AIR COMPRESSORS AND COMPRESSED AIR SYSTEMS
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Chapter - 1 Fundamental and Basic Concept
0.0 8aom(Pressure) §§ cooomsc(Vacuum)
0. ] oy(Heat) 5§ sogg&(Temperature)
2.0 BPoggrpral afpeprgédf(Absolute Zero)
.G Absolute Temperature oeo{Scale)
5.9 52948 Temperaturelafpicdfafpt caoop(Volume)oGpB e
0.8 8aoms(Pressurelefgptcdfglcldpé aovopoopb(Volume) efpadgt:
2.q Enthalpy’ *
2.0 Gas laws
2.g meffzosonbey mfpacfuesnbesd ofpSicdgliChanges in State)
0.¢.0 Isochoric Process(Constant Volume) - {opoogd W}
o.¢. ] Isobaric Process (Constant Pressure) - (8soa: wafqpEcdaoiigbop)
0.g-2 Isothermic Process(gd§ vofnExdaop} Bbed)
9,85 Isentropic Process(aag SiopfgErofioag} [§80d)
924 Polytropic Process(saiy sgapibiogiongd [§608)
248 cfanbean oobglson(Mechanical Power)
5.2 Isothermal Efficiency
5,20 aghocS(Norze) oo onchog(Gas) Socnob acoupr cqoBagniGh
0.0 Free Air Dellvery (FAD)
0.9, WW@{PTDPEI‘HEE of Alr}
2.0, j-0 erocdiiean cqegyps(Water Vapor in Alr)
0.9, 0905 fg8+(Evaporation)
0.0,).p :egy apSmfgbad afupt:cd{gh: (Condensation)
0.0 .G Standard Air Condition
9.0 ). Dry Bulb sag§§(Temperature)
9.0 € Wet Bulb sop§§(Temperature)
9.9, J.9 aeoobopgdal opoopS(Specific Volume)
9,0 .0 Relative Humidity
2.5 J.¢ Dew Point sop§§(Temperature)
0.0, J.00 :fao3cda5d ccodiold Elevation Corvection Factor)
0.0, J.00 208k odrdodq arodiodboopbieoaigoEicdgE:(Temperature Correction Factor)
0.9p 8oy mﬁ[‘f‘m& of Flows)
0.0 Air Compressor saoﬁ;@-aae_gnﬁog& Mass Flow Rate opo3S: Volume Flow Rate wopifes:
0.09 opgbosbay oobeofelipbiafganogpbupr(Conversion Formulas)

Chapter - 2 Compressed Alir System gp: $¢ s20p{qp (Application)
_J:0 Compressed Air System eos&edl adloSoond

J-) Compressed Air ssajdgib(Application) & Compressed Air o8 Characteristic yp:
J+J+2 Working Air aewpob Energy Air
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Alr Compressors and Compressed Air Systems

JrJ-J Active Air
J+J-2 Process Alr
JJG Industrial Vacuum
J® Bpopefod] Bsmsounonaii: [§8:
J-2-0 Vacuum 3§ Blower Application
J:+J Samfifonagaop cpbelupi(Low Pressure Appiication)
J27 hmmmﬁmm&m@mé ‘M"ﬂ“ (Standard Pressure Application)
J-2 BandgEabaabcdooph cpbefup: (High Pressure Application)
JG Compressed Air aun€aqancgo’ gbogapforyodics
J§ Compressed Alir o azooqebups
J8 mecgacgepBefapindfunpr(Toolsjogob ofgef§ cfasbesm acouwm
J egbocSyps(Nozzies) ¢ Compressed Air ajoopdis

