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ABSTRACT

A Study on the Implementation of Remote Management System
for Air Quality Monitoring Networks

Seo Gwang-Yeob
Advisor : Prof. Shin Dae-yewn Ph.D.
Department of Environmental Bioengineering

Graduate School of Chosun University

Caused by air quality sampling pump networks, results of the studies on
solutions of noise and improvement of the work environment, answers in
advance for implementing a remote management system , air pollution and air
quality monitoring networks time of the inspection and measurement of data
reliability and effective management measures for study how to manage are
the following.

By attaching lLarge by pass In-Line Filter in the PM analyzer(R&, TEOM
1400AB) which is ordinarily thrown away when used for 6 months to one year
to sampling extracting pumps and recycling it, the degree of noise has been
reduced by 16.6dB(A). In result, suggestion of fundamental solutions of
noise and improvement of work environment have been made. Furthermore, with
the recycle of used materials, the budget could be reduced.

With gas ventilator idea production establishments of the used gas which
is measured in the measurement machinery and tools and then is thrown away,
it contributed to PVC(Polyvinyl chloride) material erosion shields which are

caused by with ozone where comes out from the workplace improvement and the

- x -
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dioxide nitrogen measurement machinery and tools. And a devide has been
developed in order to check the capability of the pumps with outlet tubes.

The Teflon tube and stainless steel pipe used for connection tube between
mixture standard gas tank and correction equipment and stainless steel pipe
have been tested for 6 months. As a result there was no leakage in the
stainless steel pipe compared to the Teflon tube. This stainless steel pipe
was used as mixture standard gas tank. So it could avoid leakage of mixture
standard gas pipe. Also it reduced disturbance time period of mixture
standard gas tank by shortening the length of the pipe.

For the prevention from wrong function of the system which is caused by
software related problems but not by hardware related problems of data
logger and the minimization of a measurement data discontinuation or being
washed away, data logger reset module have been developed for the
environment of 100% remote connection and control.

By employing 2-way solenoid valve, it is connected to the condensate
issue of compressed air and remotely controlled. The compressed air supply
which contains condensate exhaust function that makes condensate water
automatically discharged has been developed. Therefore, it has made it
possible to create an air pollution measurement network remote system
construction environment. In addition, by making the air compressor outlet
connected with the 2-way solenoid valve system double, connecting 3-way
solenoid valve and having assisting characteristic gas in THC analyzer, the
condensate water exhaust device has been developed in order for condensate
water not to flow into the meter.

Constructing a remote management system will be able to control both the
measuring range of the analyzer and the power of ventilator, which brought
work place environment improvement, prevention of the loss of analyzer and
finally made it possible to reduce budget.

With the construction of a remote measuring instrument monitoring system,

_Xi_
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and by monitoring measurement interior environment, the efficiency of
analyzer, condition of the analyzer, diagnosis of the broken and its
measures and the state of measurement meters at all times, the efficiency
and the condition of analyzer are checked without any business trips. After
the efficiency and condition of the analyzer and tools are checked, the
reliability of measurement data and capability of measurement meter are
available by having repair measurement in advance and timely changing the
expendable and the degradation materials.

With the Constructed remote reform systems, zero/span drift problems
cause by their long time uses are solved by checking zero and span at all
times. This has improved the accuracy and a reliability of measurement data.

With remote management system implementation, the case of Gwangju city ,
it could bring decrease for business trip time for inspection. Generally, it
used to take over 30 hours, 4 times a week for inspection. However, it
reduced it into once a week and only 4 hours. It also reduced W47,000,000
to W58,000,000 Won every year. Furthermore, if they are installed in 262
measurement path in 16 cities nationwide, it could be reduced #982,000,000

Won or more annually.
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The classification of criteria, goal and standard
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5. 2cltter UolgadllE

1978E Ot=Hatot

S0t 2 D)

A0 CHet

2 SHol A L.

lEs
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x2 23
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—

