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NCAR MEDUSA Checklist (!4)
MASSIORS HIPPO T
FLIGHT: TFol LEG:

L.

T
= WQMEV’%

ned 2 s V-3 ¥ 4)Install flask box retaining pins.
oo ’Q \ & 5) Record Flask Box Numbers:

DE)Sm 0620 3 [p X 7) Record flask IDs into a TEXT file on laptop

== -
; mlerty
all o rhed

A scgnnede

DATE (YYMMDD): 2009 1020 0

Preflight

A. Day(s) before flight

Page 1 of4

V. 2009.10.20

W Cadbbvio
j ?ufl (‘J\g
Pbo,_-630
-75\3\/1605

Date (YYMMDD) = @ %0 (9

A Prepare new trap w/ clean beads filled to 3” below edge and bring to plane
X 2) Move downstream trap to upst. location and install new downstream trap.
v/ 3) Load flasks and connect plumbing. Confirm synflex lines are correctly

pA X 6) Record flask IDs below

(yymmdd FT ri##):

installed. Odd positions: “TO FLASK” => diptube; even positions “FROM
FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)

-J/fr _X 8) If necessary, download data from previous flight to laptop, and back up on

pen drive (yymmdd_rf ##):

9) If possible, start System Leak-Check Procedure

A

e 3 96-1co of MEDUFA AL Lol %ﬂﬁ-b’/-}
i

Flask ID Table (View from Front of Box)
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B. 2-hours before take-off.: Leak-Checking and Preparation

_\éfEnsure that both flask retaining pins are secured in the upper position

gy tall trap(s) into dewar if necessary
‘/Kztall protective cover on exposed DSM computer
4) Load dry ice into dewar LTE

/ First trap letter: A- Second trap letter: )2 (1% is upstream of Z“d)
5) Ensure that MEDUSA valve control key is in place
/6) Leak Chec }mg Turn bvﬁ on, in this order \/
/ i) 28V ii) V. Box V' iii) P Box Mains V'
7) Close PCI (top switch |) and open PC2 (bott switch 1)
/ 8) Verify MEDUSA Key is in place, and that system is in pos 1
9) Turn on pump breaker (push)
\/&)) Verify Pup =2 0, Pdown—>~150, Pbypass=>~150
1) Switch PC2 to closed and immediately turn off pump (pull breaker)
%) Wait 15 seconds and note Pu, Pd, Pb in table below
"13) After 1 minute, record values again.
%;{2} After 5 minutes, record values again
If all values are fine (Pu<S$ torr/min, Pd, Pb<2 torr/5 mins), skip to 17)
3({8 If values are not ok, turn PC1/PC2 to auto, run gas for 15
seconds, close PC2 for 1 second, and then shut off pump. (Pressurizes

‘ system in bypass.)
PRVA 4 I' bt ) Snoop fittings in between, and to, boxes, and fix/tighten as necessar
Y
18) Return switches to center. Ensure pump OFF. Mains, valve box ON.

Leak Checking

Byp or | Time PCI PC2 | Pup |Pdn |Pby |Flow | Comments
Pos # (UTC) | stat stat

S\
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stopcocks 2 half turns  Flasks opened by: _ Note Issues in F1. Table
) Install Splinter Shields
) Set P upstream, P downstream, prepurge T, and min flush T
(Usually 150, 330, 30, 150, other presets reached by toggling plan code)
gg? 140 Pdownset 1O prepurgeT 30 flushT 15O
‘f _~/22) Turn pump breaker on (push)
_"23) Verify pressures are controlling and flow is as expected

’ﬂ O Pup [563( Pdownesn o, Pbypass 57 Flow 2)% 0
i 4 S \/ 24) Snoop all trap connections (including 1/4” swage, QCs, and flanges),
P A - M ) g

XQG oW / with a Kimwipe under fittings, and with rubber cover on DSM comp
L _}\\> V' 25) Turn pump breaker off (pull)

X& /26) Sync MEDUSA clock with clock on laptop
5‘% / MEDUSA time UTC 14 : 14 : o) Laptoptime UTC ;9 :14 :0 1\
~ 27) On screen 4, clear flask table “clear all”

\/i Remove rubber DSM computer shield; stow in beige in-reach tool bag.

" /29) Leave mains and valve power ON

II. In flight R e
/YA, Take-off Time, urtc o 1 . 25(
w ,\Q“ B. Immediately after take-off

( ﬁy After leak checking, and with system in bypass, pump OFF, open all flask

e

Q 1) Turn pump breaker on (push) UTC
o %\‘ __2) Verify pressures/flows agree with previous values from II.B.
Q §</ N i Pup  Pdown  Pbypass  Flow

b] \gq 0 ~3)>= l-min later, start pre-purge and note flow voltages UTC
{(P /\' _ 4) Pre-purge end time/Sample | Start Time UTC :
/ i __5) When flasks 1-16 are sampled, remove the splinter shield, and close all
k/ valves. Replace splinter shield. e :

_ 6) When flasks 17-32 are sampled, remove the splinter shield, and close all
valves. Replace splinter shield. UTC

C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude, and record values in chart below

I11. At the End of the Flight (\ W\M‘L? S Lol S
|/ ' CL\\ t&lﬂ

) Turn Pymps breaker off (pull) UTC M
ains breaker off (pull) UTC
alve box breaker off (pull) UTC
8V breaker (on back of rack) off (pull) UTC
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IV. Post-flight
T I BRI

3) Plug hole in dewar lid

4) Empty beads from upstream trap into wet bead container to dry
% 5) Download flask sampling data to lab laptop
¥ 6) Unload flasks to Boxes #:
__7) (Before next flight) Follow procedures in Section I.A. for next flight

Port | Pre- Samp. Sample End PALTF MEDCO2 | Notes
Purge Flow(V) Time (kft)
Flow
V)
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CAR MEDUSA Checklist V. 200470.20

g? AAISS 1O

I. Preflight

WCILFLIGHT: TFOZ LEG: WHyC —V-&s.3
DATE (YYMMDD): 01022

D .Y < ’f
A. Day(s) before flight Date (YYMMDD)=_ OG22

é) Prepare new trap w/ clean beads filled to 3” below edge and bring to plane
x 2) Move downstream trap to upst. location and install new downstream trap.
'X_3) Load flasks and connect plumbing. Confirm synflex lines are correctly
installed. Odd positions: “TO FLASK” = diptube; even positions “FROM
FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)
_\/ 4) Install flask box retaining pins.
@5 Record Flask Box Numbers:
) Record flask IDs below
7) Record flask IDs into a TEXT file on laptop
(yymmdd FT rf#): 00 22L_Fl_ VO L
)i 8) If necessary, download data from previous flight to laptop, and back up on
pen drive (yymmdd_rf ##):
/' 9) If possible, start System Leak-Check Procedure

C,\.Ac';\((ﬂ& -l—\_)\/.lgf av@ A v('ou ‘\r'(\cuf'\ < \.)C_('k +’V\Q J( C‘-\\ | _Q\QJ\/LS

ODVPTuR £ P
Flask ID Table (View from Front of Box) <\ VIPTURE gy |

T
13 12 5 ,‘ 4 Flese
_ | 0OZ UL 1065 12%73 & vioated,
L 14 11 6 3 _ - (
W 1103 T 2L | 0SE f‘;’;;ﬁ“
/7/‘4] 15 10 7 2 . \
w ng \3)3 127 Fe 1 Sc Al .
6 9 8 1 b.e
1 ) 0%9 \O 2L 23 1 O399 <J,fbas
’L_:' 17 24 2 _ 32 ) \:i::c‘,t
&'scoar\r:(‘g \’2,’-—{6 J t 6‘% ? W32 %) ‘2—'6 g | 04—
18 23 " |26 31 =
g "W3s gl 2ad 1200 o| 12T | Flesws
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Dhate o \azx A g \2586 b 14 17
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B. 2-hours before take-otf.: Leak-Checking and Preparation

T‘//a’Ensure that both flask retaining pins are secured in the upper position

ﬁ{lﬁ/'yal trap(s) into dewar if necessary
In

stall protectlve cover on exposed DSM computer

4) Load dry ice into UTC 15 : 30
\/ First trap letter C\:?econd trap lettgl * is upstream of 2"6)
V 5) Ensure that MED valve control k 1 place

v/ 6) Leak Checking: Turn boxgs on, in this order

0
i) 28V \/ ii) V. Box j iii) P Box Mains /

7/7’) Close PC1 (top switch |) and open PC2 (bot@itch D /

) Verify MEDUSA Key is in place, and that system is in pos 1
) Turn on pump breaker (push)
-/ 10) Verify Pup = 0, Pdown—>~150, Pbypass—=>~150
1 1) Switch PC2 to closed and immediately turn oft pump (pull breaker)

_“12) Wait 15 seconds and note Pu, Pd, Pb in table below
( %13) After 1 minute, record values again.
/

L 4) After 5 minutes, record values again
’\&A

MS) It all values are fine (Pu<5 torr/min, Pd, Pb<2 torr/S mins), skip to 17)
ot ﬁ/ {r,‘P > X 16) If values are not ok, turn PC1/PC2 to auto, run gas for 15
‘\)\ 5 seconds, close PC2 for 1 second, and then shut off pump. (Pressm izes
/@gj/ &) system in bypass.)
[ ﬁ)l?) Snoop fittings in between, and to, boxes, and fix/tighten as necessaly
%ﬂ JZ@) Return switches to center. Ensure pump OFF. Mains, valve box ON.
¢ $an
Leak Chgcking
Byp or | Time PCl [PC2 |Pup [Pdn |Pby /['Flow [ Comments
Pos # (UTC) | stat stat
Bap [W:9x| ¢ | < [350 35%|353%] O | Beeere nEW ~GsT
2 |ww ]| < | ¢ [3%0z5%[35y] © .
xS W63LL C | ¢ | B W |igy e | NEWLO TEsT
 |liedy| | < | 2344152 O
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_-/] 9) After leak checking, and with system in bypass, pump OFF, open all flask Vs
stopcocks 2 halfturns  Flasks opened by: 3> Note Issues in F1. Table *

~~ 20) Install Splinter Shields S [CR PR o
21) Set P upstream, P downstream, prepurge T, and min flush T
—— _ StUsually 140, ‘fi&\) 30, 150, other presets reached by toggling plan code)

\//5 Pupset (4C  Pdownset 4 oo prepurgeT 70 flushl 160 ="p L0 sk’
2) S

Turn pump breaker on (push) Lo 2LSa Tomeo (72
23) Verify pressures are controlling and ﬂow 1s as expected h

Pup i«¢ Pdown“+0Q Pbypass KO Flow 3500 7. 5 130

\24) Snoop all trap connections (mcludmg 1/4” swage, QCs, and flanges),
= with a Kimwipe under fittings, and with rubber cover on DSM comp
25) Turn pump breaker off (pull)
/) Syne MEDUSA clock with clock on laptop
7

MEDUSA time UTC 1} : {\ : ¢ T Laptop time UTC
27) On screen 4, clear tlask table ‘cleaf all”
e Remove rubber DSM computer shield; stow in beige in-reach tool bag.
+"29) Leave mains and valve power ON

oo Wuzo 636
1. In flight : = 9

A. Take-off Time. UTC |2} M :L'l%
B. Immediately after take-off v

\/]) Turn pump breaker on (push) TG E :’Q :@
" 2) Verify pressures/flows ag’gee with prev1ous values from I1.B.

