eomEs0005028 Chapter-8 ccoo388[gC: (Leakage)
Chapter-8 ecou3§[gC: (Leakage)

Compressed air system 03&:5 6coo388[gE4gded aopdi 6roud8g[gE:w§oopd compressed
air system o9¢] o§§EA 2peo00s ORIz CVESE compressed air system qpscl ©0%0RE
[gdedleseomn 6386903 cogpspdiesmEgoapdy sdododgescopd gowalel j0%e§ o3
eogpqi§Coopdn Compressed air system o3¢ 6eou38og sagped: [gdedlerpfiean csepyp:a0d
F200qg[opgpsel (end use)esepst dodgps(distribution system) [g®aop5i

eco0d8g[gtielops goeal(y$i0%g [gdedloopdmnlgE system pressure o3copd: 86oy
e020pdI 6eoudBo[gielopé dsms(system  pressure) [E[GE[gE cwaiqs B=aboopdi System
pressure [g€eome[opE eoudBE[gE: dqpsaopdi

32§)|,600 systemgpsogEcompressor GeoagodgHiel  J0% ¢ 0% 3208 6oudBoe (g8 05

TAG ALL LEAKS comn8iglggé oB8:038:000{gE:0§eoon compressed air

I:‘,S;:&V:‘AOS::V system gpsogE 00adRG0pd compressed air 0edNEN 325002

ade J0%08& 6coud86q [g58Ea0pd

836600 [g[gqqp: [gepdfet: $¢ ecoulBE[gt: of
eamEamnarudaqp: [grod[gtielopt crocd86gon%oond $o5:
eamt eaqpgtoopdi erouddglglielops  gbieaEgiodg
[g6e0l 20pdea[gE  ooblgpeomadiofgpist  sdiagpigdeo
§E20p51 eoud8g[gtielopE system pressure ogeoioon(Ge
:200ge52000 tool gpsé equipment gpsel @SseeoNERd
onjeotzaongaopbiodeoé [g[gEadS:a86:qqp: slogpecn(giepd
[039202523(6€ [glgCa§enogad qbacomiqoopd=ed§§ (downtime)
- 38qpiancBgopdi 6rood8g[gtielopé c332600p5 00d3q)
currmelyasTs maxes us mors cowperve | CaPACity [gE00pd compressor gp: 0690€ coze20051

005§ 038:c3c80p8 oo@@:eoao eloPpEgpieloPpé (6coudBégelopovpodeom) e
adsda(air loss) [g6edl eapdoopdi Besepgpien
(0) Manual condensate drain valve qp:o3 [g$e8058[gC:

(J) Auto drain valves 0§ 2200500pd[gts qodests

()  Shut-off valves qpso [gS$e3a58[gC:

(G) Hosegp: $& coupling qpsogt ecoud8ées[Es(leaking)
(9) Leakgdecp§oopd jubilee clip qp:a? saaddy[gt:

(6) Pipesi flanges $E pipe joints coo386e5[E:(leaking)
(Q) Flexible hoses gps ogjode00520503[9Es

(9) Pressure regulator ¢ ccoo386es[gCs(leaking) $¢

@) 08360002485 ceood 30%goopd o3§oon(air-using equipment)qpzod  saaddg[gc:
B[gdoopS
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Air Compressors and Compressed Air Systems

Remaining
leakage
6%

\

Leakage
reduction
44%

eomio0d03§,

0.0 6coudBY[ge: [0§Ea0pdesepyp:

System ooﬁ?soog&é opSoopdesepogfesd eooud
85¢ [906edl 8E200n sagprad: ccoudBE[gl: [gdedl 8Eo0pd
CHPYPIF
(o) Couplings 1 hoses 1| tubes §§ fittings

(®) Pressure regulators
(o) Open condensate traps and shut-off valves .§§

(22) Pipe joints 1 disconnects 1 thread sealants o3 [g®20051

eco038[ge{ydoopdesepypio? pogaopdeedl esmodesdgdlesepyp:d 22800 0ok

§pega0&o0Rdi
G$eP 6c0udBG(gE: [§68Ea0p5 sacjopl:zaep
Condensate Traps Check if automatic traps are operating correctly and avoid by passing.
Pipe Work Ageing or corroded pipe work.

