eomEs0005028 Chapter-4 Air Compressors

Chapter-4 Air Compressors

Compressed air system gp:og€ production 3238 distribution 323z 1 treatment 323C: $¢
end user 3288:0pq) 3238:6c0s38: §oopdsasod air compressor gp:a0pd aEoSREe(production)
388038 JlooopSi Compressor gpsoopd compressed air system oodgcdsel $ads(heart)so[gd
005820051 vodoSi0qEe Gron3 compressed air [geenE [giapdeozoopd

Compressed air system s0:d:03E compressor 2005 o§elgd dloCqepd oodgp: [§daod
Go000560:8EQd:(capacity)l  ccodsas(pressure) 0odgdiams(horse power) $& 280056[god
32004q8Eb2(duty cycle) 032005 air compressor oodadsel 22800 3agj0dgp: [gd20pd

G0000560:8EQ0s(capacity)$¢ ccodsm: (pressure) o3o0pd 00b9 $& 00be Bdgpign
032005 Air compressor © 09050000005 Grud3s(pressure)od agpE:ad[gedyé compressor
&1 GeoagadsSs(capacity) elgpE:adognidgepd vupddeol

005g0CEiqpopE 3200:qpseom pressure range 20p5 6 bar(87 psi) ¢ 10 bar(145 psi)
32098 (9500051 35[gEed:8330: 200 bar(2900 psi)gEeentieon compressed air system qpzcopds
§8E20p51 9Bea0d 60y [4EqS 3208 S1uad:aodi
compressed air system 00696l Air input

atmospheric

energy efficiency com&:coq§ 320305
(O) g%&: GG}:@@@& Energy input
()  026s0E[gE: (installation) slectricly
() =3pfgac: 58 :
©) [gfo€cB8&:86:gE: (maintenance) e

000p) cvdeSagps 320:00:03 05d00My $ G-o Air Compressor

[dlepdaf Bs2800p5

G.0 ad:gooph g&=aC $¢ [4$9§E00pd gi2aC (Useful Energy Output)

y i EnergyWaste,l
(Heat)

ag6odendhame mrSayeddd = Q5%
0050088z 5& 006e0Ee MSedcd = o %
[glgE 08828650 mrSay0§od = 0% o3 [g620p5

O(G-J)ogE Compressed air system o0b9el g8  ediagpiod  GEd[gao:a0dI
Compressed air c0o5cp6q$ (production) $¢ [g&eog§(distribution) 80305 [g6edl cnepd gbiea
Sdsgeaqod 6ed[goon:aopdi powd - [gEeomaq (000)338(100HP) Lo §eoon §&3EYP:ad
compressed air system 220305 32995gjc8050gi€ [4EseomEae 03:e0mE(IHP)z000 compressed
air 22[96 Q8E[B: ox§lgieomEan (Eo)eoEsa2(91 HP) veorm 8d:g:a0:088601

Heat of compression 330305 80 HP adsgs c380pdu
Dryer qp2320305 3 HP adsge c880pdi
coood(filter)gp: $& 6rood88gqps(leaks)sa0305 6 HP % 3560
Pneumatic ¢ ©05¢@&s3a0s(mechanical energy)=e(gd elgpCigtseacgnd | 9 HP adsge 88wpd

Belope [gE:eomEeq(@)eomE(9HP)zM:0n 320380 &3 (useful energy
output)3a(gd [4$q§c88epSi pows - [§E:eomEaq(§0)3:(50HP)§e00n compressor 03 oodesagc
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q05°855:(one shift)g¢ centsaqié agbodencdemse codeopds 330305 Feeefmsedl con(eboo)
0§ opdo§Eoopdn

100 HP
Energy
Input

-==t== Heat of Compression and
Compressor Losses (~80 HP)

Desiccant Dryer (~3 HP)

Filters and Leaks (~6 HP)
]
]

, Pneumatic to Mechanical Conversion (~2 HP)
1)
4‘i-iseful Energy Output (9 HP)

& G- Compressed air &l 93:320p9 §&:32¢ $& [4$98E20pd useful energy output

Compressed Air
Delivered by
Compressors

Electricity
Consumed by the
Compressor

Compressed Air is only 15%
& G-p Compressed air 00690 adsgraqpso’ Gedlgaon:a0d

G.J Compressor a§j=aoniqps

2-stage Oil-free compressor a%sad: 8aodeaCqpE[gé ewrseom Oil-lubricated compressor
Compressed air system 20p5 g&:3aE03:8g so0p8qP:o0Rd system [gdo0pdi 3200054
9304 32993052005 g&3aEel 00%e&o0> compressed air :2[gd a3eupod 2c3§oopd gdieal
[gb(useful energy) [g§q§oopdn cBelopE compressed air o3 spodigeonepdBagE 0§
00m0d 8326¢) 2209:go0pd KPoSeLITHN? 0&ides Bmab0pdI agBEdecdsMgE eedtieom
42
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oB3§oongps(direct drive electric tool) a3ewod Bodseeprodsmigé  ewenliamn o3§omgp:
(hydraulic tools)o? 32034{gjg$ [§68Edm gb:eaEadigy coodameogs (energy efficiency 80305)
0P:00:00& 20051

SE ‘“

AL

Vane compressor o3 skid aologé Oil-free screw compressora? skid col 0gé
006508009 006908009
¢ G- 3a§p§jpe00n compressor g



Air Compressors and Compressed Air Systems eomio0d03§,

Compressor gp:cd 63:0050122038: Fgjsa00: F[go:§E001
(0) Compress cpdo0pd sasol(stage)od cBodq) single-stage 1 2-stage $& multi-stage ore)

Slepsecy §oopdi

() sPezsd0pdspds(cooling method) $& medium o3 c80dqj air cooled | water cooled $& oil-

cooled vagjcopds Ffgrzecy §oopdi

(?) ewnt:0005 oodeajpeaon: (drive type)od c8odq) 3EqiE[gE ewntigts(engine driven) agi6od
eedom[gé cunégls(motor driven) 0293E[gE ewdCgl:(turbine driven) cqegieglgé

cenCgs(steam driven) oag) copSsd[g: capdoopdi

(G) eqpadaaadygoopdsods(lubrication method)ad cBo¢) splash lubricated o3wupcd forced
lubrication a8ewr05 oil-free compressor vpgjeopds Py §oopdn Oil-Free compressed air
system $& lubricated compressed air system vp $64 Sgpsecy §oopdi

(§) 220)4gq5c33260005 Bams(service pressure)od a3odq) low pressure | medium pressure |
high pressure opejcopds ey §oopd

(6) 00680802903 Bade) 3600006508 0000pd (stationary) compressor $& g, e[gpE:8Ea005
(protable a3wupcd mobile) compressor wpgjeopds ey §oopd

005ga0cEigpiop  maddgepd compressed air o 20&ofq  c33a5qi05(purification
requirements)qp:od 326[gde] compressed air system qp:od egequSjo3o0pdn Gosl 2§olq
(purity)2opS saaddgjoonsoop) air treatment o3§oongpiel 3aqp0sa6og:(quality) 3a6loge woopd
a0pSi Compressor  3a§jsmaonsqps(types)od  sacpbapbo(working  principle)gé  socfgde) e

002220001

| Compressors |
[ | |
| Positive Displacement | | Dynamic |
| | | |
Reciprocating Rotary Centrifugal Axial
| Single-Acting F |He|ica|—50rew| | Liquid-Ring | | Seroll | | Sliding-Vane | | Lobe |

Double-Acting |—

¢ G-9 3a§p§jre000 compressor qpzod 20053E6p 3p6em305 GwS[good
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005qapbeSigniopl 3203ggjoopd air compressor gpiel Groogadgss(capacity range)o?
Gedlgoonzoopdi

Compressor 3a§jzaodiqp: Free Air Delivery opo5eu:§Cgbs
Reciprocating Compressor(single stage) 50 CFM 3203
Reciprocating Compressor (two stage) 50 CFM ¢ 600 CFM 2003
Screw Compressors 150 CFM ¢ 2500 CFM DB
Centrifugal Compressors 2000 CFM ¢ 4000 CFM 203

Compressors
Dynamic Displacement
Ejector Radial Axial
\d _1 ¥ % 4 :%
Rofary

Piston compressors

l&‘-ingle acting lDouble acting Labyrinth sealed lDiﬂthgm

Single rotor Double rotor

Vane Liquid ring Scroll Screw Tooth Blower

Y Y

050 e

6 66 3§z compressor qpzo? 200583E6p 300z0305 Gudgood
Compressor gpsell  efficiency qp:o0d 683005038 Gdlgoonsoopdn  Specific  energy
consumption a320p5¢n 6rOE0RS CdMBBom(1 M)ggsae 0god adgaepd gdimala’d kWh [g&
ewdlgoos(gEs [gdo0pd
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Compressor qpzei Efficiency $¢ Capacity 03 §:005 asblgaonsoopdi

L Capacity Specific Energy .
Description 3, _ 3 Part Load efficiency
(m°/min) Consumption(kWh/m>)

0.12-1.5 0.141 Good

Lubricated piston 1.5-15.0 0.118 Good
15.0 - 60.0 0.100 Excellent

0.12-1.5 0.153 Good

Non-lubricated piston 1.5-15.0 0.129 Good
15.0 - 60.0 0.112 Excellent

0.12-1.5 0.141 Poor

Oil-injected vane/ -
1.5-15.0 0.124 Fair
screw
15.0 - 60.0 0.112 Fair
1.5-15.0 0.119 Good
Non-lubricated
15.0 - 60.0 0.106 Good
toothed rotor/screw
60.0 - 120.0 0.106 Good
15.0 - 60.0 0.124 Good
Non-lubricated
. 60.0 - 120.0 0.106 Excellent
centrifugal

