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Setup [UZ | Comrmunications |
ME&SURING mode for 20 gecs | 2pn Btatus
Mext Data in [ Bd secs . S
Scattering Coefficiant Background
Last Data at Last Data at
Total Back Total Back Rayleigh

Blue [ T.047e-4 | 1.07Ze-5 [ Z974e-5 | 1.434e-5 [ Z49Te-5
Green | [ 8Z56e-5 [ 9072e-6 [T 1T6T6e-5 I 7825e-6 [ 1.03Ze-5
Red B 055e-5 B 77de—E 45Te-5 7 E09e -6 4 070e-6
Inlet Temp 7993 K Fel 427 =
Sample 30T 3K Inlet 7 & mbars

| Stop Data ‘ =T I Exit ] s
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TSI Nephelometer Software for Model 3563 Log Data Tablel

4l File Config Miew HRun indow o Help
Graph Data - nl081001.dat
Row Tol cat-Green TotScat-Red BkScat -Blue Gieen Sensitivity| Pressure [Sa
 2EAD0E - EEETT 45100 6 215964, L
.1 4000E - 15 700E - - 19900E -
. 22700E - 19400 - . 28500E
_87300E - 99000 -* _BO700E -
_22500E - 61200 - _68500E -
_47900E - _77600E - 02 400E
_38400E - 69200 - _96500E 1
_51000E ! _74500E - 81 700E 00.
. 43500E - 69700 - _34700E 00.
. 40400E - . 30100E - _53B00E 00.
.07400E - _67600E - . 50900E 00.
.69600E - . 39B00E - . D4900E - 100,
. 24900E - 15300 - . 29000 - 01
. 22300E - _17100E . 33400E
.19600E - 11500 - 33 200E
. 69000E - . 40200 . 93600E -
. 03800E - 58100 - _ 45900E
. 47200E - . 32400 _B0700E
1 9600E - 73900 - B2 400E -
. 92500E - 21500 - _DI500 - 00
987 00E - _18B00E - _DSD00E - [i11]
.37 200E - 91 DOOE - .96 400E 001
.1 3800E - 12700 - _DBBOOE - 001
.83900E - 22000 - 10500 -
. 92600E - 20800 - _DBDOOE -
4400E
&100E
.81200E - _12BO0E - _D7BOOE -
. 86500E - 13700E - ~D9100E -
. 92400E - 14200 - ~10BOOE -
. 06300E - . 23700E ! _12300E !
32200E - 49300 - 13200
. 56000E - .91 900E - _D2000E !
.85900E - 11700 - 07700
E . 02900E - _18300E _DIDOOE !
=40 |
Graph | Copy/Print | Close ]| 1[=] End
| ” Data Lagging ”7
OFF
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(1)calibration

(DHardware setup

- B AZ Aol gas set up

- Gas7} nephelometerell ©]|2% & W AW 7|23 A 2] Hlszsfof

-3 HHOE 69 m 6 mm ZAY FEHE AL (CO2 tank?}t Nephelometer
2)

- FHO o7t CO2 &x° B

- 999% «5 =& T ©]/9] gas® ambient air AM-E-

@Nephlog program-->run H-->calibration

- Top section : @A Nephelometerol]l A8 BAZH o}z AAEHA e MEE
HARE Ho=,

- Middle section : Z}7+9] 34 (blue, green, red)*|* low span gas (air), high
span gas (CO2)¢| photon frequency (Hz) E. |5, Total and backscatter mode
Ebe

- Bottom section : 72} TAERE A3
A=std B8 248 & v GAZ

Olv
oL

2 K

Zrzro] &A|7F YW <enter>, 7k ©AE
1

oL

Calibration .E.