Fittings and Flanges

Check joints and supports are adequate. Check for twisting.

Manifolds

Check for worn connectors and poorly jointed pipe work.

Flexible Hoses

Check that the hose is moving freely and clear of abrasive surfaces.
Check for deterioration and that the hose has a suitable coating for
the environment example oily conditions. Is the hose damaged due to
being too long or too short?

Instrumentation

Check connections to pneumatic instruments such as regulators,
lubricators, valve blocks and sensors. Check for worn diaphragms.

Press and Drop
Hammers

Use a flow meter at the feeding points to check for internal leaks.
Internal leaks are expensive to fix but can be responsible for up to
80% of demand.

Pneumatic Cylinders

Check for worn internal air seals.

Filters

Check drainage points, ill fitting bowls, and contaminated bowls.

Tools

Check hose connections and speed control valve. Check air tools

are always switched off when not in use.

©. ) 6ooudB&o0pdueNaopd 8amesé 36dnB3030d oBcdodsj Rgpdad:

Compressed air system & system 8saggéeco euuddde gpeco [§d0pdn eoud
8058z (leakage rate)aopd eooudedlod(hole) sagudsponist 0305805 3aEay00pdbi o3
adlod(hole or orifice) [Beacor ceoudBdq (leakage)qpseco [gdoopdi
Baans(pressure) gpseco - 6codogod§Eacy [gdaopdi [USA DoE 2004a]
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eomEs0005028 Chapter-8 ccoo388[gC: (Leakage)

10 S[G 80 IG
100SCFM », 80 SCEM () GOogodgs:
26005 30g0dz000:
_ _ 83 5/16" 9/32"
5/16" orifice 5/1g" orifice 100 psig | 100 SCFM | 80 SCFM
wsewe () o scrm (1) 80 psig 80SCFM | 66 SCFM

- 9/32" orifice - 9/32" orifice
$ ©-0 83902 $C FedlodzROYES
8zt 30 psig 0 (0§ 3005RGesNE 8AE{gIapboonzoopd socol(air cylinder)
o0bgzae 60 psig dssdeoon compressed air cusqié Gessaddgiqepd crococopS(air volume)
0005 Q0% 3¢j 3ad4{gjoopdn 90 psig e compressed air cosqi€ jp0% Jej 32034g|o0pd
120 psig 8smseoon compressed air cosagi€ po0% Sej saddgo0pdH

adalopp¢ Baans(pressure)dgpzeco spadi{gopdecoo000pS(air volume) Sgpseco [gdaodi
0323 3gma0dgiedndaopderooema’d  $obipmedlomglgé “Artificial Demand”  wpesl copdi
Compressed air system gp: sa2scd:03c803€ “Artificial Demand” §0300p51 ecou3Bog(leakage)

0eom20pd 83:$¢ 60053030503 Bode) o3lgproopdi 3a3C:00aE GaPEEdRd =eedlnd
[§8q€ 0.97 [gEefgrodaepdt gi§qopdseedlnd [gdagi€ 0.61 clgpadaepSi [U.S. DoE 2004a]

63200530l@0m:0000 326005 3agudsronisé dsmi(pressure)odod c3ode) [gded 8E2005
600380584 (leakage rate)o? m® per minute [§& cdjgoorzaopdi oB@uod 3203qe) 8861 oS
S’DC\PS{](pIant)é Gcoo%&fé@&@@@ ESGJ co')@é a?ﬂcﬂqpcﬁ) 9%@$=%€&3éu

Hole diameter (approximately equivalent) [inches], [mm]

[bar] (1/64") (1/32") (1/16" (1/8") (1/4%) (3/8"

0.4mm 0.8mm 1.6mm 3.2mm 6.4 mm 9.5mm
4.8 0.0082 0.0330 0.1320 0.5270 2.1070 4.7510
5.5 0.0091 0.0360 0.1480 0.5880 2.3530 5.3000
6.2 0.0100 0.0410 0.1620 0.6540 2.6050 5.8500
6.9 0.0110 0.0440 0.1790 0.7140 2.8570 6.4280
8.6 0.0140 0.0550 0.2170 0.8680 3.4600 7.8010