4 St
;

Olch SMMEKl 58100 2H &
CIS Table 29 =2t ™

Table 2. Modification of systems and details of intensification of air quality standard
| tem 1978 1983 1991 1993 2001 2007
S0z 0.05/year |0.05/year | 0.05/year OO' 0134//ydeaayr OO' 0025//ydeaayr Od 0025//ydeaayr
co B 8/month | 8/month 9/8hr 9/8hr 9/8hr
(ppm) 20/8hr 20/8hr 25/hr 25/hr 25/hr
. - Ooo%ﬁfr 0.0/ yoar X 058//ydeaayr b .0058//yo|ea‘fiyr b .OO%//yde;yr
PP : : Y1 0.15/hr | 0.15/hr | 0.1/hr
T9p 3 150/year3| 150/year | 150/year 3 3
Dust 00/day 300/day 300/day
(pg/m) Bl _ _ B 80/year | 70/year | 50/year
150/day 150/day | 100/day
03 _ 0.02/year| 0.02/year | 0.06/8nhr | 0.06/8hr | 0.06/8hr
(ppm) 0.1/hr 0.1/hr 0.1/hr 0.1/hr 0.1/hr
Pb(ug/m) - - 1.5/3month| 1.5/3month | 0.5/year | 0.5/year
_ 3/year 3/year _ _ _
THC(ppm) 10/hr 10/hr
Benzene(ug/m’) - - - - - 5/year
Z 1. 1AIZ2E BZ X = 99F ER=2| g0l 1 JIE2 oM = oF § 10, 8AIZH & 24
AlZE BFZX= 998 =2 g0l 1 JIE2 =MoiM= o ElCh
2. DIMISAXI(PMI0)= Al 32|JF 10um Ol6te!l HXIE L&HL).
3. 1993 OFEHADEA ) PM10 J|= AlA (1995 M)
4. 2007d BIED|IZ= Al (20108 HE)
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Table 3. The national status of installation of air quality monitoring networks( December 31, 2008)
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SR EEREET
1. QoIgtd)|E s s3YYH 9 2
IUIISEIE &2 L SHLYS Table 49 20" & 3
Table 4. Methods of measuring the air quality standard items
| tem Method
SOz Pulse U.V. fluorescence method
NO2 Chemi luminescent method
O3 U.V. photometric method
CO Non-dispersive infrared method
PM1o B-ray absorption method
Pb Atomic absorption spectrophotometry
Jb. OFEHARDIIA(SO,) =AD|
1) SEYY @ NS 2™ (pulse ultra violate fluorescence method)
2) SHR2| @ HIIEAAS XA 2ol HIIZHE SO 2EXANZ22H LA
= 822U EE =HGIH S0L,sEE HAEMOo=2 =XHol= YHO|C.
Lt. OlAFSHRIA(NO2) =H D)
1) ESEXYY . gSteE2 Y (chemi luminescent method)
2) S A2 S0 ZEEH U= NO £= NOx(NO + NO»)S XMoo =Z
=Hol= YYOICH. HH AlE =2 NO2F 0s+2] Bt 0l 2/5H0 NOJF AHAd
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2. o18tdIIE 0|2 =2 sdYY Y 2|
CHO18tE01E 012 &3 =3eY Y J2ls Table 52 22H, M sS&3Y
He g2 FAlEUHES 21, WIE2F/AIgey Al Jog o UX
U= gHe ol B2 M 25D, Jjast2e JIAE DAl TIAD|ARS
g2 USIIMBETEQ EERH, S =BT P
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Table 7. The standard of eguipment holding in a air quality monitoring networks commission agency

22 A H U T = CHz | Hl 2
1] S0, ZE8HH 0. 1ppb 0I5t 1
2 100 ZE8HH - 0.05ppm OISt 1
3 | NOx ZE8H 0. 1ppb 0I5t 1
4 |0 Z=6HA : 2ppb OlGk 1
5 | PMio AZ5 < 5ug/m 0|5} 1| CHAl
II—H|
6 | HC Z=6tA : 0.05ppm OIGH 1
2 | pata logger CPU : Pentium Il 200MHz Ol A 5
9 Main memory : 128MB, HDD 40GB O Ak
8 | nEZ JIA A&EI] NASEE 10% 242 0I5t 5|88 £ QO0F St 1
9 HE HEZIIA ZMEX | CO, NO:001ppm OIGF, THC : 0.02ppm OlGk i
(CO, S0z, NO, HC, NO») H.0 : 10ppm OlGF, CO. : 1ppm Ol Gt
WHE HEIA M 4 o
101 (o0, 0., Mo, v, noy | FH= E 2 OIU 1 e
s
1| ZEZE(Film) - 1 e
HAE
12 | 03 calibrator FAIEEA 2E W #E0| Jisdt A 1
13| I A ZHa =2 0.1m/min 0I5k 1
14| &8 Mg 33X ZIi==2 : 100mv Ol &, Zois :0.001mv Olct 1
15| BXAHS 200g 0|4 =3 Jisoll, z24A=2 0.1mg 0lot 1
16| XsJ18 HAl Zolls : 10mV 0l ot 2
17 | LA g2ADT ZI0H MEH =104 200MHz 014, =2olls - 8pit OlA 1
18 | Universal counter - 1 | ®z2
19 | dg/HE =H - 1
20 | Function generator - 1
21 | MR /HLSHD| =Zoils : 0.01mVOIGH, 0.001mA Oldt 3
=AU 2l _
22 (170, AFR A 22]) 1
23 | EAXEH tkv O|AQ WE MAS 1E 0l4 g £ UsA 1

Collection @ chosun



H
or
%0

ol
ulo

i
M0

Kl
0Kl
d
=8

CHOI <2 & Xt

cl et

QUCH.® 3 0] BUIME =2U

A
—

=
=

It

cl2 2

t

i
—

HIXtH S X

I.

{0
ol

4
K0
K

PSS

-
=

iloll

hy

d O

Ryl

ol

tel Ol CH

i
—

H
K0
)
ol
i

PSS

q

Mo
[0

Kl
1]
d
=8

ok

A0
U
RO

0
0

i)
H
R0

o

=<

=
=)

o

c
-
ot

AN

1973¢

§ M2HOZ 423040 HIIQAXE

S

=JH0II A
.

21219

—

—

S

tel
BHE(2006.10.4)2 A

1
—

r

1&

ol

|.

