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Abstract

This research is to study the high energy consumption process of compressed air system used in a taundry

process. The compressed air production atone cons6ffGs 58% oletectricity used in the entire taundry process.
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Jhrnrainpr.rrposerstornanageenergyefficientl.ylvhrlereoucingelectricityconsumption'Thestudyisbased

onirnprovingeffcienc'yb\,i.'4easurementIngineeringPrinc]pi.esandcollectlngdatatoanalyzetheenergylos-

anij all relevant parafi]eters to ifi-rprove the perforniance of the compressed air production equiprnerrt ln

additicn, the principles of engineering rnanagerl1ent are used to ca[ibrate the operating pressure to meet the

needs of varjous washer,/dryer machines which helps reduce production costs and can be implemented Two

measures were taken: pressure reductron of compressed air production and airftow adjustment' Total electricity'

saving is 15,992 i{lihlyear, savirrg 55,912 baht/year. Energy consurnptlon ts 21 3o/o' lnvestment cost is about

25,000 baht. Averaqe payback time is 0.58 years, Wlih more than 7olo savings target of the company' ln addition'

we have researched several methods to reptace new Compressors with reduced size and better performance'

The totat enerqy savinqs of 16,5B2KWh/year is 58,037 Bahvyear' The payback period is 4 36 years and the EIRR

ts 9.42o/o which reduces totaI cost by at least 43 percent

KEY WoRDS: Energy saving '/ Compressed air systems '/ Effciency lmprovement
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Porver liaieC Dq - 15 0 kW
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Desiqn l--mperature Air lniet I ' 20.00'C

Desiqn Flelative Humidity Air lnlet RH = 0 00 o./oRH

Design Workinq Pressure Pp = 10.00 barg
,4-l2. ntytqQtflnl:a)?il?ftnrd tntFt:o.:

L.oad Porver Consumption D1 = 15 7 kW

Unload Power Consumption DuN = 7.8 kW

Lcad Pressure Setting Pi

Untoad Pressure Sefting PuN

Air intake Vetocity v

Cross Section Area A

- 6.9 barg

- 5.4 barg

= 1.77 m/s

= A.A227 m2

Averaqe Capacity FAD FAD,"9 = 40.2Us

normal FADAF =

Or
1,

= / qlm-/mtn

Temperaiure Air lnlet f - 33.7 'C
Relative Humidity Air lntet RH = 5i.4oloRH

- ', -i3 lr rn r:Trn: ryrarirfr sr::qrletfr
Performance Actuat Perfq = DL / FAD""c

= r5.1 / 2.41

= 6.515 kwm3,hin FAD

FAD x(P - SVP xToRH )xTaatmaaa
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a{vi1d zvo

(Patm 
-SVPnx%RHn)xTn

Free Air Detivery Actuat; FADa = 2.41 (measuring) .m3lmin

Free Air Detivery Normat; FADn = X Nm3/min

Temp Actual; Ta =307K
Temp Normat 620 oC; Tn = 293 (constant) K

Saturation Pressure Actual. 6Ta; SVPa = 0.79 psi

Saturation Pressure Normat 620 oC; SVpn= 0.33 (constant) psi

Retative Humidity Actuat; %RHa = 0.5140 oz6RH

Retative Humidity Normat @ o%RH; o/6RHn = 0-0000
(constant) %RH

Patm = 14.5 (constant) psi

_ 2.41x(14.5- 0.79x0.5i4x307

(14.5- 0.33x}x2%

_ J0427.68339

4248.5

= 2.45 Nm3/min
Performance Normal perfer = p,/FADn

= 15.7 / 2.45

= 6.408 kMNms/min

a.t ruad'yrrf
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