:00053lecoiog 3260l0dm03003 coodel 8c88om oYg¢ ewdlgoonsoopdi Fedlod
3207005 $¢ 8320:03 80d¢) 13BERd GroowdME3 M’ per minute [g& ewdlg cod:a0di
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Air Compressors and Compressed Air Systems eomio0d03§,
0.9 6couddg[aE:eloé [gded cneom mpSayododyp:

06s80g€ $9§edIEs(J0o0oo) Geliaopbi agibodenodemregsiaopd 10 cents/kWh gk
[§620051 7 bar Bsaxgg¢ een:nq€ [ghedlamnepd erondBoepdowan(m?/year) $¢ crou3Bad

320905 JonSoqepdodod($/year) 03 cudlgoodzaopd
ecoud88[g8: elopElgded coneam cpSoyedodyp: (Cost of compressed air leaks)

Equivalent hole diameter Quantity of air lost per leak Cost of leak
(sum of all leaks) (m*/year) ($/year)
Less than 1 mm 6,362 95
From 1 to 3 mm 32,208 483
From 3 to 5 mm 117,633 1,764
Greater than 5 mm 311,738 4,675

Assumption: 700 kPa system, operating 2000 hrs/year, electricity costs 10 cents/kWh.

©.G 6ooudBE[gEs(Leak)lgdoopd vwnmna? ofesiogadqodlgt:

©.G.0 uPB&20p5 GrovedN RAd5PS: (Vcowsd:- Ba: (pressure) eclo€aopdogadend:)
Start/stop control cpSspS: Bwopod Load/Unload control cvOso5dgé  Gentsoopd
Compressor qps§oopd system gpiel 6eoo38oe ownan(leak amount)o? sacgudonap 938E2005
(0) 322%ges0pd equipment qps tool gps 330:09:03 305000:0l 9JeuPod SNy 2adke(god
§600n:dl ABzacfges§jod system § demand 6§ vre[gpecp§oopd

() Compressor o3 0oo€ewnE:Cli Compressor 06enE:o0pd :2§S ¢ 000 =§S Jewrod
unload [g®20pdmqS 03 ©odaon:ol ©gdsaagE Bewrod unload byl erLu3Boy
(leak) mcg%qp:@&:@&%&wéu

() Compressor q5e$20pd3§S Bowpod unload cpEaopd3ERB waSAll

Compressor 2095 @805 o805 adwupod unload [g8c80S load (96805
[§6650880251  30005e[opEadeadd eroudBg(gEiclopE  system pressure  ogeoogniooodi
00056905000:0009 pressure 3508 oyjeolsagni00pdeas] compressor gp: Geagls afewrod load
c05[gCegdc360pdn Compressor Gun&seome[opE system pressure [g€od050m0m 2005005
0onsGom pressure o3 6epa50pdmesl §oag:8gepdi odad compressor 2005 cycle on 93wupod
cycle off [gbes[gC:elopE compressor centiesoopd 324§ (on load time) $& qOcs2000 =S

(off-load time) o%of)&o]?.ggmén
Total leakage (percentage) 9300pod FAD 03 6320053 $6205004g¢ 0g050p&Ea0di

leakage in FAD (Liter /Min)
_ Rated FAD to compressor (Liter /Min)x Time of running (Min)
B Time of running (Min) + Time of NOT running (Min)

Tx100
T+t

Leakage (%) =
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eomEs0005028 Chapter-8 ccoo388[gC: (Leakage)

Ip] T = on-load time (minutes)
P N iy i) N y T = on-load time (minutes) ood9sE
Fh Jih o o
;.f' \ \ ;_f \'-\. \\ ;_;’ 069 0op8llon by 0083 0g0dupg)
NVAAVARVARVARY socopsS sociied B

t = off-load time (minutes)
[Time ]

t = off-load time (minutes) 0o695$¢ 0od9

L, — — ooppddlon bl 0§8:  og0dupg)
Tlefr]e || efr] e [t Goagiich 2358 G oo
L,

[Time ]

$ ©- ) Leakage [30[gC:03 00598 03E:0900080009 0q50

eco0386q(Leakage) o3 compressor @i capacity a9:gga(lost) [§& cwd[g8Eo00dn comEagn
[GlgEoB8§:86s00920005 system oob9el croudBEg(leakage)oopd 00% 0055500001 0B8:86:
p5qCs00pd system oode 2005 total capacity &1 j0% ¢ 90 % 2008 6coud854 [gdedl §Ea05