Over 120.0 0.100 Excellent

G- J-0 Compressor ageqdgsaogad Compressor qp:cl 8sa0: $& Grococeo:§ed:

Capacity (m>®/h) Pressure (bar)
Compressor sa§zzaon:qp: From To From To
Roots blower compressor single stage 100 30000 0.1 1
Reciprocating
— Single / Two stage 100 12000 0.8 12
— Multi stage 100 12000 12 700
Screw
— Single stage 100 2400 0.8 13
— Two stage 100 2200 0.8 24
Centrifugal 600 300000 0.1 450

Air Compressor 3a§s§jz03el specific power consumption 1 3:5p5:qi05(disadvantages)
$C a:000g0dqp:(advantages) odewSgoonzoopd

Compressor 3202000q054p3(Advantages) a0:5p5:qi05(Disadvantages)

Reciprocating | -83203gE[4¢ 0005e0:8E 2005 -3520 990520001

Efficiency: -30600:q& $p5:00001 {G[oEB8:8650 ©§odgpraopd

(7.8-8.5 -30gud=a002 G0:cud0p5I -System sacode:q320305

kW/m?>/min) -2003&:nSoyjo§od(initial cost) $p5:00001 | 20EaagHoopdi
{9[gEB5:a88:98 agubon gEscnsaopdi -8&a0pd foundation
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Chapter-4 Air Compressors

-Multi-stage [g®ogi€ efficient (&5 832620051
-Compression §js§jz §§Eo0p5 o0dgpeumEagniagi€ ol carry
over [5§Ea0p5
Screw -0gudo qEicutsgd Gunts8Eaodi -6eogaqPdeaeo:(air quality)
Efficiency: -300§§ §62005 52001
(6.4 -7.8 {9[oEBS:a88:q 325p5:c05000 Gaopd
kW/m?>/min) -3225 0305a80520051
-30gud=ae0: G0:cud0p5I
-0p§slg(vibration) sacg§ $p5s0005
-6qpaR050R¢ F2090doney Ea0pdN
-Variable speed [4& cenE:8E20051
-Turndown Gom&saopdi
Vane -ogudop qEscusgn un:§Eaopdi -3208§0005 capacity 3203E:
-3208§8 8620051 ©q8&al
{9[qEB8:88:q m25p5:c05000 Go0pd -0 :qpd36g:(air quality)
-3000 OSOSQSOSODéu g:oaén
Centrifugal -Energy efficient (9620251 -32038: op§ogedod(initial cost)
Efficiency: -Capacity qpaqp:q$Eoopdi qpzo0pdI
(5.8-7 -3225030583050005 -Low capacity og¢ efficiency
kW/m?>/min) -eeozaqp006:0g:(air quality) comEsoopd | pdoopdi
ogféroqopqp:om [g4é
aB8:038:9 cv68E20p5
-Water-cooled 200g§E20p51

100

!
4
4
’

Pressure (bar)

"

L

Reciprocating

R

-

-

N\

\ Centrifugal

0.1
10

100 1,000

Compressor capacity (Vs)

10,000

100,000

c? G-Q Compressor capacity and pressure limitations
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Air Compressor 32§z§jto3el 228032g05¢p:0d 30506910 cudjgoozoogb

Dp3000: opslgp:ea00 congamayp: (Characteristics)
-96:328 2%:gq $05:00001 -0p§8lg gproopdi
-83:01g00pd vOCcEigp: 320305 -300§ [§S00p5n

_ _ 20&eagpoodi -3225 890500001

RECPrOCAING | aguSamen: cooicoSoopSi(compact | -G5S 0B8:35:0805 qpiaogS

[§®20p5n) portable [gdoopdi -coogpegp: QedagiE osoedod
qp:ooéll

-00p5680005¢ §:qCz00p5 -c30005 capacity 2203¢: 0q§Ci

Vane -3225 0305830520051 -600ad0R¢ &Bgp: dlaneap§oopdi(OQil
-35gud3200: Gaosca50001 residues in the air)
-00p5680005¢ §igCs0005 -6c0dR¢ egpadyps daxenp§oodi

Screw (oil -3525 0305a80520051 (Oil residues in the air)

injected) -300§§ 8620001
{9[gEB§:862g 3250500500

aBoopdi

-30gud3200: Gaosca50001

-00p5680005¢ §agCs0005 -6e03RE egpaed ado ontsqt:
Screw (oil -3225 0305930520051 eooelop¢ air treatment
free) -300§§ 8600001 :5pdc0d000 vogs Gaopd

{5[gE BBz m25p5:c050m
cBoopdi

-32gud3200: Gaosca50001

-Energy efficient [g6o0p5 -6oB0R¢ 226Sqp: doesa?
Centrifugal -Capacity gpzqps §8E20p5 0050881

-3525 0305a80520051 3208 p§oo8od gp:aopdi
Scroll -Oil free 3a§js30002 [§da0p5n -Energy efficiency con&so0pdu

-Oil free 3a§js30002 [§da0p5n -6o0scodgiE energy efficiency

Rotary tooth

60 E:a0001

G- - 22e32:52000805: 30§:§j:(Type of Cooling)
Air compressor gpse 0050 IPgP:ad Gav(air) ce(water) a30wr0d egpPed(oil)

0303 saaddg)e) 632:630E[grpd8E0p5 Air cooler gp:od air-cooled compressor gpzsacgsaopds
00690800228 E 20051 9Be0rcd 2[gESR5: 00680EEE RS

Water-cooled compressor qp:3e0305 300588600006 qfgs Goopdi 33(036saandy

compressor qp:a0pd [gE:eomEeq 00beomEeodls(1 HP)320R05 2,000 © 2,500 Btu/hr of
0 (heat) 0N’ g&oocdud(reject) [o300p5
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Water-Cooled compressor qpsaopb Air-Cooled compressor gp:cood 8¢) 22003
g800058Eaome[opE energy efficiency coxEslogaopdi
;§:§eco(ambient air)gé compressor o3 ezeINE  [grpdeomelopE  air-cooled

compressor op 2005005 sl ad[gs [gdoopSn Compressor & cylinder head ogE fin oGV
00690C0onglige sagopsalgplig(heat transfer) Sqp:esant(Gesaeant) [gopd§Eaopdi Duty
cycles 50% ¢ 75% o3 moe[gdq air-cooled unit gpsod 8&E: [gopdlogoopdn Water-cooled
compressor gp:og€ water jacket qp:od cylinder head sagn:op€aonifoopdn eegé esaeolgs
(water cooled)$p5:0005 GrolgEesaieofgEs(air cooled)oond 3¢ efficient [gdoopS

32632:60000500:  32§zmo0ns(type of cooling)cBode] compressor gp:o? F[p:0005¢05
0008005
Air Cooled Compressors — o$om(Fan)o? 320%qg] Gcood compressor edlad [gobagnieogEdys
;em:deomn  $5pd{gdo0dn Cooling  efficiency §6comalopé  eroogodsss(capacity)spd:aopd
compressor qpz3000 Fagpsed: 30d:g§Eaopdi
Water Cooled Compressors - Heavy duty 9800305 sa§ewnl:q$ o33a600pd (continuous
applications) compressor gp:RE eqgCaaeea:dg:spds(water cooling system)o? saaddgfoz00051
qPeoo032g¢ cooling efficiency sacg§eomEsoopdi
Water Cooling

H[Feentgs c332600p5(continuous operation) air compressor gpie ageda000 320
(heat of compression)owdan 0§ qp:a0pdi ad heat of compression o3 after-cooler $& oil cooler
$0GJp0d:03 32004q|e) ©05000500 §E0p5N

Inter-cooler 1 cylinder jacket $& aftercooler 033 cdeanodeom eq(cooling waterjown
q9o0> compressor 03 632:605E[gCs compressed air 20§ oyeolicoglisé dofeseomn
eeeg(moisture)qp:ad comsgd 0udopodSE[gE: [§deocd&edi

Compressor 0ooEgeeent:d aq(cooling water)BssoC:es[ge: §odod flow switch 06s08)
0deo0:qS B200p5 eq(cooling water) 8:eoliesfgliofclon flow switch 2005  activate
[§8c866p5 wupcbeon oBzasl compressor 03 00o8e) 6entisas o[gd8EAN

Liquid seal sadjzza00: rotary compressor ¢ aftercooler 220305 cooling water 30503
00§29005(series)OB[gE §05e005 codqepdi crodapdeepEiqiopgpi(compressor manufacturer)ci
[0Jeusqiodgp:(recommendations)3s03Es 3odgp:a? &E:00[gEs 006s0EgEso? [gIrpdeepd

Cooling system component qpzeil 3503E:5 32505038 aqEmdges elo:pdonad(gt: $¢
a5eqon0d[gEs(fouling)od olgdedcoq§sacyad piping system qpzog strainer qps 93000 filter
qp: 00Ss08aomiqepdi Inter-coolers 1 cylinder jackets & aftercoolers © 32000500058E96:03
62200503¢ Gedjgoo:a0di

G-J-9 Heat Dissipation
Inter-cooler qpsi cylinder jacket qpssC aftercooler qps 3200508826600 cooling water
0eNGD 6330053 620505t 03050805
. Break Horse Power (BHP) x Heat Dissipation
Gallon Per Minuter (GMP) = 172833
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Where:

