedsadlng
(maintenance)§js [9620p51 88[3 055000050000 on5[gEsosp(mechanic) aBuwupod agdodoow:

(electrician) 98e0r05 service technician o303 c326000) 32al§z500 64l (B¢ [[gESE:[E{gd 05
o[gfgtet eomEraneamnndeuigs 206om0p §oc50p0N ©cdanEadaopd diragpigd [gdedl

880005y

9 - J- ) 070030500002965(9¢ [3j0oC [gfgEcB§:9864{gE: (Preventive Maintenance)
omagudoopdzees(ge [BooE[g[gEaBs:a384qE: (preventive maintenance)ado0pben 2005605
0020009 S 30038:m0000069m0p¢: Heslgirpdecyfieon service G 83360005 Za60I00:

[GlaCede [960p5n Consumable item opesleom  Groodgps  Bodgpd  Sozegc
Sepudfgese (962005 88[03md0pd service provider Boupod oodlgEeosp(mechanic) a3wupod

agl6od20wn: (electrician) 038302 CVOP GeSAGEPS servicing &S K06IoRCogE(YE I

c0od servicing cpde & B262005 [g[gCer 3230gpSte 03B [BoaEooeomopooieny§oopd
005q|05200588l(breakdown [gdo0pd9a6l)0gE mr§arepd 0§odgp: edloCeon

om0g050000068(g¢ [030oE[g[gEB5:864gE: (preventive maintenance) cpSesagpsen
(0) eqpsdst erood Bodypiod >SS 0desofgta vos cdapudeudgt:

(1) Bamn8 cgfoboncmialigyod ofoSeordHosEe:
() Backup system 9800705 standby unit qpod 0desolgCs(test) cenlioyod[gCs(operate)
(G) Dryer 1 separator 5§ storage 0303 Gom8ign 2006 YL’ ebesol§S:

(9) Condensate drain trap qp: 608> 3006 CSeE odesotgs:

6) ecoud88[gEs(air leak)qp:oa? [g[gE[at: (repair) $¢ ¢o5006:00E[GE: (keep records)

(Q) 2005¢0b0m0p) SSeepodagE 3a0Fens [glgly Bevpcd saconin: [glgCaqps [ged
GO:@E:
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9 J-J? Comprehensive Maintenance

Comprehensive maintenance a30000¢0 preventive maintenance o30€ wdlo€eo break
down [g6oopd3adl cong) [4Eq§ eale $E [gEe 003 dloCBe [gdoopdi cvod servicing cC¥Se5E
83262003 [g[gEer 2280gp5se o dlo€aopbi wpdaopdgyCer servicing cpde o3 Gozg$ oaddli

9 -J:G [30°8 o§0S:aqp: [gepdej [g[g€cB§:086:[g€: (Predict Maintenance)

[oo€ o§e8:aqp: [gepdq) [glgCoB§:a384gE: (predict maintenance)sdaopSen ©q058:8
[PBlonComagudeseaogadigrpdeon  [g[gEads:ad8glgboopdn  [pFemean  plant  gpisc
qOGagieom process gp:apE dloCeam oadm3§orngpioopd eqod8:d [Boa [gg€escdeadoodi
pump oodads 6pbo0pd 3a§§0pEq5eRdI 65§005508edlE: pSqfopes?t ogES8:d socdewat:
§E20p503 “Vibration Analysis” cpO[gE{gE o988E0pdn o pump gps air compressor gp: Gl
electrical panel qp: terminal gp: cable qp: qo>8:8Ee0d soefgeacs §o§od “Infrared Thermal
Scanning” a300pod “Thermal Imaging” cpO[gEig 288Ea0p51 Bl eypdel[f oot Besmne
predict maintenance cod[gEdg¢ crSoy0§odypign 2005008E0051 eunies0d qoS8{gtelope
production losses 1 damages | delay cost 1 down time cost ©20[g¢ ed:gragpigrst qEa3E

§§E2005

9 J- J-§) Performance based Maintenance

Performance based maintenance 8300p5¢n system ood9 20pS 200500500:00p) dgss
2038 :[Feent:es8Eean 30d0o000 [gIgE B8:864gE:§ [§Ba0pdn Compressed air
system oobgs: efficiency 22kW/100CFM [9¢ eentiesesant sanedoonoopd (guarantee
performance) [g[g€ 038:038qgC: (30205 00dspdemmdgC compressed air system oobo &

efficiency 20p5 22kW/100CFM 000 8&agjoga:dlon 82062009 [ggad8:a88:aqps [giapdilepdup
smeéoo’):@& @&Déu

9 -9 Maintenance Check List

Compressor The compressor and intercooling surfaces need to be kept clean. Fans
Package and water pumps should also be inspected to ensure that they are
operating at peak as performance. Check system for compressor and
motor lubricant leaks and cleanliness.

Inlet filter Inspect and clean or replace. Inlet filters and inlet piping should be
cartridges maintained at least as per manufacturer’s specifi cations, taking into
account the level of contaminants in the facility’s air.

Drain Traps Clean out debris and check operation periodically.

Compressor Inspect daily and top-off or replace as per manufacturer specifications.
Lubricant Level Change lubricant filter as per manufacturer specifications.

