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Chapter — 3 Distribution of Compressed Air
Air Compressor ¢ Geogp:o?d saad{gonqpe(end users)adad copbieomEs equipmentgps
823 copSieom processe qpad copdieomEs epadesNt Jodgpist vudSeamneaopdi dBdad
329306003 “Compressed Air Distribution Network” oreslaopbi So5qpeaopd Compressed Air
System &l 2283288 60dE:§oopdm505 destribution 328E:03E dlo€aopb

32004g[00pesepo3t: cdmadaopdecooenn(volume flow)sE 33o:(pressure) =og8$03C:
g§lesesnt air distribution system gpsod 8&E[giopbao&aopdi Energy efficient [§0q$ 20305
distribution system 22038:5 8sansoyeosqg(pressure drop) $05:8€00g| $p5:e890¢ [gjapSoonson
20p51 GonsaagePud nEieoieoq$ 300305 [ggpsioon:anpd opdigSiopSimnss(safety rule and codes
of practice) gpzodcopds 305508 a33a600p5n [g[gE 08§:8Gsqqp: [giepde$3a0305 distribution
system 0089ad:03 qO50:q(shut down cpde$) ec8eznt 8&E: cvG20E00r

-0 Compressed Air Distribution System $g&0
e200509¢ compressed air distribution system 008903 $0509(gd NS Gudgoozoopd

air inlet Q) T glad hand conn. receiver
< - - metal drawing
compressor dryer H .
=689 kPa Q aftercooler filter \ :
(100 PSIG) | ] D_ O— !
4 1 (== 1 0 3
o Riser
E D__O :L__‘_>_____{____)___—: . 24 Ufis
 O——0 ! stamping (50 SCAV)
' r O——CO il A ! 1,034 kPa
chemical deaning sEmmm T T ' ! ' (150 PSIG)
------------ paint . O—0 . ' :
' . ! 1 i
; O assembly E ﬁ i
: ~a— header rmm e : O :
‘ O .{ YT L R — J
; metal finishing ' '
: .- -------------------- ; ' ; i instruments
! rO—0 : .O__O; automatic weld
; ; — branch ' : L1 |
I . 0710 O0——0;
E ~a— subheader | :dd |:|d -
‘ ' added cleaning
 O0—/—=0 : - and drying if
: X auxiliary storage required
; O——0O <a—drop !
LP blower ' grind "
142 s (300 SCRM) + IMNEer ' baghouse

172 kPa (25 PSIG) 1

& p-o Compressed air system 00693 Glo€2005 component gp:a3 cedlgoonzoopdi

Compressed air cpodeusq§e0305 air compressor adscd: 3p09:[gjcos00pdn Compressed
air sao?:@leéga§qp:?3 chemical cleaning 1 paint 1 assembly 1 metal finishing 1 automatic weld |
stamping 1 metal drawing $& instrument ¢p$03 [gdoopd

3-1



Air Compressors and Compressed Air Systems eomio0d03§,

320005 Air Distribulation System 0g€ dlo€eo equipment gp:

Compressor &30:(Pressure) Gcod:g8:(Air Flow)
(o) Main Compressor 689KPa (100 PSIG)

() Small Compressor 1034KPa (150 PSIG) 24 L/S (50 SCFM)
() Low Pressure Blower 172KPa (25 PSIG) 142 L/S (300 SCFM)

cog|sssal[gCs(metal drawing)cpdqs 320305 8ss 15 psig a3320(G: cooenan(air flow)
24L/S(50 SCFM) 32600051 Geoseopglsapdess(chemical cleaning)sacgod 142 L/s (300SCFM)
$C 172 kPa (25 psig) 0832620001 adelopé main compressor o3 3sms(pressure) sacgs[g&aopd
cog|s:ad[gCs(metal drawing) $& 83222862000 enopeosspdiys eeoselop[giapded:(chemical
cleaning)zaogcb =aaddge$ o[gdSEeon o033 Bsans(pressure)cdeadqc503 Bode] compressor
;ﬂgcﬁéﬁ 8&8:00[gCso0pd 320808:038  p§oEfodpieacdropd: eagpSopt  sacgSeaojigp:
200l

Distribution System & main header 30503 o3& (ring)ooomlgbesnt [grpdaondgt:
20p5  Bzmsogeolig(pressure  dorp)spdieol: sa0fEqPio0pd $pd:eomE: [gdoopdi az&s(ring)
$0as [gopdoosgselopt adsaboopdesepad ¢ld) aadiecdoopdesepod Sodaon:§Eaopdi &
o0d9qE:8(individual zone)od ¢E8& 8ob58Eeszmt(isolation cw68EesE) [girpboonoopdi esep
c06q),98 (extension) $& 00dqp: esepaelgptiag, c0pbeadl(alteration)§jrog sas08a[goopdi

Distribution system § SoSsagudsaons(internal pipe diameter) $& pipe layout 2005 coB:gss
(volume flow) $& 8s0s(operating pressure)o3o? elgpEiadeodEaodi

9. J Compressed Air System qpsog€ do€oopd Auxiliary Component qps

Compressed air system 0089038 Al§oooop auxiliary equipment gp:od eodlgoonzoopi

() 3263226200503 axgps(coolers)

(9) @eoodyp:(filters)

(0) ©q ¢ eqpaBo? aB:o0§lgdesnt Fapodewsoopd c3§urgps(separators)

(09) 6003 elgpadeagesmgapdentonpd dB§umgps(dryers)

(c) Compressor 909052005 33003 [g§copd32%:qi8E0pd cB3§urgps(heat recovery equipment)
(0) eqpsd copdeu:a0pd 3§uxgps(lubricators)

(s0) 8am:aBSic0s000) 03§oongp:(pressure regulators)

(@) 603 BeapEoosaopdonsyps(air receivers or storage tank)

(g) Condensate GagpP:a? GE0500560:0pY drain gps o3[gdaodi
a303§axgpoopd air compressor $& 005a005e50p9m[gE  Beb0pd compressed air
epdzpeog:(quality)i owdan(quantity) $& Bss(pressure) o3 q§esnt cdsdisddgE opd

Qc‘?zeo:oaéu

3-2



eomEs0005038 Chapter-3 Distribution of Compressed Air

632005003¢ compressed air system o0d93 AloCoopd compoment gpzs& Jods0050g05:
Q0B 326002805 0068 GwSgoozoopdi 32805323E:(component)gp: 30:08:00p5 compressed air

system oodoad:e efficiency o3 00dsp5ss0549¢ saopoocdeepody deooopd
Example of Compressed Air System Piping

A2 1 1\ A\ 2\ 26y 283
11 §— 25

l‘% 430

4 e 190

& - Compressed air system 00693 Jlo€a0p5 32805323E:(component)qpzo? 3a6o0:8odeudlg
002200001

Compressed Air System o3¢ dlo€aopd 8051 03§o $¢ 0gedagps

1. Stud Fitting 16. Modular Cantilever Bracket
2. Wall Bracket 17. Blowgun

3. Ball Valve 18. Hose Reel

4, Vented Valve 19. Mini Valve

5. Plug-in Reducer 20. Recoil Tubing

6. Fixing Clip 21. Air Distribution Column (4 or 6 port)
7.1/2" ID (16.5 mm) Pipe 22. Automatic Coupler

8. Reducing Bracket 23. Equal Elbow

9. Equal Pipe-to-Pipe 24. Mini-Bracket

10. 1-1/2" (40 mm) Pipe 25. Braided PVC Hose

11. Remote Control Shut-Off Valve 26. Reducing Tee

12. Equal Tee 27. 45° Elbow

13. Pipe-to-Pipe Connector with Vent 28. Fixture Canalis

14. Pilot Kit 29. End Cap

15. 2-1/2" (63 mm) Pipe 30. Bracket

Compressed air system ood9cil compressor $& sub-component o303 egegdaopdsadl
DS0qepd §&:32Ea%8e 0§0503 GoogPE> 0ROgIESBe c0CangHoopd compressor sa§jreso: $C
sub-component gp:03 egegda0&a0001 sponudelopEadend eqgpbogt =aadiglgopd gdieat
DROS 0HE0yq0§c5005 compressor & sub-component oel 0§8:0005 F0GOICgPigd
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Air Compressors and Compressed Air Systems eomio0d03§,

Sqpzoopdn oelopt efficient [gdaopd compressor sadjsaon: $¢ sub-component 0303 egeqiud
20&00001
9-9 Distribution System Piping Layout

Take-off point qpsgn Aloopd sacgS[o3ensoopd compressed air system gp:o? opEs(ring
main)oooEqiEgé 33 [girpdooaopdi ops(ring main)oooapsqirog  equipment gp:cdl
compressed air 20p5 co&selopasdelgé ofeepodamneamelopd Jodeacglsd sacqE(velocity)
$05:00001 Belopé  Bamsogeolsg(pressure  dorp)copds  $05:00p51 0ps(ring  main)oooans
header cdlog€ ¢Cqsi BodqS(isolation cv5S) value qpso? oobeoEaoodglslgS oolgp: equipment
qpeod 9057298 033 [g[gEB§:a364gC:qp: [gro68Eaobi

9.9.0 Distribution System § 3o5saqjemaoniypist saedlsacdlqp:

Primary filter Air receiver (Main)
Q//._J'T&“\Q '

R
e

XA | Pr

Sl = || ~.~_~| Main trunk line

\\“31\;\ e @ ///// A“ L e ()

> N~ g U
fed -’\ P | I /':/» g P —_..4

Air receiver ~ S | Qil/water separator @

(local) X [-“| B

User process (large intermittent
demand for compressed air)

)

S

& p-p Compressed Air Distribution System 0089 Clo€eoo 2805208:qpisEl0dgps

;eonteds plant efficiency qfq$ $¢ Bspieqeang padegEdades 20305 Jodgp: $¢
0069080050000 (piping layout)oopd 3o09s 3a6qE03ko0pd 228052238 0odglgdoodn Layout
$C 2005a83€2005 328m39)0d GVEIESN? 6aMORE GEd[goo:a0dI