¢ GPM = gallons of water flow per minute

e BHP = air compressor brake horsepower

* Heat dissipation = value from table below (e32005deuxie 20Eaaqpep 00§3:qp:)

o AT 2B00pod T-rise = °F, water temperature rise

[4E:e0mEeqoodbeomEamie 0gadaunoopd Fapowanad Btu/minute [gEewSgoonioopdi

Single Stage Two Stages
(Btu/minute per BHP total) (Btu/minute per BHP total)
Inter-cooler None 20
Cylinder Jacket 15 5
Aftercooler 26 17

socolsl(cylinder) inlet port 338:03€ q28sgEs(condensation) olgbedleoqs ofaonaopd
@q)(cooling water)el 32p§S5$E 090503080009 GLBIZHFSOIET OP[EPEgIEd0d 15°Fa00d gpsesnt
[gc9S consqepbi 15°F cood gpieoq§ @qo? inter-cooler 338 seqColeepodeofGe @500500m0
cylinder jacket gp:eBa3 B:s0C:apmicoqs [gdoopSn oodfgpieomn $p5:00692005 cylinder jacket
:0p8:03 ofogiepd equeM(eeBigsi)od eagpyes [§Ooopdi  Compressor cooSpSongps
(manufacturer)ade c32266000 6™ (6qB:582)03 qupSEaopdi

G- J-G 3280050[g0d 6unt:§Eg8: (Duty Cycle)

Duty cycle 6100§8:00p5 0% ¢ 000% 22038496051 Foe0056[god eent:8EgGs(duty
cycle)on§ds gpzeco compressor 6ené:§§ JJogpeco [go20pdn 2005005am:a0d F§Eomcw 0od
:2038: compressor 3§ 0pdqg| 6enEie5a0p503  duty cycle o cwdlg Gu:a0pSI poed 30% duty
cycle & 2280052005 2005005002009 >SS P0% o€ compressor Genlies366d (oG
o$32§§ Q0% 0g€ compressor 050t 65c8gepdi

Duty cycle 320pS¢n compressor 60000 sagjSomav(time)o?
Low Duty Cycle BcBoodli 50% duty cycle §oopd compressor o0pS  00650§
Imimim eenGagi€ 00b508q057:q5 B2062005 vpeBcaopdi 0odgds iyt

High Duty Cycle cwl:§§ $C q0sm:qS oppBesag€ 50% Duty cycle [go0pdn sagi$lgd
3280050[q05 eentiesqagi€ 100% Duty cycle [goopd

[gE:comEaqoobeomEamsadngé 0068568 eco(g)mocoopcdeu:§E(4 CFM/HP)G: 32.65
CFM 300305 50% duty cycle [§8eenE:q$cds060g€ compressor @i power 20pS 16.32 HP
[389p51(8.16 HP 00poddl) [32.65 CFM + 4 CFM/HP] + 50% duty cycle = 16.32 HP [g20p5u

Rotary screw compressor gp:og€ duty cycle a3ewpod duty factor 2005 286sacqge[ocor
:doodelopadeodd rotary screw  compressor  gpsoopd  (JG)§9§0cdad:  2ps0056[god
eent:§CeomaloPps [g6oopdn sg§ emngoo [g[ge 038:0384gC: (maintenance) cpdgSssognd
q057:98 c8o0pdi

o605 30008860000  (FBEEmpEced  gprogCanadsgioopd) compressor  qpso?
3280050[q05 Gentigs o[gb§Eaomalopé duty cycle 900500560tqo0p51 Compressor el 3a[gEad:
duty cycle 2005 §0% 0padaqié o compressor o3 (00)8566waCGqIE (00)85008 qOscLS
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832600051 Compressor cenCiesaqi€ 208§ 2098 [gEenicngCeomelopt saem:dq§ea005
qOs:e0sqgEs [0S 0qdsndon 3apgS(overheat)d) oodqiod(gEs(breaks down) [g6§Ea0p5
eqedleoon compressor qpsell ©eoE0pd 225090069 (5200

303§ compressor 03a%0qE c33a600006c0(demand)aond  croogodgss(capacity)
3qpo0pd compressor $¢ crocayEms(storage tank)o3go3: 0odeo€aonig§ cGaopbi Compressor
2632095 qOs7:65q$E crueapEmnS(storage tank)ade compressed air gp:o? 0o0dads
§E20p51 Reciprocating compressor o3 continuous duty (100% duty cycle)g¢ eeaé:cdaqié double
acting (3665988 celgCesaseoaepbi(0dsp5:eagE double acting water cooled reciprocating
compressor [g6qopdn) Reciprocating compressor gp:320305 On/Off control 05 $¢ Load/Unload

control $p5:03 32004q8Eo0p51 Two-step control $p5:0005 compressor o3 Start/Stop [gepSgcs
2300705 Load/Unload coS[gEs [gdoopdi

Non-Lubricated Compressor $& Lubricated Compressor o3ei oofepzqodqp:

Non Lubricated Compressor Lubricated Compressor
eqPeda? FeadielgconieomelopE crood(filter) | Lubricated compressor Gg:a005000
2050500503000 32%g9s Saodi [o32005
20050062gp5 20051 [op[opdaopd §Csc0Csg0 0005680005 corz0pSI
022600005078 vEc8isE Gaoidk apOesigpiogl | egpedaopd compressed air $& compressor
eqpad Jo€god coodud§eomalopé o3 632260882001
20&egpooRdi
Non Lubricated Compressor gps 2005 [65552 8600051 30§18 §62005
(o305
038:0863g 0§05 [gEwzo0pdi eoood(filter)qpsa? ologpean co§glieus

QuEswrel!
eqpad wileomaelopE :05S [g&oopd 3§ogpe320305 cp§aedod qpzaopd
Baanxgpigp: qef 33260q¢ multistage BaanzogeoigelopE op§andod qpraopd
compression co6q$ 3051
Compressor qpzod §oeagsgd 00p56e005
00020005

G- J-§ Air Compressor sa§§jzoden Efficiency qps
Air cooled reciprocating compressor gpzaopd sofionSogedod(initial cost) sa0Rs

55200051 986205 efficiency pdoopdi

Two-stage reciprocating compressor qp:a0d single stage compressor gpscocd 3g)
efficiency comE&:00p0m Lubricated compressor qpsoopd non-lubricated compressor  gps
000534 efficiency GomE:aopbi a3ea05 compressed air B33 egpadyp: does0pd [goxos0?
clgq:qs cGoopdi
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Displacement Compressor qp:
Displacement compressor gp:oopd endbeg(gas) a3eupod 6rond 309805000500 ocoRd
(enclosed volume)oodpadaBolaeepodeods adoocopd(volume)od eagpspdiesant(eonicudeant)
[gic9[gEdsC Bsamgpica([gonaden)ge: [gdoopds

eqpad(lubricating  0il)3203ggj002:0000  compressor © 0ged20d GroadoRE Aot
65203 oil aerosol $& sBag(oil vapour)gp:od §Escuts vudepodes 832600051 A3 oil aerosol $¢
sBeg(oil vapour)o3oopS compressor ¢ 0godam200d g&c00deag (rejected heat)elopE enodgfgcs
[gBo(carbonize  [gbom) 328E33(solid)ma[gdod  doors  e[gplicdagniaopdbn 3288
GOzgPEoopd 3padigpopdesep(down stream)Sdeom valve gp:od dodadeo[gls gqdadieolg:s
$C v6eanly wrutieog:od [§deodEaodi
Air Compressor gpzail Efficiency od §E:008 eeblgoon:d

Reciprocating Rotary Screw Centrifugal

Air Water | Water | Lubricated | Lubricated | Non- <250

cooled | cooled | cooled Lubricated | HP
Units Single- | Single- | Two- Single-

Two-Stage | Two-Stage

Stage Stage Stage Stage
BHP per

26-32 25 19-22 23-26 20-22 20-26 22-27
100 CFM
kW per

22-27 21 16-18 19-22 17-18 17-22 18-22
100 CFM

eqpad(lubricant oil)el poducdar Goadgl ©0§0EG0303 CLA5EE§ER] BodanrdeSigp:
(industries)og€ oil free air compressor sadjrzaeniqp:ad 32054gjqoopdI egpsdelopE compressed
air spsomoond: ogeoliogniqoopd saqPdeaeoy: pdgCiogiqEopdn  Compressor gps3a03E:q
eqpd0Rd eqege GasEediinbomn  oodeqreasd(sludge)qpaalgdad  e[pE:dl: ondogpds
32805323C:qp2 $& component gpza? qodB:e0§E0p5
Lubricated System

Compressor 35038:§ 6g,0qP:6560001 COgPIESGaN 2080533 sgps(Moving  parts)
eomEigSgd 30000p0c0gs godadodg(friction)spdieoqs $E 0050 20pEPId USEP:aS 30305
eqpad(lubricant oil)od saaddgjgaopSn Rotary screw sa§jesaon: compressor o0& egpaed(lubricant
oil)oopd  salopmeedled  esepogodypod  seal 3agd  Bodedeuioopdn  8a85¢(compression)
Geed[aE:elopE [gdedl aoneom sapgps(heat of compression) o3copbs wudgpieozaopd

eqpad(lubricant oil)el Go:qjdg (viscosity)aopd compressor 6ene50000 GLZOFS
2086%:5[9¢ (ambient temperature range)edl0g€ ©oopba0p5N

eqpad(lubricant  oil)oogd  ooudeE(bearing)qp:  copSesaopdmaslogt  adecncSeam
eqpegg(lubrication) [gdedlcoqepdi wopeadl Iubricated rotary screw compressor $C high-
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efficiency purification system o6l spSiopogp: 03:000dage[oPE Fps Fo0gs 0§oeom
compressed air 03 0oS$ER [9620p51 Bocde erogp:aopd oil free a§gzson: compressed air
6000058:3k 0§eC0p5

Compressor &1 GeoagodgSs(capacity)o? Free Air Delivery (CFM o8oupab Liter per Sec)gé
eedlg ecp§oopdn Cubic Feet per Minute(CFM)oopS ood8sdgi€ compress cpd8€eom Gew
0B Moeulg cud[goopdi Free Air Delivery(FAD) croowan 3263 o3¢ ¢onode) saaddgqepd
compressor 3a§jszaensgp: o3[gpifo30005