Calibration Data

Current [B] Mew [B] Current [G] Mewl[G] Current[R]) New[R]
K2 [24Z300E-3| [252280E-3| [285400E-3| [3.00666E-3| [Z1Z100DE-3| [2.0776BE-3
K4 [5.08000E-1 | [5.27213E-1| [513000E-1 | [5.23500E-1 | [4.91000E-1 | [4.07458E-1 |
Photon Data in Hz
Tot5-Cal Tots-Meas Tot5-Dark BkS5-Cal BkS-Meas BkS-Dark
Low Span Blue 9.61996E +4] [1.14217E+3|[3.36498E +0] [5. 7091 9E+4| [6_.01369E+ 2| [1.00949E +1
Eas Green |[2 44878E+5|[1_?6908E+3|[0_D0000E +0][1_46669E +5|[6_07138E +2|[3 36498E +0)
Red 1.01696E+5| [ 1.09602E +3| [ 3.86972E +2| [6.07816E+4| [6.56170E+2|[3.12943E+2
High Span  Blue 8 9907 7E +4] [2 54987E+3|[1_03473E+1|[5 22642E+4| [1_30376E +3| [2 0G946E +1
Gas Green |[2 28955E +5|[2.59422E +3|[0.00000E +0] [1.34349E +5|[1_26237E + 3| [ 0.00000E +0
Red 9.64730E +4] [1.28602E+3| [3.24215E +2| [ 5. A6544E +4| [ 7 58309E + 2| [ 3.587 06E +2]
_1|I~ Set Low Span Gas 8| | Plug inlet and outlet (manual) Graph Meas
- 9| [~ Feed High Span Gas into line Data
_2|I” Set High Span Gas 10, |- Start Data Collection-High Gas Eause
_3|I” Switch Valve Filter [ZERD ] 11| I Clear Buffer
ﬂl_ Start Data Collection-Low Gas 12| [~ Store High Span Gas Data New Avg Time
5|~ Clear Buffer 13| [ Wiite Calibration Label Setup
6|~ Store Low Span Gas Data 14| [ Sawve Cal Data to Neph
ﬂl— Toggle Blower OFF [(ON ) E [ Zero wf Clean Air

19 1.10. Calibration data display

@Calibration TAI'E A (719 1.10 =)

1. Set low span gas : Aird

2. Set high span gas : CO2 A€ (F7]|HT} scattering coefficient® 7]|A & ©] &
7He Rk 7EA] A )

3. Switch valve filter

- Zero positione 9|3l filtered air valve switch : valve close (valve light off)

- gk o] DQ filterE ¥ 7] inletd} A2

- blanking time : zero position + filtered air purge (ZIRZ3H) == A3t (30%)



4. Start data collection - low gas (ZLHZ HHA A3 & wj7tA] 7t )

- Low span gas €<% R A4 update

- TFoF filtered air purgeE EZ U3 averaging times 52 E M F

- OHEE FE U Be A7 fle RSt AEVE H9W B A averaging time
< 30022 "HEE

[0 5. Clear buffer (A& <= F1}, A3 A3 : HAT 300 °] 7Ioh#

6. Store low span gas data : low span gas data”} T ©]% W3l# ¥ 114
7. Toggle blower to off (OFF) : blowerE 72} (A Z3tH 7AH)

8. Plug inlet & outlet (£2.2) : inlet?} outlets cap2 2 o}

9. Feed CO2 into line (£2.=)

- A DQ filter®] inletol| Al FHE A A3, CO2E inlet tube =+ inlet block
of A2zt

- ¢ 5 Ipm2]
- DQ filters 5
%)

&
3l gas7h WA UYee S =72 Aotk (BH oA st vt

Plug Inlet and Qutlet

Connect High Span Gas

10. Start data collection - high gas (Z#Z EHAA s 2 w7tx] 7ohH)
- High span gas ¥ 99 244 update

- 49 HA4H 5

[0 11. Clear buffer (X3 +3h: 5% AA 7 FY

12. Store high span gas

- Calibration constant (K2, K4) &t Al4F

- Top section % update

- TkeF A2 constant’} Tl X 2T recalibration

13. Write calibration label : Nephelometer?] serial number, &%}, AM-8-3t gas,
BAS ALE9] initial &

14. Save cal data (K2 & K4) to Neph



- Nephelometerol| /| CO2%} cap (inlet, outlet plug) ##

- Inlet blockel DQ filter T}A] A4, 3} #E WL inlet blockol A ¥ro 2 &&3sl=
=

- Nephelometer?| top covers Hoiz}

- "run-terminal" S 9 A vz (valve close) : 717] ?t2] CO2 gas B2 R
- 74 d, blower on, high span gas’} purge ¥|=5 3 (zeroing #o CO2 A
)