Pup J‘ﬁ Pdown 34X Pbypass S{ Flow 339 2 ? oy gg

3)4= 1-min later, start pre-purge and note flow voltages UTC |
) Pre-purge end time/Sample 1 Start Time UTC )T =22 s
5) When flasks 1-16 are sampled, remove the splinter shield, and close all
valves. Replace splinter shield. UTC 2t {7 —
K6) When flasks 17-32 are sampled, remove the splinter shield, and close all
valves. Replace splinter shield. UTC :

C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude, and record values in chart below

I11. A?é End of the Flight
ey
Turn Pumps breaker off (pul//) UTC €] : 56’
Mains breaker off (pull) UTC Z] :
w){I}u‘:n valve box breaker off (pull) LITC 24 ; /\/
Turn 28V breaker (on back of rack) off (pull) UTC 21 : é’

\ D C
\%}) P«

N2
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Iv. Po}ﬂight - & on\ ¥~

V1) Close all flask valves Flasks closed by: o) 5
__y(VRemove upstream trap, and place downstream in its place. o
—3) Plug hole in dewar lid CLLQYDS @
Empty beads from upstream trap into wet bead container to dry e e o H
4 ) Download flask sampling data to lab laptop 36 U~
APD ) Unload flasks to Boxes #: ,gra AA «-/,(ﬁm(;&,
7?5- . ‘ ) (Before next flight) Follow procedures in Section ILA. for next flight 6 -,
ADP T=— ‘ ?1 < ~cX conrall }'K
?n /% Port :;‘:g . i.:;a:‘l::.v) 2‘?:5” End :’l;:tl;TF MEDCO2 [ Notes_J)
Flow
. ) sc g _ ,
' [ [3e00 [5eoo), WG WSE 4] |35 ac/i7o
2 [%op| iICeob | b 364Y o [3%F| G0lfe 72—
7‘1‘“ 3 |8k0o| (500 | w1 2320|B.& 389 [ comig . ato CAF g xecdy @ Yl
Ton 4 | . %00 | 9139 1900 [ 3BE| R cnl @ LAF . aalll
\ 792405 boo |94 —| 3C [ 3%<| qofto AT 36, Soi~| ATARAR
*@%"26.10((.“" 6 %600 | 3200 [¥i63326 | 26 [396 | 1Ho[400 (346 is P-rlok et Yorge
7 |7oe| leoo 20347 26 | 33%]| 90l470 ] -
8 5500 |zeooT40 36 | 3¢ 140 fueo
9 o0 1oV 94| 36 | 385%]| Go/67
10 500605105 36 | 276 | o [4oo
11 Fod 7035 20| 3¢ | 3| 1 [¢1o
12 Zeocohogyeof | 26 | HE | MO [wco
13 2000 |H 13 6k| BY | &Y | Clving, fPescendding T oouw o s
14 2500 [ 2916 49 39 | 376 | eurn @21, 1yt molor dbs ¢ | Eter (‘f,}
15 ~ubolzi 23| yo | 38%] Toleto U
6] & | 3900 il ur-0d 5-C | “Los] 740/ 4o & d 4
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20
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27
28
29
30
31
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NCAR MEDUSA Checklist V. 2009.10.24

HT,PDate (YYMMDD): 07123/

MISSION PHASE: 02 FLIGHT: g £¢ | From-To: Blc= /A nwc

1. Preflight _
A. Day(s) before flight Date (YYMMDD)= 09 /o 3 ]
1) Prepare new traps w/ clean beads filled to 3” below edge and bring to plane
2) Install new traps Upstream &; Downstream: (A8

‘/3) Load flasks and connect plumbing. Confirm lines are correctly installed
v"4) Install flask box retaining pins, complete rack book
X 5) Record Flask Box Numbers: Box #1 — Box#2 —
£ ~6) Record flask IDs below
]) Record flask IDs into a'text file on laptop (YYMMDD RF## Flasks. Bé)
_8) If necessary, download data from previous flight to laptop and pen drive

L»— 9) Complete flask leak check procedure #1 UTC :
(X 10) Wait as long as possible, 1-hour preferred, then complete flask leak check
- procedure #2 UTC :
A L 9 ~11) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
¢ ’Yf/«'\\i\' 3 é 12) Record Ps: Pup  Pdown Pbypass _ then all power off
Flask ID Table (View from Front of Box)
13 2y 4
3_? fL’/L/7 - S /SS/S/ - /Y05
oF 14 oy o 6 3 _
e | 279 9% jH 22 I9 39
15 10 o 7 - 2 5.
& (> ] e 1 994 19 /4
B 16 - 9 _ _ 8 o 1 -
I el ldes <= Jqyg3 | [33%
—C
- 3 lr 17 N 25 . {_(A
HIEES 24¢ / — //32 (/163/ AR
—3 T 23 o 26
.| 9 J 135 [27Y J2 00 (//'sz © o
ol =S 19 22 27 w\e’\‘o
AERE 1 /9% I 74 J251 [ 1712
e
et B o 20 21 _ ) 28 29 ] .
o S rovw [L jon e jo9s Lo loss
- 2:hours before take-off.: Dry ice and Sampler Set-up ,
e \/1) Load dry ice into dewar 1.0” from lid UIc & : io
W J Kg\’ﬁ \/2) Ensure that MEDUSA valve control key is in place o
T = _V3H28V breaker n, Valve box on, Main breaker on A
£ \ebrg) L 4) Redrd P 1A up 623 | — Pdowné3 |/ — —  Pbypass¥33/ — é fﬁ( i =)

v"5) Sync MEDUSA clock with clock on laptop B
s MEDUSA time UTC1Y : %S : 12 Laptop time UTC ! Y. 3. 3 ?7
6

o)
¥ 6) Ensure Bex #1 = 1, Box #2 = 1, 65vay = odd, bypass on, pumps off ‘

VLVBBT Waser  \ukeT |
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‘/7) Open all flask stopcocks 2 half turns Flasks opened by: S RS
ZS) Re-install splinter shields

71 V9) Confirm P u:E_stream, P downstream, prepurge T, and min flush T settings
s Pupset Pdownset $6©  prepurgeT B flushT |S©
ﬂ”f 400 _\/10) Verify that&%eading correctly and no values blinking on screen

Complete bypass / system leak check
v 2) Ensure valve box off, both controllers to auto, turn pumps on
+v"3) Verity pressures are controlling and flow is as expected
Pup [37] Pdown "fio Pbypass“l_'g;6 Flow Z__S‘_{,_S'D
L/4) Pump breaker off

;\, e e‘f e C. ‘/Q minutes before take-off.: Upstream trap and Leak-checking
W'D

Zoer) T adve b e S
L— II. In flight 6 29
A. Inyediately after take-off, Take-off Time UTC ', : : S J
@J ¥/ 1) Turn pump breaker on \( yalut boy o & }
V'2) Verify pressures/flows agree with previous values from II.C.
Pup Z/}k’\ Pdown:scl'[’gi Pbypass %03 Flowwov

¥ 3) Turn valve box on
+~4) Verify that Vstat2, CO,, and H,O are all reading correctly and no values
blinking on screen. If sampling schedule allows, let CO, HO stabilize

7 5) Start pre-purge UTC (b 13 20
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 17 seconds after desired altitude, and record values in chart below ey )
os | Flow (V) | Psa(torr) | End Time | GGALTF Proﬁfg# Notes [
1o 3o [ AL [l qo [
AL A0S [J33%s0 9 ‘
XS | A9 sy @ frad orepnae

BSe

, b
0. 01 [ §IR 11%206%Y 28 [V | SHl Reapeny o T o py.
\
\

0 0} | €26 [ix 6] | | | . , )
(6.0} BLS g i W | pr gsed lr-fgfd’g\-[ ~ PR

25 )
!
co|lon| | &l —|o

(05| €20 NESYW [0 ||
{29'.0.,) V{\q' 1‘& 1RIS = L _ Bop |
o | 005 [ &% | 15shu~ds [ 1] [ov sver B dmonton [Husk b ©
10 [josd | %25 [|10b:%] & W 4 up
1[0 | %24 | (1" %e 2% i
12 18R | 830 [1Iq.500% 21X | fear ' pavst
13 [{0:00 | 4 [20'M5 %X Z|
14 | j0.0S [ ¥ 2\ [20: 8800 2| o |
15 [ jooz] g3 [wige 3 L ~Ue & Yuset o W
16 [OH[HL [ p [= |
\A) After sampling flask 16, close flasks 1-16 UTCH - Af'
-0 —095
N ~ 3(0
>t LYo - oY
s v 2
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Pos Flow (V) | Psa (torr) | End Time | GGALTF | Profile # | Notes
,—}7 17 [ (b0 | 959 [reu[d s [ 2 AERSdouna
j Yol 18 | (0. 00 O{S‘l 2080 3| 2 [ow oVt~ Whitsew LaleRl
{ 19 |19 a3 [Zivitzo] (S Z
20 2% [946F [y 2K z
[ 2L 17393 ]3¢y [an@ig 22 [ 2 M Shaf, ([ove)
2 19495 | 98¢ [u2yf 3L [ ’
0, 23 | >0 | FU (YY1 43 | 2
24 [ 395 [ WY [22s03]] 43 ,
25 [ Ay | sqT hyskwd e . ab - 4Yove
26 :hﬂ 5 i 1 LOV0% YS~ | 2
, 127 1335 3y [220088 36N 3 . .
y_‘;’;‘ﬁw 28 (193 | 193 h2AUEH 20 [ 3 @22 b BS/M00 ((anissed gt
20 |90 [ 983 o] v\ | 3 (dxbckel by sctnen ) Py TFEY
30 |~ 2 ey & O[3 Pefos o ol Laghf
31 T, o '1—1'31‘3 2| ~ 3 5 ‘! 7 L
PER »&Q‘;I x| ~0.5| 2 gve— AV
LDDN‘E‘H-L%LCKT Q_@er sampling flask 32, close flasks 17-32 UTC l_g : 39 /] / | / OC]
III. At the end of the sampling
S \_/1) Turn valve box breaker off" g 2 : 2(;\
@ 1/2) Turn Pumps breaker off C@:ASM Hales (,(JS(,J t v‘j
7 . 3) Download flask sampling data to laptop
®7~ -4 Transfer *.tab file and *.txt file to pen drive YO t
5) Turn Mains breaker off m AT
7\/6) Turn 28V breaker off N (s 1_1 |2 2