Compressed air o3 222dqgoopd system gpiogl eoudBbg(air leak) ofgdesand
omaged[gs crodsms(working pressure)o? 0058E060005 cagpygtiecoodyps(filter)o? s
caoseoposol(gl cdeugtiodys gbimaCadgaod snsobiads 00% ¢ J0% 3200 cagpqi§Caopd

aofeagd o§mSeom control cpdspdiyé compressor gp:od eenldgla JloFwnoopd
eoeaenons(storage receiver)oon:§glisé deomEigsoopd air dryer gpsi filter gp: 006eoE[gC:s
[§8c0pS: gemaCadige $05:63208 [gjrpd8Ea0di

Compressor qpso? 328a03204g¢ positive displacement sa§jgsa00: $& dynamic sa§jpza00:

opd] $: $600: Flep:§Eoopd

Reciprocating $& Rotary air compressor o300p5 “Positive Displacement” soqs
202038 dloCeomn  compressor  gpegblogoopdn  “Centrifugal Compressor” $& “Axial
Compressor” 0320p5 “Dynamic” 3a§jz3202:3¢ dlo€eoon compressor gpilgdlog0005

G-9 Redprocating Air Compressor qp:

Reciprocating air compressor qp:a0pd positive displacement machine gqpsgd[o300p5
socoldl(cylinder)zacgEsfecon’d o€ooné(piston)an ops:eufgllyé erodzas(pressure)qpsesnt
[g1c95[gE: [g 2005

oalmgion  gpdqiCsancopd cpdesgps(textile industry)ogé reciprocating sa§jezaon:
compressor gp:od  opoqudgy  Feadyg[ogoopdn 98eoodS sr9masl screw compressor gpiod
g&:3ENE  200500000p9320305 dococSonde 38 30d:qpian(ogoopdn Screw Ia§jEzeen:
compressor gp:a0pd reciprocating sadjsaon: compressor cood J¢) 9638 a8 $p0:a001
Energy efficient 3[gdo0pbn cooopoqeangé 0068560gE oodmodom(l m® per min)sss
§§q$ 320305 reciprocating compressor gpzoopd aqGede0d3: 7.8kW ¢ 8.5kW 3820001 Screw
compressor qpzaopd 0g[60de058202 6.4kW ¢ 7.8KW 9§000 032820001

GeOa%BaqPE0Rd 005§qpiopE  centrifugal sadjEmaen: compressor gp:od adgeE
20&eagpoopdi Gooscedoopd compressor 336[gPad3agP:a? 0dtepdsso: [3ken:000d compressor
:5pdc0d0d 23ggEso0pd 3¢ energy efficient [g9o0pdn centglse [g[gEadS:0365gE:(operation
and maintenance)[gjcodepage 33 cguSopoopdi Compressor 226qE20305 33505:c0dadom [ggé
0382086298  300o0n Discharge Pressure $6a0p5gbeor [gEoopd[gbeo ecoagadgss(Flow)o?
008[gdesmE 0B8:c0m:§Ea0pd

Compressor & Geoogadgss(air flow)oopd [gSs5:(speed) $& dB05§0d agjpayjoopd
[65552(Speed)gEaqiC eroogadsss(air flow) gpsoopdi
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Reciprocating compressor qp:o%

(0) Piston &1 32006006003 e[gde single acting operation $& double-acting operation vpg)
S[epsconzoopd

(J) Compress coGo0pd sasod(stage)qps o3 sa6[gde) single-stage configuration $& multi-stage
configuration vpe) S[epsconzaopdi

() es:d0pd $p5:03 :6[gde) ecolgEesesadlgEs(air cooling) ¢ eqgeneaad[gts(water
cooling) vpg) F[gpscozaopdi

(G) oegpsd 32%{q[eS: §ood sac[gde lubricated $E non lubricated(oil free) vae] Slapacon:
20001

Vertical 3a§js3200: reciprocating compressor qpseii capacity range 20p5 50 CFM ¢ 150
CFM 3203859520001 Horizational balcance-opposed compressor @il capaity range 2005 200 CFM ¢
5000 CFM @og&:@@méu

Reciprocating compressor gp:od configuration | Reciprocating compressor qpso? 6822053

DGEJEGE  9§E00  Fogped:  cop §E20pd | 3203E: c0bS Flep:§Eoopd

configuration qP¢R (9) In-line compressors,

(o) Horizontal () "V"-shaped compressors

(9) Vertical (p) Tandem piston compressors
(o) Horizatianal Balcance-Opposed §§ (G) Single-acting compressors
(00) Tandem o3 (9620251 (§)) Double-acting compressors $&

(6) Diaphragm compressors o3 [g620051

Single acting

1

W-type Stepped piston (Two stage)

Q G-o(o) Reciprocating air compressor qp:
eqPadad 3203qoopd air compressor gpie 0Eda0P) GrRd dfeseon eypPsadnd
00500050068 0332620001 GgPeduadi000d(oil free) compressor gpsoopd instrumentation 220305

3¢) 20&eqpoopdi Process cpdeagpiogt 320d4gjqscopds c0&eagdaopdi Non-Lubricated (Oil
Free) compressor gp:o0pd JeomE:aopd specific power consumption(kW/CFM)o3 g8Ea0pbi
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GuoR0qEige socotdlondadtomndeom(single cylinder) reciprocating compressor gpzoopd air

cooled 3>§j3a024pi{gd[Bs socuCalgpigodlecon(multi cylinder) reciprocating compressor gpsaopd
water cooled 33§z sa0024p: (980300001

—
e
=
=
—
u
“

In-line compressors “V"-shaped Diaphragm
¢ G-o(9) Reciprocating air compressor gp:

Water cooled system gpz00p5 air cooled system gp:cood3e) energy efficient [g&[o30005
BamdgE[gE(high pressure) q§g$sa0305 two stage o3 =aaddgo300001 Two stage gagodeom
discharge air cliza0q$(temperature)oopS 140°C(401°F) ¢ 160°C(320°F) [g6205n Single stage ¢
ogodea discharge air Gizapq$ (temperature)aopd 205°C(284°F) ¢ 240°C(464°F) (960000 Multi
stage compressor gpsogE socoldl 32088309053 [9beiloopd dsmoplepigod(differential
Pressure)spdieceooelopé compressor i component gp: [g[o3eoon ooxgps(valves) &
piston ring qpseol 0g€ coodeepadeomsms(stress) §p5:00001

Double acting (cross head type)

Inline

Horizontal stepped pistons

Q G-o(0) Reciprocating air compressor qp:
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Diaphragm

[ — Connecting rod
* Flywheel

Cam
Shaft
-, L Clutch

i

. Counterbalance weight

y——, pe— l’\\_’//‘
& G-g Mechanical diaphragm compressor 006961 G[gda0pbn Diaphragm cgbepsg(movement)
o3 crankshaft ¢ [giopSeosaopdi crankshaft $¢ diaphragm o3 connecting rod [g& soo5co:00p5

b
.

a

$ G-00 Piston edl 98000500p08edl Grogp: & G-00 Piston 6300593 s0E:a30:0000804)
2005 valve seat § 3a60lodmneosgpie 00690 socoslEncyls] eroumswdlgdedom [gEoe
compressed air 03 socosleajgéonadad GoogP:ad socutdl 22038:03 9GuIA3n520R0N

038:0005060805005

Clearance Area
Clearance area 20p5 o€o0n&(piston) &l B65§eon top dead centre $& bottom edge of

the valve sa[o3p:03E§E00 Gsepagod [gdoopd
v

Intake Compression Clearance area

<§ GoyC= Clearance area ; S = Stroke ; R = Re-expansion
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SUCTION VALVE
A~ (DISCHARGE VALVE
N OPPOSITE SIDE)

DISCHARGE WALVE

2ZND STAGE

AlR INLET

IST STAGE

CRANKCASE OlL.___
DIPSTICK -

. - AV
""'\-\\ ) ..
q( A e | II G 1
1 [ = T _
II I A O ] ¥
| \
} L
I VAN
! IRAN
7 (Y
| A [N |
[ fHoswmeihy |

'CRAMKSHAFT

<°3 G-0p Reciprocating Compressor
Single-acting compressor gp:0g¢  o€oonE(piston)aopd  stroke  [goopdsaslazEam
3200600620p51(0085p5:32013gE GroY 8a86a0051) Double-acting compressorgogE piston 205
:20o72:5¢ :[GS $800500%:3E 300600660060 E 34 efficient [gblogoopd

Pressure
Pressure
[ |
3 Discharge 2
Compression
Pressure
reduction
| 1
4} Suction
- -
- ‘ Suction volume Volume Volume
Clearance Stroke volume
volume -
@ G-oG Theoretical process ¢ G-0§) Actual Pressure/Volume diagram

000560:8E2005  GrvLEedmMOoRgE  double-acting compressor 2005  single-acting

compressor 0005 32gud3300: 3¢) Gaocodaopdi Double-acting compressor 20p5 single-acting
compressor $¢ 32gudmeen:0paqC double-acting compressor 20p5 GoaP0d6wsEERE: Syps
2001

a36o05 double-acting compressor 205 3] G200 egEBroopdt Groadlgl: $E
unbalanced force qpigE:odelopE oobeoles 3209$8E52005 foundation $& support §q 8325
20051 $(G-0G)20p5 Bz (piston)compressor oodads(self-acting valves do€aopd) sacpd cvdGA3
Gedlgoonoopd Pressure/Volume diagram [gdoopSi Theoretical process a0[g6o0p5r