(0) 83260005 sub-system 2a6qE20305

(J) Compressor(s) gpsonSsoaonzaopdesep(location)
(p) seaddgopqpe(user) $& work station gpsoopdSepesep(location) $&
(G) Sodgpiondeofoonsd(piping arrangement) odgdoopd

Distribution System § Sodqpsci §76p5 Bowydd mmedlmned qpia? 38xdsEonay qEsculsgd
59200059 Baopbi
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eomEs0005038 Chapter-3 Distribution of Compressed Air

Ring main $& take-off point gp:dlo€eoon compressed air 305 arrangement o3
eedlgoonzaopdi o(p-p)ogE process ring main 02d9sE sub ring main $&9dloCoopdi Paint shop $¢
work shop o33 28dgnz sub ring main 02d98 §oopdi

(0) Header

(J) Riser

() Connection Pipe

(G) Service Pipe

(§) Distribution Pipe

(6) Sub Header

(Q) Inter-connection Pipe

() Branch Pipe

(@) Drop 986wr05 Drop Line $&
(00) Vertical Lag 03g62051

Distribution pipe /’,,,-"”‘

Corlneeﬂrn pipe \‘u_'___,_.,-"“

Service plps —§ ///"’

—--"‘/—r'-._

—_—

gerant
dryer Qi uﬁlrﬂur F
sarption mrﬂun -

$ -G Compressed Air Distribution System 00&9 005§3203E: 00680E00:0

Compressed air o3 80005 (network)a3a8  agudongiconieamn  Jodgpiwondeod

cBoopdesepad eepodesant cosdoopd 3203go0pd esepel 822050503 c30de) dsans(pressure):
eeocozac[geacs(ambient condition) $E plant layout ©20p503 G3[gpieoonefopE pipe network 6l

$o0anSI 30gudero:sE 32004q00pd 0gRds(material)o3copd: A30de) FR[gPerr0pd
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Air Compressors and Compressed Air Systems eomio0d03§,

Compressor
house
O O—
? Process 0O
é) ring main
O Oo—
Workshop
ring main
0O ﬁ) @) @ O
O Paint shop 6
0 ring main (P O

& -9 ring main $& sub ring $8§:0laopd piping layout 0od903 cwdlgoonzaodi

9-9-J Distribution System Layout s:c%l:som:qps

T Additional take off points T

Compressed I 1 O
air source L . ~
Additional take off points Main point
J} (L of use

22000531005 main 050089 $E branch a3&:qps(lines) clo€o05 layout (82051 Main o503
oR&3(ring) $o0an§ [§6e32E [giapdeconseon Grid 05 vrcopSsesl copdi

o o
Oj—'—G? C C O O

majcr use area

o——0

o} O.. @] @]

Grid — good enerqgy efficiency

(o») Grid Layout (Energy Efficiency coxnEs)
(0) Compressor 0300600500p5:5000 2Jwupod codesEPoS:5070 0odeoEaonioopdi
() og&(ring main) (o0PEgd woonseomelopE energy efficiency GomEia0pd  wHom

88800051
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i
Sl
7
ool

nit loop — fair energy efficiency

i
A
i
%

(9) Unit Loop Layout (Energy Efficiency 322088500¢)
(0) Compressor $8c%:03 ring header & 00&005006gEO80RE  cobsoaonieamelopE
compressor $609: 00095E0069 3[GE 0p§ies2003(gdes 005N
(J) Energy efficiency 220083200&000(gda0p5n

Oi'—O? OQOOOO
O%—O

Oo—20

le) © @] o]

Unit grid — least energy efficient

(o) Unit Grid Pipe Layout (Energy Efficiency a36wc0mE:)
(0) Compressor o3 026605000g0580zE 006s0E:2051

() o3& (ring main)dooms elgIredooeamaloé grid layout vresl aopd
Ring main $& sub ring main $69 dlo€ean pipe layout [gdaopSi

Compressor major use area é (L Oo——>0

Room (typical) ? ? T
3

Loop — most energy efficient

(20) Loop — (energy efficiency sacomEsads layout [g52000n )

(0) Compressor gpso? 00desePoDRD:50 0odeoEaoeomaleE compressor $60d: 3gCiqiCs
Bi€op opsiesasd olgdfEeonsor

() 90393 ap8s(ring or loop)daoms oodeofoonigonpd energy efficient solgdsedicomn pipe
layout [gd2opSi ©pba0pd esepaesd cubeloppCisdelgC compressed air qp: GepoS§SE
20p01 ABefopE  Jodsagudmeen:  sdeogpiancomeopé  Jodeaogt:  e§urndgpioodi
Belopé sromangE(velocity) spdsconom daasoqjeolsq(pressure drop) eaqpspdgt: (4o
Oaéllll
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Air Compressors and Compressed Air Systems eomio0d03§,

0.6 888:c00q§ Fg05qp:

Compressed air 3obqps $& distribution system o3 006s08q§ $& 83E[GRoeS 320305

6320053 209j05gp:03 copdogtiodionigs cGoopdi

()

)

)

)

(©)

©
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Distribution system gpz03 006s08a0pd38l e[y (horizational)zacdE: onbsoaoningC
condensate s B:08:092:6095 320305 00060560535 GEdC:000:60gEEdN

Compressed air 3odqp:el 35gudeeon:6g:q[uS00me8l cond§ecodgss(air flow rate)aood
:250:ad2 0%c0b6800E:q) 6gEgIuS0E001 odypod opEs(ring or loop) Hooep§[gdesant
[giopoondglslgl egoondq§op oBsq).qqps(future expansion)giapdaopdsesl sasolalgfd:
009308150005: Bamzogeolsq(pressure dorp) $p5c860pdn 98605 Sodmacg0d mEmedod
3250:c05 Jqproopdi Bodgpsel Bsmzogeolag(pressure drop)od 3 psi c00d Jogpiesand
[g1c9S0002 20&2005

Sodmadfpmaonigpiod  egiqudoopdsesl  gododadg(friction  coefficient)spdsoopd  6[03:805
(copper) 2300pod Faq)é80d(extruded aluminium)3odgp:a? egeguSoogoopdi dod3a0pC:
e§oon(cross sectional area) $6soqpsaqi& dzazoeolsq(pressure dorp) Goo:soss, $pd:ag08
B80S BelopE g&:m2qg%egiongEaomelopt sagudsaens(diameter)3o0pddadgpiod
egeqjod0n680E 20&20051 8zaioyeosg(pressure drop)spdieoq§ssogad sacos(elbow) $¢
;eoodesep(angle joint)gpod 0005§Ea0q) elglgbesandi ongodigodigitiamn eagsogesmn
006908 002:00&20p01 godongodcdselops(direction)e(pEgls $¢ edourn(area)e|gpCsgt:
03 000588204 o[gbeznt($05:e8:E) [gjrpdaoaopdi sasondgps(Joint) sacog:qp: (Bend)
$C connection point sascd:00pS 8zaiogeolsg(pressure dorp)od [gbedl eooopdi coodeoy

8&8:005$320305 hand book gp:e Sejo303100058gi05330005 (data)qpsa? 32a%3g0E2001

Air compressor 320905305(discharge pipe)oopd compressor § 80905305 00500656
(discharge connection)l $2go52200:0005 006803(1.5) G[0B:00E 20051 320905305 (discharge
pipe)o? after cooler &893 0305§05e005000s00&20pdN GsnCn§ERE o3:qaqps [grpd§cE
Gomelopé riser gpa header qpzsCaag,6o0n branch pipe qp:od s5p5:c053[03kesE (over
sized [g6esanE) [giopSaonzongaopdi

Header o riser $& compressor 320905305 (discharge pipe)o30005> 6§0050080¢ J[0300pd
30530gudm02:03  egigudonCoopdl =98 $& =8odgps  compressor 3203803 [g&oC
eepodgts olgdeog§encgod drip leg $¢ drain gp:o? oodeo€aonzonCoopdi Horizontal leg o3
header $& 200500093381 633005005 (bottom)e 82505:c0d GERE:g) s00500: 205N

Header gp:03 0088000gp0038: 10 mm $&esanleontsq) (riser 900506se)) 00:00&a001
Boyadeondsaodglelopé dodmaoptse condensate cagpo? 3209ubonmy ©dapcd8Ead
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(Q) System oodpcdsel Bsansogeolsq(pressure drop)aopd compressor 32090583s(discharge
pressure)el 10%0005 $p5:6825¢ [giapbao&aodi

(9) Loop system a30w0d opEs(ring main)dooaps [giopdaonieamelopé crosagpzred: 8320
aopdesepad codielopl: $69[g¢ crogp: Geprd§E0pdI 9d3Ie0d:a005(low resistance)
fitting gp: $& valve qpso? 3203gj00&a00I

(8) Sub-header qps 1 branch line gp: $& drop gps ©20p50303 saaddgioopdesep(points of air
use)s¢ 00058Ea0q) 3&:00dgbesnt ondeofooonaoopdi Header gp: $E branch line o3

eaqp: 0yS$qdIcogs (water carry-over [gaspdieoqs) outlet gp:od Sodmacil 005e Gw0dq)

00680€20&2001
(00) Drop line gps § vertical leg 03¢ eqee050005q$ drain 0od9dl§ 2o&a00i

(00) qE[g$g> 026e0E8E0p5(quick connect) fitting gps 320dgjconsagi€eadd copbieomts hose
qPeqROR$:0qIEeo0d copdieomts hose ¢l diameter coo:codagsingiCeoodeopdseomt filter
qpP2sS lubricator gpsell sagudsson: GooscudagsagiCeand copbieomts Baanedigeq(pressure
loss) sacg&gpsc86epdi