3

S
[l

—

19723 22AMIF AH=0KAH AS A0 4CH,

FALOI 2CH
20072 1038 52 2H Al

21 OICt.

A

40
%0

0ol
£l
KO

-

T

i
0y

ulo
Jjo
X0

ok

Tt

ool =m™IIe 2E

i

Ju

B
7o)

T

il
ol

00

J
7o)
RO

0
g

T

oy

ol
ol

JSINRESEPNI N

cC

.

2 =2 840l

S0lsk &

A
Al

0
i

Ju

[=:|
S

10100 CHet

=
S

- 3E5HN

clJ|

Collection @ chosun

Ol
1996. 07. 01.), = H

C

S

SAH&E J1D1ct

=
=/

’

FALE RISKHOIA MS
(BHZS2 Al HI1996-86

F

X



2 Uolegxk

HIILLENSEEH) =

2l

J=

=4

=2
=

0FJ

-

&)

2t

INPADSILYIPN
Jl= XEXIEHOLA

O,

o

ni

)

|

i

7
&0
o)

()
[

CHOl2 & Xt

=S
[

}

o}

o

_lh_
gll

oI
o1

0

et tolEss3019 &3

Ol

o)

o)
()

({d
=8

9]
70

3+
[l

A0
0y

fE HNAZZ LIEtH AO0ICH.

T

Wl

OH

oK
el

il
k{0

u

ol =0t SAKNEZ

=5

=
=)

DA NA =

o)
al
30
0H

RO
KIr

o
il
X0
X0
ar
0
ol
10D
ol
B
oF

B
9]
oF)

i

RO

0

Ie]

ol

ol

tO4 LIEFLHRACE.

0
10y
<r

F

i

SXA

I=|
=

RO

Collection @ chosun



[\

el Jz o

- s A0l
A 2el e
3HI‘|X|E N
ey HHNE

8 =

S| _
s ey | A
T A Al S
> s|sH | 03
=] = Al
N K| AlM sS4
N 8w oy
- 5 o

3H @ e

S 5

Fig. 1. Table of the system related to the accuracy audit.

=d H=2 N
O &s&2s
O HE/AR/HE O XNAH 22 58D 29
O NAMIS 22|
OJlsHel X&, 3
Ql O dEHO AR

O Ao gz o
O Xz 24 K&
O JFot&el 23 2

O Raw Data 22|

02

Fig. 2. The system of cooperation between central and local governments.
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Table 9. Essential equipment and facilities of accuracy test agency
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10. Methods of analyzing individual items
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Method

SOz

Conductivity method, Fluorometry,
Pulse U.V. fluorescence method

NOx

Chemi luminescent method, Absorption spectrophotometry
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Chemi luminescent method, U.V. photometry
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Non-dispersive infrared method, Electrochemical cell

Light scatterring method, Light transmission method,
B-ray absorption method, Piezo balance method,
Tapered element oscillating microbalance method
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Table 11. Standard of efficiency of automatic air quality measuring analyzer

Per formance

characteristics S0z NOx C0 Os P10
Reproducibility + 2% + 2% + 2% + 2% + 2%
Zero drift + 2% + 2% + 2% + 2% + 2%
Span drift + 2% + 2% + 2% + 2% + 3%
Linearity + A% + 4% + 5% + 2% + 5%
(Indication error)

Stability to power 0 0 0 0 0
source variation + 1% + 1% + Th + 1% + 3k
Response time |5min below|4min below|2nin 3sec below| 2min below -

t
S22 YR, MEd(e=4d), SEA2, M2 E2lZE(zero drift),
E(span drift), HEE(XNAILX}) & HdFHES0H e ¢Ed S0ICH OS2

RIS ZHO OLZAIIA(SO,) ANSEEIIE JIE22 ETZAH 2 1 2010
Ct

E8dH?A=0~0.05 0~0.1,0~0.2, 0~0.5% 0~ 1ppm2=2 AN, 0I=0
M 2 ~ 558 H (range) E HEEHCE

FENOZ SHYRPE H¥ole LEHS SHUYN SeZESE FEE £+ UL
£ ote ANOILH. SHYU/AE = S&85tH SN SZEE FEE £ g1,
ZHEHRFAE A LE80tH FHI0 SHERAE =g = U220, JI1J 28
Hds2 UFAIIAN Rote ERE UL WIILENSEHIQ KA A2 £ 3%
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0 ~ 0.5ppm

0 ~ 50ppm

0 ~ 0.5ppm
0 ~ 1,0004g/m

0 ~ 0.5ppm

Selection of measurement range

0.02ppm below
0.05ppm below
0.15ppm below
9ppm below
25ppm below
0.05ppm below
0.08ppm below
0.15ppm below
7048/ ™M below
15048/ m" below
0.06ppm below
0. 1ppm below

Air quality standard

year
24hr
Thr
8hr
Thr
year
24hr
thr
year
24hr
8hr
1hr

| tem
S02
Co
NO»
O3

Table 12. Selection of the air quality standard and the measurement range
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Table 13. Standard gases for calibration

ForAccuracy The term of
| tem Range For validity
macg;a}%t%red calibration| (month)
0.4ppm ~ 250ppm + 1% + 2% 6
NO/N2
251ppm ~ 5,000ppm + 1% + 2% 12
C02/Na 270ppm ~ 5% + 1% + 2% 12
2.4ppm ~ 100ppm + 1% + 2% 6
CO/N2
101ppm ~ 3,000ppm + 1% + 2% 12
CaHs/Air 2ppm ~ 20ppm + 1% + 2% 6
CaHg/No 21ppm ~ 5,000ppm + 1% + 2% 12
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14. The status of national maintenance
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19. General management
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Fig. 5. The map of air monitoring site in Gwangju.



