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Improvement of temperature in compressor room to reduce

the energy consumption of compressed air system
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Abstract

This research aims to study the effect of temperature at compressor room on the energy
consumption of compressed air system at Panasonic Manufacturing (Thailand) co. td Khon Kaen
branch. The data was recorded for three periods. First period was pre and post compressed air
system improvement to reduce temperature. The improvement was done by changing the
exhaust fan capacity from 1,060 to 1,700 m®/min, and relocate installing position of vacuum
suction from above the compressor to compressor exhaust. Then, the data including the
temperature around machine and inside room, power consumption and air flow rate were
measured by thermo logger, ECD power metter and flow rate meter, respectively. The results
founded that an average temperature inside room was decreased from 38 to 33 °C, efficiency
of the compressor was increased from 6.63 kW/m*/min to 6.4 kW/m>/min, and energy was
decreased from 5,846 to 5,704 kWh/day. In addition, this improvement can reduce amount of
carbon dioxide (CO,) for 27 tons per year. For second and third periods the results were
observed when outside temperature was changed. The second period, there was energy
consumption of 5,688 kWh/day when an average outside temperature was 31 °C. In addition,
outside temperature at 36 °C, there was energy consumption of 5,737 kWh/day in the third
period. From the results showed that it was the change of outside temperature does not affect
on temperature at compressor room, but obtained from heat of machines. Therefore,
temperature reduction can increase the efficiency of the compressor, resulting to save the
energy as a production cost.

Keywords: Compressed air system, Temperature in compressor room, Energy consumption
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Energy consumption (KWh/year) =
Power x 350 (2)



Energy cost (THB/year) =

Energy consumption x unit (3)

CO, emission (ton CO,/year) =
Energy consumption x (0.539/1000) (4)
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Actual specific power (kW/m*/min) =

Power consumption / Air flow rate (5)
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Information Spec

Facility name Air Compressor

Manufacturer Hitachi
Manufacturing year 2004
Discharge pressure

(MPa) o 067
Air delivery (m*/min) 23.3
Voltage (V) 380
Nominal output (kW) 125
Heat generation(MJ/h) 122

3. Wan1sNAaadLazanUIgnNa
HansAnwIN1sUSuU T iingluies

dnormaiieanmslindsuvesszuudneina

TugasusnaoudsulgeszuuszuIgaInIAiy

Joyalutiuseunsngiau aamniiiadenieusn

83 28°C drugungiindenigluiesegi 38°C

e

2.

Wgamgfidvsinansldndanulviiadeeg

i 5,306 kWh/day fauanslunmil 7

Air-Compressor Average No.1,2,3,4 (Before Improvement)

5,846
5,000 P
4,000

Eleetric Consumpdion (KWhDays)
w
2

élm%uH%ml%\HH||||\HHHllmllﬂ:\\mﬂmllgmH‘;lmgnHgml;m\;ml;llm

a

H. ! v v ! U
A 7 annstindsnuneudiuusangamal

Y

Vol.13 No.1 January - June 2019 47 44



ssuIna
nsvINw

sansise LIT

druArmdalnintisluanedsain 4 wsaauviniu
87.87 kW wazildnsinisnanainieadaedewiniu
13.25 m*/min ¥inlvkaarngsanulndnsnigy

WU 6.63 KW/m*/min sfauandlunnsnad 5

M19197 5 Anasunaun1sUTuUTe

. fAaslu .
ANIINIG , nasulnin
r - Y29 .
LASBY WAMNDINA V1N
wian
(m*/min) (kW/m3/min)
(kw)
No.1 12.7 87.6 6.90
No.2 13.1 88.6 6.76
No.3 13.5 88.1 6.53
No.4 13.8 87.2 6.32

Wediarndeulafisimnsaniisuiue
1IATFIUTRLLATUd N IuUTEAVE AW
miﬁnmu‘uaqLﬂ%’laqé’ﬂmmﬂiuizwa§j°|7'i 76%
ndoyaiildunludiunsn FalFdnnsuiuuse
JEUUTEUNY mmmﬁaaﬂqmmﬁmﬂuﬁmé’m
2INF Ima%ﬁ’m’;mmmum*’umﬁ’ﬂamammﬂﬁ'
szilasuriieldiinumuizaufuusunm
mudouiitniasdesaonundil

- amufouiieiosluszuuddosennun 488 MJ/h
_ Snwndnmesiuaniiia 5 % = 24.4 MJ/h

- Qmwgﬁﬁaqﬁgmﬁwﬁu 4°C

wnuAluauns (1)

Q = (488+24.4) / (0.00126 x 4 x 60)
Q = 1,694 m*/min = 1,700 m*/min

'
o A

U7l 13 alfufl 1 unsieu - Squieu 2562

P as

waeINMIAUIN srldvuainaugeiniAndl
aunzaufuanuouiindedlussuuii 4
\n3esUdngaanun udr3wihnsivasuinauge
omasuiluisnsifisvnaviegeenmaiivu