(o) 6coudBE[ge: eaqpspdieo8Eaopd =a83a0gps(features) copdogl: 3a03goooopdn Zaad:
olgoopd esepgp:od compressed air gp:ad veapodeogs bodedcdEyt 3agEea805
cv68Eeom(electrically operate) valve qpsgé SodaonsonCaopdi saadselgoopdeaqj$ adewrod
§0002:0005 ©0dHgP:e8a3 compressed air gpzeeaPadIFReogs 8dc:0E00I

(09) 060680520p955g¢ s00ScoEaNadgps(welded pipes)oopd saqd(thread)gé sooSaon:

20 Bodgpiooad  eruudBog(leak)gdgs 3¢ B0odio0pdi  erudieoligad  9da0p53:
(resistance) $p5:0005

0.6 Scbmaesongp: egequdgt:

2500050005 (non-ferrous metal) ooBs(Steel)izang)880d(aluminium) elos(copper)ooopd
Bodgp: $& 0cdEod(plastic)Sodqp:ad compressed air system Sodqpea(gd 3203030005
Sobma§jEmeo: ageqiudqs c33260005 2280 sagEdgps(criteria)o? $0:0000 weoMEdlHSeS 36

2001
cogyiBo5(metal  pipe)sadjezaonsqpsoopd  black ironi  stainless steell  ©oBs(Steel)
Qodgp:o0pd 6lo3:305(copper) $& 2a0q)8803305 (aluminum)gps o3fgdo0pd Back iron o3wwpod
black steel 3obgp:o0pd condensate eqeloPE  Vegpocd  Grp§oopdn  ddodegpeoPpE
:2p0dza6[0egp:(contamination) [g&edl 2005
() adegp(corrosion) eonadfgé: Beupcd sdegp(corrosion) oocdgeie omazud8E[ge:
Compressed air qpsoopd J0532038:3 33p08306(05:qs(contamination) [gbedl[gE:elo3pé
056qEe0205000) S0dqpEa? 32ad4gpoEa05
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Air Compressors and Compressed Air Systems eomio0d03§,

(9) 39[4G%:68E005 =20§§(Maximum Operating Temperature)
eom0 S [§Eonad[gEielopé Sodgpiel $8Eqpbaa: oqeotiamn(f: [pgodeodaonaopbi 320§S
[58[5¢ $8€2005 Bodgpin? egguSonbe0Ces dzabaopd

(©) 32[4C0:6§E2005 8330:(Maximum Operating Pressure)
Thermal stress [g€comero 2[qEed:98E005 dsanz(maximum operating pressure) ogjeo:s

Q0600 [gdoopd

(00) Baao: odedeaspdig:(Low Pressure Loss)
3obel 32098:q10550[gEeqpeadagIC 830: ad:geaspSs(low pressure loss)oopSi

() oobsoCamsajododspddgts(Low-Cost Installation)
guongno690E8E[gls agEfgsg> 006e088E[E 3odsC Jodsoodugobigp: eqred|gts
2000$32005000gp: 00680E8E[gE: ABelopE mrSoyedod oS omeoapd

9-9-0 3298[g¢900560:0805qps(Threaded Pipes)

32q0[gEe00de000008:305gps(steel threaded pipes)aopd &§86pg8: DIN 2440 1 DIN 2441
$C DIN 2442 oo opdsqdiopdiondigpist o3058q8 Baopdi medium-weight $& heavyweight
DROS [§doopdn 3agudmeen: Gooccdoopd(small-sized)c8Esqpa 20082008 (medium-sized)
distribution c3&:qps $& connection(lines) qp320305 FagP2ad: 32034g0320051 God=0]E5(air
demand) ogp:aopd esepgp: 83:00:03E :68[gEe00d 60 003:305gps(steel threaded pipes)od
gpsads 320ggfoqo0pdn Black steel $& galvanised steel SoSsadjmaon: $6§ egpogadort
0050p8E20p51 galvanised Steel 3a§E3202:0005 steel dodedlopl adeqruonndesmnt galvanized
coating cpSooggEs afewrod galvanized sacgn(gE Gs00dgEgda0d

() g§8Ea0pd sagudsronqp(size)aopS DN 6 ¢ DN 150 (Goonde 305) saad(gdoopd
(9) :0[gCe0:988a0p) Bamz(maximum operating pressure)oood 10 bar ¢ 80 bar(gauge) 32038
[g2005
(0) 32[gadd8Ea00d m0q$ (maximum operating temperature)oopd 120°C [gdoopdi
3208000q054p3(Advantages)
30dsE Boda0nd0godigps GaE00d0m[gl qjgSgr 006e0E8E[HE 33260005 30de005

ogeSiapos Gt oRBERESangS soocmaoBapiangh BossocSogeSiqpich FoBERcupS
006908 (reuse) 82001

a5 p5qi004ps(Disadvantages)

ecopdgqps(high flow resistance)aopdi sa§§logpaonag€ sacoodgp(joints)sé sacagsqp:
(bends)o  Gou388[gCs(leak) [gbeol §Ea0pdn ogdiogEaopdaacnboowigpionn 060E8Ea0N
Ungalvanised threaded pipe qps00pd 056q:0005 000560006[3pE 3200:6[g[ooal
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Air Compressors and Compressed Air Systems eomio0d03§,

9:9. 2280058 003:305qp:(Seamless Steel Pipes)

3260053003:305qps(Seamless  steel pipes)oopd 6§$6p35: DIN 2448 o opdsqds
0pSsnbigpist 03050395c320001 Compressed air pipe network o3¢ main (line) c8sqp:sC
distribution c8Cs(lines) o30pC seamless steel pipe P03 sagpsad: =aadd{goopdI sagudseon:
3200832008 §E000 Sodgp(medium pipe diameters)s¢ 3odaa(03:qps(large pipe diameters)saogod
seamless steel pipe qp20? GggIESeR oS!

Black Steel $& galvanised steel sa§jgsa00: $6§jt GgpoR0a503E 0050I&E0N

() q§88a0pd sagudsroniqps(size)aopd 10.2 ¢ 558 mm(coade o 305) 3203962051

(9) 30[g¢add8Ca0p) Bzans(maximum operating pressure)oopd 12.5 bar ¢ 25 bar(gauge)
3209&:{gd2001

(0) 32[g¢add8Ea00d m0qS (maximum operating temperature)oopd 120°C [gdaopdi

320:0008j054p3(Advantages)

c0056( J0)305(558 mm) dodaa(o3:qps(large pipe diameters) 82005 seamless mild steel
pipen? 320340300051 eoogpg> 0deofaonngié eroad0pdi Bejopé ecuudBo[gl: cdou(gd
ea78 [grpdoon: §Ea0pSi S05$E Bods00S5ugodiyp: egEoondamaopdi dosadEdj sagodsaqed)e
§§$E2025

a:5pdiqi00qp3(Disadvantages)

oemesodfgls(welding)lgé  3odqp:od  eo05§8eomelopé  eolgE  agdioy€oopd
Bode00d00woon seamless mild steel pipe gp:od 006e0E§E0p5m Dryer gpiondsooosgls
o§doo ungalvanised mild steel pipe gpidcopds saadselgpogeon Dryer wondsofoondlon

Q’JGqJ:ooorS c\gégéu

9-9-0 003:305qp:(Stainless Steel Pipes)

Stainless steel pipe qp:o0pd 6§§608: DIN 2462 $C DIN 2463 ¢ 0pSiqDsopbionbigpist
3050395 Boopbi sacomEsed: saqpdaneags(highest quality)qq$ c33260005 pneumatic network
qp:pC stainless steel pipe qp:od 3a0ddgiecdoopdn Compressor $& dryer soloypsesepo? 3258
65$60p§0pd Gsep(wet section)wp elgpadero§oopdn Compressor & dryer safogp: wet section
e5epoge stainless steel pipe gps 03 ofgdess 3205403005
() q§§E0pd 3agudsaanigps(size)aopd 6 mm ¢ 273 mm(00 CVGHL3A5) 2a8[gdaodi
(9) 32[gCadd8Ea0nd Baanz(maximum operating pressure)oopS 80 bar(gauge) 3303 (92051
(0) 32[gadd8Ea00d m0qS (maximum operating temperature)oopd 120°C [gdoopdi

3208000q054p3(Advantages)

Stainless steel pipe qpsoopd 256gEe00050005(corrosion-proof) Sadgp: [§d0pSH crogdy
spds(low flow resistance)eomaelopé  Bzmiogeoligsods(low pressure loss)ooodn  GoogpEd
00680800s0gi€ Grond(airtight)oopdi odelopt croudddy(leak) cdsougbesant [gapd8Eaopds
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eomEs0005038 Chapter-3 Distribution of Compressed Air

a5 p5iqi004p2(Disadvantages)
0gl6:03E 2025 Bodsondoowns(experienced fitter)oo stainless steel pipe qpsod 00690E8E

2001 3055¢ B05e0050g00:q: Gar3G: 83262005 ddmag§jn 32gudmadjE qfas Svodsoopd

255000508055 9B200050c005c0d0pd odgpiad 3qd(thread)gE s00dgE[gioopd
a55000500005603Pa0pd dodgpind newdeaod[gts(welding)spdigEaon sondgegeopdi

05305 $C 003s(steel)30dqp:aopd elogedod(copper) $& 3a0q)6803305 (aluminum)gps
00053¢) Grusde6EPE 2053gn A3E0R0S codeoeeandaopds 3q) egradloopd

Oil free compressor 03a%:0q1¢ dodgps 2degqponad(gEs(corrosion) sa[gbgpiecy §aopdi Oil
free wet air qp:epog0d 003:805qpin 3q c0eagPoopdi seqb(threaded)gé so0d00:00pd
0B:305qp:o0pd 6roud8og(leak) [gdecodoolgé “Ring Seal” o 3203qgf0300p51 crSay0§od
$05:98320305 qE[g$gn 00680E88E2005 Bodypia? eggdaoapd

