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Abstract

Compressed Air is an important energy source used in most factories nowadays. The automation trend using air
compressor has been gradually increasing with the interest of the 4th industry in recent years. With the air
compressor system, it is possible to construct the device at low cost and easily achieve automation and energy
saving. In addition, With trend of FA, miniaturation and light weight manufacturing trend expand their use in the
electronics, medical, and food sectors. Research method is to design the technology for the remote control of the
following information as USN base. Development of flexible sensing module from real time observation module for
fusion of IT technology in compressed air systems, design and manufacture of flexible sensing module, and
realiability assessment. Design of real-time integrated management system for observation data of compressed air
system - Ability to process observation data measured in real time into pre-processing and analysis data. This study
expects unconventionally decreasing effect of energy cost that takes up 60~70% of air compressor layout and
operation and maintenance management cost through USN(Ubiquitous Sensor Network) technology by using
optimum operational condition from real time observation module. In addition, by preventing maintenance cost from
malfunction of air compressor beforehand, maintenance cost is anticipated to cut back.

Keywords : USN Technology, Air Compressor Design, Remote Control System.
1. M 2

1.1. JHE A 71=2l 7l

Y=E7[(Compressed A= s 72 ZE SZ0M A8t A= 2t oHX| Oj7HA| 0|0,
o= M4tz Aesiet FEH MU A dibd S fIoty 24 LY O0ro M Y[l XSt
FTE 7t535ta QU ol 2{oh Atset W o o 7HX| = S7| S 0|8t At FME HA 852 St
FMO| AUCE S7I AIAES 0| 85HH M7tz HX|E 79T &= AL HA Attt o X =2 tS 0| & +
ASH, FA of FEat 2¥st 8l FEst = 7t FAeE & AL o7, Al 20kt O =74 K
Moz =g QUL

" Funding for this paper was provided by Daejeon Institute of Science and Technology.



Moon-Young Hwang / Korean Journal of Artificial Intelligence, 6(1), pp.1-10

Ol2fet =B 7|1E UE= S7| Y=7|(Air Compressor)= 2| F2| &HE 0| &850 ZE{(Rotor)2| 2|H %
7 x PN

& 52 0[8
P HEQ XS RA Q| M (Total Pressure)S S7HA 7 A=A YS st FH7|AZ 8

ol glc}
ATot E7E S5t0) AE M YEASEO| f2f 7% 0|40l F2E YH7|ata Latm, 1 ojatel
AL 0| (Fan)0|Lt SE7|(Blowen)Z 2R}

WX =Y 2E Jes+E2 Ol g=7l9 AL MES OFE 2
et7bx] xotn A0 S7] . ORX|ZH LR EHEO|LL HOiE
=7\ Yo UM = & E‘RAEEE gz gad/les
&% S8 Al2E 7H%F S29 CIEHH MX[EOL 7| W=l

o
=
>
I-I'I
e
o
.
rul_o
W
o
Hu
2

<Figure 3> Modular integrated air compressor system (left) and integrated control module (right)
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<Figure 4> Costs related to air compressor installation and maintenance
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<Table 1> Air compressor industry by country

Company Productions Remarks
1.5 million units/year
1.5-26 HP - -
Copeland 2 million units/year
Begin in 1998 Copeland 51%, Trance 24.5%, Lennox 24.5%
US.A _
Carlyle 3.9 HP Begin in 1992 Joined the Bristol in 1995
Carrier
Trane 5-15 HP Installation in own air Condioners
Tecumseh 4-6 HP Begin in 1997
N A: 2-12 HP -
Japan | Hitachi B 1.5 HP Begin in 1983
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Matsushita B. 1-5 HP 500,000 units/year 1 hp class inverter horizontal scroll
compressor
- A: 2.5-10 HP . s
Daikin B 2-45HP Jointed the Trane (Initial : 4-10 HP)
Toshiba 1-10 HP Twin scroll compressor in 1991
Sanyo 8-10 HP Begin in 1989
Mitsubishi 5-10 HP
9-15 HP Begin in 1992
Maneurop 6-10 HP Begin in 1997
EU 3.5-6 HP Begin in 1998
7.5-15 HP 300,000 units/year
Copeland -
1.5-6.75 HP 500,000 units/year
LG Begin in 1996, 150,000 units in 1998, 500,000 units
. 2.5-4 HP .
Electronics in 2000
Korea Begin in 1997
Century 2-6 HP 40,000 units in 1998 200,000 units in 2000
<A : Constant speed scroll compressor, B: Inverter Scroll Compressor >

I S7] Y=7| L2 Ef A OR0f HIBH Ci7| el AIY TIE0| O|ojsta, ol S27|¥E2 4=FO|
g1 U 2OFY.
7| &=719] MAAE #27 K| 2016 & 350 & S S 0] 2024 H 7HX| O A 3%0| 2| ESH 4TS
A& Aoz o Ftd A= 7h2H 2U 371 Y571 A8 2= FES| 48510 X 1.5 = 042
AlZE 7| Zstan ATt
AefLt FUH2f 7] E57| AE2 HAYHM SO0l 2 FAStn A= HFO|0M YN S X|5H 2l
L 20| HEHs| @ P&
<Table 2>Market share of the world's six major air compressor manufacturers