Inaunaginadvieglndiuuinunydesausou

YDWATDIDADINIAGILFATIUAING 8 WAZAINA 9

Varilabion 1 Tube Size : (400400 mm
Fan ]
COoM1 comz COM3 COoM4e

A 8 MIUTUUTISTUUTEUIEDINA (NBL)

e
|

Wentilation
Fan

Tube Size : (600x600kmm.

comt comz2 coM2 COMY

AW 9 MIUSUUTsTUUTTUIEDINIA (MH9)

naanUTulTeanaungiinigluriesdn

' a

81ma InArgungiilndenisluriesanaunde

¥
aaa

33°C angaunniddusuiaunislandsaului

Y

\wAvaEi 5,704 kWh/day fakanshuning 10

Y

Air-Compressor Average No.1,2.3.4 (After Improvement)

Electric Consumption (KWhDays)
£
g

Time

] ' Y Y 9
AW 10 A1nrsldndsanundeuiudge

a

angnn

AV



druArfdelnfagasinaniadesin 4
ey 86.75 kW wazdshsnnsnaneinie
Sawadswiiu 13.5 m¥min vlwldandaeu
Aty 6.4 kW/m*/min aauansly

A15799 6

A 1 % U U
ANTNN 6 AMNAIUNEINITUIUUTS

dMIINT
- maslwin - wasauluin
y WA . .
A3 d9luan FUnwe
1M
(kw) (kW/m>/min)
(m*/min)
No.1 13.5 87.1 6.45
No.2 13.3 86.7 6.52
No.3 13.5 86.7 6.40
No.4 13.8 86.5 6.27

A4 o o 1 I~ PV
WadAmdsnuldiiduniguiguiuei
UINIFINVBILATOIMAWI NI U TEANT AN
n1svieuvesatesluszuuegi 80.6% ludiu

a

A 2w ' 2 a
VOIY NN 2 Lﬂusuauuasl,u‘mmaqumm’mu 4

gaungillafiunigueniiessy 22°C uaginan

£
aada

oaumafiadunislurieals 31°C Jeflquungfidldl
Usunanslindsaulniinedsedi 5,688
KWh/day sauanslunind 11 dausnsdslii
Falvanaden ¢ wIsaviiu 86.66 KW waxdl
Sasnsnaneniasamasiiu 13.57 m*/min
Alrlaarndsauladrgiinngivindu 6.38
KW/m?/min wazdseansnmnsyauenaios
Tuszuuegi 80.9% uarludiuvestasi 3 1fiy

Toyalurrnileuluwieu dgungiiafduniguen

ededil 36°C uazinArgaumalindenieluadla

ssuUIna
nsviNw

sansise LIT

34°C Fenguungiddvuumsldndsaulnd

'
1

WwAwETl 5,737 KWh/day fawandlunind 12

Alr-Compressor Average No.1,2,3,4 (September)

5,688
s.000 8
3,000 /
2,000 /
1,000 /
mﬂ\HHllHllHHHHHHllHlHllHlIHHHHHHllHHH|H||H|H||H|H||
T 5 8 3

71315344338

Time

i 11 Anslindanuluged 2 (ggvung)

Eleetric Consumption (kWhDays)
g

L

Air-Compressor Average No.1,2.3.4 (April)

5,737

Eleetrie Consumption (KWh/Days)
2 £
2 B

it 12 annslindsnulugied 3 (aden)

duriaslnihdlnanedonn ¢ wisaviiu
87.12 kW waziignsinisuaneiniadniade
Wity 13.6 m¥Ymin vinlalaaindsaruladin
FUWILVAU 6.4 KW/m*/min wagUszdnsain
msvihauveanasluszuueyil 80.6%
3.1 iasuganfuaziundon

ludiuve9n193LATIENNI9AU
\AswgAaniuagasundon udndrunieid
AudrAyuInd miuniszdndulaliulga
\w3nsdnsuiodanistunisldnganuveddseeu

wsgnnegaukakaiduulunisamu 39

Vol.13 No.1 January - June 2019 49 44



ssuIna
nsvINw

3NN UTI

iineuuTulssiasiinisflesosiiiludfey
wazfidINaran1ARRAIYNTIURENUININT Y
nsannslindsnuy wWisualiounisanduyuly
a U @ a A

nswanasiazdudunisannisiin CO, Nidiwa
NTENUABAILING RN F9lATNITATUIUNIAN
Energy consumption 91n@un157 (2), Energy
cost 31NANNTSA (3) hag CO, emission 1A

= A4 o o ~ ' o
aun139 (4) WeUIAINIUSBULTIBUNDULAT ST

n1suuussangumgingluiiesdneiniaiiien

'
a

99AN9LANNUYBINTAMUUTUUTITEUUTEUY

a1nAkaziagAaInAtuAsInaaInAmIld

Toyarauanslun1snd 7

A135197 7 n1stdSeuLiisuiAsegAansuas

Awnaou
Parameter  Before After Def.
Energy
consumption 2,046,100 1,996,400 49,700
(KWh/year)
Energy cost