9:9:G [o3:30dgp:(Copper Pipes)

e[03:305(Copper  pipe)gpoopd  6§$6pgs: DIN 1786 $& DIN 1754 o opdsqids
0p5:ndigpis 03050398 Baopdi e[o3s305(Copper pipe)qpiel 3aqp59603:03 c3ad¢) o3 hard |
semi-hard $€ soft upe) 3a§jrmaon: 2d:§: §§8E00N

(0) §§$E05maqudmengps(size)o0pd 6 mm ¢ 22 mm 2a08[gdoopdi semi-hard  sa§jEzaenigp:
320305 6 MM ¢ 54 mm 3203 [§900p0n Hard  sodjssaonigpize0305 54 mm o 131 mm a3
[g®20p5

() =2[gEe9258E2005 8zan:(maximum operating pressure)oopd 16 bar ¢ 140 bar(gauge) 32038
[g®20p5

(?) :0[4Ce0:08CE2005 200§ (maximum operating temperature)aopS 100°C [g620p5

30:0009)0d¢P#(Advantages)

qEdaqpoopd  6[o3sd0d(copper pipe)gp:ad egpogodoRE 0udua§SEaodi sagudsaen:
conscadg€  adoocdeags(bent)s] 32004g8E0p5m BelopE  scgudonay  0680E§E00N
3o5mqpd0dqgC q§§€eomelopE sas005(joint) Faspdicudomn Gaopdi ddelopEagitgSen
00680E8E20051 sas00d(joint)spSieomaelopé 280050 [gdedl20pd croudBéy(leak) $05:00p5
Copper pipe gpsoopd 2degpeonaddEeon Corrosion-proof [gdoopdi sa0p8:qodsnlgE eqpgad
Gome[opE 9des05:(low flow resistance)(G: 8zanioyjeoligsods(low pressure loss)oopdi

aa05p5:q/054p3(Disadvantages)

eloggoeueecdgl: (soldered)sodigomn Sodgpiad s0od§Eeamelope ogdoyEaod
Sodeondoowas(experienced fitter)oo ao3:805¢p03 006e0E8E0p0m s0s005qp:ad [G§go5a$

o[gdSEAl Bo5sC  Jodsocdugpdigp:  ogEeaopdn 3360000 Odm  20guSmGE§jod
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Air Compressors and Compressed Air Systems eomio0d03§,

9§ Eo0p5n §odap: qpdeging aagelopélgbear ol 5& oxeSjahlat: 030} copdagés ofsen:
20820051 Copper @i coefficient of length expansion 2005 steel a0’ Jgpzaopdi

L saqmeon: (L hard) $E(K soft) 03820305 $8E20pd8gm:(working pressure) aop5 250
psi [gdoopdn K hard i 8sans(working pressure)oood 400 psi [g6o0p5ne[o3:(copper)dodgpsci
0059882000 20§00 400°F [gdoopdn Soldering $054q¢ Sodqpa fitting qpod soodg&elgp
Lead-tin cogyg¢ soldering cpdgEulgn Soldering $pSdgeocdaqié $8EqpSaa: §5:00p5 Hard
soldering 20p5 =00§§ 1145°F(618°C) ¢ 1800°F(982°C)3203E:500 saqpSeqpeEaopdi Silver
soldering 20p5 silver alloy [§¢ brazing cod[gEdgdaopd

Aluminum compressed air 305gp:a0pS 0o9eec503E 3a00Eep:ed: [gdoopdn sa0g8:sqyp:

eqPegeseomaoPE  Yodadode(friction) spdsoopdi Bsansogeolsg(pressure dorp) §$p5:00001
SadefopE contaminating o[gb§Eeon 3a0gud0n07 [g[gelgpEscd8E0pd

9:9+§ 00600083 qp:(Plastic Pipes)

0cb0md3053a§E§jE0d compressed air Sodqzea[gd32034g[0320051 00T5RGIYP:aR5
opplo3bioged: gl apopodapblogeaneiopé  ocobeododapil  aogaGodepioaol
oplogpd8obaig> sa0pigopspdioopds

920:0008054p3(Advantages)

0cbemd3adqps(plastic pipes)oopd adegpeonaddteon gqEdsolgEqpod omagudeuigs
(coating cpbeuzqf) ecdeor 0oB:3ad(steel pipe)qpoond 00% J¢) eldkoopdi 330pE:q0550(gE
eqpgodeomelopé  dzipdesdi(low flow resistance)oopdi 3zmsoyjeoligspds( low pressure
loss)oopdn 32098:q0550[gEedloge oSqp: coCaysedlgt: o[gbSCeun 228866005 olgbed§E
20§ Es(hygienic)aopSi 006s08q§ gudano0odi ecoudBog (leakage) $05:0005

a5 pdiqi0d4pe(Disadvantages)

320$(25°C)03¢ 30[gEadd§Ea0pd Bamz(maximum operating pressure) 2005 12.5 bar
om[gdaopdi  0cobomd3od(plastic  pipes)qpzaopd  sa0qS (temperature)  [§Eon05a000p08E
08[GE505 20[gCed:08E 005 Bsms(maximum operating pressure) 0393000000 ojeozagnzoopdi

oelop¢ compressor 228 30FE[GE0D esepypiop :ges woofeagpeon YlgEsoopd
6566pC 3203:09qe330E 000305000:00&2001

0cdemd3adyps(plastic pipes)aopd sapelop oqudlg§fgts(thermal expenision) ofjfgC:s
qpzoopdi Large coefficients of linear expansion [g6ecloopSi Mechanical stability 320083200&
200§0opdi - 0cdecd3od(plastic  pipes)qp:od sadgoopd(high pressure) coSCEaqpaaogad
32004q|qS e0Canypi SodmagudzeonddBiod:(large diameter) oq§Caon ag:oqoond 3acpboowns

(experienced fitter)oon 00&e0€8Ea0p5
Non metal Go5qp:0005 209|305 61052005 LERGEEESYP: [gdlp3o0p5N PVC Jadgp:

2300705 VELEEEOJHdgP: (non metal pipes)a compressed air 3odgpPz3a[gd 32034goz005
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eomEs0005038 Chapter-3 Distribution of Compressed Air

0cdemd3adqp:(non metal pipes)o? saads{gqoopdsee|opEien

() eQdGe agubongadEogud apSa3E8Eaadi

(9) oeweachood(welder) saqdesdood(threader) 0200503 220d:ggsecds sa0gudonmpandent
§E2005

(0) 25egEo0d[ge: cdoe[ydSES

(00) eondadmnaddgl qE[g$gron690E8E 0S5

(c) 20008300620egP: (¥E8EGaEIPE pEoyEEod 200500000051 PVC odgp:aopd sog)$
0699[gE 880l 20805805 FaggZagN§E0pdN B0yl 280580dmagngn waFopd
B oBcpt 520G

(0) =:0§$ 140°F ¢ 200°F 32038:000 3203q8E0pSn PVC 3odqpsoopd 320§ 160°F(71°C)
$C830: 125psig (8.6barg)zaado0n $8E0p51 cvndeoRmRE =S 70°F(21°C) condgpsoopd
$C008[GE505 PVC 3odeil $§Eqpdsn: 0onEayjeotsamnangdi

(s0) eqpad320d4goopd(lubricated) compressor gpisC o3¢ oS wooSeagPeon Iacpioo[ge
synthetic oil gpsgdoopS

(@) wesmspt &weanles 00536005000 B:eanagl  0demddodgp:  Zapdeqp
a2:08805n

Thermoplastic 3o5qpei Pressure $¢ Temperature Rating

Thermoplastic 3o5qpseil 8zans(non shock operating pressure)oood 320q$ (temperature)
$C 9005066500051 V50005305 (Clernd:dod)el $§E0p0 =o[gEed: 30§05 140°F(60°C)
[g620p5n o320s0d:(3/4")3056N sa[gEads 320§§0005 120°F(49°C) [gdoopSn Thermoplastic Sodqps
$88aoo 8310000 185 psi [§5a0pSn 3agudmaon: si0dia0p0d(gdG: 20§ -20°F ¢ 100°F
(38°C)2203¢: [§920p51 100°F(38°C) coypaopbsé 0odgCs05 $8E20p58320: ageosamnoopdi

Gaos) Geosess oyfieeEsC 20053C0pdesepyP:S 006908 compressed air system
og(Q, mo?:@leé (T)(rsqusaogos ANSI B31.1 (r%@@&:qeéu 8:(3:73:(773(73&304.]::?{3 oocﬁa@&o:)é
&§$6pgSs(standard)oopd NFAP 99(Health Care Facilities Code Handbook, 2012 Edition) (6205
cogy8odqps(Metal pipe) $& 0cdO0d305(Non-metal pipe) $&§ad03 compressed  Air
Bodqp2ea|gd 3204g| 82051

F2002qPeon  0PIBodsa§Eesongpien  galvanized iron 3051 black steel 305 $&
stainless steel So5qpegblogoopdn SodsagCs(diameter) $dcood0c0cdemyPyE schedule 80
:2e0&deomn Fodgpod saddgepdl $600050c005 Gooicda0pd 3adqpigbagié schedule 40
3200¢{e0mn Jodgp:o? 32054q8E2000n Schedule 40 3200¢§e0x Jodgpsoopd 175 psig(12 bar)
Bzans(pressure range)zeogod 20&eagpaopdi 2a000de) compressed air 220305 6[03:305(Copper)
3200qq€ K 2a§jp3a00:(Type K) a30wnod L sadmoons(Type L) 33808§eom 6[o3sdodgp:a’
2004qjqepdi

Fiberglass reinforced plastic(FRP)305gp:0? copbs compressed air 850305 82095gi8E20051
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Air Compressors and Compressed Air Systems eomio0d03§,