Table 20. The status of air quality monitoring networks in Gwangju

g s Ty 5 5& =3 gs
T -/
e | AR =A1S 329-1 | =y | S02, N0, 0s, CO, PMo,
SES| (SABR) = W0 WS, AT, RH. SR, INT
o | =7 SO0% 8208 | = | S0s, NO», 0s, CO. PMi0, Phe.s,
TES| (EARA) =W WS, AT, RH. SR, INT
ool |sEs E%;ﬁﬁc'gj)g% PO st | R AT R S
on= zg;f_;i;%%)zﬂ zg | S0 02, 0. G0, P, PG5,
xos (EEAE%% 49313 | o5y | 0o Nz, 0, O, o, Pl
e | E7 5YE 30-1 ror | S0, NOo, 05, CO, PMio, Pl2s,
SES | (AFNSRA) <= | WD, WS, AT, RH, SR, INT
cors | 57 22 99 sret | S0z N0z, O, CO. Plio, THC,
caw (HpAsd 2HHEoIT) WO, WS, AT. RH. INT
001 fyme | AR KBS 1242 | 00 | S0 N0z, 0s, CO. PHi0, P25, THC,
B3| (=H0E ZUEoE) €2 W0, WS, AT, RH, INT

Table 21. The kind of air quality analyzer by makers

Maker Manufactory nation | Gaseous matters | Particulate matters

TEI USA O O
Hor iba Japan O -
T-API USA O -
Ecotech Australia O -
Seres France O -
Environment SA France O O
KIMOTO Japan O O
Dasibi USA O O
Monitor lab USA O -
Dong an Korea O O
Shimazu Japan O -
Recordum Austria O

SIR Spain O -
R&P USA - O
Metone USA - O
Verewa Germany - O
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Table 222+ 22, Table 232
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=
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Table 22. Materials and components in this study

M=

al

=<

Names of goods Part No or Model Maker
Large by pass In Line Filter 57-002758 R&P
Oilless Air Compressor THAE-11T-M104X GAST
Sampling Pump C2688CH144-010C Thomas

2-Way Solenoid Valve VDSL212 Korea controls Co
2-Way Solenoid Valve AV21-02-2-A—KR SAMIN

3-Way Solenoid Valve AT21-02-2-A SAMIN

Tygon tube 424490 Tygon

Teflon tube(1/4 inch) PTFE-WSE 1/4x 1.2

Stainless steel tube (1/8 inch) | SUS 316

Sound level meter NL-31 RION

Table 23. Analyzers for implementation of remote management system

Collection @ chosun

) Gaseous matters Particulate matters

Site name
Maker | SOz NOx 03 CO | THC | Maker | PMio PM2.5

Gunguk | T-API | 100E 200E 400E 300E | - |Metone|BAM1020 | BAM1020
Nongseong| TEI 43C 42C 490 48C - R&P 1400a -

Duam TE 43C 420 490 480 - | R&P 1400a | 1400a
Songjeong| TE| 43 42] 49 48 - | R&P 1400a | 1400a

Oseon |Hor iba|APSA370|APNA370| APOA370|APMA370| - |Metone| BAM1020 | BAM1020

Juwol TE 43C 420 490 480 - | R&P 1400a | 1400a
Chunggeum| TEI 43C 420 490 480 - | R&P 1400a | 1400a

Unam TEI 43C 42C 49C 48C | 55C [Metone| BAM1020 -
Chipyeong| TEI 43 42i 49i 48i | 55C [Metone| BAM1020 | BAM1020
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Fig. 6. The large by pass in line filter of PM analyzer.

Fig. 7. Sampling pumps attached large by pass in line filter at exhaust.
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Fig. 8. Measuring system for pump noise.

q

Table 24. Noise level of the sampling pumps (unit : dB(A))
=592 m A2l =3 MIA 22 @) =X
SAEA =XAS | M2 A4S | 53 43 | Y 248
OIMISAX] AISRHFE B0 JISA| 91.6 - 73.6 -
TSI A ASI| &E A 84 .1 7.5 67.3 6.3
H ctXl HiOl A eoletel
SIE A A 75.0 16.6 59.8 13.8

(“)Collection @ chosun



2. JIIHHES WA

a

HAo AU HMIIHEZ Fig. 99 (a) MHHS D& 201 Ar2E D UCEH.

=
¢ S AU S0l EX B0, £ 32 0ISAl 20 24 d&

o

oX i

I
COF WA =RIID|9 Eas = 4 oY

Olz4st 2HEZS JMAot)| ol UPS(2PEAME KA, Uninterruptible Power

Eol A& dual cabinetl ZEl ZHE XA HZGI

WA SRS SMA A OIBE Fig. 99 (b)2 20l

IHEGHAL.

(a) Before (b) After

Fig. 9. Electric wiring improvement.

