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4.3. 7171 AX]

@ 7171 AA Al HHo2RE FH SHF AW JW 25 5em o] HolA o]
oF 3T},

@ 7171 &9H e HAAdI=E ZAE AZ43H85-260 VAC, 50-60 Hz).

Q@ HFEISE A4: cable(d-metere] cable©] AFH)<S Model 33219 Sl
Serial Porte} AZA3sA AFHAE A2

@ FA3FE o= Aerosol Instrument Magnagers &3 AA F+rh

® 71719 s A

® 7171 &% Al Control KnobE o] &35t HAAANHE HAS ALY Av AHE 3
Jstal A flol FAHS ANAsES 6}04 ZA4434E LCDO FAetEE &
T Ut

@ 717] A B2 ¥ 41, ¥ 429 ¥ 438 F
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3 4.1. Startup Display

5y 2 g8 e
Size Distribution old 2x Ogll=
Concentration sE
Mean Aerodynamic Particle Size oA 244
Total Aerodynamic Particle Size =L Hf dgj=
#* 4.2, F i &

F O g5 L&

Clear StHO| #AlE SEZME K=
Continue F582 ™A
Start/Stop 58 ANEH/EE

Menu H7E 20=
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Exit

Sample Time (sec)

xRI|gHOZ 717
=™AIZE ™ 1~64,800 (Summed mode), 1~300 (average

mode)
Summed(++& &) Average(B+ k), Sum.cCorr.
Sample Mode
(Software 28t 7}5)
Sample Type Continuous(¥2 £%), Single(stH O =)
Pumps On/Off
Sound On(Hi-Conc. S HUS W W27}t LIS )/Off

Screen Saver

Off/5/10/15/30& (Control KnobE QtE 7K LCD 3tHZ

=)

Baud Rate

38,400(correlated mode)/19,200/9,600 bps: Serial SAl&E
ey

Inlet Pressure (mbar)

Sample InletZ &

Sheath Flowrate (Ipm)

Outer Nozzle S&f

Aerosol Flowrate (Ipm)

Inner Nozzle {&f

Total Flowrate (Ipm)

=X
= o

o

EUD HFLZ WEUE RE

Optics Temperature (C°)

Optic components®| & HA|(APD ZIX|7|9] 2L 5¢)

Cabinet Temperature (C°)

TH| LHEO| 2= HA|

Laser Current (mA)

0~100: 2fO[M0| =2& HFE ALEAIZE Zt0f| M2} £X0]
XM 242
= [

Laser Power (%)

0~100: B[O|X M2 MH(757} 7202 HAAF|K L 2)

Laser

On/Off

APD Voltage (V)

APD (Avalnche Photodetector)2| FQ HA| & =H

APD Max Vop (V)

H TES S O APDO| QI7tE= E|Of T

APD Autocalibration

=
On(ttz HEZUE EAloH?| Hof O Zutg 4=t &

Al)/Off
; Hi Conc LEDO| 20| #X|1, 122 2= 5& 4232
Alarm Level (pt/cm?)
28
On(Ctg ZHEZAME BAISH| T O ZUE 4=t B
End of Sample Pause
A])/Off

Display Image

Positive(gl MBS0 H2 =M)/ Negative(Zd2 HHE0| 24
=M)

Firmware Version

HAM HE HA|




44. 7171 By 2 A

1) 717 BN P AF

@ Hz7} ZHEA frEFo] AdeA AU fFEFH sl AT A5
: Pump Exhaust’} 93 =4 &1 & 7, Inner/Outer Nozzle 2 <1, IH
7F SRR gl

@ Hi Conc 41 LED 7} E9& A%

&F %A= coincidence error’} TAYSFEZ Aerosol DiluterE 32 7
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®) #4 2AZ
og ¥ 440 Uogle f4 2AES Fase NEHoR J)7) Aa B BE
=

F2 0 Fol, A5 o9 A=AFAA 1 7718

¥ 4.4. APS 71719 HA 2=AF

QX HE W8 e g4 F7

Inner Nozzel M4 750 A|ZF (2F 319)
Outer Nozzel HA 2500 A|ZF (2F 1049))
Air Filter w3zt 5000 A|ZF (2F 2082)

ZH| M U Calibration 5000 A|Zt (2 208Y)