036005 633053 2/05qPegE 0§ 0005000005

(0) 2[gEeH:98E0005 Bzans(maximum pressure) 150 psig(10 bar)secgod =opg§ 200°F(93°C)
cood3eoq

() 22[gCo0:98E2005 Bzanz(maximum pressure) 75 psig(5 bar)sa0305 300§& 250°F(121°C)
cood3eoq)

() PVC B05gqp:o0nd 6q:a00500000p51 006808q§ gudopoopd aeco:§§ edldkoopdn degy
00005881 98605 PVC Jodgpiaopd ofjpqed agudooodi adelopé PVC Godgp:o?d elgodopt
[gio5000dgE: 0§l compressed air 220305 saadis|giootaon

(G) 292005 Sodgpsel 2a§jperon:ad c3ade) 32034g|o0pd pipe fitting qp:od cg:gdaedi

(9) eo3:30dgps(copper  pipe)od  =addgq¢  elognewoesod[gls(brazing) [gGoo  sasondgp:
(joint)gqpzod s005gE[gioopdi

eloggoeueecdfgls(brazing) [gopdagE filler metal o soqpdeqpepd =20qS(melting
temperature)aopS 1,000°F (537°C) ¢ 1,600°F (871°C) 3038: [gbqepdn Soldering codspSigC
20050026000 38005gps(soldered joint) o compressed air 305gpiogE 8aad:6[gjooEdl

c0059§Eaopd(allowable) velocity edlopE soegds] compressed air obzagudsenio?
egqSa08oopdi Bwom  Bamsoyeolig(pressure  drop)  $05:0880pdn  2000dg  HcBE:
odeagpadapd Bgmimjeolig(pressure drop)gpzdlon compressor o 3[gEa0pd Bgas(pressure)o?
00de0qs 832600051 delopé compressor o g&:3aadga(power consumption)  Jqps
conc8gopdi

Main header $& compressor 1 intercoolen after cooler 1 air receiver ©20p50303 800500220009
Bodypsan0g0d cuo5d8E05(allowable) velocity 20p5 o0odomEngie cu( jo)gss (20 FPS)
[§500p51 codogr&agi€ co( Jo)ss: (20 FPS)coad weagpaoteor

Valve qpso? network § branch dobqp: 8obg(isolating cp0q$)320305 qodgude) 3204
[0390p51 83260000 GruBsgsi(flow) oBewncd Baans(pressure)qest dB5:qOqs =a03050005:
32004gjoopdi coooms(Ball valves) & Boboos(gate valve) 0303 sagpsed: 2aadi{geo§oopd
Diaphragm valve $C Globe valve gpsoopd 8aasogeolsg(pressure drop) gpseooelope
compressed air system qp:op€ 32234gq$ eooeagpeor

GoIyp:(Ball Valves)

Gomoms(Ball valve)gp:oopd cdtogesoopdsadS(fully open)ogl 8smiageolsq (pressure
drop) e§ooecmod $p5:00p51 30005e[pEadeaod comoms(ball valve)el throat diameter aopd
305 ol diameter $& saguSopeomelopE [gdoopdn comoms(ball valve)el coododE(handle)
65$6p? [03p9[aCHg¢ 92:805000:0005 aJewrod gEoozaopbod a88E[R: Bodomn: (gate valve)aood
SaqpoBz00pdn
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eomEs0005038 Chapter-3 Distribution of Compressed Air

Bobomigp(Gate Galves)

8odoons(gate valve)gqp:od  Ggraoodomeomelops 0¥l [gooopdi Beadd
8odoons(gate valve) i throat diameter 20pS Sodeizagud(diameter)oond ma5p5:c0d Gaoscud
2051 aBeloppé Bamtogeolsq(pressure drop)aod ball valve co00d 3a5p55c0d dgpsaopdi Sodaons
20p0g|0550[g€00  F§SloPplgEoopdzesl degponadlgliclops erocdesmE 3odes (airtight
seal) o[gdSEeomcun Bodoms(gate valve)od 3:0[god3od(fully closed) 3a[gpdeC(fully open) o6
2o cdooeamody(partially open)esesanCaopds [gjopo8Eaopdi

qpPeoosdge omgSedBs(carbon steel)3odgpiad 320d3g[raecp§eoodaopd: omgsoods
(carbon  steel)305qp:oopd  a5eqEo05,000500001 BelopE compressed air system gpsogc
compressed air a3 eqeg(moisture)Clofeo’ o38:q0es dryer gp: 0os0aonier§aodI
0833262009 20gudm02:0005 Jeanicadoopd Sodqpiad F20dgjoon:agiE dsmeediqza(pressure loss)
320gSqP:8Coopdn Bamsedsea(pressure loss) $& dsaioeolsg(pressure drop)oopd 328¢pod
opp8o0pSi

adgopdesepogt 83260000 8 we[piadagiC 305885 §eomndam: by
(pressure drop)qpsoopd 8303056[03pE compressor ¢ 8zz(discharge pressure)g&[ge cpodeoqs

835620001

Cubic Feet
of Air Pipe Diometer in Inches
(scfm)
1" 2" 3" 4" 6" 8" 10°
10 0.28
50 9.96 0.19
100 21.9 0.77
250 478 0.58
500 19.2 2.34 0.55
750 43.3 5.23 1.24
1,000 16.9 23 2.21
1,500 21.0 4.9 0.56
2,000 374 8.8 0.99
2,500 13.8 1.57 0.37
3,000 20.0 2.26 0.53
4,000 35.5 4.01 0.94 0.28
5,000 55.6 6.3 1.47 0.44

3200050l@0:0005 83a:(pressure) 100 psig §eooo system sa0pE: compressed air $¢
Qobm0p8:  qods0[gEod  godadody(friction)elopé  [gdedlameom  Bsmiogeolig(theoretical
pressure drop)o3 psi per 1000 feet [§& cwSgoozoopdi
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Air Compressors and Compressed Air Systems

eomio0d03§,

ecodsgSs(Flow in SCFM) $& 30535gud3a00:(c00de)a3Bag€ co(0000)z00305 B3

oqjeosq(theoretical pressure drop)od psi [g€ ©o50p8E20051

pown - Sodmae(parqpdeo(0000)agE 1 psi 8smsoyeolsg(pressure drop)o? 336[gde)
Sodmagudsaons(diameter pipe) a§§jrod ccoB:g&s(Flow, SCFM)E o3¢) ewdlgooazoopdi powd
900 SCFM 330305 630005030503 23:0giE 60(0000)330R05 Bzantoyeotsg(pressure drop) 1 psi
[§6c866p51 ezmnadfeomiogl saodiqpiean fitting gpsd [gdedaop) friction loss o} “Equivalent
Lengths” [9& codlgoonsoopSi Bsansoqeolsg(pressure dorp) sacgsqpsoopd3odgp:a’ cdoecndent
2083 GodigSa(Flow) obaagudsaons 8saioyeolsq(pressure dorp)odegeqiudgsst 88E:anbas
220305 hand book gpzo? 8[gE:00&20p5

FagpsedsBiaoSEaopdecooean(Maximum Flow) $& 3odsagudsaens(Pipe Diameter)
305305500203 condelgEesdlgoozoogdi
Sodangudsaen: aogprediBie0€:§Ea0pdecoownan(Max Flow)
Diameter in mm [inch] liter/second CFM
10 [inch] 5 10
25 [1 inch] 25 55
50 [2 inch] 100 220
65 [1%2 inch] 180 375
80 [3 inch] 240 500
100 [4 inch] 410 875
150 [6 inch] 900 1,900
Friction Loss Equivalent Length - feet of Straight Pipe (ft)
Nominal Pipe Size (inches)
Fitting
0.50 | 0.75 1.00 1.50 2.00 3.00 4.00 6.00
90° Elbow 1.5 2 2.5 4 5.7 7.9 12 18
45° Elbow 0.8 1.1 1.4 2.1 2.6 4 5.1 8
Gate valve 0.3 0.4 0.6 1 1.5 4.5 6.5
Tee Flow — Run 1.4 1.7 2.7 4.3 6.2 8.3 12.5
Tee Flow - Branch 4 5 6 8 12 16 22 32.7
Male /Female
Adapter 1 1.5 2 3.5 4.5 6.5 9 14

v
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eomEs0005038 Chapter-3 Distribution of Compressed Air

SI 0psd @u:(G0530g0dm000:03 mm [gEewdlgoonsoopdi)

Item Equivalent Pipe lengths in meters

Inner Pipe Diameter (mm)

15.0 | 20.0 | 25.0 | 40.0 | 50.0 | 80.0 | 100.0 | 125.0 | 150.0 | 200.0

Gate valve Fully

0.1 0.2 0.3 0.5 0.6 1.0 1.3 1.6 1.9 2.6
open

Gate valve Half

32.0 5.0 8.0 10.0 | 16.0 | 20.0 30.0 40.0
closed

Diaphragm valve

0.6 1.0 1.3 2.5 3.0 4.5 6.0 8.0 10.0
Fully open

Angle valve Fully

1.5 2.6 4.0 6.0 7.0 12.0 | 13.0 18.0 22.0 30.0
open

Globe valve

2.7 4.8 7.5 12.0 | 15.0 | 24.0 | 30.0 | 38.0 45.0 60.0
Fully open

Ball valve (full

0.5 0.2 0.2 0.4 0.3 0.4 0.3 0.5 0.6 0.6
bore) Fully open

Ball valve (red.