“ICollection @ chosun



f=

3. AleXiH 22 0|=& 4Xl
HIQE=FHUUME AL S AZHHS AXASEO PMo, PUERE
Qo K=o RYUS EHA 3 Ola £0f AIE MHHZS HBG0 ALRED UL
0l 22 XE2 Hele 22222 N2 H2IS 5Lt M0l Xigol wet Dr2el
S20A 22 S0l SYEUN SHA AL 2 24519 EHI|J| a2 =elstl,
ANE THHZS HASHIQEH A2l2S MHotH 321YsS AAlstD A0, A2
o JeldAl MHES0! 20t XE HAS =X RotD U= aAHoICH
NETF O @Ee =5 2 2400 0IX=s L0l 0= ACH. JehM AIE
FHBAFAZ 2 & £ U= YHY 22 SO LM HHS HPE 2 S
A MEAIRE Fig. 10 2 (a)2 20l AIBHS 2522 &XI50 2220 2
H5l0l 212 S99 RS A UG, Fig. 10 2 (a) & A, B 222 SHA
JIAMA SAD MIHMSS HHAS HRlgto2ZM 0122 £ 52, 252 W
S0l HXC0UAE AE HHD HAS & F 2 JAE= Fig. 102 (b)A20]
W BHAC

(b) Complete products

(a) The chart of structure
Fig. 10. Sampling tube having double structure.
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4. Il JtA HMel BIIEX O

HWIIRLEEHLUMN= JIEE2Z OtEAIIA, OlMSE A, RF, JASHENA
SO JiAN 222 SHEHC ol SE3YD HedXle H A E Hig S84 &
L BHESAIIIEH, SEA AU &3 2432 OIMSEASHIPDINAM e E S
QASAE=Z Qo Fig. 111 20l PVC(polyvinyl chloride)Il=Ql MOt S2
SAAH FEADID AD LB SHID| a2 F0 YL

Oledst 2XME diiZotdl ol H JrA BIIEXE D6t HMAEAXIE Fig.
12 (a), (b)2F Z0l StACt. Ol BIIEXE =SEHII| H A HHis&2 *HX &
Aoz HZGIAUCH. Ol M0 2HE, 2AI2HAIE(molecular sieve), aleldt
Z(silica gel) & S&M HECIXNE HZGIO H IIAE S Mot 8IS
£ Sl 2= tHEGHRUCEH.

129 (c)2 &0l

AEK WAOR HAE 2% ZHI|I| W JtA 2AAS B Fi
S0 =X BEY

Ol Hl JtA ctelll REHE HEol BEds &#els & +
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S0, Analyzer

NO, Analyzer

0, Analyzer

CO Analyzer :

(a) The chart of structure (c) Flow checking

Fig. 12. Purifier for the waste gas.
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6. Ao, A2

H
0
>
e
Iy
0x

1
oY
=
x

LclletiiA 2EHD e RE SF72 UIIQLSSFY2 FULZ 1H 365
2 Al JISED JACH, HRES H=2S01 XA HEZ AFHO JI=20 O
ct AUl2=83soF 3K =0

S5l A dU2T0F =28 ZUEA &I Y SE5HD &30 #
olH &2 &AJtsez elst B0l 2ol ot S2f LURCI0l &fAl EIHoty]
ULt Olcdet 2HE MHEotI|l <ol Fig. 1310 &0l Timer 2HEE £ X6t &
LH2EE XT&otn, ZAIZE HAIJtSS ofXl 20t &30 & &8I gz 2l

(a) Ventilation fan (b) Electrical heater

Fig. 13. Ventilation and heating with timer concenting plug.
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9. MIIEH HXE 0|28t ZEHLO
M2 ER2 ="AUHA 19 EII2IF 2,500,0008 ~ 3,000,000 /1A &
SO AQED QJUCH ™ FII22 HLs| fol OUC2 HES & HEEIZ2
SES S0 20042 1280 &XIotd 2005E 1, 2210 20044 282 &
SE HluEAoll 2 Z13 Table 250 2= Hi2 20 & <F 30,0008&8& &
g = ULt
dZsilte gH=&E2 Ed2 15 ~ 20%0] Lt SEEA20 XI5t "l
of & 2 2F 15 ~ 16% ==0IRUCH. 0] EXIE &XoH)| /M eE =II EXHIE
Ol 3ALF 1¥ 68 EZDF NUY = Mg 82 S1E 2 = /1D &M= 2
& S22 DdetiH M)l E2Zailte SIte ez JIUE .
Table 25. Comparison of the amount of power usage and cost before and after
installing power saver
AL E e =
= | 22 usy nAY 2LaD 22 |(NBHE| 2LED
(KWH) | (KWH (%) (&) (&) (%)
_— 2004.01 | 1,801 200, 100
== 340 18.88 32,210 16.09
SN 2005.01 | 1,461 167,890
2| 2004.02 | 1,918 209, 100
PSE= 333 17.36 32,000 15.29
2005.02 | 1,585 177,110
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Al

—

H2&2 STz &=

0x
0o
05

1. HXI(PM1o, PM2.5) SEXZE2 A2AAH HD
Jt. PM sample Inlet
H&EA 22 K& 215tH cyclone, impactor 242 HHX| sample inlet2 3

2I0ICH inletEAZ AAIGHO OFBHCH.% &)