45. 7171 B4 9 AA

(P 1 P TR0
(o

S
> Z(inner nozzle)S F3dh= AME S E(sample flow)d} w2
(outer nozzle)= T ¥ 3t= Al EF(sheath flow)o = Ze}x ZHo] o] Fo
. 37198 AAE SR ASE Ax 3A BEIF 1.05g/cm’ell ke &
Eldl 2}8) 2~ (Polystyrene Latex; PSL) T7A &< ©]&sle] BAEo ot A7t
= i TEE AS7Ie AT 371 4 dAe 371 H95hE dA
5 = Aol ofyz}, o 150 m/so] £EE Zte 37185 sigdt. o
o] == (Reynolds) 7} 2=E 2 A A|(Stokes regime; R > 0.5) HS 9
L mEA 7712 fedEE gAY 227 09g/em® 2ok AU 1.1g/em’ Rt
2~EF2 BA(Stokes correction)S Al okgit), o & S0, YAt W
08 g/cm’°]¥, 5% A= HaFrieold 4 don, Yz "W=rt 2 g/em’
3% 10% A= FHhFrisold = Ao
ok izl WUEE oW Hl-AEZXA o2 (non-Stokes error)= Wang and
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¥ 4.5. APS =A] 3 ~E3~ HAH(Stokes correction)
AEIA HHA

(Stokes correction) 49
Da=EFE S7|95td 4F [um]
D,=D 6+RQ/T/2 Da=HHEX % F7/94sty YF [um]
R L Ri=O}2} At=
Ry=0Of2f &=
pa=37| LE[g/cm’]
(air @ 20C = 1.205E-3 g/cm’®)
_ u==a7| ®Z[dynes/cm?]
R = P (U= V)D, (air @ 20C = 1.81E-4 dyne-s/cm?)
omin p1= BE QX & [g/cmd] (PSL = 1.05 g/cm?)
U=a7| &% [cm/s] (@™ S Z 15000 cm/s)
V=EH UKL E [cm/s] (BA 37|0f [E)
r= TP a AR 2E (g’ (AFB R 2fh D)

Ky P2

#ZA 50 Ago] A=A o= Aerosol Instrument managerol X T FU &
Eo] View — Instrument Statusoll Al <1 4 AHTH 4.7, I1¥ 4.8). A59 I
2 WA= E 460 FEIACH, olHF It F A ol yEhd A=
“Errors Detected"2tal WA A7} =t} ®=F AE8EE export 3 T 93U ‘Status
Flag’e] "0'% "1'9] 16709 = 1?’3& ol AR AErE FEEH A 4 A

zgo] oust= o] wAIAl GA & 520 YA ol&
oA I HUJS Fot & F Atk Azl W HAAL T
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< Instrument Status [Z0101015 A.A211]

Sample Mumber 2026
Sheath Flows
[4.0 0.7 lpm]

Total Flow
[5.0 +0.1 lprn)

Aerozal Flow
[1.0 0.2 lpm]

[nlet Pregssure
[400 - 1030 mbar] S

Cabinet Temp na
[10-450C) ’

397
4.93
1.0

APD Yaoltage
0. 4000 199.00
Analog nput 0.000
Yaolkage 0 [0-5%] 1
Analog [nput 0.000

Yalkage 1 [0-5%]

Statuz Flagz

Sheath Pump Yoltage
[0- 5%

Total Pump Y aoltage
[0- 5%)
Laszer Power
[0-100 %)
Lager Current
[0- 150 ma)
APD Temp
[10- 45 C)
Digital Input Lewvel 0
[Darl]

Diigital [nput Lewvel 1
[Daor]

Drigital Input Lewvel 2
[Dor]

B

|3.4?

2.08

I e — |

19 4.7. Instrument Status F2] dlo]g A

Instrument Status [20080112a.A21]

Sample Mumber 3460

Sheath Flow 290

(4.0 0.1 lpra)
T okal F|E|W 497

(5.0 20.7 Iprn)
0339

Aerozol Flow
[1.00£0.2 lpra)
1013.0

Irlet Pressure
(400 - 1030 mbar)

Cabinet Temp 175

(10-45C)
190.00

APD Voltage
[0 - 400

Analog |nput 0.000
Voltage 0 [0-5Y)

Analog [nput
Voltage 1 [0-5V) —

Sheath Pump Yoltage

(0-5V)

Total Pump Yoltage
(0-5Y)

Lazer Power
(0-100 %)

Lazer Curent
(0 - 150 ma)

AFD Temp
(10-45C)

Digital Input Lewvel 0
[Dari)

Digital lnput Lewvel 1
[@ar 1)

Digital Input Level 2
Do)

i
i
—
o
p—
—
—
—

Status Flags

J

19 4.8. Instrument Status &9 dlo]¥ Ae] EA] (Errord )



BR

BS

BT

BU

BV

BW

BX

v Laser Curr Sheath Pu Total Pum Box Temp: Avalanch |Avalanch | Status Flags

5
H
5
5
5
3
5
3
3
)
5

BY BZ

CA

CB

Median(EH) Mean(g!) Geo. Mear Mode(8})