Air Compressors and Compressed Air Systems eomio0d03§,

$(G-08))0gE Piston compressor codadsel con560z0RE(gb§E0p3 actual pressure/ volume
diagram o3 ewS[goonzaopdi sao€onad(inlet side)S(gdeoon smsoyeolsg(pressure drop) $C
3209050053 [§deo0n over pressure [§9god vwdan 3a505:c0d[gCoon actual pressure/volume
diagram 03¢ Gwdgoonzoopdi socotsl(cylinder)adad ecolgodge:(filling) $& cocdudlgEs(emptying)

ode[op¢ (g6 loss gpzad cedlgecoseol

G.9.0 Compression Stage

Air compressor qp:oaé single stage compression o%@o?cﬁ multiple stages compression
[§68E2005n Discharge pressure 20p5 80 psig(5.5 bar) cooS[qéaqé multiple stages compressor
qpe3algd 603 [gE8E00N Multi stage compressor qp:oopd stage c0d9sé 65005 stage ood9
foypiog compressed air 03 crolgEesaeant [gapdoordgselopE energy efficiency deomEs
[30p5n Stage b9 $& @5005 stage oodemalogs compressed air oSoaEdo€aopd
eaegqP:(moisture)od ©dapod8E0pdi

G+ J 60003 32608c08BBE[gE: (Multistage Compression)

Multistage compression sl 83280008J0dqe0

(0) vcoemeeod socoédl(cylinder)o agodBiesnod 303wzt soculdl(cylinder)ondy 3203803
0088 [g€uw(external) cooler [§& compressed air o3 635263208 [gp68E2001

() eooscodaopd flywheel o030 22234q[8: multi-crank machine [gbeomelopE 0p$slasods
205

() Mechanical balance 3eo&:a0p51 Uniform torque g§Ea0p5

() socoldl ondeqitsB B8 (lower pressure)eomaelopé volumetric efficiency dgpaqps

§$&a005
(§) 8a35(compress)q§ze0305 Bmabe00 goiams(power)ad cagpg8Eo0pdi

6) [9$5549€[gE(high speed)[gE cen:§Ea0p5
Q) 20§58 (working temperature)eomaelo3pé lubrication deoxEs00o0i

() edldkoopd socoldl(cylinder)qpzod 3229dg8Eeomelopé erouddbg(leakage) $05:0005

intercoolers

> out

Stage 1 Stage 2 Stage 3
Q g-o@ Multi Stage Compressor and Inter-coolers

Compressor ¢l capacity (RPM ¢ volumetric efficiency) coqpspdieognieogsi c82ab00pd
2algpsS high compression ratio q§g$s¢ gosmaCad:ga(power input)spdieoqs 320305 inter-
cooling [gjop&aonieaon multi-staging compressor qpzod saaddge30005
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0oS3igE  mee0lqpi(stages)zmindsy  [gSs$e(speed)  opo8logoopbn  Compressor
oobgadel  volumetric  efficiency 0p5 ocoezasol(first stage)e volumetric efficiency $&
0ppB8a0pdi vcoezeeol(first stage)ad oeepodanoopd GO EsE oofgpicom stage gpsod
oCeepadamoop)  erome§SsE  opBag  saeomCseds(perfect) inter-cooling  [gdo0pdwr
e[gp8Ea00i

Stage 00698320305 cBaabo0pd(work input)aopd o stage o€ compress cpdeepd
pressure ratio cologE @oopdeso00n Stage gp: sanxd:opE air flow oppd[ogo0pS sasol(stage)
ob9gC:85 work input 03 coeagpesraniqllyé compression ratio gqp:od pdgiesnE [gopd
§Ea0p5

0(G-0q) o€ compression o3 se0¢ $690E(two stage)3q) [gedeomelopE shaded area
20p5 20050000g2:00p0 3O (work saved) [gdoopdi Single-stage unit 20p5 Grossol(inlet)o
eoogodo0pd(discharge) 20§)§3203 oodeofoon compress cpdaopdbi  GuoopLyEgE 95 psi
(6.5bar)co0d 860005 83 (pressure range)zeogcb 0odsoax compress apdqS(single stage
operation 200006g§) 33260005
AP: Multi-stage unit gp:og€ ecool
N~ othermal compression (inlet)o  eooagedaopd(discharge)  sa§§eacd
A :2e0Cqpign($6908em) compress  v6qoR0I
\«—— Isentropic compression 0690&[Be(stage)q] e5005000e0¢a] weepode

“‘ 2SRE oo} mesmd  8eomelopd

Reduced work o I c
""rﬁ requirement through compress cpoeﬁ o%sooooésm?o(work) 0NN
k 2-stage compression 0515 GC\]PQ_I%SCDé"

Guoop0Eigé 100 ¢ 175 psig (10bar ¢ 12bar)
Baomanopl:s  a33260g€  two-stage  operation
[geo6e§  o3o0pbi  Three-stage  reciprocating
compressor gp:a0pd 830: 250 psig (13.8 bar)
B eepodesné 8386 (compress) £Egd:

>V fﬁ:x)p_Su

¢ G-0q Two stages compressor

0333&aaq multiple stage unit gpsoopd single stage unit gpicood Je) efficient [gdfog 205

Drive sa§jpsso0iqp:

Air compressor g3 cgidodesSom (electric motor) aBewrcd 3aEqE(engine) a3wurod
eaegieg(steam) 2Boupod 0maBE(turbine) [§& eetfogoopdi 0odgapdess(industrial) gpsogE
0q00deedom|gE centieom air compressor qp:ad  3agpPeed: GogqECR§ RS

F[o3ons(heavy-duty)opdesiglypist agi00dencdaming$Eaond togropigpideg, elgpt:s
§Eaoon(mobile) air compressor qpzcd 8aud3aEqiE 9Bewpad 0xadE (turbine)gé cedCsoz0005
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G.9.9 Reciprocating Compressor gqp:ei 322:000qj05¢p: $& 320250591054
Single-Acting, Air-Cooled Reciprocating Air Compressors
30200080542 (Advantages)
(0) 32gud300: 6ol GoocS2000
() pdcscadyp: 320305 2098 20EanqHoodi
() Unloaded 32§§03€ §&:328 305p5:c05000 2d:go0pdi
() 3203qoopdesepaadi03C 006s0Cm8Eeomaelope 30503 8amimyjeotsg $p5:0000
(§) 9B4feps cooling system oobs0aozgs wadzadeol
() =2apqas s0gdagaSopoopdy
Q) Bsmemdpgs corC:8Eapb
() 2006058820005 [g[gEaBS§:086269p:0m [girpdesadaodi
aooespdigodqpe(Disadvantages)
(0) ©05eUMENYE 6rucdad egpadyp: 38 eapad§ 8E0pd
(J) =205ep0320051
() copduddes mSayo§od(operating cost)qpzoopdi
(G) =oq§[gpd90e0056[god eentiqSe[gd§taon codsndewenl{Giag 0odsn§qosnieuig§adoodi
(9) 3203qq$c83262005 8320:0005 Jgp:a0pd BaxdgC receiver oBopE 238:a0pb: congORSN
380393 J[gE 20008320203 Gepodesmt eurtiege: clop¢ efficient olgbeor
6) q§8Eo0p3 efficiency a0pd 22 © 24 kW/100 CFM 3303E:{gda0p5n

Q) 320g8§[0Fene00 crSesigp3a0g0d waneagpeol

Double-Acting Water-Cooled Reciprocating Air Compressors
320:0008054p3(Advantages)
(0) Multi-stage compressor qpzoopS single stage compressor coob 3¢j efficiency o051
() pOcSicadypeaog0d 320 ao&eagoogdi
() Unloaded 2ogj$0p€ §&:3o¢ aag0bsc0d08000 0d:go0pdi
(6) =299dgqs 320g% cgoSopoopds
(9) BzomadjdjelyCewr:§Eaodi
(6) Three-step(0%-50%-100%) 936005 five-step(0%-25%-50%75%-100%) 02005
Googodg&s(capacity)control apd8Ea0pdspdigpindadiaqC part-load efficiency cono&saoodi
@ ¢9% [Gla8B%:085qp: [gopdabeBoopb
aanspdiqiodqpe(Disadvantages)
(0) Rotary air compressor qpsco0d 3¢j egpo3so0pdn
() 26808qsx0R05 GapoySmyI0d §g§ d=ab0pd
() eqpadg 2apgP:0? ©u500052005 00dgd GomeloPE a3 capadyp: GepaSag:
§E2005u
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(G)  op8sle [gCeneamelopE 3200:8E52005 foundation adq c3aobi

(§) 3290823:8E20000053p30[gboudupeqftn Flywheel o s2033{ggscSaopdi

6)  sp0p:0gs03EapqPso [ggEod§:a864g¢E: [glrpo8Eapdi

Q) 9§8Ea0ph efficiency 20pS 15 ¢ 16 kW/100 CFM(single-stage) 3203Eg62005

G.G Rotary Air Compressors

Rotary compressor gp:o€ piston odo€ad sae00delgod copbesaopd rotor Al§oood
2EQE Bowpod eudom 00pd prime mover gy ABod§od R 0dOs0EcoEIEPE
reciprocating compressor $& £E:0050qI¢ 06e1E:0005 2 [gded eoon torque sacgSso0:00p5
(65554566 (high speed)gé eenC:8€aomalopE reciprocating compressor $& £E:00b0q€
Googodgss(air output) gpzoopd

Rotary compressor qp:og€ 328053238: m05p5:c0b0m do€eomaelopé qod8:gSs(failure
rate) §p5:00001 Gooscodeomn foundation 000 832500051 0p&8lg(vibration) sacgs $p5:0005
Rotary compressor gp:03 630050 3203E: F[ap:§Eaopdi
(o) Screw compressor qp: (p)  Lobe compressor gp:
(J) Vane type compressor gp: (G)  Scroll compressor gps [g6p30005

Rotary air compressor qpsoopd positive displacement compressor qpsgdlo3oopdi
F2002qP00pd rotary air compressor qpsell 22oSme02:00p5 5HP © 900 HP 203E:gdlog0005
Rotary screw compressor qpso? lubricated sadjssoon: a[gd copdieomE egqpadmnésdaogd dry
(il free) sa§jpsron: 33[gdopESeomME: cro§oly Beadqodmaed ool egegd 06908
[032005

