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Jreh, T F=1E 698417.8 7770, WLAF4EFT @ K REAE 94. 21 J7 vEAT R
K, 2FFHEMBE SR MEAEA 13699kW. h/t-Al, 77 707~ 1H &
# 1. 349tce/F TTo

Bl Ns HEREBIESNFRE, BREAF GaRE, HtAET
RERHET(E, LHARELBEA. BFTA. BRAK. REHH,
BT UREEGHKNEIREBENA, # T UURRIRIRAE A N £
MEREE, mREFHELHEEMRREGANA, TEEHFITE
Riio NE| EETTRAFEEEERANAERIMELE, RAEETEK

gl NG TREFRNEREE, Nk&. T8, #AE%L
FEBR TR, BFRALE 6 EHEMENLRL, KERRF 4
ERREURAT, REBRE 2 EBRRRMENRAS, HtbEF R
GEA 410 2ERERG; EFALHRABETKZATE, EXRE
BRTF, RETARAERG, BXRRFFAEFTHLY 2.8 7
AR, AN RANBERLERANERAERA, WA
KEXKTERHEHTE, ARHEHRTERERTE. XERAAR
#TENTE, RAREMFERT EAHL.

80



AT 2012 F)RFELT FEL LR HARN L L EFTE
WL AR I Y. 2013 4R A 38 3 48 B A GE 0 1S09001 it & 44 & |
OHSAS18000 BR f# 2 2 B EIK % . 15014001 FIEEEIKR R “ =47
— 7 IE T,

AV A EEHRFELETFEMEANE LR “XHEML,
SRFEFEANTBURR “R2EFE” “TEHERL” SRER
=,

BEZRERTRHREER, BXTHREE VAN “+ 1" %
fEE 4 28980 " ARVEM, 2012-2013 4L R 48 & 14735 A kW. h,
TREFETEEN SIST2 AR, RAAEH TR “+T-L” FftE

Bir. R (FRAREFMEEIRLEMRELZ RENE) (2013
FOFA44T) , 2012 F BNV NE SRSV TR BT EFTZE
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6 TR B L EHT S HR-3

1pressed Air System Fundamentals
and Best Practices |

éﬁffzfﬁgﬁ &ﬁ&%'

g [xuwm lNl't(.V PROGAAM

PNEUD LOGHE

Why Compressed Air? 45 2 S 948 =

% 155 T 3L 190 1T



Application Comparison . fi %} .

:\_:_Olllparison Between Electric and Air Motor Appli

A : BilInE LA

0.75-kW Electric Motortg 4l b 'kwAir mm'
=S

)

Possible Myths About Compressed Airff £ 45T S HIE R

pressed air is free B TS ERER
pressure is better [£ A #iLF
>m operates at 100 psig (690 kPag)

169545 T £ /£ 1179 100psig (690kPag)
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s a Compressed Air System? i A R4 %

System Supply Side & i S 4w

157 T 3L 190 T



Types of Compressors 45 H1.35 %!

Positive
Displacement
Types

IEHE

Rotary Screw Compressorsjig ¥ 82T = 4a .

= Apositive displacementcompressor, the rotaryscrewtype is the most
Common i B AR RSB S
* Male andfemale rotors mesh, trapping air, and reducin thevolumeofl'
the air alon%the rotors to the air discharge pointABiEFrES Bﬂﬁ;;ﬁ
- REEEFHSaMTSE I
= Twovariations of rotary screws are FE&tEiFHFF =8I
= Qi-injected—most popular type 5575 - AL HEZE
= Qil-free—used whennecessary TEiEE- EEHTS

5 158 T 4t 190 1T



Positive Displacement Compressor ControlsiFHi 8 FE4s#lizH

Stop (only for small rotary screw and reciprocating) B/ X (X RFHE%

pressor Control Par’t—Loi.';c}:ga Perfonnancequmﬁﬂg:

Typical Compressor Performance Profiles
Lubricant-injected Rotary Screw Example

Typlcal Compressor Performance Prof'les

/". \— [e21 Losainioa |
/ *— [sansmo]