0.G. ) 038&o0pbecouecna? 83z (pressure)e ogodgod: - 303005058

(0) Compressor 03 maximum operating pressure a3eepodesawr&:dli

() Compressor 03qds7: B22:0300050050008000) 0882308 oyeotiognqs [o3r[gEoopd
32§8030050002000:0l - GrLANF0OESEPYPEIEd:0d 50000305 Bazogeols
aggCeo0pd  ecoudBégelopEangdoopdi dspdimmige  eroudBE[glelops Bsan:
eobicgprof Bosooeipdfop BEEangS

(p) Compressor o3 [g§ewn&48: 200500502000 B3m:ad eepades [P0 83
©05200z 0ol

ecoudBEaopdepdEsss (leakage percentage) o8wwpc FAD o3 630050l deoospdige
030507820051

Quantity of air to supply leaks FAD (Liter /min)
_ Rated FAD to compressor (Liter /min) x Time for pressure to raise (min)

Time for prssure to dorp (min) + Time for pressure to raise (min)

eco0d8og(leakage)od sadgjoopdesep (down steam)opC§oopd pressure gauge

00$84gEc0pds 0305098820001 a3eadd total system volume o3 98q$c8a0pbi Down steam §
secondary air receiver qpa air main qpa $& piping 03 do&aopbi eeoud86g(leakage)o? 633005d

¢oo0spdigé 0godapgbaopd

_ V x (P1 - P2)
Leakage (cfm free air) = “Tx1a7 * 1.25
V = 0ocop (volume in cubic feet) P1 o800pod Pmax = pressure in psig
T = Time in minutes P2 280pod Pmin = pressure in psig
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Air Compressors and Compressed Air Systems eomio0d03§,

1.25 20p5 normal system pressure [46q§$320305 saadigjconiean correction multiplier
[§620051 eou3BEq(air leakage)od do§ obcsoo0Caopdi “Leakage Test” 2005 owdan ©pdy)
0388es00p50%0m  edl[goopdn epboopd esepopt ©pboad WB86esa0pbed Bes o[gbSEr
adalo3pé “Leak Detection” [gjopde$ a332600001

0.5 6c0u38boopdesepad gpeglgt: (Leak Detection)

6co038[gC:0005 compressed air system o€ 3agpiadieoon §&3aE(energy) [gi§ioBig0d
[g6c000p51 [gEoo200d Bodgpiogl [gbedlo0pd eroudBog(leak)od sacgudonoy qpegeor§sc
20051 6386903 §pegqs 309uSme0:6000505:06:0005 00dGP: 3:0d:03305G: (3295 agd
60g$) 6eou38oe [§d20pdesepe 329503 c3ndsnie00E[gE: [§Ba0pdi

Equipment qpzsé 005qp:03 g (shutdown cobe)e[gd$Ea0pd3a4l ultrasonic detector

o3 :odqg evudBdesoopdesepad gpegsaopdi  Ultrasonic detector 20p5 saaddges
@b peisngE  ofopfeomeuudBiescopdesepypiod  gpegerdaod8Eaodi
6c0038g[gE:0005 giodee[yt(gEeogsEaond maepeuodeomeloé cruudddaod esepad spegas
20305 ultrasonic acoustic detector 2005 3a60mEsed: [gd20pdN 6ro384[gE: elopE [gbedl
coneox high frequency hissing sound o3 ultrasonic detectorfgé 93§ §Eo0pSi Detector opE
microphone 1 amplifier $& audio filter o3dlo€o0pSn Ear phones a30wpdb visual indicator ¢ oodeod

3888800051

Ultrasonic detector s2035{gjq$ ¢[g08Edm 328:qCsad: $00gbo0pd e05[gpapdad saaddyq
§pegsaopdi sod[Plyé egpoonieanaes(soapy water)od sasoodgps(joint) esepar c80dar05(G:
sod[ppeends §odod 0deeolgliyt crod8goopdesepad qpegdaspdi 8odgqoopd $o5:0d9
[§660050005: 3a09s sg§0rSeams0: [§B00pd 63862005 esepeadon eodoonioon:(ds
(tagged) giodgiE: [g[gEa0&aopd

c00d Borod 20050 erodBog(leak)gp:o? doSodesodgls(checking) ©odod:00E
[§E:(recording) $& [g[g€[gEs(repairing) o3aB[gjrpEaoaobi