Company US market Internal Market

Ingerso-Rand 30% 25%

Cooper 20% 30%

Atlas Copco 10% 10%

Elliott 10% 30%

Dresser-Rand 5% N/A

IHI1(Japan) N/A 5%

AT HE2 T AF0M EE SHS7| ALE2l 28 HOHE HAIZH Monitoring & & U= 1T
M-8 Sensing Module 7H 22 E3l USN 7|gto| f=E7| &A[ZH HIOIH S8 e AI2"S SASHLXG
O Ol2{oh StEQIO 7|t 2ZEQ0f 7|&0| &-SgtEl USN 7|Ho] 57| A" A2 25
2=o| 2 530 s5H HolH &2 8 d UE ME &2l MAE #5510 AIEE st axt 5t
HAIZHHOIH HXE| X 24 S 7tsot diF= A" A& 5 AA otk

ATLY2 L3 YES USN 7|Et 2 2 R4 SHStL ot= 7|2 A5 A O|EH(Chen, 2007).
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L=S7| A|L-H T 7|2 -2 floh 2AZH 25 240N =8 Y= 371 A28 7A
Sensing Module 7| 8H(2 %, &, X5, =™ N1t Flexible Sensing Module A A|/X|2F, Mz|d "It
L=S7| AL 2= HO[E HAIZH S el AL 27 - dAZtez ZFE= 25 HOo|HE2
HXE|(pre-processing)5t0] A = U= HEIQ| HO|H=Z 7I8E &= U= 7l sAH ¢y 2
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<Table 3 >Evaluation table
Evaluation items .. Weight |World-class Domestic|design
(Performance Spec.) il (%) (country/company) level Target value LiEs i
. l. lorMore N .
1 Seing ModuIeEa 0 [Single sysem (Aoplicable Systemapplicability evaluation
Applicable sysem application] (Atleast80%0)
(GemranyKAESER) )
2 Sensing Deta ] - Conversion rate;
Conversion / m :EE'E“":H_[
transmission % |20 [Donotrelease data] - %5 -Transfer rate :
SUCCess rate (Gemany KAESER) Transmlsglon / re_ceptlon data
comparison analysis
. 20 Develop datistical / arificial  intelligence
3. Numberofanalysistools |[Ea |30 2 . )
(USASPSS) perspective analysis tool
4. Templae for daa 3 . .
. Ea |2 3 Number of templates provided by scenario
arplysi (USAGPSS) provicecity
3. gy L A
31 YA K SI|LH7| MZALEHAE
YHT7| AlAE B DFQ0l 9 BS T AT 5o M Ho|E 2| A HIBS 53 5 B2l AlAd
M0 Mg MY HAE H YHF7| AlABO| Px P BUY Bx A QK| HF I K Sensing
Module 447 9! k2 $EEIUD, AHSI| A|2H| TS ST M8 20 (12 AHTT| AlAH B
HIOlE| X 2|8 S Controller 70 2ot A2 7H0| @ 7= O R Tt
32. HnEg
HAZIC 2 FSE|= HOHE 7t2d 240 Eosh &=ur AKX @2 2532 F&25t2 240
Lot MAa| XY Procedure 7} SSE|QUD, 7| YHT7| A|AHO| BE DHL0IS MotstD 0|
K| A H| O] A3t5H0f AFEALZ FEE o= AJUCHKIm, Lee, Kim, Chong, & Kim, 2008)
HAIZE S8 2E| A|L" A5S QT AR =F0| HE A B 5t 0|8 BHE5HY 7 QlstE
otH 24 X 2= 27 E[/UACH
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[Real-time data storage and analysis through real-time observation integrated management system ]

[Establishment of active site response system through analysis of problem data]

<Figure 5 > Design of air compressor remote control system
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2 3= USN(Ubiquitous Sensor Network) 7| =& O|2310] AA|ZE 2= T ES Sl Aol %=
S7|YH7| REXUE EEHY, S7|€F7| 2X & |X[2HE| HE FO|M 60~70%E XtX|St= Of|LHX|
H&o| 27|H ZAgi7t Z7|ohEl2, ESF S7|Y=7|9 RASCE ks RAIEs HE2 HREES
AREOf ot 4= UA B 2M X2 H 80| A E A2 = THEHEICHChung et al., 2014).

USN 7|Hto| &= 7| A|L-HO IT 7|2 &-522 flot ZA12t 25 R4 2, et SRS o=

=] =]
7| AL HE 7tstHIT B3 Sensing Module 2A|(2=, 5=, 215 52| HIOIH 25 1T B3 Sensing
Module & 3 7H2h)Qt USN 7|Hto| 2=F 7| A|AH 2= HO|H HAIZH S8 22| ALY Z2EEY
M A £| o TICH(Pyo, Jeong, Kim, Oh, & Park, 2011).

T3 AAZES

2 =JEe= 2= OOo|H&2 T A Z|(pre-processing)std] HFZ2 EXM3E £~ Q= HEHQ

HOIHEZ 73 = U= 7IsL2 SAH L8 & HOo|HOo| e S 0|8et 47|51 AP0 FHolH
Aref|of ciet st&2 &¢of 02 2% o= 7| 50| 27L& CH(Lopez, 2007).

Olgel 8 HTE SdlM S7IU=7| 82 ADES} S 2M 4 X AHACHO| E ot iUfE Hz=e

S O|FSHA &AL, 7|EL| B &5 1F 213 &t2| 8l 280 M22 H2{ChYo| &= & Ao|C} E3|
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{ USN-based air compressor remote control system 1
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<Figure 7> Field test work and data
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