0159 T 4t 190 1T



Al

i 1‘,?\?]! ;ch ress_o/r_s are designed to operate fully loaded. &

ttling may be accomplished with inlet butterfly valves or
.. ﬁ?%ﬁﬁﬁ%ﬁwﬂ%ﬂwﬁm*m i

Pawer|WY|

160 71 Jt 190 T



Compressed Air Dryers [E45% STl

categories of air dryers are: =TS 484,
Refrigerated (~38°F DewPoint or23°C) 8 R T (B~ s P 23°0)
n-cycling (mostcommon) #{F5 (K E)

ing (an efficient option) {&2F (5%

Desiceant (733 *C 1240 °C Dew Peir) R IR 2 ( 5B

Heatless Regenerative Dryers #5474l

161 71 L 190 T



Compressed Air Dryer Energy Use[Efi =5,

ing Cost Companson: Energy Use per 24 hours based on
scfm (47 liter/sec) dryer air flow ZE#7EM L : FABHITH100s
(47 7/ E0) Bf&%d\ﬂ)‘&:ﬁ

Dryer TypeFEe#l 2% Energy Consumption,
kWhidayge$E ( E5C) ,

Refrigerative3%3% 10
' Regenerative 65

Heatless (15% purge

AinZxixBAE (15%H

o)

Regenerative External 19

Heater with dew point

demand and pulse

purge B4 niAE ,

ARSERRCMES

Air Receiversf&’ S &

= Provides stored” energy”, or air to support inter:
highflow demand events. ;247 dekfa <, BIA
MESHE

= May keep a backup compressorfrom stattng'ﬁj’
FEEENEH.
* Improves part-load elﬁuenqofcydngwn
(mload)&%ﬁﬂ:mmm (5

#0162 U 4t 190 1T



Condensate Drains BB H S

Consider No Air-loss Drains #f X SR HIE

#0163 U 4t 190 11



ypical Components of Demand $& 2 72 3R 534

m increased
Dsmand from
Excasshe
Prssurs
rtitcia
demand) 10%

Olsaks, 30%

How To Improve YourAir Systemﬁuﬁ&@é%}é&

‘Audit Process - A System Approach B 42- K& AR

+ Conduct Walk-Through —Develop System Block Diagram #{721840%2 -
HHERGERER '

« Install Monitoring — Develop Baseline 4 158 &- R Bt

= Identify Opportunities, Perform Analysis & Generate Report& 1 &
ATa, =EIRS T
‘Evaluate Project Economics IRB 571414

Recommendations i

o164 U 4t 190 1T



Computing Energy Costsit& 855 B4

Sample 100-hp (75 kW) Compressor Calculation:
fl: 100-hp (75FR) EHENHE

95% efficient motor, 6,000 hours per yearof operation, and0

Supply Side Energy Saving Opportunities{it 5/ (M~ g&4l. &

rove Compressor Controls. 22 [EZ& 15 H]

165 71 JL 190 T



Pressure Baseline £k /7

Typical Pressure Drop Through a System
Supply Side

Reduce System Pressuref& K &S /1

Rules of ThumbiE#

ngs: You have the opportunity to save approxima
er every psi (6.9 kPa) of pressure reduction.

0 psig (68.9 kPa) pressure reduction =5%

166 71 JL 190 T



Sources of Pressure Drop K F& 5 &

. %s&e too small B4R~ A&
oomanyqunckdnsconnects HREBEL RS

‘—:3 _;s
51. =
.

Typical Demand-side Opportunities & R fil #.7 ji8
> Fix Leaks {1 RS
Alternatives for Non-ideal Uses ¥ ﬁﬁTii,u, FRAE

167 1 L 190 T



Potential Non-ideal Uses [ & ) k2 48 3 Fi

der Alternatives® [EE{{ A X

air conditioning or fans to cool electrical cabinets
tead of compressed air vortex tubes {£F 2= 1Bk M &>
TERAERESREES

\mechamcal vacuum system instead of ¢
d air venturi methods{%F ’FMEE’E ;~

Engineered Nozzles vs Homemade Blowoffs & # & ¥ivs B HHER O

Compressed Air Consumption of Open Tubes and Pipes FFrO®EERTASE

S Tunply Fretture R A Alr Consumption of Homemade Siowots, ibesisec £$EROTTNRS,

Copper Tube ClameterE 228 Open Fipe DismetesFO2R=R |

73 ES) 2 g3 55
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Cost of LeaksJi S i 4

oressed Air Leaks are Very Expensive Ef5 T
| RS

Hole Diameter, mm | Alr Flow (Hitera/eac) | Cost par Year.5p
EnEg ;K m%

4,130

Common Leaks ¥ KSR H

oses Loose or Ends Frayed ’:Lﬂ‘*ﬂg?’z}'ﬁl'ﬁ"mﬁﬁ

0169 71 L 190 T



Leak DetectionJg S &l

Navigation within AirMaster+ {§ | == S A 0§+

¢ AIRMaster+
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' AlRMaster* FeaturesZ* S A Jifi* ¢ 45

Master* is a Windows-based software tool used t

istrial compressed air systems: =S i & T4

RAFath Lk ERET S 5% )
existing and modified compressed
Mﬂﬁ?gﬂﬂmﬁw SERE

Energy Efficiency Measures 15 gef& jifd

ReduceAir Leaks &A= Adjust Cascading Set P
Improve End Use Efficiency ~ BEHRIRTER
Use Automatic Seq lencer
ERENFIEES

2171 71 L 190 T
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Motorand Driven-Equipment
Energy Management Best Practices

B B AL A IR B e R IR B R A R R B

Gilbert A. McCoy, P.E.