Rotating compressors

|
| Fluid-cooled | [ Dry unning |
Water
| one-stage | ‘ one-stage || two-stage ‘ | one-stage H two-stage ‘

upto 13 bar upto 14 bar|  upto 20bar| |upto 3,5bar |lupto 10 bar
up to 160 kW up to 600 kKW | up to 200 kW up to 500 kW ||up to 1000 kW
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Rotary Screw Compressor 250060060

6cu9dupfgts - Intake( 1)
eoogP:o0pd  eevoCaedlod(inlet aperture)oonso copbesoopd(rotor) screw Vs

/| i

‘? G-o@ Intake (1) Compression (2) +(3) Discharge (4)
ecod8gE: Compression (2) +(3)

Rotor copdeseomelopé ecooledlab(inlet aperture) odogs(Ger 3a0gmsgp: Salo3
esepeionaopd oolgpdigpds oqdien: 83aodgE oS anoopdi AB3a§§ope lubricated compressor
[§50q€ B=og80rE eqpadyp:od copdeuigaodi
Geoopod[gé: Discharge (4)
eco82a3G[gC:(compression) [Bza[gpodoopdi 8smigEa0pd erogp: croogadedlod(discharge port) ¢
o0de0¢ distribution 3odqps 22038208 eepaSognzoodi

G.G.0 Oil - Cooled Rotary Helical Screw Compressors

22 CFM ¢ 3,100 CFM 3503 rooenan c83:609¢ eqpad[gesseoaopd(oil cooled) rotary
helical screw compressor gpsod saaddgfo300051 Helical doocpé screw o3 32084gjconse0006[opE
helical screw compressor vpesl[gE: [gdoopSn 8320:150 ¢ 400 psia qg$ 320305 two-stage rotary-
screw compressor o3 22%ggfo300p51  8as0Esdeod(two stage) [gbeomelopE sasol(stage)
o0b9803E compression ratio $p55 032005

adalo3pé rotor el 32085E32090503¢ Bsansepisnsq(pressure differential across the rotor)
spSseome[ope thrust-bearing 03¢ cobiaonigaopd o§ownan caqpspSioopdi Two-stage unit ogE
ecooledlod & eroogadedlad sdedod AJes Ssabeomelopé  egE3koopdi  Lubricated
compressor gp:3 eqpadgp:nd croadaBoéeepadeo: cron? 8addeomaelopElgded caneom sag
(heat of compression)o3 egpadan durognsoopdi o egpadel =pqs [gEonodaxna0d
(008 5p5:320ggE pona05)

a36§005 paneomegpsednd heat exchanger 33038:5 ecv(air) oBewdd ee(water)gé
[9$q) eseteoo0pdn Compressor s203E:5000 eeaeocomeloPpe cruadueoetd esepeditao
adelopp¢ oil cooled rotary-screw compressor gp:o3 3e[gadiof(maximium load) $& sa[gEeds
Baans(pressure)[gé (JG)§9§0050d: 3290050[god 6enE:§E000 :sse0sqs vcdao

ond[gpiea continuous-duty air compressor gps [§& §E:00ag€ oil - cooled rotary-screw
Compressor &1 330:0008j05¢s 2
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()

)

®)

)

eqpad[ge  esmeo(oil  cooling)eomelopE  compressorsaopts =g (internal
temperature)od  3286addgdesnE B&:com:§Eo0pdi ooblgpieoon  compressor gp: [gE
£E:0080gi€ ma0g0deco(discharge air)el 32088 208860051 30905600 (discharge air)el
OGS0 6o 2:p§Ea00d 180°F(82°C) Jqpoopdi oofgpieoon  compressor 3§
PONKgPIY  09056a0EOEP:a0R0 A330§E 0053 [gEwrogo0pdi sacgodecu(discharge
air)o0pd 32098 2086800001 S:6000E000:00pd egPaByPis omgSyp: oo

Rotary sa§jgeeon: [gdeomelope [g5gS:(speed) gpsaopdi sacpioo[gé sagudzaen:
[03s2005 compressorgps§ [g§a0p5 speed o3 q§E0p5 GsepuR0Rd vy Cs §E:pdagE
cooicodoopdeseply  erogpsgpiopcdeo:  §Ea0pbi BelopE  foundation 320305 esep
oPeoqd: $¢ 0odeSiesep 30500:c05000 332600001

32Qudm00: 6o0scodapdsslge 99520 [gdedlgropds $p5:00001 agdedesdom|gE
enEie00 compressor o 00d8om0gd 3036030 03E:0gE 75 dBe 85 dB 0&00§0p5
6q,09P:e5000 32805323C:qp: Clo€q spbseomelopE 0goda0pd Fgowdn  $5:a0adN
0085p5:3904g¢ 0052025 GroEl 39S 8620051 005 CrSelg(vibration)spd:aoSN

328052088: 20500:c0dom doCeomelopE 3a30gpds(spare part)sspdicodadom

038s000:q% Ba0pbi [g[gEad§:86:agp: [gopdapdes cgudanoopdi :Fewntiesqs B0
2005 load o3 “Base Load” vpesloopdi Rotary compressor sadjssaonigpsoopd base load o3
eenliqs 3260mEsads [gdoopd

Intake zone

Top view Side view

Intake zone

Compressed
air out

70/}
[ Bk |

$ G- Jo Screw compressor qpseil 3203E:3E:03 dgood
63300503C Rotary screw compressor oodadsei schematic diagram o3esd[goonsaopd
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Male rotor $& female rotor o3 water-cooled compressor s3(housing) o3& o06s0&

002300001 Gearbox [§€ 03¢) 026e0& conz00bi
®

QG JJ
1. Air filter 2. Intake valve 3. Airend
4. Coupling 5. Motor 6. Minumum pressure valve
7. Separator elemet 8. Blow down valve 9. Receiver tank
10. Ball valve - drain 11. Qil filter 12. Thermal valve
13. Qil cooler 14. Aftercooler 15. Ball valve - service line
16. Fan 17. Pressure transmitter 18. Temperature sensor

19. Moisture separator

G-G-J Non - Lubricated Rotary Screw

Minimum pressure valve

Aftercocler

Suction filter
Suction valve

=» l\zvllyll‘wl.l',, Non-return
- — valve

Compressor element

\_/Oil separator

& G-Jo Oil injected screw compressor 0o6cd:el 32800 32805323E:qps
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120% Shaft‘ sgals

100% - Timing gears

40% |

Power % of full load
1

20% | Cooling jackets

0% 20'% 46% s&% sd% 106% Anti-friction and

Output % of full load roller bearings

Asymetric rotors

inlet throttle VSD

OG- JG Rotary screw compressorod so5s0d:§jglgEcontrolopdagigdedl §Ecopdcharacteristic g

on/off load

Non-lubricated rotary screw gp:o3 “clearance-type” compressor qps33(gd 2005005 caled
[0390p51  mpo0Sefopadeosd =20p8:q =28053a3C:qps(internal  parts)aopd 00b9sE  o0de
aBeogfgl: efeomaelopE [gdoopdn Compression chamber o03E:5 Bo(Gear)gé §odsood
een8:Eo0001 Compression chamber 320383 eqpaed(lubrication oil) copdeusgs wadsabeo
Cylinder $qqp:o} water jacket ¢ cegp: [g§:eofgligs esaeoaopdi 400 CFM ¢ 12,000 CFM
a00de0:§Ea0p3 oil-free rotary helical screw compressor qpsod Ggaz0503E §8Ea0a5

‘\COmpressed air
Fluid cooler

Air intake
Aftercooler y filter

Fluid separator

_ Fluid injection
iy

Fluid filter

Compressed air
discharge -~
Separated fluid

Mixture

& G- J§ Screw compressor 0odad:el 32800 3805323E:qp: $& 300600603 GeS[goorzoopd

G+G. Screw Compressor qpiei 332:0005054p: $¢ 23050004 P:
Lubricant-Injected Rotary Screw Compressors

ga020009)05qp: (Advantages)

(0) 22gub3r00: Gaoscud20p0N 0050089 F:[gd 0durEaopdi

(J) Compressor 0383z GgEa0a52002005
(p) op§slgu§(Vibration-free) comaelo3pé 2200:8E62005 foundation ad:qSecd
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(G) System demand $& 030582005 part-load capacity control w6$E200N Bcd[gEs
Bodgpad[gts: 0005 06S (g€ aB8:036:q4p: [gIpdes cBaodi

(9) Oil flooded(continuous inter-cooling) ecbgp:205 efficiency comEzaay §oopdi

6) [gfg€cB§:a88:0 20050000005

Q) 9057295 0033 :§§loP[gEg> Foe0056[god cent:dEapdi

(©) eppd25 $§a)p_'5||

so0spdqi0d4p: (Disadvantages)

(0) Full $& part-load [gEewrEsoopdaael water-cooled reciprocating air compressor gpsGao05
efficiency veom&:col

() ecoada] egpedap: GepaSY GepesnogreomeloP Bypad [§§3000des air/lubricant

separator 033525%q|q 2001
(?) 9§§E0pS efficiency 20p5 18 ¢ 19 kW/100 CFM (single-stage 820305) 3203E:{gda0p5

Two-stage compressor gpzai efficiency 2005 16 ¢ 17 kW/100 CFM  3203E5{gd00p5
() Unloaded so§$3 full load power &l Go% ¢ 0% 208 g&:32Ea):520001

(§) 320005220005 load gpzEacgnd0 20EengHaEdN

Lubricant-Free Rotary Screw Air Compressors

320200090542 (Advantages)
(0) Compressor | dryer 1 receiver 020503 2[god92¢ dloCa0pd ©05006¢m[gd 0uSuR&E0R5N