Xl LXAINIE 2F6te Inlet@EX= HWE22 ZER 140 stHA AAZ =
HI| BE Al HAE AAIGHD UAHLE OfLIH 2 W So gXlogte ERE UL,
S0l GHOtXIZ0 EXDH U= B WSS X0 2AHM Fig. 142 Inlet LR =
&2 (collection tube)dt S=E(impaction plate)2 24 Al X2 IJE 2
20K Rote BT UCH. SO Inlet LHRN 20A= HIALXNES A
ANAZ=X L2, 0| HXS0| &SI OIMSHX S g =0 &N =
HtECh = UEHLN ot <g&e 01Xl AcH ™

A8 UM inlet2 HAE ol MEEGIH AIEots 3 MWROHAH L
oF ©IX &2 HAAZE S0 0l 2250 25 Uz LMo Al0| &I|& of
Ct. Oleist 2ME oHZdHI| RAHM SLsH MAEAS inletS FIt2 2ot &
Xlotd Aot UE inlet2 AIRAZ JIXLDQ =SU MEZ2 ot Os0lAM
+22 L2l =8 0 =& EAINAE 0/ HAl(purge)otd Z2GHACHIE C
Al Ol inlet WHISt= 2Ol DIMEX SE dzldgal 25 UHggs =Y
&= A= YotoIt

5t Fig. 152 (a) original PM sample inlet2 2 Al Ht&tel 2akol et
SE0l inlet LHRE Sol SEIIDI0N "LE = U0 Fig. 152 (b)2t 20l 0lH
8t Inlet2 MHE inl £ WISt AIEdt= 240| Hr&Fxg 240ICkH.
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Fig. 14. The collection tube and impaction plate in PM sample inlet.

(a) Original inlet (b)Modified inlet
Fig.15. Inlet for PM sampler.
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X =XI|Q AL 1AIZE SOt EFE (A2 EX 2h
123 &0 FHAD|NA 0l 128 M&E NBE ASTIGH0 A2 282 2
St=0l X24XAXQ HASHI| SO A0l AH0I5HH Table 261 20| O] AHsH
2001 TAI2F t22 sFEICt,
0l218t 2HZS HHEI| AMNE SHXSHI|, N2LTEX L A9 Al

Table 26. Measuring individual items per five minutes and the time period of

transmission

The time of analyzer and Data Logger
Date Case of different Case of same
PM10 PM2.5 S02 PM10 PM2.5 S02
200903231150 96 49 0.004 96 49 0.004
200903231155 96 49 0.005 96 49 0.005
200903231200 96 49 0.004 68 34 0.004
200903231205 96 49 0.005 68 34 0.005
200903231210 68 49 0.004 68 34 0.004
200903231215 68 34 0.005 68 34 0.005
200903231220 68 34 0.004 68 34 0.004
200903231225 68 34 0.005 68 34 0.005
200903231230 68 34 0.006 68 34 0.006
200903231235 68 34 0.004 68 34 0.004
200903231240 68 34 0.004 68 34 0.004
200903231245 68 34 0.004 68 34 0.004
200903231250 68 34 0.005 68 34 0.005
200903231255 68 34 0.004 68 34 0.004
20090323 12 Avg 73 38 0.005 68 34 0.005
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QEOct= 222 A MEE N HASH HFIIAE 22610 SEHIIIIE
WG| FXHEs YYHII2Z U PT(Gas Phase Titration) 282 0/&at
o QESHIIE WAL OtLIH ndE XA DEUS 018 LES LMAl
A DM DAESH=E 012D AUCH® DA ZXILHC| ozonator lamp, ozonator heater,
ozonator power supplysSO0| Al2H0] XNILtZ =S LEL M0l BHEHCEH.

Cet WE X HZ Al #IZol (X S0 Hot E=gMek 5 & ot
0] Mesh @ZF0 SEE2 U 2 gitt.™ 0/ #H3 DE AIE 0|82 LE=H

= g =3 IN29 AIZZ0 2HIF o= A UL,
et 2 WA X =2Mats SRP(Standard Reference Photometer )2 QI

ol S
Sl QLELMEXE 018 WE EXIQ calibratorE &9 WHEHOIH AIEotH &g

r

HOLME NTP Server

H
cIEXE HSAIA TAIZ0IL NS
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e

H3Z JAZACIANAE 2

HEIA 35 & g22 Hd

o
il

HAZ2Z gpanuld Al SEHEFIIASS

OlOtott, HE=JtAL SIAEX AE Al =E2HM olZ2S fohA O LS

ot Al&ol 2 2= Ot 2L,

o, WEE S8 HEFEIIAS 0o &EE M

1) FHOZ JIAES WEEZE JHH oHE = Us EXE &EX6tH AlEdH =
2 dHZXA0=Z2 0 HEHIEXIS MRS On / 0ffoldd MOHE = JUE=E M2
=2 2HI&E0l U0, ESH A 2l O] JHH e¢wED 2= OlLH &sS
OlXl LU=XE EOIE £ = HHES A6l E25t0{0tctk= SHIEO| UL,