36.4 3.268 3.029 19.1 16.3 191 J0000 0000 0000 0000 1.0242 1.2268 1.08841 0.835363
364 3.254 3.027 19.2 16.3 191 j0000 0000 0000 0000 1.2242  1.08464 0.835363
364 3.264 3.02 19.1 16.3 191 0000 0000 0000 0000 ﬁllz?li 1.08786 0.835363
36.4 3.251 3.028 19.1 16.3 191 J0000 0000 0000 0000 ? 1.22717 1.08903 0.835363
36.4 3.27 3.022 19 16.3 191 j0000 0000 0000 0000 1.02729 1.23235 1.09273 0.835363
36.4 3.249 3021 19 16.3 191 Q000 0000 Q000 0000 1.02854 1.23288 1.09414 0.835363
36.4 3.285 3.022 18.7 16.3 191 0000 0000 0000 1000 1.0317 1.23406 1.09576 0.835363
36.4 3.251 3.024 18.9 16.3 191 0000 0000 0000 1000 311  1.09437 0.897687
364 3.242 3.015 18.9 16.3 191 J0000 0000 0000 1000 HIS‘B 1.09454 0.897687
36.4 3.247 3.032 18.9 16.3 191 J0000 0000 0000 1000 " .£3002 1.09291 0.835363
36.4 3.247 3.024 18.9 16.3 191 J0000 0000 0000 1000 103175 1.23006 1.0937¢ 0.835363
19 4.9. Export data A2 el A (OKeF Errore] d)
3 4.6, ol AR dlolE AdE %A A

Message Status Flag

No Errors Detected 0000 0000 0000 0000

Laser fault 0000 0000 0000 0001

Total Flow out of range 0000 0000 0000 0010

Sheath Flow out of range 0000 0000 0000 0100

Excessive sample concentration (alarm) 0000 0000 0000 1000

Accumulator clipped (i.e. > 65535) 0000 0000 0001 0000

Autocal failed 0000 0000 0010 0000

Internal temperature < 10°C 0000 0000 0100 0000

Internal temperature > 40°C 0000 0000 1000 0000

Detector voltage more than + 10% Vb 0000 0001 0000 0000

Reserved (unused) 0000 0010 0000 0000
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3 4.7. APSe] A% E2E
717 e Z20F H4Y
AlA B Z (Sheath Flow) 40 (+0.1) L/min

MK =E (Total Flow)

5.0 (£0.1) L/min

0joj2{& SZE (Aerosol Flow)

1.0 (£0.1) L/min

=
Ol k= (Inlet Pressure)

400-1030 mbar

iH|4l 2= (Cabinet Temperature) 10-45°C
APD ™ ¢Qf
0-400 volts
(Avalanche Photodetector Voltage)
ofz Qla FQ 0
h= = = 0-5 volts
(Analog Input Voltage 0)
Ofg=21 g3 MY 1
0-5 volts
(Analog Input Voltage 1)
AlA HIZ MY (Sheath Pump Voltage) 0-5 volts
MK H=Z ™ (Total Pump Voltage) 0-5 volts
20| X I} (Laser Power) 0-100% (7| 2& 75%)
&|0| X ™& (Laser Current) 0-100 mA
APD 2
10-45°C

(Avalanche Photodetector Temperature)

CIXE &= BA 0
(Digital Input Level 0)

0 EE= 1 volt

CIXE 8 A1

(Digital Input Level 1)

0 EE= 1 volt

CIXg 8 A 2
(Digital Input Level 2)

0 EE= 1 volt
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4.6. A5 A
1) A& Ay Z2I9Y ¢ YA

371984 JAE FEE AS79 AEE AYsr] HEAlAe 1 4104 2
ZU 9 39 FERES WA THEo] Folopsith. wlwdd} A AFde F o)L
o9} o] YL ‘CODE £t olg ¢x|sokstm, APS_ARRANGE.fE %
A5E AYstaA st= FEA input L (ILH: APS_KGAWOyyyymm.txt)
'DATA/TXTdata’ Zt] o} ¢ X sl oFste.

=‘."=’Lrlo

APS ARRANGE.f . data arrangement
— CODE N_APS KGAWO.pro : plot using IDL
APfile_ HEADER.txt : header file

| APS_KGAWO0201002.txt : raw data (Input)
TXTdata list_ mon.dat

C_APS_KGAWOQ201002.txt : converted

B c TXTdata N_APS_KGAWOQ201002.txt : number
_ S_APS_KGAWO201002.txt : surface

V_APS_KGAWO201002.txt : volume

. DATA - N_APS_KGAWO201002_10MIN.txt

10MIN s_APS_KGAWO201002_10MIN.txt

V_APS_KGAWO201002_10MIN.txt

N_APS_KGAWO0201002_10HR. txt
iHR S_APS_KGAWO201002_10HR.txt
V_APS_KGAWO0201002_10HR. txt