() eqpaBantieamn crogps(lubricant-free air) §8Eo0p5

(p) 20@&8Ede0m foundation gp: 23:q$ ecBao

) sgeios §oo)

(9) E@&o&%zog&o :Dcf)mooéu

(6) §057:950085 :§8[op[gSg> 3980050[4od een:§Ea0p5

sanspdiqi0dqps(Disadvantages)

(0) egpadadzo0pd sa§jpsson:(lubricant-injected type)oooS 3¢) agE03:0000i

() eqpaBdadzoopd sadjesson:(lubricant-injected type)ooo’ 3¢j efficiency pdoopdi

(p) 320§320005[gEoo0 Load/Unload $05: a30wr05 VSD (g€ capacity control cpb8Ea0pd

() eqpadadso0pd saqjpeson:(lubricant-injected type) cood [g[g€ 03§:038:0 crSoqo§od Jgp:
2001

(9) §§$E2000 efficiency 20p5 18 ¢ 22 kW/100 CFM 2203E: [9620p51(100 CFM qqf g&:3aC 18
kW © 20 kW 23:5038005)

(6) Unloaded 2o§$3 full load power 6l Go% ¢ @0% 2208 gdsaal ad:gaopdi

(Q) 220005320005 load gpE3a09050> 20&eagPadN
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G-§) Sliding Vane Rotary Compressors
G.§.0 Vane Compressors

Vane compressor gpso? 3a0pdgiapboon:aond cast alloy  gqpigElgiopdlogoopdn Vane
compressor gz 320:00:8:0k0005 il lubricated saqjgeaon: [g8o300p0n Radial direction 3203¢s
6q.0qp:8Ceom blade gps A§oopd rotor o3 stator husing 22038:5 oodeofoonzoopdn Rotor
copboopdmesl vane gp:od 80gC:000303 [gbogadGe rotor $C stator sofoypsd air pocket o
cooopdodiogois 22038:§ 8058650000 GRS B3 [gEonndaaopdl Besnad vane 2opd
eooagodediod(outlet port)od [godeaydogrsoopdeas] compressed air qps agodogazoopSi

Sliding vane rotary compressor gqpsoopS copd0ode5000 vane gps3aloopE Googps
8c58es[Gu vane gpz 00buodgodesnE VpPS8§SoRE vane saloPid Gsep0RS oolgpdHgd:
Gooscodem(B erod3a:c0pds 0ofgadegpds [gEonadaonaopd

6500580 0godedlndBeepad§ss ecodziaopd 2c3§oopd discharge pressure o3
Gepodag0pdl Ggpadgps(lubricant)o’ eoedl ad(gsieolgllyé sapqps(heat of compressoion)
o3 ©0500050820001 egped(lubricant)oopd vane aBOqpsy cgodesoopdesepypidcopds seal
:63lg¢ Bodedeosaopdi

6 G- J6 Sliding vane rotary compressor 20060060

Sliding vane rotary compressor gpie 6cococopd 3,000 CFM o coodeu:§Eaopdi od
compressor gp:ad oil injected sa§jgza002 oil- flooded sa§jzzaon: $¢ oil-free type sa§jpzsoniqps
230 f§E0p5 6entiq§ mSmy0§odsoddgt: $¢ opSalandgtiadonnd sanzomgodyp: [go0Rd
32004g[o0pd esepapt foundation o§d 0o6e0E8E0p5

Variable Speed Drive(VSD) spbs Load/Unload $pd: adjustable rotor length $p5: $C
throttling co&[g€s$p5: qpigE vane rotary compressorgpso? control cp68Ea0p5u

Variable speed drive $05s Part load o3¢ efficient sa[gbeds [g®a0p0n
Load/unload $05s Part load o3¢ efficient [gdoopS
Adjustable rotor length $05s Part load o3¢ efficient 8a505:c0b [gd2001
Throttling cpd[gSespd: Part load o3¢ efficient 2350[gbcli

Rotary positive displacement compressor qpsaopd reciprocating compressor cood 3¢)

cooscod@a J¢) eppdad $pds00pdn onbeoleSesep(footprint) saspbscobomn c8oopdn Screw
compressor qpsel 32800 3205000905005 ©qO§7:0 Fe00dE[god G0N Reciprocating

compressor g3 60% duty cycle cood Gqpsoopd duty cycle [§¢ cenliq olgdb§Caon
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Two-stage rotary compressor qpzoopd  single-stage reciprocating compressor gp:co053¢)
efficient [g6oopSi 93ea05 two-stager double-acting reciprocating compressor gpsei efficiency
Ga0d eeomEeon Rotary compressor gps &1 30:5p0:q/052005 part load [g&ewnngi€ efficiency
0328000000 ogeosogsaopdi Part load o€ reciprocating compressor gpso? vrde) eq¥taol

6.6 Scroll Compressors
Scroll compressor 20p5 oil free(dry) saqjgsson: displacement compressor  [g&aop5u

ecoapoopd(volume)od eagpspds agniesmd [gepd[glly dsan: gpieooopd Scroll compressor
o€ eg.aqpses0pd spiral ¢ veg,aqpsdanpd spiral vpg) spiral $69 Al§ooodi cod9sEandsy 1800
phase displacement [§6e30E [grobooneomelopé ervsl cocopdspdial: qpiatiyded aopd
Scroll compressor gpsoopd radial stability com&:aopn Air pocket so03€:q Bsandepisniqod
(pressure difference)oop intet $& outlet § Bzaoigpegnged(pressure difference)oond Jspds
comelopé ecoudBog(leakage) $05:00001 eg,aqp:8Co0pd spiral o3 crank shaft ¢ oddso&
een&:e0300001

Scroll compressor qpsoopd 6edEs00p5208l 3a09$[BE005001 800505 $p5:00p51 cpSsle
(vibration) cd:o o§eon Torque efgpE:cd[gEs(variation) e§ooeaxod §o5:00pS

STATIONARY
SCROLL

ORBITING
SCROLL

== 0

$ G- Jq Scroll compressoroodadzeizaog€s3Es element gpiel 32006005003 GeSgoonzoodi

G.6.0 Scroll Compressor gpzeil 802001054t $¢ sa0:55:q1054p:

02000004
(0) 99p595 320980305e30520001

() 32gudsr00: Go0:c052000N

(@) §egCe00pd 8&E:[gda0pdN 6g aqpies0pd 2280538Csqp: wdloCeol
(6) [gloEB5:086sg sa505sc0d00008 0005

(§) oeqpaBontsonpd 83E{gdoopdi(OQil-free design)

a5 p5qI004ps

(0) GrOOgONSS:(capacity)spS:00pd 00dgpPso §8E0RSI

(J) =9[gp: compressor gpasE §E:0pdqIE eqpEod: 20pd

() ©050dHDY godugtiagié Bewrad qodagt [gfyces ¢[gd8S
(G) 0g05C0pY GrogP: 3209533020001 !OYS 2RS[gE0pdN
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G.q Tooth Compressors
Tooth compressor § compression chamber 3203:5 copbesaopd rotor $6¢ AloopS
tooth compressor gpsoopd 2280¢ 29:e0¢[gE 6r3836(compress cpd )p3005
eon30dun[gs(intake) 8a35[gE:(compression) $& coodod[gE:(outlet)
03 [9d20pdn Intake e0&ogf Gr0od @SuN[G: compression chamber
20p8:S 805863t [gapdaopdi Compression 2208 rotor 20p5
copbeseameopé eroopcopS(volume) oofgodegods spdsognslGe dza:
qpPzaoo0pdi Outlet soe08aaE 886[G:000:60003 coodudRdI 0Besn0d
G- o Googp:o? 006 edup[gEisé 0onglg§aopd
Rotor ¢ channel o3g&eosd: Compressed Air gp:o3 compressor chamber ¢ 0godogseo 2001

Rotor $6903 8om|g¢ un§qo5p8esmn [grodoosaopdi sagped:q§Sacpd compression
ratio 20pd 4.5 [g920pbn J[gEoopd Bazavi(pressure) §fq$320305 multi stage compressor

Hema0g880055)

Inlet ports tor

Female ro
b9l ' ﬁ \ Male rotor
@
Qutlet ports ;

1. Intake 2. Compression starts

3.Compression cempleted 4. Outlet

G- J@ Tooth compressor &l compression [goS0see0éaasotadesdlgoonsoopdi

G.© Lobe Compressors
Lobe compressors qpzod “clearance-type” compressors gp:32(gdaoodeodes ad(o300001

... . G50
\f uction 7/// g \
le 't Ned
O

Lobe compressor gpsei impeller qpsaopd 00d95E00de  cwnligts(drive)o§d gear
arrangement|g&oo cudCss€loyoopdi Compressor sa038:) drive system [gb@ooo rotor $¢ lobe of
320503 3] 0$q05803 3pEardesesnt timing gear oo GeodEgrdeuoyoodi

eqpad(lubricant)qps  bearing $C gear sa&:wesepogComndeseoqs $E  compression
chamber 22038:03 woleepadeoqs =005 omdeuiconqaopdi End cover s& rotor safoyasd

0god6$20pd Gsepel 20dZo60s(clearance)a0od 3209s 38moag0pdH 100 © 500 CFM 000560
§E20p) oil-free rotary lobe compressor gp:03 egRr05RE q{§E0pd
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G-@ Liquid Ring Compressors

Liquid ring compressor qpsoopd displacement compressor gpsgdlogoopSi Rotor aologé
blade g0} 600 0oSe0E0o00pdN Rotor o3 housing o33 eccentrically 06808 002005
Housing ad03¢ eqpadqpigS [gpdesoopdn Blade wheel sofoyp:d§eoon cocopd(volume)oopd
cydlically [gp&scd e5205m
G.00 Dynamic Compressors
Roto-dynamic compressor qpzo3 632005012203E: [ep:§Eoopdi