IV. Post-flight

L/l) Remove traps
_"2) Plug holes in dewar lid

3) Empty beads from upstream trap into ‘w:

et’ bead container to dry

 bead

:/4) Empty beads from downstream trap int@d container to dry

V. Dﬁy after flight
¥ 1) Unload flasks. Box #1:

a@!q oo 4

J} Box #2 {OES

(98]
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:
1) 28 V breaker on, Valve box on, Pump box on
__2) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on
~3) Valve box off
__4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
~__5) Valve box on
_ 6) If necessary, “Clear All” (after being sure data from last flight secure on laptop)
__7) Adjust prepurge time to 20 seconds
__8) Run 20-second prepurge to evacuate all flask downstream tubes
(watch MEDP1, MEDP2, MEDPBY, MED_PSA on AEROS)
9) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheckl.png)

: 10) Valve box off

~_11) Close Pdn, turn pumps off (will leave in position 32)

Flask Leak Check Procedure #2:

1) Pump box off, Valve box on, Pump box on (will send to position 1)

__2)“Clear All”
__3) Ensure AEROS is running with MEDP1,MEDP2, MED_Psa, MEDPBYP recording
__4) Adjust prepurge time to 20 seconds
__5) Run 20-second prepurge to check all flask downstream tub

%PSOO
__6) Record times for AEROS matching: Start Finish™

Page 4 of 4

7) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheck2.png)

: 8) Address any apparent leaks

B\/ypass / System Leak Check Procedure

1) Ensure bypass on

72 Close PC1 and open PC2

V/3) Turn valve box off
@) Turn on pump breaker and let
_+5) Verify Pup 2 g Pdown=> ~1

n for 1 minute
Pbypass—> ~130

‘/6) Switch PC2 to closed and turn off pump
7) Wait 15 seconds and note Pu, Pd, Pb in table below
%) After 1 minute, record values again.
_/9) After 5 minutes, record values again
v710) If Pdown and Pbypass <2 torr/5 mins, skip to 13
A 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds. close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap

fittings. and fittings between and to boxes, and fix/tighten as necessary
2

“13) Return PC1 and PC2 to auto

So S
Tllpe (UTC) | Pup Pdn Pbypass | Comments
g“—\li 00| X 44 114 - 1 ¢
gi5 'oo| VO | MY | M4 [eoles seods
(S6 | (6 S 3o /f -
\

l
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NCAR MEDUSA Checklist V.2009.10.24
Date (YYMMDD): 07102 5
MISSION PHASE: }{%) 2 FLIGHT: {fo. From-To: /N C-ANC

I. Preflight W o
A. Day(s) before flight  2Js% ‘S: i Date (YYMMDD)=__ O o |

o &4

_ 1) Prepare new traps w/ clean-beads filled to 3” below edge and bring to IBﬂane
)

_2) Install new traps Upstream: _(  Downstream: 5 .
o 3) Load flasks and connect plumbing. Confirm lines are correctly installed " .\r\g,'(md'
{//JDQ\ @% Install flask box retaining pins, complete rack book oV (
\_/5) Record Flask Box Numbers: Box #1 % Box #2 l 03 =41
V'6) Record flask IDs below (s

v"7) Record flask IDs into a text file on laptop (YYMMDD RF## Flasks.tt)
_V’8) If necessary, download data from previous flight to laptop and pen drive
K 9) Complete flask leak check procedure #1 Uie . .
3 10) Wait as long as possible, 1-hour preferred, then complete flask leak check
procedure #2 urc i .
11) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
12) Record Ps: Pup Pdown Pbypass then all power off
c“‘.(L A w\c,l(._['ﬁﬁ\.k LEL( _,To:a 6&,5 J f;)uo ({
Flask ID Table (View from Front of Box) '

Cra6s L33 [pas Ljog |
1199 | Hsielt ja g6 (T(3g) AN

1396 ["jar 1571 g
w07 Vowor o 1060 Tioas
e | 17

25 32

(06 " (288 = 1SS " (oY
"ok [P 23 " S 5 o e
(13 280 [7 362 [ pIRJT el
"l 1D ge88 [T e [TrEs |

B. 2-hours before take-off.: Dry ice and Sampler Set-up -

_t/T_ ) Load dry ice into dewar 1.0” from lid UTC I& £ L_b
¥?2) Ensure that MEDUSA valve control key is in place

~“ 3) 28 V breaker on, Valve box on, Main breaker on

E\}) Record P/ A: Pup i35+ 550 Pdown_ / _ Pbypass _
7 5) Sync MEDUSA clock with clock on laptop -

MEDUSA time UTC ¥ :] L : OS Laptop time UTC 15 . 1L . 0d
{ 6) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, bypass on, pumps off
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T‘//) Open all flask stopcocks 2 half turns Flasks opened by: 6 (55

V/'8) Re-install splinter shields

¥79) Confirm P upstream, P downstream, prepurge T, and min flush T settings

v/

Pupset 155 Pdownset 350

prepurgeT 30  flushT 50

_V'10) Verify that Vstat2 is reading correctly and no values blinking on screen
C. 30 minutes before take-off.: Upstream trap and Leak-checking
X 1) Complete bypass / system leak check
~2) Ensure valve box off, both controllers to auto, turn pumps on
3) Verify pressures are controlling and floy is as expected

VP

Pup

II. In flight
A. Immediately after take-off
_‘_/1) Turn pump breaker on
v 2) Verify pressures/flows agree with previous values from IL.C.
Pup 135S Pdown 350 Pbypass —— Flow %3
¥"3) Turn valve box on
~_/ 4) Verify that Vstat2, CO,, and HO are all reading correctly and no values
blinking on screen. If sampling schedule allows, let CO; and H,O stabilize

| 35 Pdown 350 Pbypass
ump breaker off

Flow (& 9}7’ '
e

’? VLA At

Take-off Time UTC '8 B}SD

N\

’ -Lj\“:, : fj) Start pre-purge utc ¥ :43:30
A\ L:‘? v B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
u!‘/ S{,L } ¢ sampling time, 17 seconds after desired altitude, and record values in chart below
\) 6 ’ Pos Flow (V) | Psa (torr) | End Time | GGALTF | Profile # | Notes
o oM ¥ee 1] IS o
2 18,05 | g6z [0 5y @9 1 V25 tam CSlal  shov I beab(s hda ~ Yk
3 i0.05 | 6Y 19:3%15] IS | Speey WoF way 4 Wb ek + cliimbed
4 WY | §eg [ (3685 =\ 1 a S/
5 L9 T [arad ‘
6 o3[ g3 151 Y !
7 1092 | K6 [z D3R 26 I B
8§ | ]003] %6y |20uF M| 2| = fStan plume, co ~ o0
9 (oo | ¥S8 o] IS G ' ) !
10 | 100 | §sC [ (0 2
11 Vel | X35 |[war iy 5 -
12 | Jo.90] B8 w0y .5 | 2 )
13 [X3¢ [ 353 [t s z low o~ Hlw
14 [ 0.y | BFS (V@ 2¥ i3
15 | o] BRY [He 3 L\ 3
16 | J0oM | KR [y Iy 2
V1) After sampling flask 16, close flasks 1-16 UTC 1/_7’ : Q
. . & v (N
f@ | %‘;’ f\gv \\‘,i:‘\.} \““l \t \’) ka \_‘0%)
7\’ y e ™y | L
§\ i T3 I L L :
J <~ \
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\(\P\( ,N‘:‘m\\(‘, ‘KFJ

'\/gg
e

Pos | Flow ()—"Psa(torr) | End Time | GGALTF | Profile # | Notes
M 17 | Qe | 853 | B 9.8 | 3 BN
AC 18 t@&%\r&m@ 0.8 | H [ YON
caTo 19 00 1TSRA W2y 7 %]
~ ks (20 [NLOL 457 el ic B
1 Sl T e 2 0 P T T T
22 | g, 914 [tLsD b 2K b
23 C’]ﬁ? T 23508 B.8 5
24 [ 9991 9o [33ry| s F3
25 €% 166 [B L] jo Y
26 WAH 968 (Vo] < <
27 | Qa8 |4 y= [R3 vz 4 =
28 | 97| 93 [ fT%0| 24 5
29 [jo.o5] 93 |0 2Bl 26 S /
30 | F51 | /4 | 086 Us g OHL3T W W e
31 AT }3‘[“[ i LCiT| Yk g
2 [ 3d¥[¥x24 [jns:00 «$ =
L’2) After sampling flask 32, close flasks 17-32 UTe _l_ : 3_0
[TI. At the end of the sampling
'_I/)Tum valve box breaker off” UTC _{_i“
_/2) Turn Pumps breaker off

¥_3) Download flask sampling data to laptop
) Transfer *.tab file and *.txt file to pen drive

gﬁ@) Turn Mains breaker off
(\6) Turn 28V breaker off

IV. Post-flight

\,_/ 1) Remove traps
) Plug holes in dewar lid
7,3) Empty beads from upstream trap into ‘wet’ bead container to dry
4) Empty beads from downstream trap into ‘used’ bead container to dry