©.§).0 6003869 gpagoopd o3§ucgp: (Ultrasonic Leak detector)
| L ‘"lllllllllllllll'llllll

""""—ﬂ"vuﬂ” Y

6 ©-p Leak [g6 §€2005 Hose Clamp o o-‘c;’ec\;c\“’?oaé (Ailr Tight) Air Hose |
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eoms005038, Chapter-8 ccoo388[gC: (Leakage)

W ‘; &/@ i

><°Bfo-g Ultrasonic leak detector [s¢ emo%%éwée§q>r§§peg§oé

5 o-¢ c0B{goasgS leak
Pegesdsd

8

-

¢ ©-g 600389 (leakage) egoopé cvgglunsgél’llsqlls
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Air Compressors and Compressed Air Systems

Front Back

L4 L4

INSTRUCTIONS

1. FILL DUT WORK ORDER

NAME

2. ENTER WORK ORDER DATE

NUMBER ON BACK SIDE
OF TAG

WORK DRDER

3. HANG TAG ON ALL
AIR LEAKS

NUMBER

A -

 ©- 00 Leak Tag $¢ ecoud38be (Leakage) [gdeso0pdesepypiaa: Leak Tag [gEwodao: &
0.6 60038858 (leakage) 0godg5s puwdyp:

powd - Compressed air system 00693 2 minutes $5§§070082038: Grooedn 300 cubic feet

0388¢[gdedl[B: Bzaos 10 psi oqjeoeagzniaopSi 8zs(system pressure)aopS 100 psig [gdaopS
6c0038658:(CFM)03030568 deaospds

Pressure Loss
1 Atmosphere
10 Time in minute
127 X 300 204
CFM = : > = 2 =120 CFM

x Air Volume in ft3
CFM =

pOed - 0730005005cEs(automobile industry) o3
=20dig|eaon 1000 CFM compressor 0o6cd:s: Free
Air Delivery(FAD) test s& leakage test [gopde$
DROS :Ageseo0 equipment 30:d:03 304
compressor 03eenE:Slaopdi Free Air Delivery test &
EEER B E=S  00:000q050 compressor 20pd 2009905 coD:GaM
el - Free Air Delivery & £0%03 000560: $Eg&s§oopdi
Leakage test Gi qooO8gPied 632005018203 gd 200N

"1 Compressor 2005 8 minutes [o3peean¢ Load cp&aodi

"1 Compressor &l unloaded co6&§a005 48 minutes (030001

'] Compressor 03:§0000 gd:3aCen 144 kW [gdoopdi
6370530303 03050l
(0) Compressor &l output o3 Free air delivery [§¢esS[gdl

(J) Specific power consumption
(p) Compressed air system S [gbese00 croudBo[gts(leakage) 03 % [gEewdlgol
(G) Quantity of compressed air leakage

() oecouddo[gts(leakage) clopE odig:qepdgssaat (Power lost)
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eomEs0005028 Chapter-8 ccoo388[gC: (Leakage)

ey
(0) Free air delivery 0303050l 9Bewpo Compressor ¢l output 63050k
Free air delivery= 90% of rated capacity= 0.90 x 1000 CFM = 900 CFM

(J) Specific power consumption 633050k
Actual Compressed Air Output (CFM)

Actual Power Consumption (kW)
Specific power consumption= 900 CFM/144 kW = 6.25 CFM/kW

Compressed air 6.25 CFM qg$220305 @&:aaC 1 kW 2328086601
(p) Compressed air system ci leak [§500pd ep8C5$:0303053k
T

% leakage in the system =

Specific power consumption =

%100
T+~

08
% leakage in the system = m x100 =14.2%

(g) Compressed air leakage owdnao05Ck
Leakage Quantity = Percentage Leakage x Acutal Output