3.4 4.9 2.4 2.2 5.0 2.6 4.1 3.3 12.1 22.3
bore) Fully open

Swing check

1.3 2.0 3.2 4.0 6.4 8.0 10.0 12.0 16.0
valve Fully open

Bend R=2d 0.1 0.2 0.3 @.5 0.6 1.0 1.2 1.5 1.8 2.4
Bend R=d 0.2 0.3 0.4 0.6 0.8 1.3 1.6 2.0 2.4 3.2
Mitre bend 90° | 0.6 1.0 1.5 2.4 3.0 4.8 6.0 7.5 9.0 12.0
Run of tee 0.6 0.3 0.5 0.8 1.0 1.6 2.0 2.5 3.0 4.0
Side outlet tee 1.0 1.5 2.4 3.0 4.8 6.0 7.5 9.0 12.0

Reducer 03 | 05 | 07 | 1.0 | 20 | 25 | 3.1 3.6 4.8

Distribution line s3[g6 32034gjepd 30dsagudsnen: $E 3agP:ad:i0n598E000 GrudigSs(maximum

recommended flow rates)qps GeSgoozoopd

9.6 Distribution Pipe Network 3203E:§ Compressed Air Pipe sa§jzzao0:qps

9.6.0 Compressor 3308305(Inlet Piping)
320q)|6803305gps(aluminum  pipes)od 006§ 3a00dgIpE 0000503 oo (special
tool)qps 0350l 320q)880d305gps(aluminum pipes)aood +4°F ¢ 176°F (80°C) 3200 $8Eo0p5u
320q)|6803305gps(aluminum  pipes)o? 3aqpSeyPeacod(melting point) 1100°F (593°C) cood
[g8e00> cogoigpeg [giapEaonioopdn 83a0: 100 psig §eoon air system gps3a0305 schedule 40
3200 §eoo black iron/steel sagjgeaon: 3odqpz03 galvanize cpde) 320303005
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Air Compressors and Compressed Air Systems eomio0d03§,

Inlet Piping 320305 Guideline gp:

208305 (inlet pipe)adoopSen compressor 32038:93 Grogp: ofeepodaneoqs 320305
0069080026000 30503 a8cda0p0n 320E305gps(inlet pipes)od comagn §&E:nb0miagiE erood
(filter)o compressor 22083200 Baansogeolsg ad0 6fooeandspd: 8€200N 220305 (inlet
pipe)o? galvanized cpd[gligé adeqiEoncd[glie 0m0z058E0p5N crvod(filter) $& compressor
o 3208305(inlet pipe)aopd 3ap06336[0xsedgpi(solid contaminant) [gdedl[gE:el 328
:6[opEgdoopdi  3apobmac|ysadqps(solid  contaminant)oopd centrifugal compressor g
R0 :0R§ I5epudgP:aod

[gCoeroooasy  8c3E:qyproopdmesl  320E3adgps(inlet  pipes)saogEsd  condensation
[0edlecy §oopdn  cBelopé compressor svo(inlet) wodEel 305030 §esaopd Gagpa?
ew0dgqS drain valve 006908 cod:qepdi Condensation [g6[gEselopE  coating cvSooz000d
el dap aqElgsen ged8:azn:8Eaopdi

Bamiogeoligsnbieoq$ sagudsrondiBiwniaopd 0od:(stainless steel) dodgp:od 3308305
(inlet pipe)sa[gd =oaddges secomE:iads (g0 coogpgny oobsooonagéi 30503 eomign
20§qEs000:0qI€ 2008ucdo0nd (thermoplastic)3a5qpsodcopds 20E305(inlet pipe)sslgd saddg)
§Co0p51 FoqIbeagé ooBs(stainless steel)3055¢  axnGocuboond(thermoplastic)3adgp:a0od
208805 (inlet pipe) =:0[gd 3200qq$ FeeomCiadigd[d: galvanized pipe gp:od do 3a3d:0[g|

20EAl

32088 05305gps(extruded  aluminum  pipes)o?  s0&305(inlet  pipe)salgd  saaddg|
§Ec20500p5: sacgSeqin3koopdn 2ayB80d30dqpia?d sacgudonoy agEfgSge on&eo8Ea0b:
3209050007 [g[g€ e[gpE:cd§Ea0p5n Flexibility 320§ comEeaopdi

9.6. J 320905305(Discharge Piping) $& Distribution Piping

Oil free rotary screw compressor §§ reciprocating compressor qpzo ogor‘Smoo:m
eoo(discharge air)el 35¢§$20p5 250°F(121°C) ¢ 350°F(177°C)32038: [gda0pdi Lubricated rotary
screw compressor ¢ ogodaeamaec(discharge air) 320582005 200°F(93°C) ¢ 220°F(104°C)
3038:{g620p51 03320803 $8E0pd Sodgpadomn 30905305qps(discharge pipes)salgd 32034
§E20p51 After cooler 20p5 6eood 100°F(38°C) 32036epadeant qpdeu:Egdfoopdi oBeadd
After cooler gqps g,09€:0005208l GomEsgd 30060npEa0] 3al§:o3¢ [goedlcnepd saelgmees
qP:od copdopion: 20&oopdi Compressed air ¢ agedc00200 condensate GagPopE 220506605
dloCaey §oopdi 3a00:00[gE oil free rotary screw compressor $& centrifugal compressor qpsogt

3205006205 dloCg Sgpzoopdi

eoood(filter)gps dryer gp:edad 80050022000 Godqp:od inter connecting dodgpswr
eolecp§oopdn Inter connecting SoSqpiog dzamiogeolsg saspSicudomn [gdedlaogaoddi Self

contamination a0 o[gdedaoeol

Galvanized Jobgpsel saedludag oopag€  contamination [gooogn  ©00E8GpS
Condensate 6qo3¢ 220508e056{o3p¢ galvanize 3a0g>20p5 [opgpddecy ool
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eomEs0005038 Chapter-3 Distribution of Compressed Air

a0ndocodoond(thermoplastic)3odgp:o? inter connecting Sodqpssé distribution header
qPesagd 320d:0[gjooall axndocuboond(thermoplastic)3o5qp:aopd [4Een00pd a0schad vd8E
eo0e[op¢ [§620p51 20o80cude0d(thermoplastic)305 cpodapbasgpian 3203qq$ BodaRsi
c860pdi 20q$ 200°F(93°C)330005 $8EqpS§eoon Jadgp:adom inter connecting 3o5sE header
qPea|gd aadigoCoopdi Stainless steel a3wwrod coated aluminum 3odgpzo? inter connecting
Sodqpeealgd 32004gq 0Bbozs: c8ooodi Oil free compressed air [gdaqi€ standard black iron
/steel 3a§jgz200: schedule 40 329088 dodqps $E stainless steel sadjzmaon: schedule 10 508§
B soffisacg$ 3epoS 52094 §EoopS

:2gudopaq€ stainless steel 3052005 3] ek cgudongn 006s0E8EeomalopE
006808 20050000001 Stainless steel 30503 06w6e0SE cdejopEsan oga:qScdaopdn Black
iron 30503 neuoesod(weld)agi€ adselopps(ad:edlod) eeode0pdi vcowsaeopEro0pd newead
(weld)q$ 9620051 30300 aelopCioopd fill cvogs $& onoBuozacloypEsoopd cover cpdes
20305 (9620051 Belopé stainless steel 052005 006s08s (oHe0050) cpsozE§od Gaondom
200l

= Drop o3& $C feeder c8E: qpsoopd header ¢ compressed air qpso? work station oda3

Baonzogeolsg 20505:004q¢ eepod§esnt coudSeanntenqs [gdoopdi 8smimeotsy vooeamnd
sp5se30E(zero pressure loss) [§6e308 8E:qpici 3agudep0m:03 GgguS0E0RdI

Compresor sadj2e02:03c305¢] dobypiad egqudigt:
Inlet Air Piping (Rotor Compressor qp:320305)
(0) Reciprocating compressor o3 modulating control $25¢9¢ control Sy dry filter
F20)4g[00& 2001
() ecood(filter) o3 compressor 338:03E ©0o2:d 3>G0:06Gsep(remote location)og oodeo
consq€
() Inlet interconnection pipe 03¢ valve gp: 03680& waonsq
(9)  33[g€onod(outside) ¢ inlet pipe [§& 0058 dodeqp(Flexible pipe) a30upod rubber
hose o3 a%sqepdi
(0) 320305 (inlet pipe)oopd 32[gEancd] fesqit ¢odimationd 0aopd sscomEcudyp:
woCaepod §€eant Bdoosqepd
(20) 320E305(inlet pipe)od §odel waoqi(hang ecpde)) 6823056 GO500EGV0Dd
support o3 saaddgjgepd
(c) Compressor Genl:§§0pE o1 32g81 328051 spodeac(oigpie voleepad§tesmnt

[g109600mqep5

9:6.9 6oom008805qpa(Inlet Air Piping)

Reciprocating Compressor &l ccoza08305(Inlet Air Piping)

(0) Compressor S 9005qepd 3053agudeae0:0005 Gru=oE3AS(inlet air pipe)sagudsee:ad dq)
[p3re0s002:q§ Baopbi Inlet air 3050005 ©pSo0pbeasly) compressor connection do5c0ad
QCOSQ]"
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() Bodel sac0:g§0005 compressor connection &l 263 0RE oyEEPod vescoq)

() B052203E:08 ofi 20681 :2805¢p: voeepad§taesnt [gapdooaepd
() opadevdop(manufacturer)gpsel pR&loFpegodgpRe? c8ods0qeRdi

Centrifugal Compressor @i acoseo&3a5(Inlet Air Piping)

(0) Centrifugal air compressor 20p5 mass flow type compressor [géeooefopé ssofecood(inlet
filter) $& ecu=0E305 (inlet air pipe)gp:aopd compressor codoadiel gdieeonEepd
(performance)o? e[p:cdeo§Eaopdi

(J) Compressor 3303E:38 Grogp: woeepadelesepd §eoinlet line opE drain leg oodeo€aon:

§§ 0832600051

Rotory Compressor &l coozeo&3ad(inlet air piping)