V. Dayafter flight
\_/yl) Unload flasks. Box #1: 0 Box #2 lol

(8]
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:
- 1) 28 V breaker on. Valve box on. Pump box on
__2) Ensure Box #1 =1, Box #2 = 1, 6-way = odd. Bypass on
_3) Valve box off
__4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
___5) Valve box on
__6) If necessary. “Clear All” (after being sure data from last flight secure on laptop)
~7) Adjust prepurge time to 20 seconds
~8) Run 20-second prepurge to evacuate all flask downstream tubes
(watch MEDP1, MEDP2, MEDPBY, MED PSA on AEROS)
~9) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheckl.png)
___10) Valve box off
___11) Close Pdn, turn pumps off (will leave in position 32)

Flask Leak Check Procedure #2:

1) Pump box off, Valve box on, Pump box on (will send to position 1)

_ 2)*“Clear All”

_3) Ensure AEROS is running with MEDP1.MEDP2, MED_Psa, MEDPBYP recording
~4) Adjust prepurge time to 20 seconds

~5) Run 20-second prepurge to check all flask downstream tube Ps00

__6) Record times for AEROS matching: Start Finish

__7) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF## Leakcheck2.png)
__8) Address any apparent leaks

Bypass / System Leak Check Procedure

1) Ensure bypass on

~2)Close PC1 and open PC2

_3) Turn valve box off

__4) Turn on pump breaker and let run for 1 minute

~5) Verify Pup = 0. Pdown—> ~170, Pbypass—=> ~170

_6) Switch PC2 to closed and turn off pump

_7) Wait 15 seconds and note Pu, Pd. Pb in table below

__8) After 1 minute, record values again.

__9) After 5 minutes, record values again

___10) If Pdown and Pbypass <2 tort/5 mins, skip to 13

_11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second. and then shut off pump to pressurize system in bypass. Snoop trap
fittings. and fittings between and to boxes. and fix/tighten as necessary

___13) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
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NCAR/SCRIPPS MEDUSA Checklist V. 2009.11.03 -
Date: 01101 Campaign: ##PL Flight: (o3 From-To: ANC- KBA Hio
I. Preflight ;
A. D\}y(s) before flight Date (YYMMDD) = 99\ &4
V1) Prepare new traps w/ clean beads filled to 3” below edge and bring to plane
V' 2) Install new traps Upstream: <~ Downstream: £

_v3) Load flasks, confirm old and record new flask IDs, and inspect o-rings
"4) Record Flask Box Numbers: Box #1 |O(  Box#2 1o

V" 5) Install flask box retaining pins

_v76) Connect plumbing. Confirm lines are correctly installed with red label up
_v77) Replace cover shiclds and complete rack book

v"8) Record flask IDs into an Excel file on laptop (MED YYMMDD RF##.xls)
_X09) If necessary, download data from previous flight to laptop and pen drive

ngi T\/}O) If necessary, clear flask table (“clear all”) chede 4lask feulbe  |ear WF e Ucteca
_V11) Complete flask leak check procedure #1 ~ &8_ UTC L :RE
£021| _¥12) Wait as long as possible, 1-hour preferred, the%%}nplete flask leak check
@ I procedure #2 st UTC 23
13) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed

V" 14) Record Ps: Pup _L®  Pdown_ {3 Pbypass (T then all power off

Flask ID Table (View from Front of Box)

) SY o+ [Yor | K Y 130
14 D—-lb 11

(Hol |° |[\4F |7 189Y
O T S O L (oo R
16 LiLQ 9 133(\ AL [Zﬂl IGZG(VH‘” UfMR
17 LO*S_Ul 24 “%0 __zi ll%?‘ 32 \%3]
18 \tlg 23 t?..% 26 “38 31 U,bo
19 l OL} 22 [BL{CZ 27 [L}S 30 Lobd‘
"k L UsS T oo I pyr

B. 2-hours before take-off.: Dry ice and Sampler Setup [\ le (t la 5'{‘ - ‘BH"; Wf td OM—Q‘
/) Load dry ice into dewar 1.0” from lid ure {495
v2) Ensure that MEDUSA valve control key is'in place
_V'3) 28 V breaker on, Valve box on, Main breaker on :
~4) Record P/ A: Pup Y39/ 1924 Pdown 357 18 Lpbypasss 19 / 114
@ V'5) Sync MEDUSA clock with clock on laptop +o T/~ | s=<
= MEDUSA time UTC [#: 53 : 3 Laptop time UTC > : 5%:40




po B
R

v 6) Ensure VLV1 =1, VLV2 = 1, VLV3 = 0&

/7) Open all flask stopcocks 2 half turns

o ¥ 8) Re-install splinter shields Lm%@
v~ 9) Confirm P upstream, P downstre
Pdownset 3 Tt

V 10) Verify-that VLV 2 is-reading-correctly and o vatues-blinki

Pupset |25 3

v"11) Note trap temperature
C. 30 minutes before take-off.: Upstream trap and Leak-checking
1) Complete bypass / system leak check
L[ 2)Jﬁalve box off, beth controllers to auto, turn pumps on
_,/3) Verify pressures are controlling and flow is as expected

Vs
II. In flight

ediately after take-off
) Valve box off

A.Im
)

" 2) Turn pump breaker on
';/3) Valve box on
V74) Verify pressures/flows agree with previous values from I1.C.

Pup {3 Pdown 3 &7

25) Tum-valveborof

V/6) Verify that Vstat2, CO,, and H,O are all reading correctly and no values

3

bypass on, pumps o
Flasks opened by:

fe cudtoal

Page 2 of 4

ff

565

prepurge T, and min flush T settmgs

prepurgeT 3 € € flushT s

Take-off time

Pbypass 3@

Pup \31{ Pdown 3YO Pbypass }bS Flow 2020

) Pump breaker off
) Valve box on

UTCU |

Flow 256 ©

utc 4 :|

trapT 1 W

2X

.of:

blinking on screen. If sampling schedule allows, let CO, and HZO stabilize
Start pre-purge
8) Note trap temperature

P55

B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),

34

and record values in chart below (nominal kft =1, 5, 10, 15, 21, 28, 36, and 48)
Pos | Flow (V) | Psa (torr) | End Time GgpALTF Profile # | Notes
1 (O l"! <3 —L UK K YO |
2 O] | ¥30 [\ R@ X \
3 10,06 | K9 [t 'S =t \
4 s | KM TSy i L
5 ol | X [wltrdy] |o \
6 |ipaa | KOs [aho)l Y [
7 110.p9 % M H eS| 4 | (ow ove cBRF
8 oS 33106 ZK z
9 [fo. Vo] ¥y [ Abs¥] 2\ g
10 [{a. e [ Y [WRM] |D Z
1| vl B3y [u-Se] & Z
12 7\ <+H( |V = g
13 [ lge)3 ] X394 [0 3y X 3 , .
14 g N[ L [T (G| 3 59 o~ (HTROS hud dveenty
15 | o OR] €S | VR (& =z
16 |10.96| $F2 I:A[%'-rco [c ) M w5 v Grheg)

¢=<""‘?lf

(bl (¢an

d"“f‘ la / ®
LJ‘ v}.%()



_KL/) After sampling flask 16, close flasks 1-16

Page 3 of 4

O~ yre 29°

V' 2) Note trap temperature trap T dﬂ. A
Pos | Flow (V) | Psa (torr) | End Time | GGALTF | Profile# | Notes | _
17 (o et 4R || 49 3 [t b mav ofler bay suitn
18 [ | Mg [uans] 8 3
19 | [0:0% F< 113\ 1.¥4 4
20 |jo, | Ths (20| 2] H
21 "'\‘\C'\‘ 913 [y TS I
22 [ 999 [ W npiMley] (o H
23 jﬁ‘\ WS K] & =
24 1453 e¥{d v Y
25 | Q45| g5 B ) 5
26 19492 ] q6QA povswd| S 5
27 159§ | 63 [S K] 19 S
28 | A | %3 it S s
29 (T(‘(q« i 7 24X *"((f pEY 5 figwr ¥
30 A K] 936 [3s3QY[ 2x | & _
31 [®oo LG Yoo \WJL| DE = e 90 [fco C Hiofis}H
32 <y 1 [ | Yy CH '

v/ 3) After sampling flask 32, close flasks 17-32 UTC i g 24

v~ 4) Note trap temperature trap T 4. 1

I1I. At the end of the sampling
! N
/ l) Turn valve box breaker off’ = e i : —S_U

\}) Turn Pumps breaker off

3) Ensure all flask valves closed
_\/4 Turn Mains breaker off
V/'5) Turn 28V breaker off

IV.