Chapter - 3 Distribution of Compressed Air
-0 Compressed Air Distribution System $@40
2. Compressed Air System qpeop&dofoogh Audliary Component yps
2.0 Distribution System Piping Layout
2.0 Distribution System § SoSandpanensyp: §§ medmedlgpr
29, Distribution System i.a'rmtcn&:mmqn
2.5 3E0pbah mqodepr
2.9 foboadpmonypr oSl
.90 mabfafeocbeanfobypi(Threaded Pipes)
2.9 200053 oohfodyps(Seamiess Steel Pipes)
2.8 odegpeonnboogh oolfobepr(Stainiess Steel Pipes)
295 sfo3fdqpi(Copper Pipes)
2.9.5 veoboobBbyp:(Plastic Pipes)
2.8 Distribution Pipe Network asopfs§) Compressed Air Pipe sadpaconsgp:
2.8.0 Compressor se08805(Inlet Piping)
28, J 320905805 (Discharge Piping) $§ Distribution Piping

26.9 acumeo&fodpr(Iniet Air Piping)
2.8.5 mfifmaphoodiooneanfaiyps(Interconnecting Piping)

-9 Sgomoryeoliy(Pressure Drop)
9.0.0 Distribution Header $& Drop c§&:qps

2.q. Pressure Loss in the Pipe System
90 §oSooguSeo(Diameter) ogo3erifgh: Houyo ogapSEt:(Pipe Sizing)
209 BodmguSazon: egapSal ot

¢ Pressure Regulation
2.¢.2 Pressure Regulation sooqgofsd
4. Air Regulators
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Chapter- 4 Air Compressors
5 2goog gBiast 48 Ghalioops gt (Useful Energy Output)
G+,) Compressor
5+ Compressor ogreSaf 20205 Compressor apsah 87 4 acoapaBoor gl
§rn) 2083553451 oadpdp(Type of Cooling)
G.J-» Heat Dissipation
§:J:G Duty Cycle
q,JﬂHWWM@
.= Reciprocating Air Compressors
§-p-> Compression Stage
G.9.J 80003 220080885558 (Multistage Compression)
5.3 Reciprocating Compressor «p=t swmgrdap: 3§ mgeSiqobep:
¢ Rotary Air Compressors
.52 Ofl - Cooled Rotary Helical Screw Compressors
G-G.J Non - Lubricated Rotary Screw
GG Screw Compressor qpral Saxongeep: $§ amgeleayoop:
G.§ Sliding Vane Rotary Compressors
G5 Vane Compressors
6.8 Scroll Compressors
§8.0 Scroll Compressor oo Fxagpiupe 4§ it
g N Tooth Compressors
g.© Lobe Compressors
£ Liquid Ring Compressors
.20 Dynamic Compressor
.09 Axial Compressor
.o} Centrifugal Air Compressors

G- -2 Centrifugal Compressor qpsall aensangpips 3§ amsgpbigodap:

Chapter - 5 Storage Tank (Air Receiver)

g0 Primary Storage $£ Secondary Storage Air Receivers

§.) Primary Storage Recelvers

£).2 Secondary Storage receivers

9.6 Receiver gp: 3§ ofonyBREanph arouwan(Air Storage Capacity)

§.§ Separators and Drains

§)8 Compressed Air Storage Tank soguSasen: ogaberbfgs:

§.q Air Receiver cobeo&anphagep(Location)
9.2 Air Treatment Equipment yp:ol asnaboooh(Downstream)opé cobeoE(ge:
9. Air Treatment Equipment gpe of soadl coo(Upstream)ogt oobeoffgl:

§)® Internal Air Receivers and External Alr Receivers
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Air Compressors and Compressed Air Systems
£)-99 Pressure/Flow Controller Device