(0) @coze0E305(inlet air pipe) 32gud3202:0000 compressor 3¢ soodqERd(connect CvSLRY)
B0532g05m000:0005 J[BsooCoopdn System oodocdel crudigsi(flow)od saclgde coenyp
088000  Bodm0gudmonin?d  egigudoofooddi  dodmaqpdi omigp: & fitting  gps
26q@0x00  00598E0RS Bzl (pressure  drop)ooopbodad  mefgdy  egeqied
00020009 30520g05m0:03 [gS0des0:00E 20001

() Sodgp:eil aerosg§o00d compressor 6dl a3 eoyeEPEdeogS 320305 30dgPd GOoPOSC:
cozqepd

9:6.6 39[g$acp8005000:60008054p:(Interconnecting Piping)

Compressor discharge ¢ air treatment equipment gqps a838 copSieomEa roeaeEms
(storage tank)gpzaBa8 copdieomEs :[g$sacs s00dcm:ea0305gp:od “Interconnecting Piping”
068l 20201

Interconnecting SoSqpo0pS 2005005002500p9 FagPad:  Gud:8Ea0p50w N (flow)od
compressor discharge ¢ dryer gpsi filter qpa receiver $& distribution 223&:§ main header 8803
32505:00: 8aggC eepodogiesmE [giapdeusoopdi

Bodgpeamads 320385 L0H$§ERY GrozanyE(velocity)oopd cdomEngIC co( jo)gss
(20 FPS)c00b Segpiqeol

2.q 83020j908s¢(Pressure Drop)

eoogp: egpeggy S:eoliesgtiod saun§aacms(obstruction) [gdeoo0pdzadlogpt Bz
onjeosq(pressure drop) [gecl copdn Dryer gpa ccood(filter)qps 8055 dodsoadugads(fitting)
qpeelogpEaopds Bsmsogeolag(pressure drop) [g6ecl 205

System oodoadel Bamsogeolsg(pressure drop)aopd compressor 3a09058=a0s(discharge

pressure)el 00 §pE58:0005 edaoeol

ecood(filter)gp:  ©0§qE{gt:s  Bevpdd  dodades[gticlops  g&3aEadigq(power
consumption) 3% o8& Jgp:con§Eaopdi 8zmiogeolsg(pressure drop) eagpspdieoes 63300543

SgaeepiodeBodgoongoopd
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)
)

€))

()
Q)]
©)

@
(®)

Compressor

Chapter-3 Distribution of Compressed Air

FogP2eds codigSa(flow rate) $& 305320503 200(gde) odeagudsron:ad egiguSoogaodi
Qodmcogqpio? eqpeggd  eog:agneant(smooth bend [96e3n€)  [grodoomzanaosd
Q0500q0> erocodselopEielgpCiogiesmnt Jadgp:o? eondbsoandeoiBodyp:ad 0oad§Eaoy
0363E[gapd conro0aopbi odeacag:(bend) saeqEacRedspdieanE [girpdao&aoodi sacd
:260gP0d 3200006005 automatic condensate trap qpod 3aad:gjEo&o0p5

305c88:3203E: condensation [§ogspd:iesanl air treatment equipment gp:od osdoooyBAc:s
[g1e9Sc0n:00820051 BodeacgligqdsnlgEapige adeqronad(gllydeciy eaqpspdiaqC dsm:
ojeoCsg(pressure drop) copdseaqpspdic8gepd

Basogeosg(pressure drop) $p5:00pd dryer qpssé filter gpod ageqiud oobe0E0E 2005
Bod3agpda3 00058800y 0Beaang[gIrpdanEaopd

ocdm600p) valve 1 elbow 020050303 eagpgoooopdi  dodaagudmeenod [03:8E0y)
[03:e320€ [giapboom: 20&205i

2038:q/0559(gE egpay 205805¢pn3 F2adHg0¢00!

6coudBbe $05:630¢8 [girpdaoaogdi

Branchpipe

-

Receiver Filters

ap ap Ap Af ap

Dryen

-

Ap aAp

af af Af a
I =] [ | ===~ [ |
Q& & & Q - PR . < Q
Ny W > A AN N & &
D X\ xS WA N\ ) x&
3 q\‘: A\ Q};z.‘ ;;\(’ <N N Q r_;\‘v
& N ) 2
Q& q& q&

& p-© System 00d9me03E component gpza3c30de) 8singeot:dadeEd(gootadi

Distribution line power wastage (500 L/s, 7barg)

Pipe Nominal Bore (mm)

Pressure Drop per 100 m (bar)

Equivalent Power Lost (kW)

50 3.0 18
65 0.9 5
80 0.2 0.8
100 0.1 0.4

7 bar(g) 82224 500 I/s 03qfe$320305 320%dgepdd0d sagudsaan:(pipe nominal bore
mm)o3 c80dq) [9bedlawepd Pressure drop per 100 m (bar) $& orSadeogoopd g&imatowdan
equivalent power lost (kW) o3es5[gaon:0opdi $800050(50mm)3n503 ad:agi€ 18 kW or§aed:wpdi
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25500050 (80mm)30503 adcqiE 0.8kW 0788020001 $600056(50mm)305 adiepdsee: 0900056
(80mm)3050B addgligé §&3a8adgy 17kW of 2005000600051

Supply Demand
110 psig —¢
Operating range
of compressors
100 psig —¢
PSig Pressure drop from:
aftercooler,
separator, dryer, filter
90 psig N Distribution system
pressure drop (un-
regulated end uses)
85psig —t—
FRL,valve, hose, and
disconnect pressure
drop (regulated end
) uses)
70 psig ——
& 9@ System 0093203858 component g3 c305¢) 8zsoyeot:dad sB:qpiy cudy
00020005
Pressure Drop
IIl Main Pipe work 1.0 psi
@ Distribution Pipe work 0.5 psi
@ Connecting Lines 0.5 psi
E Regulator Lubricator 5 to 8 psi
and hose

Max 15 psi

g Pressure drop results
from the friction

produced by the flow of
compressed air in
‘r ’ pipelines and from the
O o system components
Consumer pressure 85 psi themselves.

Compressor controls 10 psi ' ®
Pressure at compressor 110 psi

& 9-00 Distribution Network 3203€:3 8320:03j808:003 esepsEon0y Ge[goo:aodi
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eomi005038,

dscooblgpagodaeo suomiaN uonnqguIsia iy passaidwod &eecgoiesdb qod doig §¢ qog sepeay cc-¢ ¢

AN
® g T
A |
-
-
- |
-
"~ - —
ajeoissaq aneliq . - 1afuq ny
ol aneA pIieiEsiyey sur Jy Mm__z pue
-’ lieg _ uBam1aq 850K B1qIE13
Z .
~
~
/ S
™ . ~
: /.: = Tt s
-~ |
sueiquapy aneliq 490591200 s
110 5 2

L)

ui jute
12 Wa)sAs mcm.o

11y 81e21SSa(] 10
aueiquay aneliq

wnwiuiy adig
y Ul T Bui iy uley
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9.q.0 Distribution Header $& Drop c3&:qp:

Main header 026808002:q2005 6R0gudgEden c33a6000) Fagpad: crBsgSs(flow)od
20006800Ca0:gS [§020p0N Drop c8E: $& feeder c8Csqpio 3306000 GrodegSs(air flow)od 3z
ojeosq so§é 2005qC eepodeINt Jeoqs [go0Rd

= Condensate cqqp: 03$q0960qS 220305 drop
c8&sqp:a0pd header Jodel 326000055 006s08
02300001 Header 0p€ 3aaniadgeq (pressure loss)
o§ooeanad spSesnt (0 psi [gdesnt) 83E:

0062082005

¥ w IMMJ ,
Go08 O - OJ Ma|n Header §8 drop ?(ﬁqp 006908 consdi

9:Q- Pressure Loss in the Pipe System

— !
E I'\|".f
|l
2 e
[— \\ _‘ |, 1
\ —
g ) W= -
I,
7 0
@ s @ =
P c c (=]
o 3 = 8 o 2 o
: Q 2 ° = = 0
[m] é o S @ = @ c
o v - - (3] =] <]
™ = @ = = © T =
i = [ ¢ £73
[ = D9
8 8 SE
Pressure loss = T 3

Path [m]

$ 9-0p System 006932038 component gz c30d¢) 8zioyeot:dad eudlgaonioopdi
Baonsadigq [gBedleoo0pd component qpssé network saelgzacsqps

(o») Length of pipe. (o) Valves.

(®) Clear inside diameter of the pipe. (s0) Fittings and connections

(o)  Pressure in the pipe network. (@)  Filters and dryer.

(v0) Branches and bends in the pipe. () Leakage points.

(c) Narrowing and widening. (o)  Surface quality of the pipelines.

0.6 3cbsagudenon:(Diameter) oabqodfge: Beupdd egeqdgE:(Pipe Sizing)

083260005 32gud2e00:0005 Go0:c052005805(undersized pipe)gp:a0pd compressed air
8:0084g8:03 3200§32002 [gBeo20pSI Compressor ¢ agedaxna0pd Grudsms(discharge pressure)
o3 oqeols(eaqpspd:)e0a0odn Jodgps coocodfgtelomé dod3a0pE:5 compressed air @i velocity
[4800050002008n  Grosacgi€(velocity)gpieamaeloppé turbulence flow [gbeol(G: Bsansogeolsg
(pressure drop) qpseoa001
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Sodaagudsaon(pipe size) $¢ layout 8&E:0005 compressor ¢ Googps 32034gj0pdesepd
GePON§as 320305 3a6e 300N Baansogeolig(pressure drop) 0edno0pd do3a038:q velocity
$6006038:(square) $& 305805 3a§jEay000!