2) && DI0(Digital Input Output )X O] = 4AXIol S EZFIAE 22

3) EFHEIINASH= S02, NO, COOF S0l ZO0LMUA2M, 0 IHAS2 YL
JEADE OILIEE EEE Al E0H=1 AL =&ERFE 3HH HHGSHH AtE6t
= YHO| JIY AHESZ AMEBEMH, JtASS 3¢ 3 22 Osw &0

S HEZ=IIA(cylinder gas)SOHAMEH calibrator XIS S&& A (leak check)
g2 80t 20| A2 HEotH SEdEEIHAI =& =X HZH 6t

(1) 1&H - S8 E=IJIA(cylinder gas)SHMEE regulator 1XF & &4 N

OlXl DHXl leak check ZH&H

@ 1XF =HOIK (cylinder pressure gauge)= A S
OtLt JqA=XE LEHE 220112, WwdE &XIQ! calibrator0l &0t &
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o2 EEEIIAIN 334D A=K
) Ol

pressure gauge

@ regulator middle valveE 0ff Al3|
main valveE ZUACHIL CHAl & 2C.
@ LA AlZ2t0l XNU= regulator 1Xs

o
FEl
HH
:
8
=
A
£Q

rr

Py
|0
HU

(2) 22H - cylinder gas SUHIMEE] regulator 2Xt

£ 2x &= AOIXI(delivery
Alsg Nast)| Mol 0lel 2xt

ZEANOIXE HEBGH S=Eel 20PSIZ =& ot0{0rettt.
J

N
rol
]
|
i

FA(cylinder gas) E9

&= AoIXIe ==01 HHotkl &

= 2t HOIKl DEXl leak check

(@ regulator 2XI= valveE 21 regulator middle valveE ON Al2! TS

cylinder gas 2| main valveE ZICIHOF CHAl &2CF.

(@ LASH AIZ2t0] XILFE regulator 1X
GACHH =S EZF=IIA2| leakIt &
2 =

® 1XE LEA0IXIL 23012 E

Ll

=
=

J I'II'

3 - E8E=IJIA(cylinder gas)S0lA

=
8 ¥Xe &3S off g = WEEHN

gas =9 main valveES EULCIIF CHAl &2

@ LAE AIZHOl XILIE regulator 11X,

Of XX S#pACH leakdt Sl= Hez 2

® 1x = LAAOIXDL £230Iets SHJAUH
DX & LIl leakdt = H2E =2
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(@]

X= valve DK & SO0l leakdt /= A
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steel pipe)2 012 & GIHEZE HIW AIE HRE Z Table 270A 2=6E2t 20|
HIZZ2 2 A8 EEIAS2 d220IE (regulator)2l L&A OIXIL HEE LA
OIS, AHOOYHA AEZAS 02 Al &d H2HOIHS LEAHOIK HEGE =
==t Ch. 229 SE2ME alZdsIIfoiAe AHCHA AL2AES ALl
OFotOH, S8t HEFItA 29 ZO0|Jt 28 WHAIZI0l H0l ALQElU=s A A
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= RAXAII|=
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) S
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20l 222 WE Al 2&otH &8
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cHEZEO deld TsS22 NOJHADE Hit2 /AZ0 JtE JtHE COOtADE
S W AX0 EMECH,

S8 HEINASUOUA S0l MAH HIZ JIAE |SLYAIIIH COSEIIDL HiZ2 Bt
S 20/, O3S0l N0 O S0l S0t g2 221t 0leigt =MES oiZot
o Z& 88 HEIHAE Bsob)IfIidldeE S=201 zl0ist ZOL0F otH, =4 1

= [ —]
NAHE AQES & & UACH
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Table 27. The result of a gas leak test on the connection tubes

Period Teflon tube Stainless steel pipe

The initial status of . .
100kgs/cm 100kgs/cm

gas pressure

1 Day 100kgs/ ot 100kgs/ ot

1 Week 100kgs/ ot 100kgs/ ot

2 Week 100kg; / o 100kg; / o

1 Month 100kg; /e 100kg; /o

3 Month 99.9kgs/cmt 100kg; /o

6 Month 99. 8kgs/ct 100kg; /o
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Fig. 17. The single tube in the air compressor air tank.

Il j
€O D €D €D D D €D D
h
OO FOO OO
/ £ ;

5 11\111\111\
40 - v

i %

91 92

Fig. 18. Emission of condensed water by the single tube in the air

compressor air tank.

Collection @ chosun



310

120

220

720

19. Air compressor for supply of THC analyzer.

Fig.

gt
=

HellAS oo &30

— o
C"n;‘l

N
o DI1LES

o
AN

& Al X

2
=

2T
=1 0|

_‘,3;]
oIS MAAAZ=M,

u!

A2112,

X~ X}
o

It

<+

010

Mot=

=
—

4

-

nO

O
0
ok
31

Ul0

_

nJ

<
Ju

H

<

Ul0

R0
E

-

KO
L]

%

SHl0E 2

& &l o

Ok

-

KO

KO
KIr

3+
i
olo

or

10

Al

0l ULk,

Collection @ chosun



AME=E
2(3)-Way Solenoid wvalve 2(3)-Way Solenoid walve

a-\ay
2-Way :
Solenoid Sijelnmd
Walve SV
SE 94 IS T
e PN e ) EHjlgcqxl_Eix-ixl-jd
o i

Fig. 20. Process of building emission device of remote condensed water and

the complete products.