Post-flight

) Remove traps

Plug holes in dewar lid
Download flask sampling data to laptop and pen drive

V' 4) Empty beads from upstream trap into ‘wet’ bead container to dry
_V'5) Open downstream trap and set upright

>

V. Day after flight
V7 1) Transfer beads from downstream trap into p%ream trap

V2) Unload flasks. Box #1: ("]

[L:l\;l_ sl weed Lo by en o LR\

Box #2




Page 4 of 4
MEDUSA leak check procedures

Flask Leak Check Procedure #1:
7,1) 28 V breaker on, Valve box on, Pump box on

#) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on
3) Valve box off

4 4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
o /" 5) Valve box on

—.}) If necessary, “Clear All” (after being sure data from last flight secure on laptop)
_ ¥ 7) Adjust prepurge time to 20 seconds

V' 8) Run 20-second prepurge to evacuate all flask downstream tubes
(watch MEDP1, MEDP2, MEDPBY, MED PSA on AEROS)

9) Save PNG of AEROS Ps and Stats to laptop (YYMMDD RF## Leakcheckl png)
10) Valve box off

"11) Close Pdn, turn pumps off (will leave in position 1)
2512) Valve box on \Bmm{-{, on M ladesligh

A 13) Turn bypass on

S /1 T
Flask Leak Check Procedure #2: ‘_.—‘/‘ QU\ eﬁ{“{ lec‘:’- [’”f\ o I bow on |
<" 1) “Clear All” (Ms ow old 7 clhiedaheet

~2) Ensure AEROS is running with MEDP1,MEDP2, MED Psa, MEDPBYP recording
_V3) Adjust prepurge time to 20 seconds

" 4) Run 20-second prepurge to check all flask downstream tube Ps
e 5) Record times for AEROS matching: Start 00 ¥}y Finish / oY

6) Save PNG of AEROS Ps and Stats to laptop (YYMMDD RF## Leakcheck2.png)
>&7) Address any apparent leaks

-\ 7/

B ass / System Leak Check Procedure
l) Ensure bypass on
) Close PC1 and open PC2
~ 3) Turn valve box off
_V'4) Turn on pump breaker and let fun for 1 minute
v"5) Verify Pup - 0, Pdown—> ~180, Pbypass—> ~170
V" 6) Switch PC2 to closed and turn off pump
Z/’/) Wait 15 seconds and note Pu, Pd, Pb in table below
_8) After | minute, record values again.
_V9) After 5 minutes, record values again
V'10) If Pdown and Pbypass <2 torr/5 mins, skip to 12
"X 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
sccond, and then shut off pump to pressurize system in bypass. Snoop trap

o fittings, and fittings between and to boxes, and fix/tighten as necessary
“ 12) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
¥ > F 0 S ikl S
(¥ A0 i 15 (S
AT [ 4 [ 62 [ Ug

~ /SR Lu«..s/ WIee



NCAR/SCRIPPS MEDUSA Checklist

Date: 03 U }-Campaign: (20 LFlight: &fo4 From-To:HK¢§ — RN

I. Preflight

A. l‘)/ay(s) before flight

¥ 1) Prepare new traps w/ clean beads filled to 3” bel

V" 2) Install new traps

_v3) Load flasks, confirm old and record new flask IDs, and j
Record Flask Box Numbers: Box #1 (©] Box #2
) Install flask box retaining pins

Page 1 of 4

V.2009.11.03

Date (YYMMDD)= 29 ((0 6

Upstream:

w edge and bring to plane

Downstream:

é spect o-rings

‘/) Connect plumbing. Confirm lines are correctly installed with red label up
@/ 7) Replace cover shields and complete rack book
\/ 8) Record flask IDs into an Excel file on laptop (MED_YYMMDD RF##.xls)

0) If necessary, clear flask table (“clear all”)

é\j) If necessary, download data from previous flight to laptop and pen drive

11) Complete flask leak check procedure #1
& /“12) Wait as long as possible, 1-hour preferred, then complete ﬂask leak check

procedure #2
\/13) Pull bypass pressure down (PC1 closed), then pumps off an PC2 closed
V" 14) Record Ps: Pup 'S~ Pdown 23 Pbypass £ Ghen all power off

= Brska) NG b

Uic

Flask ID Table (View' from Front of Box)

o~ UTC | 60

e doyy

(z;,&{l_‘f 1180 1056 <° 1332
Jsa( ! 1271 1437 " 62
S e " sz |7 1247 175 |
1 )7.Ifo5' s <2 260 1319 w(“‘*
17 24 25 a \,(ﬂf'f = w:
124 { Rl 1> 62 20 V(77 bhox ~"
18 23 26 31 | oS, &
(233 [0 3R lo 377 26 A be
19 2 27 30 w: L\wtu
1214 12571 [00Y 1316 L "
D et A ﬂll@) " 1226 1L jacy e

Ensure that MEDUSA valve control key is in place

TooSe DPTUBE
B. 2/hours before take-off.: Dry ice and Sampler Set-up

\/l) Load dry ice into dewar 1.0” from lid
2)

\/3) 28 V breaker on, Valve box on, Main breaker on

/~/4) Record P/ A: Pup i'ﬁ
5) Sync MEDUSA clock w1th clock on {ptop

MEDUSA time UTC \

Laptop time UTC

UTij:};_é’

/ Y Pdown 136/ 41+ Pbypass M/ +5Y
Rl A Y
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v~ 6) Ensure VLV1 = 1, VLV2 = 1, VLV3 = odd, bypass on, pumps off S
Open all flask stopcocks 2 half turns Bg '}
8) Re-install splinter shields

Flasks opened by: ¥

Z/‘}) Confirm P upstream, P downstream, prepurge T, and min flush T settings

V10)

_-/ 11) Note trap temperature

C. 30 minutes before take-off.: Upstream trap and Leak-checking

V" 1) Complete bypass / system leak check

T

) Pump breaker off

‘/3) Verify{)

Pup

3

V'5) Valve box on

II. In flight

A. Immacediately after take-off

7/l') Valve box off
) Turn pump breaker on
Valve box on

Verify pressures/flows agree with previous values from IL.C.

v%

Pup

_ié) Valve bog off, both controllers to auto, turn pumps on

ressures are controlling and flow is as expected
“ Pdown SO Pbypass 159 Flow 2160

Pupset | 25 Pdownset 21© prepurgeT > flushT (S0
Verify that VLV2 is reading correctly and no values blinking on scree

T
k& iy

{

trap T

"

o et

.
Take-off time -~ UTCLO ;8. 3%

(ﬂ)” ~ Qo KOS_‘,‘IJS

34 pdown 340 Pbypass 0T Flow 3990
-5 Tasn valve hox on
V/6) Verify that ¥stat2, CO,, and H,O are all reading correctly and no values
blinking on screen. If sampling schedule allows, let CO; and H»O stabilize
_\/7') Start pre-purge
/8) Note trap temperature
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),
and record values in chart below (nominal kft =1, 5, 10, 15, 21, 28, 36, and 45)

o0 s e (B i A

trap T Bi_i_i

Pos | Flow (V) | Psa (torr) | End Time | GGALTF | Profile # | Notes ol

L [ OF [ s394 [2ode4s] 35 U | Oow) Toa w01 dmgd 3 Fanes dow e\,

2 [006 | B¥YL [w A\ 14| 2 f ’ = t90 K“L’q'

3 TV e [ 2 {

4 335 | =5 WL |

5 9.9C | ¥51 |[ZohyaeM| R |

6 192 | Y4 [1e96:49] 4 [

7 L0 [ M3 [Hroe] o l

8§ |G | Xx2L [tus2y| ) 2

9 19x> [ L [218%8Y < =

10 [ ¥ H 39 [esg] e e

| 294 | ¥14° verzy Is 2.

12 $37 | ¥ [11w6u4] 20 L

13 |10 ¢3 | ¥S PRy ls| 18 L

14 | 9t | ™S hz (€219 | .

15 [ 985 | S 3240 S 3

16 [9.8Y QUS [ AT (O s AUt 25 mam Ko atep o al b
R : FIeEY Aok
\ &Vuv .
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_‘/1) After sampling flask 16, close flasks 1-16 N UTC 2 : i{
ﬁ) Note trap temperature trap T 3944
Pos | Flow (V) | Psa (torr) | End Time | GGALTF | Profile # | Notes ’
17 997 [ a3 | 235134 2\ 2 wale L~ 3136 Yo dllow by Yhunge
18[00 | MY [Bus| 2L e gl
19 |¢.%6 | 944 [oowsoog| ¢ b
20 | 9L | qu | [ookbyol K 1
21 |ag1 | b2 [of¥&1-3%| i@ Bl
22 |81 | qLF [plovss| Js q
X I I B T I X il e X |
24 | 944 | Qs [oriby(] ¥ 1 —— :
25 9T | 939 brivae] | 5 vy sl b/ shipcock oim M sLu\ww}
26 31 | T43 || 5 © ’ ' '
27| 986 $1 (023 G] jo s
28 XS Lo [02:4U%] 15 <
2 [ Tdo | 955 lor-§F4o] 23 <
30 [1.€F ] 6l [gustSH 1K >
31 [9.92 | Q5) [oussEl 36 s ,
32 |57 | XY 03:005H Y4 s |k C(Ul/(,s’b@ LSHYS
_~/3) After sampling flask 32, close flasks 17-32 UTC i . 20
4) Note trap temperature trap T 391

I11. At the end of the sampling 1
E 2 o, b by b ol Hemg P
v 1) Turn valve box bredker off’ UTC _V( : _2/3
\/ 2) Turn Pumps breaker off
\"3) Ensure all flask valves closed
TV';) Turn Mains breaker off
_V'5) Turn 28V breaker off

IV. Post-flight

\/1) Remove traps

_V/2) Plug holes in dewar lid
Download flask sampling data to laptop and pen drive
mpty beads from upstream trap into ‘wet’ bead container to dry
) Open downstream trap and set upright

V. Dyfter flight
T/,) Transfer beads from downstream trap into upstream trap

/2) Unload flasks. Box #1: ((0F Box#2 IS
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MEDUSA leak check procedures
ok
Flask ocedure #1: _
@ T/L ump box on C \(65 / 5’6’9]
T/2) Ensure Box #1 = 1, Box #Z = 1, 6-way = odd, Bypass on
) Valve box off

) Valve box on :

4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
7’5 ,‘4 P on / © fF

\/g‘)’afl 76) If necessary, “Clear All” (after being sure data from last flight secure on laptop)
\ﬁ/- v 7) Adjust prepurge time to 20 seconds
V78) Run 20-second prepurge to evacuate all flask downstream tubes

(watch MEDP1, MEDP2, MEDPBY, MED_PSA on AEROS)

L/_9‘) Save PNG$pf AEROS Ps and Stats to laptop (YYMMDD RF## Leakcheck] .png)
GO L
V"10) Valve box off
A 1) Close Pdn, turn pumps off (will leave in position 1) + g
4 12) Valve box on

A 213) Turn bypass on
™

P Tmed o0 A gt
: Flask Leak Check Procedure #2:
'1,’\\ }\ V1) “Clear All” ( {m*‘ 3 had B A 0 j\
/L-C,) L O ;/‘2) Ensure AEROS is running with MEDP 1, MEDP2, MED_Psa, MEDPBYP recording
M ™ :/Z’a) Adjust prepurge time to 20 seconds
2< “"4) Run 20-second prepurge to check all flask downstream tube Ps@€e-
W Record times for AEROS matching: Start 8134 (S Finish (§Y*]

~v/6) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheck2.png)
/x 7) Address any apparent leaks