] DAT data MN_APS_KGAWO201002_DAY.txt OouTPUT
DAI LY S_APS5_KGAWO201002_DAY.txt

V_APS_KGAWO201002_DAY.txt

N_APS_10MIN_T_KGAW O.txt
TO tal MN_APS_1HR_T_KGAWO.txt
N_APS_DAY_T_KGAWO.txt
S_APS_TOMIN_T_KGAWOQ.txXt
S_APS_THR_T_KGAWO.txt
S_APS_DAY_T_KGAWO.IxT

V_APS_TOMIN_T_KGAWO.txt

I . W_APS_THR_T_KGAWO.txt
GRAPH n_ApPs_KGAW0201001.jpg AT IR T KOO

O9 410, AARAY T2 ZY 9F

(2) Input A& THE7]
Agsta A ASE 71719 A AFEHE Aerosol Instrument Manager ZE
1L 0] 83t raw dataol A text FY = WHET
@ Aerosol Instrument Manager Z =15 43}
@ File - open (orJ Z9) - *A21 A8 - o or ojy e AH

File Question? =

?r) The file you have selected is part of a sequence of files. Do you want to view all the files?

i

oen |

@ UElY= sample List 5 Z 23 A7t A8E 29
(870 A= ZFYA Shift or Ctrl 7] ©]&)

_12_



@ File - Export to file
® the 193 2o] Ay

X]

Ezport Parameters

Data Types

v Aerodynanic I
[ Side Scatter I
[ Corelated

nitz and *Aeights
Mumber Surface Mazz

Raw Counts -
Concentration [dw) . . "
dw#dlogDp (s . "
% Concentration - - .
Cumulative Canc. - - .
Cumulative % Canc., - - .
Drelirniter
" Tah f* Comma " Semicolon
Orientation
" Calumn * Fow

Cancel |

® .txt FL=Z AAZH

3) A= Ay 23 AP}

© @A F/N9sE gAE FEE AZ7] input AS(FYH:
APS_KGWOyyyymm.txt)E DATA/TXTdata/ o} A8 F7]

@ DATA/TXTdata &0 o} list_mondatE AMZ FrEo]A] £A3l3l 3= input
de] dgg 27

@ CODE £t Z 7}4 APS_ARRANGE.f& 4 3d3}7]
(>pgf90 APS_ARRANGE.f
>a.out )

@ DATdata Zrtjolg] /10MIN, /1HR, /DAILY, /Total ZUTE olg A 57} AY
Hol A B AL FAT &

_13_



G 1= =279 AY3}7]

* gz 2278 F=: CODEZY ozl N_APS_KGAWO. pro A<

* g o]g A F: DATA/DATdata/10MIN o}2] A& 108 H#+ AE5EY
* 2 A3 GRAPH ZUold jpg IFY=E A AH

¥ Linux A9 Tz 23
@ BA vi "R71E S N_APS_KGAWO.pro ﬁ}o < Eo 7HA F9
file=File_search(N_APS_KGAWO201002.txt") Q1 &4 * 7 ko] RHE& 17
z ag7] d3te ddH oz 13 & A
@ IDL 243 % 99 Z=ZF run 3o
(>idlde
File — Open — N_APS_KGAWO.pro
Run — Compile

Run — Run )

@ "9y o] AFoE =, GRAPH ZU ] A" Ae &< & 4 Aiid, 2
g 4.11).

Diameter{um)
(;wa/#) “aboip/Np

Date of February 2010 (Anmyon)

7% 4.11 N_APS_KGAWO.pro% ol &alA 18 ¢tk 7| 3sigA e A &
71984 JAE FErE AS7E B39 20109 299 9AE dojyE
FEE BY

% Window 79| IDL 43}

@ pro ZE2IWES G E FYslH IDL 223 o] AP HA pro ZEIHWo] 4
=h=3

@ pro Z2I5 HAof A ¥A, v WA, A AR £ £9 4

Q@ 7HA =9 file=File_search((N_APS_KGAWO201002.txt") <1
FES JYx g7 d3te FYHoE 31 & AAg.

@ =Z=73%9 4 33“6P7] (compile?} run o5 F 3 71A] WHES o] &3tH H)

- Cl + F5 & F5

_14_



- 2279 "Wy F Run 29
Compile N_APS_KGAWO.pro &¢
Run N_APS_ KGAWO &¢

-TF ofolE FY (g — & )

¥ 19 2gE e sPAL Folm 4 o)

3T

U \r{r
M
£
[

R text HYE Qe A0 AR} =S Rt
N_APS_KGAWO.pro ZE2I A 93/ A =, 10044 =, 1079 A

=] Xrange=[ a, b | gh= F&9 a, boll xF9 AFH £& Ho|F

H

% I A
=

rr

T3

3} 4 % I8 ZZ I3 (S_APS_KGAWO.pro)¢t #3 F=
21 (V_APS_KGAWO.pro)= ?1¢ &L e g 3 753t

rr
& o

K
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