Collection @ chosun



S K5 SR R AWML W A = v 3 Ol KR0S RO
R gy 8T Mg Wg XL oW M
P | [ =5 14 _Hum — = L Hum
o X |_@ N Ir E@ Kk |_H, w W o m <] I <0 <F oF 20 0l
= uw = ~ i0J N ~ _ 2 = Kl = I
S © o oS¢ e _ Ol s - =~ X L fr ol S o8 A
S o ~ ol = W ST 0, B WR o ®
N R R R e S % S IR R )
g B 6 S RO G Koy S oo T oob & 1 ol = g <
i E_EN%_A=1JO DK R o o ;oo S W
= 2 — o WMo, <l - =& — K B
. or WS o SNy AN um 3 s ﬂmHo_grﬁfLo_o
ol 0 | ? oz R = Q o T g 4, O
= o 2 Fo g = 0 = m o Lo = S B 08 g W
i mMn_wo%M W%E%%ﬁ.&wﬁﬂ_:AT&.m_a;ﬂlm_w
e ISR g o 3 g = 55 O 003"
i< _ = 0 S %0 C|oM_.A1_| ) 0K S = o W 2 KR gy Y s
KO m_.__mme%M - 3 = GMONHHAMM_N__&E}_H%mmi
DG SERLGRNFTRBLERER T4
e w Y gy aMullgc lasBo D
= Kr - Ul ~ o =, &l = 0| = o & n o = my
2 WO R2n IamliwIDIRgdFERw AT Ry
il ouoﬂmxsm %@M@A%E_m%#______mw_____awg_wol_ﬁ
~ ~ ok . F o oo 5 7l nom S
= . F o= A 6 KO K = ! K- i =0 Ao o N H = o oF
¢ w2 LDEGZEsfaolpegFEN_55s5*
g e g M R moaw O Rg@g® _0Q
sl gD MB s S pw R RN Ty, oo
0[0 S £ 8y o 9 s 2 S Wn _ X O0s ur o
T = N X0 — Q H D
< 2 iy = s A S < =
=0 7 © oo lm [0 o W 5 -
N SR mgsg poegowmEonr_TAMaTofo,
R0 o0 K = = 0 8 ® 2w g o o Wy o W0 W
I RO Cmr.|_aolﬂ¢____=_ <l &0 W RS TR
Kir Yo g ) m_ o3 = O = M._ TR KRS s M5 o)
80 = nnm:._._nulr © a0 10 0lo KO Ok -, 80 ™ 1o M o — — & -
4 g Com A= Wy 20 M s 2D gD
A_l At A0 & or 28 X W Al 3l = S 5 W o —
r ~n o S 1l 5 X0 1o > bl 3D ) m._u 110 KA m KIr [0 i £ <t mn =
o] g Wl — g M 6 R Al 5 S _ L 3 < ©
i B o TS R m T B .2 Q3 .o m Mo
Wsn 2 S T O B B U SR =
0 H 2D s s s wmom ¢ vz 2T W
e ¥ 2 ~ S 3 0 o R ™ mw g B i SR
™ £ 3 MW & M MR- TR E M A~ 8 o W MW ic

—

=2

=
=

bH

FOfl 3-way solenoid valve

=

=2

20 22 2-way solenoid valve

=
=

INEIn)
Collection @ chosun

=

CHel air compressor =% Hi

HZE=S

-
T

Ol



HAZAIZID, OHZEBO fAXIGHR/Ues air compressore Jis A
Il AAB3ot] LESINMHEHIAN SZHEIF JACHD MU Hiz AC
3

o

[an R |
air compressorE JtsAl2|1] 3-way solenoid valvell M3 Onotd &SAI2|1D,

OtEt2| air compressorl HRZ offAl2|1] SFH2|l 2-way solenoid valvel2l &&
)

S 0notH SEF4LE HIEAl2l & HI2 dAS of f&CH. 2(3)-way solenoid valve

of 832 A2t 2206tH, solenoid valell JIZ = Qlst valve &, A &M
OItsH0|l E=Mot2=2 BIEAl SFH2l air compressor HIEF0 Ues 2-way

solenoid valel MRS offAlF|1D, CHAl otE2l air compressor MS OnAlA
Jtsot] 3-way solenoid valvel| ®JZ2 0ffAl2110 A2l air compressorll &
A2 off A2l & &S air compressorl BHE20 HZEE N U= 2-way solenoid

valel MRS 0ffol0d &S air compressor LEZIINEHIAS S=E4+E IS

A2l = 2-way solenoid valel &&= 0ffAI2ICH.

&I €2 2EES 120l 2
(]

A& Ol X E A El Il =82 dF AIZ = A2, £
=EMTZO AT SN S5 U AQAZ S 2SS 2AAZE = JACH. HZ
WA L 2H4E52 Fig. 2110 Fig. 2200 LIEFLHACH

Collection @ chosun



Fig. 21. Connecting 2-way solenoid valve to the air compressor outlet.

Fig. 22. Connecting 3-way solenoid valve to the auxiliary gas supply tube.
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