Leakage Quantity = 0.142 x 900 CFM = 127.8 CFM

(§) Leak [3[gE:elopt sdegpqoopd g&matuwan aBogaddh

Leakage quantity
specific energy

Power lost due to leakage =

, lost due to leak B 127.8 CFM — 20.45 kW
ower lost due to leakage = ——_ kW per CFM ~ ~

powd - Process industry ogf: sc;o?:@e:?em compressed air system 30: leakage test @cx?&sp
632053 qenSgp:ad q§Foopdn Bsans (system pressure)oopd 6.8 kg/cm?(g) a3eepodagé [Cut
in pressure =6.8 kg/cm’(g)] load cvSo0obn 83z (system pressure)oopd 7.5 kg/cm?(g)
a3eepodag€ [Cut out pressure =6.8 kg/cm?(g)] unload cv52051

Load cpbesod compressor 20p5 g&:3aE¢n 188 kW 2%:§20001

Unload cpSes0d compressor a3:§0000 gd:zalen 54 kW [gdaopdi

Compressor & average 'Load' time 20p5 T = 1.5 minutes [g620p5

Compressor & average 'Unload' time 20p5 t = 10.5 minutes [g&2000u

Compressor capacity = 35 m>/minute
62200503¢ operation o3 @o:06[gE Gwdgoozaopd
Loaded [g620pd3a§$ Unloaded [g920p5s0q)$
Power Load kW = 188 kW Unload kW = 54 kW
Consumption

Time Average 'Load' time, Average 'Unload' time,
T = 1.5 minutes t = 10.5 minutes
Cut in/out pressure | Cut in pressure = 6.8 kg/cm*(g) Cut out pressure = 7.5 kg/cm*(g)
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Air Compressors and Compressed Air Systems eomio0d03§,

ecoudBdaopdowan (Leakage quantity) $& ccood88[gt:elope [goeclconeom g&saad
adsgsq(loss of power due to air leakages) 030303053l

e[y
(m)  03B&aopdecovwnan [Leakage quantity (m*/min)]
1.5
1= @5+ aos *3°
=4.375 m*/min
(®) Leakage quantity per year (m?/day)= 4.375 x 24 x 60
= 6300 m?/day
(o) Specific power for compressed air generation =
o o 188
Specific Power Consumption = (35 % 60)m3 /hr

= 0.0895 kWh/m?
(00) Energy lost due to leakage/day = 0.0895 x 6300 = 564 kWh/day

ceou3Bdgelot ohigrqepduenan(Leak Cost)
1 % (0.746)x (D)x (C)

Leak Cost =
eai tos Motor Efficeincy

L= Air loss, CFM
4.2 = average number of CFM/bhp. (cpoScpbangps(manufacturers)ode oq¥Edlon ajqf)
0.746 = average power requirement in kW/bhp to generate one bhp
T = hours of operation
C = Cost per kWh
poen - 100-hp air compressor 2005 Grooedn 450 CFM o3 aoodewsSEaodi
0gl608e0053m058:0005 $0.08/kWh [gdaopdi
ecoudBdaopdowan(Air leaks amount)2opd compressor ¢ GeoagodgSiel g% [gdaopd
ey
6003862005 VLM BRAdS

25%(leaks) of 450 CFM = 112.5 CFM (112.5 CFM 20p5 Air loss, CFM [g62005)
ecocdBogelopé pieqeplgdiamiod cgodas

112.5

4.2 cfmbhp . 26-80hP

26.8bhp x 0.746kW /bhp = 19.9928 (kW)
6c00386ge(opE 9d:geaepd g&:atowanad edes

19.9928kW x 8760 hrs (24 hrs/day, 365days/year) = 175136.9 kWh
ccooBBogeloé e9:qupl cpfoqedodo} ogode

175136.9 x $0.08/kWh = $14010.95

$14010.95 + motor efficiency = $15,567.72
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eomEs0005028

0.6 6000386603 erpauaopd pued (Case Study)

Soft Drink Bottling Plant

800

Chapter-8 ccoo388[gC: (Leakage)

750

700

650

Average Demand Peak Demand
/(4170 cfm) 7 (550 cfm)
/ /

550

400 -

al I—III-VI\\e!.'L!"JAVA"'IN\"-I W
Lo\ LY [~ AN "”A\V!RA'A‘.';' X W VYA A o)

ERXLGA0/A Vol (Y

250 [ POREIBOGKN_ 7000 X)W DGO TSI

300

250
200 -
150

Consumption (cfm)