2005605000600 30d3gudzee:(pipe size) 320905 Beupod 006e0E[Gro:d05 0odort
(0) Bamzoa|gpl:adagiC(constant pressure) flow gp:a0pdsaay) friction loss qpzaddopdi

() eodgSioa|pl:cdagE(constant flow rate) sso€ecoeiBsans(inlet pressure) §600p558s0q)
@0o5aB3056e[opElgdeam Bamsadigg(friction loss)qps c38di
() Sodgpsel 3208:q0550[gE egpgodagiE(copper 1 stainless steel ©2005305¢p:) @odaBodeg
(friction loss) spSs00pS
30532098 crosaayE(velocity)aopd 20 FPS coodspd:aqiC eqeg, (moisture) $& 2805
g0’ 200568008 agegE:e§i 30 FPS coodgpiagi€ condensate qpisE 32805¢p2a? doSonbeagpad
200568028 022820051 F053203E:§) velocity $& compression ratio 9620505:0303 GwSgoozoopd

Compressed air distribution system S za:oeosqg

_ _3.056xQ .

Air Velocity = ———— (proessure dorp)o? 9% oocﬁcg eeuzsosmﬁ 8&¢:

V= air velocity (FPS) 00620&20001 05d000y) 8&E:pde) ondeoEaoniand
Q= Volumetric flow rate (CFM) compressed air distribution system gpsogC 33a:

D= Conduit inside diameter (inches) ~ ©3j90&sq(pressure dorp)2opS 0% cocdedeol

00b55:34gE 100 psi system o€ 1 psi 000 Bsasoyeolsq(pressure dorp)gdaopdi 305
32udm00: 6gequSepogt Grvowm(air volume)omem Jadepdyl odgRdagngs 8336000503
c0pd: copdogodgEdes cBaopbi Bsansogeolsg(pressure dorp) 1 psi coodegpigs c3zadeom
e[ 3054254125 00690Eqs 83260giE dodaagudmaons(diameter)o? [3:esnE cvbeogs 326
20

Sodaagudsaons(diameter) 6g:qod[gt: powd($ p-0G $E03gjecdq.qf)

() 3og2ade005$§E2005 83an:ogeolsg(maximum permissible pressure drop) o3 9005¢005(G: G
88z a0l0p€ 32005 ©a5All o) puwd3q) 0.036 bar [gd20pdi G A3&: &l upsd20R5 bar(gauge)
[g2005

(9) E o3& 2005 3sams(working pressure) odeodlgaon:aopd c&s(scale) [g9a0pdn E o3&z edloge
actual working pressure 03 ©oddli E c38: &l 0psd2005 bar gauge [gdoopdn o powdseq 9
bar gauge [gdoopSi oBes§705 G 38 mmedloptoopd 82005sE E B8 eoloploopd
320050303[godognieon giondelopEiaddh oByjpsaopSreference line F o3 [godagn:c8gepdi

(0) A 38 aopS(pipe length) Sod=aqb03 8omlgé cudlgoonieamnads(line) (4o B cdE:
(Line)aopS free air flow o liters per sec [§& eudgooneom line [g920pdn powdseg
3053q5 (p00)8003 line A cAl0gE 320050l Free air flow 190 L/sec o3 line B colopé
32005910l 0035005 $6903 [godagnieam gjdrondaelogpCsagoll oBgdsoopS reference line C o3
[g05030:0860p5
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(00) GoSma0p8s diameter (mm) o D c8E: adlopt 20005qdl o powdsaq 305 diameter (mm)
:né 90mm @6®é||

(c) Reference Line 1 (line C) $& reference line 2 (line F) o3[go5og0:6000 33005 $6903 s005¢)

§00p0g[P:0005 line D 03godagnic89epdi adlgodeode a&8:a3 wodupagi€ dodaagudsson:
(diameter)q@éu

Pipe Pine i
length (m) Pipe inner
Reference diameter (mm) Pressure
line 1 _ Reference q
10 — Actual ; Nominal line 2 rop
500 —] (bar gauge)
_ Free air —
20 flow (litres/s) 400 — —0.03
o 5000 | presaure 7
] 3000 — (bar (g}} / —0.04
100 = 2000 — /
— — 200 — -
—] _ 180 — / —0.09
1000 — — 2
N = — 0 / —0.10
300 =P —
40— ™\ 500 L5 3 7
—_ N ] ] v/// —
= 100 — | 0.20
1000 200 ¢ 90— [/ '
1500 — BN 80 -8
2000 — 100 — g s FE0 L 0.30
_ = \\ﬁ{ yd _ s
— 50 B B
5000 — — — —
A 20 — o = B
—32 [
B -
30— —0.90
= — 1.00
25 — 25
—20
C 20— . —1.50
D G

$ 9-0G 30d3agudsaon:(Diameter) GgegoSa005 Chart
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ecodams(Pressure) cagpgdeomelopé egom8Eaod goeatowm
(Annual energy savings resulting from reduction in air pressure)
Comparative Energy Saving (KWh/y)

Average Load (kW) 50 kPa 100 kPa 150 kPa 200 kPa
4 320 640 960 1280
8. 600 1200 1800 2400
11 875 1750 2625 3500
15 1195 2390 3583 4780
22 1755 3510 5265 720
30 2390 4780 7170 9560
37 2945 5890 8835 11780
55 4380 8760 13140 17520
75 5975 11950 17925 23900
110 8760 17520 26280 35400
160 12750 25500 38250 51000

Sustainable Energy Authority Victoria, Energy Smart Compressed Air Systems, 2001

9.9.0 Bobangubman: egequdas opdigdigp:

(0)

)

€))

)

(9)

©

Compressor ¢ 832%gqoopd GseP32003 GePadqSmaRed [gdedlaneom Bzmioyeosg

(pressure drop)2opd ©pSo0pbs00:5q) [3$60q§E0RS 9dxgeglgdoopdu Irrecoverable loss (g

200l

ggsoqjeo&a(pressure drop) me5p5:addgde0gs Bovcd ©§ooernndsod: cog$3a0305

3290530002 [32e0:0000 Sadgpiad ageqiudqs c8oopdi Distribution header § [gdedlconeam

Baonsadigq(pressure l0ss)od ©pba0pds00:Eq) C00dedE

Strain [gdedl[gC:

() 305 saecosqSelopE [gdedl coneon strain

(®) 0§8e[gpcdgelopt  [gdedaneomn  [g&odgEs(Expansion) o3wopdd o[98
(contraction) elop¢ [gdedlaneoon strain

(0) Bodmacptsq dzmigpeloé [gdedl coneom strain

(00) Inlet $& Discharge 3odqpopt [gdedleseoon translateral velocity eloppE[gdedl
QNGO Strain

Compressor $& shut off valve safoypiop¢ safety valve oobso€aonsqupdn Safety valve 2005

compressor &1 working pressure cood 5 psi 98e0p0b 10 psi dqpsagi€ gEeosqepdi Operation

pressure 2000 ASME © 0005909G03002:6000 Vessel rating qp:cood  ©pdoopbeadly)

eeodeoq)

Aftercooler [3s§005 temporary compompressor 006808q$320305(306qpe0l 2a6[geaes03E

300} 30305)eapst Godeoodagesep [grpbeoian: qephs

65080dFS Bmbonag 303gg§ee0gcd By Pass 88 afewpod valve ©20p503%03

onde0é ooo:eo:qeéu
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(Q) Header o3 0pCs(ring) oocp§gdesnE(loop design) [gdesa0E[gIpd 2o&aopdi

(®) Go5c8E:eizaadione secondy air receiver 060§ cdwad addgoddl

@) :opdesepst 308:adgdo00d main header esepe Gw050aAl

(00) Bodgps 3350%:08 005NN Gentsondl Beontiaonioopduade condensate cegp:
60500050l op§dlagp: cagpspdiagnieoqs dodeqp(flexible connection)o? saads(gcl

9@ Pressure Regulation

9.¢-0 Pressure Regulation s2@eg03:d

Pressure Air Power Energy use Lost Lost
(bar) (m3/min) (kw) (kWh/year) (kWh/year) (€/year)
4.10 1.64 10.80 40,564 0 0
4.80 1.86 12.30 46,019 5,455 545
5.50 2.08 13.70 51,404 10,840 1,084
6.20 2.30 15.20 56,859 16,295 1,630
6.90 2.52 22.30 62,314 21,750 2,175

Pneumatic system 026903 3a§js§jse0on 3za0s(pressures)gé cuniglialops q§§E0d
ecoB:g&s(air flow) 1 g&:328adsgq (energy use) $C [§0edl§E00) od:gragp:ad cudgoooopdi 4.1
bar [§¢ comEsgd 32006 pE8E205 cylinder o3 83z 5.5 bar(g)[gé eenl:don 0odsdag€ 10,840
kWh 303:80p51 00mc08adlE(00eG) 90:gec86epdi 0odspdimange op§oqedod SqpscBgepd
aBelopé compressore agado0pd8sanigpiad Sadigeannndom cB2b0pd dsmiadespadesnt
3829068 (regulate cv6qS) 362005

Male Pipe Nipple Speed-Lok Hose Barb Nipple <[> 299
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eomi005038, Chapter-3 Distribution of Compressed Air

9-@-J Air Regulators
Air regulator gqp:a0pS supply pressure o 3203g|800pd8sa: Begpodesmt [giapdeu:§Eaogd
Fa0ps(special)co5000:0005 ooos(valve) qpslgdlogoopd

Convertible gage plug for

Can be
Compact, ted Sight dome and
modular V. ?ptbml o o:‘:u;anal. adjusting screw

e | 0il can be
[
Built-in __ supplied under
pressure pressure.
X o LEREs — Adjustment
Air i P 1 with drip
3 ; scale
Lightweight |5 ‘ / N
aluminum — KBTS - : - N zm;“
Imdy regl "
lubricated air out.
Valve prevents
e oil backflow.
filter has
outside filter Captive
with 40-mm 0-ring-in-
diameter and . groove seal
5-mm inner
filter Quick-

Enae . ilaii
Transparent polycarbonate bowl adjustment cator
and corrosion-resistant bow! guard knob

$ -oq Filter Regulator Lubricator (FRL) 03 sa620:805665[goond

¢ -0 Filter Regulator Lubricator (FRL)
-End-
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