- 4 600% ©]’ blower on

- Blower 2t-5<¢HetH w5 HE “config-nephelometer” ol A blower 100% % HlE %
15. Zero with clean air : clean air® 7]%3}Al &, zero background

measurement (300% ©]7)

@ BRAH 3d AH

- ZAFE S print screen 7] (FHR =0 A
AR I =R R i =2 B

~ctrl+v (F427])

-}Y-thE o]0 2 A% (jpg bmp, gif 5)
-TSI window B+ : exit

(2) lamp A (300071t F71)
-top covers A A 3ot
-9 1.129] lamp shield screw & A A st}

19 1.12. Lamp shield

-lamp leverE =¥ &ZlolA lampAl A

Al lampZE WAL, lamp levers W# 1A AIZIT

Foldampte EAE ¢ Jorz, wAAd 77 FFE& 9

rol

g Hl

of F43 4
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(@filter replacing (HEPA filter:671 ¥, DQ filter:127]9)

(DHEPA filter

filter A1 A &o]l& I3l end plateE A A

AR E o] & filter F1E AZAF9Q Elbow fitting®] nutdl A & ¥, filtersE &7
Al kZE9] brass fitting . EF-H wlojWit

-Coat the threads on the brass fitting on the inlet block with RTV silicone sealer.
-ME- BHE brass fitting®ll 7]

-7 HE A nylon fitting<= A A3 RTV silicone®Z coating 3l F, 7+ ZEE
€& i 2N

-nylone nut& ©| &3 ME& HEE Elbow fittingoll 23] FtTh.

Elbow Fitling

=19 1.13. HEPA I E A7 1% 1.14. HEPA ¥ 9% %A

® DQ filter

-filter %2 silicone tubeol A filterS & A7l &, Al

(i
n
fu
El
Y
%
N
-

% 1.15. 3¢ DQ ZH



(5) fan filter &

a9 1.16. fan cover

filtero] HA|7} WO H, lampe FTHo] EAEEE, §FF7|E fan cover?} foam

inserts& 2 A 43| Fth

(6)light pipe lens* &

light pipe= lamp©oll4] measurement volumeAlo]oA]l lampe] H-& HALGA|AF
T Zo|th

Dtop coverA| A, 718 1.129] lamp shield screwA A3, 1¥ 11747 RH=th

r[r

19 1.17. Light pipe lens

@lamps W\lF FZHO=E lensE Fol Frt.

(7)reference chopper &4
@ top/bottom cover A A
@19 1.18¢] board screw A



Circuit Bosrd Mountng Screws (2}

1% 1.18. Board screws

@ digital circuit board®} PMT boxE AZA3}I= J25 connector(wide ribbobo] & #
cable)
@19 1199 end plate screw | 7

Enrnd Flade Screws (3}

29 1.19. End plate screws

®I%" 11994 Hole 8o = e I 1.209 aperature assemblyE 2 I1
Aol Wit ol &3] A 2413,

19 1.20. Aperture assembly



®1FE 1.20%] aperture nuts# A
@J13 connector A A3, 198 1.21¢ platel(circuit board)®} plate2 &2
@19 1.229] reference®| chopper?| reflective ¢ TV H FES JZHAOZ T=1h

18 1.21. Aperute Plates9} 323 13 1.22. Reference chopper

(8)light pipe outlet, backscatter shutter and flocked paper 4
Dtop cover AA
@ lamp shield A A(LE 1.12 =)
® bottom cover A|A
@198 1.232 F%3}4] connecotor £
-lamp connector analog board°ll A &2
-inlet block®l| 4] ribbon cable 2]
-1(lamp T),2(valve position), 3(valve monitor), 4(heator), 6(fan) connector=<]

-DQ ¥HY &

13 1.23. Disconnect connectors and tubing



Floszked Paper

13 1.25. Sections apart 19 1.24. Sections together

®1Y 1.2429] section screwA| A3 1H 1.25* 7 F sectionS &8 AlZITh
® floced paperg X413 AW AFI7E H4
@ 19 1.26°] lamp base screw | A

backscatter shutter”} light pipetl= ol#fZol] S =& £o=2 I AA L.
@ 19 12747 lamp base assemblys £ oA £ A|ZIth

19 1.26. Lamp base

I HASZ 17 1.289] back scatter shutter®} light pipe outlet= 4

19 1.27. Removing the lamp base assembly