Energy Systems Engineer

Centers Alliance

Energy Conservation Museum
Shanghai, China
April 24, 2013

WASHINGTON STATE UNIVERSITY

EXTENSION ENERGY PROGRAM

ISO 50001 International Energy
Management System Standard ISO50001

P i

I LR T R
Plan - Do - Check - Act 3% =438 1T8h
-Organize - Involve management, establish energy teamE%-3| \E=
BRI ERFEAE
-Ener % Policy - Commit to performance improvementS&iE EUE-EH
FTaE
;ﬁEﬁn;rgy Baseline - Establish performance indicatorsE&5iF-BEiE
-Energy Planning - Analyze energy use and consumptiongiE8%]-4
ﬁﬁ&géﬁ iy

. ldentifg Opportunities — Conduct energy assessmentsRBLHLE-
AT RS
-E%tablish Objectives - Set energy savings targetsi ¥ = EF- =T &

-Action Plan - Designate responsibility F25+3-FE88
-Document Results iERE R

o172 U 4t 190 1T
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Utility feed |
BFSA

sy Uﬁimatef}
Transforme goal |

rEEs

Breaker/

starterg

ASD
(maybe)
a8 4l
| Motor | Mechanical

M B M

o174 U 3L 190 WL



Bl China | cBis613-2012

20124 S
Stricter minimum efficiency levels  FJJH/L )
for three-phase AC motors will apply FE$& .
in China from 1st September 2012
onwards. This is regulated by the Stipulated motor efficiency classes
Chinese standard GB 18613-2012. The minimum efficiency levels are
divided into the designations Grade 1,
2 and 3. These are comparable with IE4,

» 3~ AC motors IE3 and IE2.

(2-pole, 4-pole and s-po&i-mu
> 0.75t0375kW bkl
» S0Hz
» Self-ventilated S1 operatignZ A 1=
(continuous operation) f"&’ g
» Standard motors and exﬂqtu-
protected standard motd#d">
(incl. geared motors)
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Courtesy: Toshiba

Clectnc motom 4-poie 30 M2

0.75 kW to 376 kW

-
e
= -
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***1800 RPM - Repair Versus New Motor Cost

$3.500

$3,000

52,500 -

S 75 10 1S 20 25 30 40 S0 60 7S

Horsepower
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A Strategic Spares Inventory ¥ EfF R
for 55 kW 1800 RPM motors 55, 1800%3& HEzhil,

S L R L =

Sample Motor Tags B EHLiRIEEE
A
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Dynamic Head (feet)

400 800 1,200 1,600 2,000 2,400 2,800

Flowin U.S. Gallons Per Minute (gpm)

Consider Electronic Adjustable
Speed Drives i i 32 s x5 BT ¥ &

185 T 3L 190 1T
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Example of an Excellent ASD
Application

o
b
w

o
N

o
-

Equipment Operating Time
(=) =]
2 &

<

Percent of Rated Flow

-

"

Total Head in Feet

‘Qm.

/ =

200 400 600 800 1000 1200
Flow Rate in G dlons per Minute (GPM)
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Pump Curve
(Head Capacity Curve)

g

—

|| Operating Point at Intersection

| System Cuw/l
-

Q¢ 100 200 300 400 500 500 700 300 900 1030
Flow Gallonz Per Minute

Head Przzure Fest

8

:

Head Przzure Fest
T

8

Wl
|

¢ 100 200 300 400 500 6500 700 300 900 100
Flow Gallonz Per Minute
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;

Head Przzure Fest

8

-

C 100 200 300 400 500 500 700 300 900 1000
Flow: Gallonz Per Minute

e

;

Haad Praszure Fast
g

8

:

&

100 200 300 400 500 500 700 300 200 1000
Flow: Gallonz Per Minute
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g

;

Head Praszure Fast
g

8

300 400 500 500 700
Flow: Gallonz Per Minute

BB WME SV ks

T wamagtn 0 1 masiveos

R 1.1.7 - September 09, 2011 n
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