Air Lubricant Change as per manufacturer specifications, or when pressure drop
separator exceeds acceptable level.

Lubricant Section | The compressor lubricant and lubricant filter need to be changed as per

manufacturer’s specification. Lubricant can become corrosive and
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degrade both the equipment and system efficiency. For lubricant-
injected rotary compressors, the lubricant serves to lubricate bearings,
gears, and intermeshing rotor surfaces, acts as a seal and removes most
of the heat of compression.

Belt Condition

Check belts for wear and check/adjust tension as per
manufacturer specifications.

Operating
Temperature

Verify that operating temperature is as per manufacturer specification.

Air Line Filters

Replace particulate and lubricant removal elements if pressure drop
occurs. Inspect all elements at least annually regardless of pressure drop
indication.

Water Cooling

For water-cooled systems, check water quality (especially pH and total

System dissolved solids), flow, and temperature, and clean/replace filters and
heat exchangers as per manufacturer
specifications.

System Leaks Check lines (especially joints), fittings, clamps, valves, hoses,

disconnects, regulators, filters, lubricators, gauge connections, and end-
use equipment for leaks.

Compressor Drive

Lubricate and clean electric motors. Poor maintenance will
waste energy, and may cause failure before its expected lifetime.

0 .G een&:§§s08 (Running Hours) o3 cBodq [giepdeann [gfyCad§:8&:qqp:

230 Foupdd
4

GroBobctonboo GBSt

e50D (Daily)

(o) After normal start procedure, check control panel and gauges.
() Using a log book, record pressures, cooling water temperature.
() Check for abnormalities compared to previous days’ operations.

320050D (Weekly)

(o) Inspect for Air Leaks (fittings, cracked hoses)
() Inspect and replace filters if necessary

(p) Check and adjust air regulators

(G) Check and adjust system pressures

(§) Check and adjust refrigerated dryer set points

6600000508
a300p0d
32001008 $°8
(p000) [gpdo3E:
(Every 3,000
hours)

(o) Check and replace filter element

() Check/change sump-breather filter element

(p) Check/clean condensate drain valves

(G) Inspect the condition of shaft couplings and fasteners

(§) Apply the specified quantity and type of lubricating grease for motor

bearings
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60000508
a3e0rod
320p{g10p3 $28
(05000) [gpdo3Es
(Every 15,000
hours )

eomio0d03§,

(o) Test all safety devices

() Inspect and clean heat exchangers

(9) Check and clean blowdown valves, check valves, interstage pipe
works, isolation mounts

(G) Inspect and clean lubricant sump check valves and strainers

005q5[gts 005, 038gCeq =[Fewnt:dapd [038E0EQE:0pd Compressed Air System
0069[30qs cBods0gepdeagd (00)qI0d

(1) Read & Follow Your Air Compressor's Manual
(2) Check the Oil Level Regularly

(3) Drain Traps for Water and Oil Removal

(4) Inspect & Clean the Air Filter

(5) Change the Separator Element

(6) Stop, Look & Listen for any unusual noise, overheating, vibrations or belt slippage and
correct before damage of a serious nature develops. Keep a daily record of key readings
such as oil pressure, oil temperature, motor amps, and discharge pressure.

(7) Check for Leaks Throughout

(8) Proper Compressor Temperature (Should be within manufacturer's limits.)
(9) Compressor Cleanliness

(10) Keep Extra Filters and Parts on Hand

0 J.§) Troubleshooting of Compressed Air Systems

Problem

Probable Cause

Remedial Action

Low pressure at
point of use

Leaks in distribution piping

Check lines, connections and valves for
leaks

Clogged filter elements

Clean or replace filter elements

Fouled dryer heat exchanger

Clean heat exchanger

Low pressure at compressor
discharge

See below

Low pressure at
compressor
discharge

For systems with modulating
load controls, improper
adjustment of air capacity
system

Follow manufacturer's
recommendation for adjustment of air
capacity system

Worn or broken valves

Check valves and repair or replace as
required
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Improper air pressure switch
setting

Follow manufacturer's
recommendations for setting air
pressure switch

Water in lines

Failed condensate traps

Clean, repair, or replace the trap

Failed or undersized
compressed air dryer

Repair or replace dryer

Liquid oil in air lines

Faulty air/oil separation

Check air/oil separation system;
change separator element

Compressor oil level too high

Follow manufacturer's
recommendation for proper oil level

Dirt, rust or scale in
air lines

In the absence of liquid water,
normal aging of the air lines

Install filters at point of use

Excessive service to
load/hour ratio

System idling too much

For multiple compressor system:
consider sequencing controls to
minimize compressor idle time

Adjust idle time according to
manufacturer's recommendations

Improper pressure switch
setting

Readjust according to manufacturer's
recommendations

Elevated compressor
temperature

Restricted air flow

Clean cooler exterior and check inlet
filter mats

Restricted water flow

Check water flow, pressure, and
quality; clean heat exchanger as
needed

Low oil level

Check compressor oil level, add oil as
required

Restricted oil flow

Remove restriction, replace parts as
required

Excessive ambient
temperature

Improper ventilation to compressor;
check with manufacturer to determine

maximum operating temperature

-End-
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