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Improving the Energy Efficiency of Compressed air system for laundry
at Dusit Thani Bangkok Hotel
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Abstract

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

process. The compressed air production alone consGifs 58% of electricity used in the entire laundry process.
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The rnain purpose is to manage energy efficiently while reducing electricity consumption. The study is based

on improving efficiency by Measurement Engineering Pr

and all relevant parameters to improve the performance of the compressed air production equipment. in

inciples and collecting data to analyze the energy loss

addition, the principles of engineering management are used to calibrate the operating pressure to meet the

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

measures were taken: pressure reduction of compressed air production and airflow adjustment. Total electricity

saving is 15,992 KWh/year, saving 55972 baht/year. Energy consumption is 21. 3%

_Investment cost is about

25,000 baht. Average payback time is 0.58 years. With more than 7% savings target of the company. In addition,

we have researched several methods to replace new compressors with reduced size and better performance.

The total energy savings of 16,582 KWh/year is 58,037 Baht/year. The payback period is 4.36 years and the EIRR

is 9.429% which reduces total cost by at least 43 percent

KEY WORDS: Energy saving / Compressed air systems / Efficiency Improvement
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Power Ra

ed Dg =150 kW
Free Air Delivery Rated (FAD) FADz= 221 m*/min

= 6.787 kW/m*/min
Design Temperature Air Inlet T - 20.00 °C

gn Relative Humidity Air Inlet RH = 0.00 %RH

= 10.00 barg

2. AWlAIINN1sRITAANINNLASDS

Performance Rated Perfs

Design Working Pressure Py

Load Power Consumption Dy =157 kW
Unload Power Consumption Duw = 7.8 kW
Load Pressure Setting P, = 6.9 barg
Unload Pressure Setting Pyn = 5.4 barg

Air intake Velocity v =177 m/s
Cross Section Area A = 0.0227 m?
Average Capacity FAD FAD,yq =402 /s
O[‘ = 2.41m*/min
Temperature Air Inlet T =337 °C

Relative Humidity Air Inlet RH = 51.4%RH

2. NMTIATIERANRRTIALlE

Performance Actual Perfa = DL / FADay
= 157/ 241

= 6.515 kW/m’/min FAD

FAD x(P . —SVP x%RH XT

a _atm a a _a

normal FADss =

(Pytrpy — SVRX%RH, X,
Free Air Delivery Actual; FADa = 2.41 (measuring) m’/min
Free Air Delivery Normal; FADn = X Nm*/min
Temp Actual; Ta =307 K
Temp Normal @20 °C: Tn = 293 (constant) K
Saturation Pressure Actual @Ta; SVPa = 0.79 psi
Saturation Pressure Normal @20 °C; SVPn= 0.33 (constant) psi
Relative Humidity Actual; %RHa = 0.5140 %RH
Relative Humidity Normal @ 0%RH; %RHn = 0.0000
(constant) 9%RH
Patm = 14.5 (constant) psi
. 2.41x(14.5— 0.79x0.519x307
(14.5—0.33x0)x293
1042768329

4248.5

=245 Nm¥/min

Performance Normal Perfar

P/FADN
15.7/ 2.45
6.408 kW/Nm*/min
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