= Bypass / System Leak Check Procedure
/1) Ensure bypass on
V2) Close PC1 and open PC2
_b_/3) Turn valve box off
_/4) Turn on pump breaker and let run for 1 minute
5) Verify Pup = 0, Pdown-> ~170, Pbypass=> ~170
;/6) Switch PC2 to closed and turn off pump
7\4’!) Wait 15 seconds and note Pu, Pd, Pb in table below
¥ 8) After | minute, record values again.
V9) After 5 minutes, record values again
_vT10) If Pdown and Pbypass <2 torr/5 mins, skip to 12
:11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap
/ fittings, and fittings between and to boxes, and fix/tighten as necessary
12) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments

Gy [ 25 [ 16T [ [€5

141493 | L6 b3 | (69

(108300 30 ZNINER

‘~é hwws W~

M dron
™ b
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NCAR/SCRIPPS MEDUSA Checklist V.2009.11.03
Date: 0{[10 {__ Campaign: J®QL Flight: °0S  From-To: (ZR-CH<

I. Preflight : _
A. Da J(s) before flight Date (YYMMDD)= O O¥
1) Prepare new traps w/ clean beads filled to 3” below edge and bring to plane
- 2) Install new traps Upstream: & Downstream: E
3 Load flasks, confirm old and record new flask IDs, an{ inspect 0-1ings"~ cop |
) Record Flask Box Numbers: Box #1 (! ) £ Box# |9 . I_FULT//
5) Install flask box retaining pins ‘\T)
V6) Connect plumbing. Confirm lines are correctly installed with red label up
& V7 Replace cover shiel complete rack-book”
O 8)Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF##.xls)
)_( 9) If necessary, download data from previous flight to laptop and pen drive

'10) If necessary, clear flask table (“clear all”)

vT11) Complete flask leak check procedure #1
2) Wait as long as possible, 1-hour preferred, then complete flask leak check

procedure #2

ute B4 F

utc )8 : ST

/é) Pull bypass pressure down (PC1 ¢losed), then pumps off and PC2 closed

V14) Record Ps:  Pup PdowiiZZ Pbypass X then all power off
L Gs =

Flask ID Table (View from Front of Box)

1268 L1230 || 150G <= (% FL
" 56T [T153 T sl 196

CESi

" 1580

1% 3¢

% F

1570 -

8 l-ZCl"O

154 @

(e dap

" ﬁ/ @ 3 Y X
St | ZQZ)@‘% 286 " o4
\ ’f\ ‘ . .
i 302 |7 josr [T 059 | 1590
W 10 )
B st P lees 7 et " 17130
20 2 21 ] I 29 5T ~ Moesuaa <
B. 2-hours before take-off.: Dry ice and Sampler Set-up S i - =
_ 1) Load dry ice into dewar 1.0” from lid LTC {K 2Q
0\)\\‘ Pl 2) Ensure that MEDUSA valve control key is in place
é‘ 3) 28 V breaker on, Valve box on, Main breaker on _ & ?
(\N&v“’ ) V 4y Record P/ A: PupSOL/ 4B Pdown 457/ +259 Phypass 16577210 [ 2elts
\ \/'5) Sync MEDUSA clock w1§1 clock on laptop L
bw" MEDUSA time UTC J_ : %0 Laptop time UTC @ 4 Al &)
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éﬁ) Ensure VLV1 = 1, VLV2 = 1, VLV3 = odd, bypass on, pumps off Eg 85

. Open all flask stopcocks 2 half turns | Flasks opened by:
\g/”@ /3 Re-install splinter shiclds u_ww{ le. A =
+/9) Confirm P upstream, P downstream prepurge Tyand min flush T settings b
Pupset |35 Pdownset 3 Fo prepurgeThT 150 }(z\‘('tWJQ *
10) Verify that VLV2 is reading correctly and no es blinking on screen Y J:\
\/’ 1 l)Note trap tcmpcraturc trap T l‘lo ) o a%

’\\UV 1) Complete bypass / system leak check

|

~— 2) Valve box off, both controllers to auto, turn pumps on
\/3) Verify pressures are controllmg and flgw,is as expected
7 Pup {35~ Pdown 310 PbypassTRE % Flow 2490
¥ 4) Pump breaker off
VV'5) Valve box on
I1. In flight - G
A. Imrpediately after take-off Take-off time UTC £Q: t_& L
.7,1) Valve box off
) Turn pump breaker on
3) Valve box on
?4) Verify ssurcs/ﬂows agbee with plCVlOUS values from I1.C.
Pup ! Pdown .1& Pbypdbb 'u Flow &
_\_/ 6) Verify that Vstat2, CO,, and H,O are all reading correctly and no values
v blinking on screen. If sampling schedule allows let CO; and H,O stabilize
~ 7) Start pre-purge L5 7-0 > 3 >
v 8) Note trap temperature trap T ¢ ';[ 0c O
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),
and record values in chart below (nominal kft = 1, 5, 10, 15, 21, 28, 36, and 45)
Pos | Flow (V) | Psa(torr) | End Time | GGALTF | Profile # Notes
L[908 [BH] Oy % I | Flo~ drpped a feow fwes drng Pllshy Cfgj}
> TRoS | gb¢ [T 26 | | it )
R B S O o T A T I
4 q A | ¥S6 200 O [
5 784 F| I | L 2§ Z4 [
6 Y o [PUsy] g [
7 13b | ¢4 [ St Z
8 [ 9438 | *Sv [wuypiy ¥ 2
9 [Joed [ B> g Y L
10 [ Ge2| g P iS 2
11 [ (0.95[%S% DL&YLl 24 *
12 | (o8] ¥ [2°33-54 23 z
13 [AAL (x4 F [lns}icq 3
14 9 A% [ 35 o QB‘_& 3 2
15 |gq.99 [ ¢ [0 ¥ <l >
16 [lo02 | gb2 [1%145] A o
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1) After sampling flask 16, close flasks 1-16 7’ Dg
¥ 2) Note trap temperature tra j
Pos | Flow (V) | Psa(torr) | End Time | GGALTF | Profile # | Notes . "
17\_,\/\/\/‘\/\/\-/\_/\_/\_/\/\_/\_/\-/\/‘ no+laXlk ~5 W‘LQ ZD é—
18 [loed [94Y  |Bur6 K 3 [walled aglon «s fosi. Torbyw
19 [4.64 | 157 [VPbus] |
20 (745 [ g5 [ysowoy & A4 . . M
21 Q%% | ¥ |[esssy 1§ AR Wovs (it L 10
22 |1.9F ] 41F Jeove ] ¥l Yy 7
23 |[c.oec | 9¢q |(we¥s?+H =B 4
24 |99 |95 pa 23| 2B (o] Y
25 [9.96 | 160 o rdisg R K3
26 | A4 | 96 @ dus3 S 5
27 [49Y [968 hwIlS6] (8 | v
28 19Q9¢ [ 930 lcetpor]| ¥ [all A
29 | 988 [96r boyrig| 2@ S | dey [mg wllavder—nazied 2\
30 [49¢ [ 9 pliopdy] &3] < g F _
31 %4 | 06 [0l 3W| 43| S | | 0[50 @ o[ Hd8 o 4 oge
32 |06 | 831 Puww| BB S 03 135V p4
i_/:;) After sampling flask 32, close flasks 17-32 urc ! . QA
¥ 4) Note trap temperature trapT “0Q
I11. At the end of the sampling
s
v 1) Turn valve box breaker off” LITC I 2}3

V' 2) Turn Pumps breaker off
v 3) Ensure all flask valves closed
V/4) Turn Mains breaker off
__\/5) Turn 28V breaker off

IV. Post-flight

4 1) Remove traps
 2) Plug holes in dewar lid
v/ 3) Download flask sampling data to laptop and pen drive
_V/4) Empty beads from upstream trap into ‘wet’ bead container to dry
V/'5) Open downstream trap and set upright

V. Day after flight
) Transfer beads from downstream trap into upstream trap
2) Unload flasks. Box #1: {3 Box#2 & 4o5
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:
V1) 28 V breaker on, Valve box on, Pump box on
V2) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on
L/\/S_) Valve box off
_V4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
5) Valve box on
X6 If necessary, “Clear All” (after being sure data from last ﬂlght secure on laptop)
1) Adjust prepurge time to 20 seconds , MZ v {ii
+v8) Run 20-second prepurge to evacuate all flask downstream tubes
(watch MEDP1, MEDP2, MEDPBY, MED_PSA on AEROS)

/9 Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF## Leakcheckl.png) n,cf'L
10) Valve box off ob 2 was
V11) Close Pdn, turn pumps off (will leave in position 1) Q [MJ]/"&/\/ WQ
_Z 12) Valve box on \Jr- oS V ’\{3(*/4
X 13) Turn bypass on 3 /’s QU(L
Flask Leak Check Procedure #2:
V1) “Clear All”

\_/ 2) Ensure AEROS is running with MEDP1,MEDP2, MED_Psa, MEDPBYP recording
V3) Adjust prepurge time to 20 seconds
4) Run 20-second prepurge to check all flask downstream tube Ps(%&
75) Record times for AEROS matching: Start 1% ‘(3 -30 leSh S
_v6) Save PNG of AEROS Ps and Stats to laptop o (YYMMDD RF## Leakcheck2.png)

%}7) Address any apparent leaks » \,\fj\'\ =
B ? Qe : Qod
yass / System Leak Check Procedure ¥ ™

_;/l) Ensure bypass on (j,\ .
_¥2) Close PC1 and open PC2 UL AN
“\/3) Turn valve box off , )(v\,p,; o \
'V 4) Turn on pump breaker and let run for 1 minute Q Wﬂ” S >
fj) Verify Pup = 0, Pdown—> ~170, Pbypass=> ~170 = «“.3\'\ iy 5
V6) Switch PC2 to closed and turn off pump &

v 7) Wait 15 seconds and note Pu, Pd, Pb in table below
\/‘8) After 1 minute, record values again.
9) After 5 minutes, record values again
10) If Pdown and Pbypass <2 torr/5 mins, skip to 12
bl 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap
\/ fittings, and fittings between and to boxes, and fix/tighten as necessary
V' 12) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments

Avrzo [ R [ ise | 16X

191183 1 5} | 16%

[ditess | VL ISE] o8
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v 2eoqA aee o
NCAR/SCRIPPS MEDUSA Checklist ‘{/ 2009.11.03
Date: (91 lt Campaign: ' v?0ZFlight: <\ X €0 From-To: DZ2eH -N T
I. Preflight