Chapter- 6 Design Concept and Calculation
6.0 Compressed Air System g§oo05e82005 feoagpSigpt
6.2.5 Specific Power
6.0, j Volumetric Efficiency (%)
€.0.p Compression Ratio
€. J Working Pressure ope5[gé:
€.p Compressed Alr System mguSmonegaubEs:(Sizing)
8.9.9 cfasbaoplecouwnmnaf ogai{ge: (Air Demand Calculation)
€.5. ) esebaoghecouunon opablgs(Air Requirement Calculation)
€.2-2 3884g00bgeneof ot (Design Sequence)
€. Compressor Rating ssedl o€ sacfpoocbedpody fleocpd magoigm
€.5.0 ofecomgE(Inlet Air Temperature)
6.5, ) =fGofodade ecodicBbangben efpE:cd{gE:(Elevation Correction Factor)
6.9 Sy biaboanEfgopb{gt:(Pressure Regulation)
€.6 Plant Room Ventilation and Intake Air
B.q Compressor sadpaseniagueyubfgEs(Selection of Compressor Types)
€.9:5 Compressor cobopranpbearfiooph System $§ Compressor ypegofjoogh System
.0 Centralized Compressor Installations
€.0.0 Power Source
€.0. ) Annual Electricity Cost{onbgben agbobendbamte mpoyofobopaiigts)
€2 Rule of Thumbs
6.0 Alr Demand Analysis (ADA)
B.00 Compressed Air System $EooobeliEaoph Reference Code qp

Chapter - 7 Compressor Control and Compressed Alr System Control
Q- Compressor oobaaacp€sf) Control System (Internal Control)
f.2.9({m) Continuous Capacity Control
Q2. () memw
. Dymamic Compresar ok acoogobgs(Capaciy Control o0
q-p Compressor coboj:qifsBo} Control copfifg(Intemal Control) !
Q.90 Start/Stop Control 525t
q-9. Load/Unioad Control g5
Q29 Throttiing oo Moduiation Control 425
Q2. Auto - Duai Control a5
Q-9 Variable Speed Drive (VSD) [§§ Control g5
Q.28 Variable Displacement Control g5
Q.G Multiple Compressor System Controls
0.G.2 Master Compressor Control §o5:
Q.6 VSD Compressor Control $p5:
.5 Control Gop BT
. V5D Compressor Control Range
.o Base Compressor $§ Trim Compressor sagubeoen: wojaSalfg:(Size Mismatch)
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7-3
75
7-6
76
7-7
7-9
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7-10
7-10
7-11
7-11
7-14
17
7-18
7-18

9.2 wgudao phorkgd ogequdameog puw

q-20 Pressure Control Overlap

Q.29 VSD Compressor $§ Base Compressor

Q0 Sequencer qpufip§ ghaaaly copspSiat:

.59 Contol g oyl ounbgaft girobaily ot
Q.0 Compressor & Control Mode qp: 3264 oS pbogodied opfgs
.26 System Controller

Chapter - 8 ccooBBoE0: (Leakage)

0. acoupBYfEE: FBEEohopepp:

0. ecoufBaophounmangS 8axuyf sediuoyS diclodd pfet:
opbrgedcip:

Chapter- 9 Treatment of Compressed Air
-2 Compressed Air 2agpSaeaog¢(Quality)
25 oroof sofercpenyp 2§l ffiench molporpep
0. abroop Treatment ofFo§ ffEog shpaps
g0 scomepdmaay(Air Qualiy) $ saixpH{Applications)
@25 IS0 8573 d§fopp§eane 2005pcboomanp} Air Quality sseofqps(Classifications)
2.9 o8& mg8qpoB oudogobgii(Removing Particuiate Contamination)
¢-2& oqfreqegyp: of ccSopa3{gEs(Removing Moisture)
g2 63paBapo} suSepodglx(Removing OF)
g-2-0 mapgeplopbels §§ wfenybasp} eamepSasacgi(Air Quiaity)ep:

Nrmmmmnm
-9 Pressure Dew Point (PDP)

g-- Pressure Dew Point (POP) oof§scfolpfge:
£ Air Dryer gpr 2Roupdh aconfefipadesgeeapl HBfuogp:
@.5-> Compressed air ¢ oqugoouSapai§EoadepSeps(Methods of drying)
£ Dryer qpsoil Operating Conditions
g2 Ssigfaontfiieydg Condensation §acfgit aqugeprfocSapddiah:
£:5-5 Refrigeration ¢c543§ ccoadf) eqagyp:o Condensation [3baofge:
€59 Diffusion 50 maopfief Membrane qpdf aconfefipadony eambapbigh:
5.5 enoplgbob(Chemical Process)fgéecocielpabeagaamntgrobigi:(Absorption)