6,363,371 6,208,804 154,567
(THB/year)
CO, emission

1,103 1,076 27

(t- CO, /year)

Feanunsaannislindsnulnidedadldsosas
3 yaandeulniiaildlussuudaeiniaves
01013 1 Taeluusuugsssuussusenmanssilld
JuasuitinunUszaia 500,000 1w Ll
Wisuiisuiudsinamdsnudiannsaanadle

SeezlIaAunUegn 3 U 1 1o

» 50

U7l 13 alfufl 1 unsieu - Squieu 2562

5. agUnan1Innasy
AM97uTenAIeIsneaIN A ouTivLdl
nsUfuUsafieangangll dA1nnsldndsay
WA 5,846 kWh/day hagarnasenulii
TUNILVIAY 6.63 kKW/m>/min wonaad
n5USuUseszUUTEUIINAR UMY IANAdRN
38°C 1Ju 33°C dA1nsldndaauanaunie
5,704 kWh/day wagamnasnuliindinizanas
Ao 6.4 kW/m¥/min aguiulddnluniaei
gangifian tadesazyinauldduszansam
NINNIaEAINITINE Ul Uz UL 98tey
nilunnziieamaiigs seundsléfinsinasung
Lﬁaﬁ%@’hqmmﬁmauaﬂﬁaaﬁmmmﬂﬁamm
muqqma%ﬁmasiaﬂ’]ﬁﬁwmummm%}amas
sumgineluiesnnteaifisda Gaanmsiiy
Yoyalutieil 2 viosdnenaignmgi 31°C &
Asldndaeu 5,688 kWh/day wazlugqedi 3
Wosdnenialigungdl 34°C dinvsldndesu
5,737 kWh/day aziiuldingaumafinieuentios
finasten1svhureuaiosdnoIMATosLNLNY
lduanenaiu vilvnsiuianuSounieluiessn
INIANAN 9) W&IRzUNINFILAS 048RaN AT
Uaosausousonu
ﬁaifumiﬂ%’uﬂqaswmzuwmmmﬁa
FBrseing q fenansailigumgianeluiesdn
2IN1AAAAY AMTATITAANITLINAIULWTN
voals301uld wenannsangamgiinieluiied
Snonia Searunsariladnwanedsandle

yMnsAnwINT Falunmazisnig avaunsoan



UFmnmmslindanuldeatuly Sfnisudled
fiefes szuvdsinouagilionniasa faufinay
finsusulgeszuudnonialifuinualau u
wingldaueiniadalinseninfiauainie
nsgadendsnulaewadsglevd Tdanulign
38 agldawnsaaanisldndsnulninansyuy

aonele

6. NAANTIUUTENA

vaveuRnUT I wuileda uuyusiaaess
(Uszimalng) $1im arvivouuny feyasiz
aouiuazeonlivismdunsddnwinasiiu
Toyalunsvinide anudnnIsuazeysnYNay
un1Ine1dsveuLiu fvrsoyiasizvinuly
nsfnuifended LAYVBVDUAMAIATYY
JeanssuLAiosna angdAinssuaians
UNITNYITETITUAIAASUALNIAT YN
dmanssuiaiedna amzdminssuaians

v
[

winendeveunnu Natuayunsvinideluaiad

7. 814989

[1] Mousavi S, Kara S, Kornfeld B. Energy
efficiency of compressed air systems.
Procedia CIRP. 2014;15:313-8.

[2] Saidur R, Rahim NA, Hasanuzzaman M.
A review on compressed-air energy use
and energy savings. Renew Sustain Energ
Rev. 2010; 14(4):1135-53.

[3] Zahlan J, Asfour S. A multi-objective
approach for determining optimal air
compressor location in a manufacturing

facility. J Manuf Syst. 2015; 35:176-90.

(5]

(9]

a o sysUIna
193819978 W( nsvinw

Yang M. Air compressor efficiency in a
Vietnamese enterprise. Energy Policy.
2009; 37(6):2327-37.

Faxsaeng A, Yongchareon W. Energy
Management of the compressed air
system in glass industry. J South Tech.
2015; 6(1):1-8.

Benedetti M, Bertini I, Bonfa F, et al.
Assessing and improving compressed air
systems’ energy efficiency in production
and use: Findings from an explorative
study in large and energy-intensive
firms.

Industrial

2017;105:3112-7.

Energ  procedia.
Pannucharoenwong N. Comparison of

biomethane ¢as wobbe index in
different animal manure substrate. Energ
procedia. 2017; 138:273-77.

Chaichan W, Tongnork S, Ornying P, et al.
Study and design vertical axis wind
turbine for low wind speed area. UTK
Res J. 2017;11(2):17-25.

Samakkurn 'V, Latae A, Burandej W.
Improve air compressors used in
automation to reduce in the system.

Chonburi. Burapha University. 2011.

Vol.13 No.1 January - June 2019 51 44