A. Da (s) before flight Date (YYMMDD)= © 7 il 13 (N z ,..,w>

v/f ) Prepare new traps w/ clean beads filled to 3” below edge and bring to plane
2) Install new traps Upstream: < Downstream: 15

Load flasks, confirm old and record new flask IDs, and inspect o-rings
4) Record Flask Box Numbers: Box #1 {3 Box #2 2
_\/ ) Install flask box retaining pins
Connect plumbing. Confirm lines are correctly installed with red label up
'/ 7) Replace cover shields and complete rack book
) Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF## xls)
‘/9) If necessary, download data from previous flight to laptop and pen drive
10) If necessary, clear flask table (“clear all”)
__11) Complete flask leak check procedure #1 UTC
_12) Wait as long as possible, 1-hour preferred, then complete flask leak check
procedure #2 UTC g
___13) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
__14)Record Ps: Pup ~ Pdown_ _ Pbypass __ then all power off

Flask ID Table (View from Front of Box)
LR LE o P 258 <L 113Y
NCEUI S i T S A 5
A Rt S A A (AT
N0 0 lisy =+ WS | 100k

17 24 25 32

1125 120t 4= I+ Vo490
18 _ 3 26 31

102K 1S6 1229 1299
Y ez |? o3 |7 jed |7 1S9
*uds L ovad P sz 1L sz

B. 2-hours before take-off.: Dry ice and Sampler Set-up
1) Load dry ice into dewar 1.0” from lid UTC
__2) Ensure that MEDUSA valve control key is in place
__3) 28 V breaker on, Valve box on, Main breaker on
__4)RecordP/A:Pup __ / Pdown /  Pbypass [/
~5) Sync MEDUSA clock with clock on laptop
MEDUSA time UTC ___ : :  Laptoptime UTC __ :__
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__6) Ensure VLVI1 =1, VLV2 = |, VLV3 = odd, bypass on, pumps off

_7) Open all flask stopcocks 2 half turns Flasks opened by:

~8) Re-install splinter shields

__9) Confirm P upstream, P downstream, prepurge T, and min flush T settings

Pupset Pdownsct prepurgeT flushT
_10) Verify that VLV2 is reading correctly and no values blinking on screen
___11) Note trap temperature trap T

C. 30 minutes before take-off.: Upstream trap and Leak-checking
__ 1) Complete bypass / system leak check
__2) Valve box off, both controllers to auto, turn pumps on
_3) Verify pressures are controlling and flow is as expected

Pup Pdown Pbypass Flow
__4) Pump breaker off
___5) Valve box on
II. In flight
A. Immediately after take-off Take-off time UTC

__ 1) Valve box off
_2) Turn pump breaker on
_3) Valve box on
4 Verify pressures/flows agree with previous values from I1.C.
Pup Pdown  Pbypass  Flow
__5) Turn valve box on
_6) Verify that Vstat2, CO,, and H,O are all reading correctly and no values
blinking on screen. If sampling schedule allows, let CO, and H,O stabilize
___7) Start pre-purge urc .
__8) Note trap temperature trap T
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),
and record values in chart below (nominal kft =1, 5, 10, 15, 21, 28, 36, and 45)

=]
W

Flow (V) | Psa (torr) | End Time | GGALTF | Profile # | Notes

[eREN RRe R Ll B AR SO B el )

O

o

[a—
[—

o]

p—
(OS]

i

._.
wn

—
=)




1) After sampling flask 16, close flasks 1-16

__2) Note trap temperature

Page 3 of 4

Utc s
trap T

Pos

Flow (V) | Psa(torr) | End Time | GGALTF | Profile #

Notes

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

_3) After sampling flask 32, close flasks 17-32

___4) Note trap tempcraturc
I11. At the end of the sampling

1) Turn valve box breaker off"
~ 2) Turn Pumps breaker off
__3) Ensure all flask valves closed
___4) Turn Mains breaker off
__5) Turn 28V breaker off

IV. Post-flight

__ 1) Remove traps
__2) Plug holes in dewar lid

~3) Download flask sampling data to laptop and pen drive

UTC
trap T

UTC

_4) Empty beads from upstream trap into ‘wet’ bead container to dry
___5) Open downstream trap and set upright

V. Day after flight

1) Transfer beads from downstream trap into upstream trap
Box #2

__2) Unload flasks. Box #1:
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MEDUSA leak check procedures

FlaSk Leak Check Procedure #1:
) 28 V breaker on, Valve box on, Pump box on

2) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on Jo
7-{3) Valve box off Wi« by
_“ A) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 mifute it 5

¢ \§ 5) Valve box on UP‘h \ .
& If necessary, “Clear All” (after being sure data from last flight secure on laptop) S )
ﬁ Adjust prepurge time to 20 seconds v (S6
v 8) Run 20-second prepurge to evacuate all flask downstream tubes G _ Y+ So_
(watch MEDP1, MEDP2, MEDPBY, MED PSA on AEROS)

_9) Save PNG of AEROS Ps and Stats to laptop (YYMMDD RF## Leakcheckl.png)
/ 10) Valve box off
;//1 1) Close Pdn, turn pumps off (will leave in position 1)
v X2) Valve box on
v 13) Turn bypass on

Flask Leak Check Procedure #2:

1) “Clear All”

__2) Ensure AEROS is running with MEDP1,MEDP2, MED_Psa, MEDPBYP recording
__3) Adjust prepurge time to 20 seconds

_4) Run 20-second prepurge to check all flask downstream tube Ps00

__5) Record times for AEROS matching: Start Finish

__6) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF## Leakcheck2.png)
_7) Address any apparent leaks

Bypass / System Leak Check Procedure
1) Ensure bypass on <o "Q
. __2)Close PC1 and open PC2
_3) Turn valve box off 5
__4) Turn on pump(greakﬁnd let run for 1 minute
__5) Verify Pup 2 0, Pdown—> ~170, Pbypass—=> ~170
__6) Switch PC2 to closed and turn off pump
__7) Wait 15 seconds and note Pu, Pd, Pb in table below
_ 8) After_| minute, record values again.
_9) After$ minutes, record values again
__10) If Pdown and Pbypass <2 torr/5 mins, skip to 12
__11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap

fittings, and fittings between and to boxes, and fix/tighten as necessary
_12) Return PC1 and PC2 to auto

SRR SN S SNV

o910

—i:f’é}o ?é‘,j Time (UTC) | Pup Pdn Pbypass | Comments
LT o730 | F IS | 167
ol 19 30| ¥ iSX | 16

01203 9 iS9 6 %

=]




5

s

p-Ri

Date: 09 (| ([

I. Preflight

A. Day(s) before flight
I) Prepare new traps w/ clean beads filled to 3” below edge and bring to
<~ Downstream:

\/ 2) Install new traps

ii/")

NCAR/SCRIPPS MEDUSA Checklist
Campaign: Q(PPTLFlight: 606 From-To: K} ZCd NZCH

Page | of 4

V. 20091111

Date (YYMMDD)= ©9 11 10

Upstream: <—

/) Install flask box retaining pins

-/6 Connect plumbing. Confirm lines are correctly i
) Replace cover shields and complete rack book
78) Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF##.xls)

Load flasks, confirm old and record new flask 1Ds, and inspect o-rings
Record Flask Box Numbers: Box #1 | & Box #2

24

ytalled with red label up

9 If necessary, download data from previous flight to laptop and pen drive
7/1 0) Check that flask table is clear. If not, “clear all”
11) Complete flask leak check procedure #1

12) Wait as long as possible, 1-hour preferred, then complete flask leak check
procedure #2
Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
Pdown [&[ Pbypass ) &> then all power off

43)

\/ 14) Record Ps:

Pup T

LI s

Start UTC O'b

Start UTC &2 :

Jislane

lé 55@{2{/{_”1{ ID Table (View from Front of Box)

12 N 5 4 5 -
12718 @‘g’;\ 128Y L nad
14 T 6
a6 0% (6% 11373
15 10
(19 1033 1236 a7
16 9 8 - 1
1||’-}o sy -=— hos Welold
17 E 24 25 _ 32
nes 203 1 U7 1090
18 23 26 31 :
102 56 2H 129%
19 22 : 27 30
163 N3 [ 64 5
20 21 . 28 29
éﬁt 1, a4 a3 17 232
2-hours before take-off.: Dry ice and Sampler Set-up
7,\%1 Wito é Load dry ice into dewar 1.0” from lid UTC1¥4 : 1O
ol ) Ensure that MEDUSA valve control key is in place
! 005 & L 3) 28 V breaker on, Valve box on, Main breaker on

: Pup 460/

‘_jr) Record P/ A Pdown 749/
'5) Sync MEDUSA clock with clock on laptop +/- | sec
MEDUSA time UTC 2= :

iF :2© Laptop time UTC 20O :

Pbypass ] /

2 28

19: 4%

Proken
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6) Ensure VLV1 =1, VLV2 = 1, VLV3 = odd, bypass on, pumps off
' Open all flask stopcocks 2 half turns Flasks opened by: (D& 12-32 B5 | -(4
) Re-install splinter shields and complete rack book
zg) Confirm P upstream, P downstream, prepurge T, and min flush T settings
/ Pupset 130 Pdownset 270 prepurgeT E flushT & O
10) Verify that no values are blinking on screen
Z\//I) Note trap temperature trap T 4O
_/2) Complete bypass / system leak check Do ~x c«llrea‘é)r
-/ 13) Ensure valve box off and both controllers to auto
v/ }4) Turn pumps on
Y715) Verify pressures are controlling and flow is as expected
/ Pup (29 Pdown 370 PbypasiRZ. Flow 2300
'7/1 6) If necessary, “Clear All” (after being sure data from last flight copied)

> J7) Pump breaker off
v/ 18) Valve box on il {Z: lCi’DSA/\ coM\JU.,-\e\.a,_ Sl s .
?\e\oaa-*‘wﬂgg €l ve S—%F}-L-ef\/\

W

I1. In flight
A. I\r'n}qediatql_y after take-off Take-offtime ~ UTC 2\ : 2 36

- 1))//5{1% box off

%}’f urn pump breaker on

—"3) Valve box on

) Verify pressures/flows agree with previous values from II.C.