7-19
7-19
7-20
7-21
7-21

7-23

A S S b O g

A

812

9-2

193

93

9-7
9-7

9-10
9-11
9-12
9-13
9-15
9-16
9-17
9-17
9-18
9-20
9-22

Air Compressors and Compressed Air Systems

£:5-q Juecafzbod(Physical Process)fy§ acod afpabeogeantigepbigt:(Adsorption)

@.G.0 Desiccant Dryers

£:5¢ Alr Dryer aadfpffaog apyoliodups

£:G-00 Dryer ogequS(gE:(Selection)

-5-00 Dryer ageqpSss ssaofoof(Dryer Selection Procedure)
g5 Refrigeration Compressed Air Dryer coboofqiogep

£-9-0 Dryer of air receiver oo (before) cobaofonft:

g9 ) Dryer o Air Receiver BragoaSop€(After) ooSsofooadgl
@& scoobyp:(Compressed Air Filters)

@ .8.0 acoobuadpmeniep: (Compressed Alr Filter)

gE. j acoobyp: eguauSigE:(Filter Selection)

¢ 5.7 ogquSgSemcofeod(Filter Selection Procedure)

Chapter - 10 Condensate management
20.2 Separators §§ Drains
20, | Condensate Drain aadgsoonp:(Types)
20.p Condensate Disposal
00.9.0 Zerg Alr Loss Trap with Reservolrs
20.9. | Electrically Operated Solenoid Valves
20.9.9 Float Operated Mechanical Drains jwupoh Level Operated Mechanical Traps
o0.9.G Manual drains

20.G Drain sdpmenofcdods) aiag§€ooph Compressed Air vwnon

Chapter - 11 ghimbagomoss spdwcolaombiypi(Energy saving measures)

20.0 ghinfegonfadssSup: 3£ ogonflah st

29. j Compressed Air o c3¢osgo =sa3dgfaS:(Inappropriate Use)

co-p ienSogom(Energy SaviaisoSeph MBS ookt

29.G Compressed Air System o gGamBalfy coodomeesogispbupe

00.9 ghbapfyppdiooqt seclyobaofag) maqrde:

20,8 mobaecomyd§(Inlet Air Temperature) eoqpefgt:
00.8.0 Compressor Intake Air sagfifacypgfgba(vcovgp) \
00,8. ) Compressor Intake Air sag&facypqfata(pciuogpd)

22.q 8aa(Operating Pressure) aogpefeé:

20.0 ghmally scqpgpSeoal Bok Compressor oxbogonbeobigh:

Chapter - 12 Operation and Maintsnance
o .o Compressed MrW a.axw&q:ﬂ.&!:
99,0 eomimgsped mbsoseqh cfodgaqupdaagobyp: (Safety Guidelines)

9, J-0,) Comman Air Receiver and Auxiliary Systems Safety Issues Checklist

3, BfgEcBR:BEqbugdup (Type of Maintenance)
o J. -0 c9aboopbmadyor [GfgEcBialii(gh: (Demand Maintenance)
sJ.J.JmMMM{MMHMH&]
3 - J-» Comprehensive Maintenance
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95 B0t ofphegap: [Goobej [GfaCoBRa3b4ge: (Predict Maintenance)

2.4 Performance based Maintenance
o) Maintenance Check List

5):G ewEr§fgod (Running Hours) ofedodq frpbeon [gfabalfialingep:
0,9 Troubleshooting of Compressed Air Systems

Chapter - 13 acpoySafiosrght 8 ssafqpt (Questions and Answers)
0.0 cuighs 3¢ soefiep:
09.,) ga0hols pgoaps
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