100

Leaks/Nonproductive Loads: 200 ¢fm =~

50% of average demand

=
; <

6:00 -

[—3
S=
o =T
-

Time

12:00 -

> =
i oo

6:00

=
; o

2 =
=

11:00-

& ©-00 .GPO00P§E90RE YeE:a30520p000530R05 FadHgjo0pd compressed air system
& air demand o3 (00)qo502 analysis CRSE) qa0pd data qp:ad 0g5OB[gE ewdlgaonzaodi
6co038g[gC:elopE ed::qo0pd cp§an§ada? ewdlgaonioopdi Kd860pd GroLwIANa0d
83260008 gdrgiecoowan (average demand) &1 §0%[gdaopSi 200 CFM [9620p5n (ewnl:§$
008560 (9q60)§0§ [9Ba0pSi Compressed air system 2005 4.5 CFM qg$320305 [gE:comEaq
00860mE3: (1 HP) a320051 eebom efficiency 2005 @p% (62051 )

9.0 6003869 eagpspdieofgtelopt q§§Eood aofpeoyrayp:

(0) System pressure 3¢) 025862051
(J) Compressor cenCsqj$ aagqpq8Eo0pdi

() Compressor 03 2005006503PgESg> 3203 8E2001 [ggEads:ad8:q caqpspSieo§Eacpd

() 322%g8E20pd crooedm SgpsangEaodi

(9) gd:maCadgy spdseomaelopE omgSoocdagody(carbon emission) cagpspdsoopdi

6) m0fEmolgod Sqp:§Eaopdi

680050R¢ Gud[goonaopd @ooopl ecuudBq(leakage) 47.05% ¢ 12% 93 eaypy)

§E[gsefopE q§oopd 3a0fjrgpid cudlgaonioogd

Before After Difference
Leakage - rate 47.05 % 12% 3.05%
Annual leakage (m>/year) 1463003 195275 1267728
Annual energy consumption caused by leakage 150 20 130
Annual leakage costs 17995 2410 15585
CO, emission (Tonnes) 90t 12t 78 t

8-11



Air Compressors and Compressed Air Systems eomio0d03§,

0.8 005$§E20pd aroudBoy(Leakage) veon

6co0386¢(leakage)spbiezmntomn  [gpo8Eaocdi  euudBdy(leakage) cdo ofeznt
[Giewde$ o[968E Belo3pé compressed air system 03&:a3c803E eoudBdq(leakage) §loz00251
oean 325008 3aqP:a0000[gr:00pd CVE598E0RY rL3BGy(leakage)owdan? GIMHORE
eedlgoonzoopd

() Gooscodaopd system gpopl 3agpiad: 6coud8og §% gE[gPodn §% cocd $pdieant
[gicpdes sa0g8e0532051

(9) 90gud=000: 2083008005 system gpiapE FagPsad: 386G Q% cood el

(0) 90gudm000i03ken:0005 system gpiapE FagPsad: G386 00% c0ad vdaoeol

(00) 30gudm000: Zo0g§30Rs [03:w20005 system qpzopE sagprads ceoudBEg 0p% © 0§% 2203
8¢[g100p51 (pown 236Rd[ABecd§gpa oeoMyEigps 206P5aRs: GanEio0pd 00dGYP:)

6co0386q(leakage)sé 0052005¢) 2800 GeINSgEdaERd 3g3(Q)]IEd
(o) Evaluation
6008800052005 eepyps 83s(pressure) $E compressor control ©20p50303 GaeaXdl
(J) Detection (involve operators)
ecoudBE[gE: 00 gpagd
(?) Identification (tagging)
6003862009 GsePEP:0? ©0500:00: N
(g) Tracking
0098 038830n:a0pdesep 9Bu0ndd V3B EsEPE06 ©0PY s0sodagP: (gl
00980 ©odmdigpiss 03056 0desodl
(9) Repair
850005 BB GeosSh
(©) Verification
6c00384(gC: 32050000058 6§ 0066 0dGeo:d gy 6pdy| cagpPsRd: 932:a0p503
©05006:00E
(Q) Re-evaluation
0005605000:0009 3§§3203E:32000 00H9FA0 coadEsg) C0OS EOG0 [giapSAll
-End-
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