(o) Centrifugal compressors .§§

() Axial flow compressors o3[g®a0p51

Dynamic compressor gpso? axial 8&C:s& radial 8&C:0nq $0qjk F[ep:§Caopdi Radial
8&E:03 turbo Bowpod radial turbo vpcopdiesl[ogaopdi Axial 8&E:03 centrifugal compressor

opcopds 68l [og00p5

Dynamic compressor gpsoopd 83z deoo(constant pressure) coodeo:§Ea0pdi
Displacement compressor qpsoopd 6aoogadgss Geoo(constant flow) coode0sdEaopdi

Dynamic compressor qpsel g&seeonepd(performance)oopd [gCozeegzacsqp: edlogé
©0o0pdo0o0n  3088a3ms(inlet  pressure)saspdicad  e[pEcdlgE  eoagodsSi(capacity)gpign
e[gpE:c38E2005n Centrifugal compressor gpsei oogfepegeda0pd radial discharge flow [g6o0pdu
copbeso0pd impeller &l 3acoud(center) sa0p8:03 crogpoCeepad(Ge blade gp: salogpse 0od90E
centrifugal force elop¢ 30[gad 3§§[qE{gHsE agrdagn:aopbi Becogp:angd diffuser Bowpdd
volute 330353 Kinetic Energy(K.E)e Potential Energy(P.E)a3e(gpE:cdom8sans(pressure) [gEoond
o208 Pressure ratio a0pS compressor @i final pressure 63l o3€ooop500051

Centrifugal compressor & g&:3a&ad:ga(power comsumption)aopd sa08ecomS
(inlet temperature) edla€ @oopSo0pdI 0Eamoopd erusae§S(inlet temperature) [geco
gb:zaCad:a(power consumption) qpeco [§&aop5

adelop¢ compression stage 00d9sEond9 3alo3r0pE inter-cooling cvdGL:S 32000
;60 e[gpodeo(6 stages) Centrifugal compressor qpsoopd 25bar 83a0s(pressure)od 0o0dGo:

§Ee005copd: 60p8E0p5 Impeller gp:od  stainless steel alloy o3ewr05 aluminium [g&
[g096[e300p5n Centrifugal compressor gp:eil shaft speed 20p5 oofgps compressor gpsei shaft
speed co0d Ggpsoopdi 15,000 RPM ¢ 100,000 RPM 3303E:gb20051

G.00 Axial Compressor

Centrifugal compressor gp:ogE 603864 (leakage)enqpspdicoqs 33005 ofds(shaft)

qpeod 20Ceagpeomn seal 0o6s08aoigs c3o0pdi Shaft seal vrcopd: @sl00pdi cuoouy sfyE
FoadiqPs 6o shift seal saqfgeao: Gosdjp coglgESE0pS
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Low Pressure
Compressor (N,)

High Pressure
Compressor (N,)

Chapter-4 Air Compressors

(o) Labyrinth seal
(®) Ring seal

(0) Mechanical seal $&

(20) Hydrostatic seal o3[gdaop5u
Capacity opag€ Axial

compressor g6l 32gud802:00p5

Centrifugal compressor 83gu53202: 0005

o .

3] Gooscodoopdi Constant high volume

q§jlg§ 220305 Axial compressor qpso?
32004q[0300001 Gas turbine gpso By
Axial compressor qp:eﬁ pressure ratio

o:)é (©)oood QQOB@GOII

Low Pressure
Compressor

Compressor Drive Shaft

Drive Shaft

@ G-po Dual-spool axial-flow compressor

G- Centrifugal Air Compressors

¢ G-0p Inlet guide vanes
Centrifugal compressor gp:20pd  dynamic compressor  qpgfgBlog00p5n  Dynamic

compressor gqpsoopd oil free compressor gpigd[og00p51 copbesoopd impeller gpsw coo3opsse)
eooal sy E(velocity) a8e0pdb Kinetic Energy(K.E) o3 gpsesand[giapdoopd

¢ G-9G Centrifugal Air Compressor

a36§005 velocity energy o pressure energy 33(g9a3 efgp&scdeoo0pdn Impeller§ pressure
energy 02d0050§, [g66dl (s oq§&aopd pressure energy 0060050005 GrusifgSssiod diffuser $&
volute 33038:5 caqpspd:eo0m velocity energy o pressure energy sa[gd elgpiadoga:a0001
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GoBamspdispds(low  pressure)sC  Grooocopdypegpi(high volume) c8sabo0pdsac(y
;es§poge centrifugal compressor qpod 320%4g[o3o0pSn 600 HP cocd5§6o0pd centrifugal
compressor  gp:03o0  q8&aopdi  Centrifugal compressor gpzoopd  oil-free  Fajrzaonigps
[38[0300051 croadopE eqpad(oil) adio wiloCeo

Centrifugal compressor 2000 2005¢050c00:0000 capacity & ©0% o05$Rd:gE
compressed air 03 coap3a09E:98 coodudapdi “Blow-Off” cpdaopdured aopdi ada3a “Blow-
Off” cpbud[gEs Bewrod compressed air o3 GrLEZ0RE:Y vent cYEod[gE:o0pS gb:eaE
[5§:0B4[aE: [§B00p5n Belopé centrifugal compressor qpod base-load compressor gp: 32[gdood
F2004g| 20&a0pSn Base-load compressor 8320p5¢n  32§§038: 100% capacity [§¢ cenliesepd
compressor 03 @slad[gls [go0pbn Centrifugal compressor gpzoopd full load  efficiency
;gSeomntieonelopé base-load compressor qpsea(gd 32004y 20001 2§$03E: 000 %
6086563308 83E: cv60E0pd

Rotor shortening cp&[gls Variable Speed Drive(VSD)oobsol[ge: oaofgC  efficient
unloading $p5:qpsgE reciprocating compressor a3eupod screw compressor o3 trim compressor
g6 R¢) 06908 F20%4gj00pdN Cood§ewEies00d load 20p5 base-load compressor &1 capacity
co0dgpo0pd 229l partial load [g&ewnCsepd compressor 2005 trim compressor [g6o0pS

Centrifugal compressor o3¢ inlet valve 30005 inlet guide vane [g¢ capacity o3
a88:q0[g€:0005 rotary screw compressor qpog€ inlet valve o8 8059 ¢E[gEsE capacity o
BE:qIO[ge: & Odonaopdi B8 [grwd[gEsoopS efficient [g620pbs05: wupcdeon Centrifugal
compressor ¢ maximum capacity cood Qg% - ©0% 0005 $05:e3nE throttling cpdagé surge
[g0edl 8Eo0obn Surge eB20p5¢n compress cpd[Gam: Grogp: compressor 8203823 [g§copd

oCeepadamn(gydaopdi Surge [g6agE 0rSdle acpSep G 32§§0332038: ©0532805338:qp:
qo58:§Ea0pd

G.0 .0 Centrifugal Compressor gp:ei 220:000q[004p: $& 3:55:q054ps
3208000q054p3(Advantages)

(0) [gEseomEaqgant 200 HP ¢ 500 HP saad[o3:qpeo0n centrifugal air compressor qp:gSE2000n
() 20gudme{03iero Ggpgs:§ooneco [gdoopd

(p) eqpadontieon crogp:(lubricant-free air) §8E2000

(G) 22035§8C4a000 foundation gz 93:q8 wccol

(9) 8374g¢[g¢ 83262005 pbeSsqpezaogad coangHoopd

aa0s5p5qi004ps(Disadvantages)

(0) 200§320005(gEo0> modulation $05: capacity control cp68Ea0p5

() Rotational speed sacg&gp:eomalopé 3a00dq| (0Sa0:0005 bearing qpo? 3203{gg$
cBoopdi Vibrations $¢ clearances 03 33(ge[yod 0deeoiesqs cdoopdi
(p) 834g¢[g¢ cB3260q)€ inter-cooling cvOqS Gaodn
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(G) sa0ps0gEs0qEapqpion [g[gEod8:a864gEs [gjopo8Eaopb
(§)) Screw compressor g0’ efficiency veomEicol

(6) q§§E20p5 efficiency 2005 16 ¢ 20 kW/100 CFM 3203E:{gd20p5i( 100 CFM qq$ gd:=a 20

KW 0%:50366051)

o€coudeq[yE(sea level)oond[goopbesepogt eent:ag€ volumetric efficiency elgp:add

o3 eaodptaunigéesdlyaonioogdi

Effect of Altitude on Volumetric Efficiency

Chapter-4 Air Compressors

Altitude Meters Barometric Percentage Relative Volumetric
Pressure milli bar* Efficiency Compared with Sea Level

At 4 bar At 7 bar
Sea level 1013 100% 100%
500 945 98.7% 97.7%
1000 894 97% 95.2%
1500 840 95.5% 92.7%
2000 789 93.9% 90.0%
2500 737 92.1% 87.0%

* 1 milli bar = 1.01972 x 107 kg/cm?

adeloppé oEcoudeqgé(sea level) condd[gEecoeco Volumetric Efficiency $pd:ecoeco [gdoaopdn

¢ G-p§) Centrifugal Air Compressor

& G-pb Centrifugal Air Compressor

Motor Sizes: 400-800 HP Motor Sizes: 800-1750 HP
(300-600 kW) (600-1300 kW)
Discharge Pressure | 50-150 psig Discharge 50-150 psig

Ranges:

(3.5-10 barg)

Pressure Ranges:

(3.5-10 barg)

Flow Ranges:

2000-4000 CFM
(3400-6800 m*/hr)

Flow Ranges:

4000-8000 CFM
(6800-13,600 m3/hr)
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@ G-pe ‘Class Zero' oil-free rotary screw air compressor 160 kW

-End-
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