; Pup 130 Pdown 367 Pbypass 7 Flow 2702 conn ot ek Jq,.;;L—a -

’@?) Verify that Vstat2, CO,, and H-O are all reading correctly and no values pzlos (s Ro-oOn

blinki \/fscreen. If sampling schedule allows, let CO; and H,O stabilize

/' 6)Start pre-purge UTC2\ : 13 : ~

Aote trap temperature trap T 39. % ( adljos i Y -3
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate

sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),

9 %6 and record values in chart below (nominal kft = 1, 5, 10, 15, 21, 28, 36, and 46) . i
) 5 VAWEC ARE OCE ega\@ (000 Wes ve2n AV 1.6 -1 HAF
Pos Fldw (V) | Psa(torr) | End Time | PALTF Profile # | Notes s 4 o l_.) i
1 ‘ 92% [21'55:00|2 1.2 1. [pwtolonpl S0 gup OXWrTA T At
2 g.%5 | a34d 2 o3:32|20 6 AL
3 |99 G231 [pzcn:2413.0 1
4 |9.94 920 |z211:86% a.) 1 | eeeaay ‘
5 %> | A3 ;72356 So L. corting A 2001 @ bednniny”
6 9 85 935 22343 .o 1 B
7 1946 | S50 olsg \.6 2
8 946 | a3L prepsll 5S¢ 2 |etoofs>
O a5 | 925 |25.0%:A| 10. 2
10 [a.«3F | a3\ 23- 38| B.6 2
11 |a%¥} [g3%2 (23 |3 215 2
12 [9%% | a2% [23:z443| 239 2.
13 |94 K5 =2 |184337 1. F Z  NuedT clovds
14 |9 %6 Tl 23494 3.6 = FIITETEID
15 | 7.4 A4 [2vd0:26| 11 R 2
16 (195 [a35 [B#5]| b6 3
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;/-)»After sampling flask 16, close flasks 1-16 (rO UTC €0 : OO

~~2) Note trap temperature u:>\a§~\ﬂtr-0€v trap T 4D.3 (?far:\l';o “d"“ci’D
ot el aovo \J-f\& :
Pos | Flow (V) | Psa(torr) | End Time | PALTF Profile # | Notes §
17 9% | 9\F Ip<woz| 2\ C = 1
18 996 | <1l |o:psi2| 239 3 [
0 19 |98 939  |oygaol23.9 o i
b~ 20 G994 | 930 |osé8al in.o | A
e, 21 982 | 4T joexs936] R ¥ —
o 2 %z | 94¥ |etoz o] 4. S :-(
o S PR 939 |oloced] sA | Y coming OT croub ,
l124 A %4 924 ol e "]/5 ) (?‘C"'*Oé:b-.m) A9 S hgi-\o, _
= 25 |34 | 940 o35St 6.S £ %:f;“Q e
7 26 [aH a4l [eviezMles | S
27 |4 %% | adl ol 2603 | 2.4. 9 S/e [0y rmodé A A0 22— \Au&@&;cmﬁ
28 |G B a95 Joi=32l |5 o | & Yo G
. 29 |9.%72 936 o136 i O | 6 Gne )
\\ 30 |G El | M2 |opzFql| S.0 6 |low ol vato &pm
[ [ags [922 [=43eg] 1.H | 6 |
32 [5ZsA= | e [o42i35] U 67 7] uors co NC O Shoe  Fo C ChaDEL
-_~j L‘lé 23 ook pR S Som.\\’z[\qé_ @J%/qu

UTCel : 205

trap T izf'élj (QC&; Ui &_ )

3) After sampling flask 32, close flasks 17-32
%) Note trap temperature

[11. At the end of the sampling
\”" 1) Turn valve box breaker ofl UTCo% ;371
_\_/;)”Turn Pumps breaker off
L 3)Ensure all flask valves closed
) Turn Mains breaker off
/' 5) Turn 28V breaker off

V. Post-flight

/ ’)/IiCIHO\’e traps

2) Plug holes in dewar lid
__73) Download flask sampling data to laptop and pen drive

Mf,)f Empty beads from upstream trap into ‘wet’ bead container tq dry
/’5) Open downstream trap and set upright — te ke Vq Ko w e
V. Day after flight

1) Transfer beads from downstream trap into upstream trap

2) Unload flasks. Box #1: ||| Box#2 )15
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:

/1) 28 V breaker on, Valve box on, Pump box on

/'2) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on
_//’3) Valve box off

_}) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
_<’5) Valve box on

16) [f necessary, “Clear All” (after being sure data from last flight secure on laptop)
_,_/7) Adjust prepurge time to 20 seconds

4&) Toggle between bypass on/off 6 times over I-min to pull PSA down to <200

_/9) Run 20-second prepurge to evacuate all flask downstream tubes

7er) Save PNG of AEROS Ps, Flows, and Stats to laptop

7 11) Valve box off

_/{2) Close Pdn, turn pumps off (will leave in position 1)

_/1’3) Valve box on

;/1 4) Turn bypass on e S T T "’7"\ R

Flaék Leak Check Procedure #2: /'75 _® e s fi—lfl—é’i M5 7_9 Pb 44

-_T),)—“Clear All” of sterd BSA o) i

7/2') Ensure AEROS is running withWWBYP recording

v/ 3) Adjust prepurge time to 20 seconds

L(é Run 20-second prepurge to check all flask downstream tube Ps

“5)yRecord times for AEROS matching: Start 19° S Finish 2.0 *© =+

6) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_ RF## Leakcheck2.png)
7) Address any apparent leaks

T =0 avn SRSt aF ch on o e -\7’4(6’2
) ‘9 o I\lﬁpass / System Leak Check Procedure ’
A

JEnsure bypass on
~72) Close PC1 and open PC2
Turn valve box off

—74) Furn on pump breaker and let run for 1 minute

~~5) Verify Pup ~ 10, Pdown ~160, Pbypass ~160

_\_/6) witch PC2 to closed and turn off pump

~7) Wait 15 seconds and note Pu, Pd, Pb in table below

¥ _8) After | minute, record values again.

7/ ) After 5 minutes, record values again

~A10) If Pdown and Pbypass <2 torr/5 mins, skip to 12

X 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap
fittings, and fittings between and to boxes, and fix/tighten as necessary

+/ 12) Return PC1 and PC2 to auto

Cloer el

Time (UTC) | Pup Pdn Pbypass | Comments
20 j5i00] “ |60 165
70.z5 co| ~q7 | 427 (677
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NCAR/SCRIPPS MEDUSA Checklist V.2009.11.11
Date: 2007 rug Campaign: MIFfy 2Fllght (Bf From-To: NZcd — A cC (’{
Oﬂ e Ven

gu‘f-'v‘-o s Ve
I. Preflight )
A.Day(s) before flight Date (YYMMDD)=_ &5 il | Z, (oci /1 !&j
Z Prepare new traps w/ clean beads filled to 3" below edge and blmg lane o e
2) Install new traps Upstream: y) / Downstream: A%

5/ Load flasks, confirm old and record new flask IDs, and inspect 0—1'ihg5
% Record Flask Box Numbers: Box #1 _{\]  Box#2 j{§
fes A .)/‘oj'lnstall flask box retaining pins
(C(I’ 0N j) Connect plumbing. Confirm lines are correctly installed with red label up
Qa / /T) Replace cover shields and complete rack book

v f\d’
U;/a % 8) Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF## .xls)

5% X 9) If necessary, download data from previous flight to laptop and pen drive
\ /O) Check that flask table is clear. If not, “clear all”
[ 1) Complete flask leak check procedure #1 Start UTCZ?. Z? e >
g R ~712) Wait as long as possible, 1-hour preferred, then complete flask leak check 2 2.« |
. Bk B procedure #2 Start UTC 14 : S 2 -
‘\/ b ) "‘./ e (7 A3) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
¢ s :; 9/ Cg 1\4) Record Ps: Pup Pdown Pbypass __ then all power off
:jc% Flask ID Table (View from Front of Box)
FOL i 13 12 5 4
[008 < [/40 [153 <« [Ole
14 . 11 6 ; 3
[ 198 [1AF /144 [d32
15 . 10 . 7 2 ,
106%F /139 11381 [0%9
16 9, . 8 N 71 1 .
| J22%|] JAB8 =< [AAL Yz
17 * " E 24 25 N 32 »
ks l1ed 15 1243 1400
18 j 23 5 26 ’ ) 31 ¢
|23 TEE REL [ 1 24
19 _ 22 200 27 e 30 5 1 o
|46 | 1487 Ja55 |25
20 ) 21 : 28 29 :
1503 1, |idl jootr 1, 101}
B. 2-hours before take-off.: Dry ice and Sampler Set-up ST
-_9) Load dry ice into dewar 1.0” from lid UTCI9 : o)/
_2yEnsure that MEDUSA valve control key is in place o
)/28 V breaker on, Valve box on, Main breaker on- T, =l A0 y's,
/tp Record P/ A: Pup “40 / g/Pdown 0 X - Pbypasq‘p&l I (X avave ‘_Qé
5) Sync MEDUSA clock with clock on laptop +- 1 sec ';-:7])

MEDUSA time UTC _'_ci : &2 ok Laplop time UTC 14_ 1S 102
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%Ensm‘e VLV1=1,VLV2=1, VLV3 = odd, bypass on, pumps off
_."7) Open all flask stopcocks 2 half turns Flasks opened by: Sy
rg)/Re-instaIl splinter shields and complete rack book
g@TCcmﬁ rm P_upstream, P downstream, prepurge T, and min flush T settings
Pupseag_d Pdownset 27« prepurgeT €©  flushT =

g}) Verify that no values are blinking on screen
L 11) Note trap temperature trap T 4O
MZ) Complete bypass / system leak check
_~13) Ensure valve box off and both controllers to auto
_/f;l)/Turn pumps on
_ —15) Verify pressures are controlling and flow is as expected

_ Pup 24 Pdown FH Pbypass /10 Flow 2920
;,lrﬁ') If necessary, “Clear All” (after being sure data from last flight copied)
= 17)-Pump breaker off
~~18) Valve box on

II. In flight
A. Immediately after take-off Take-off time UTCZo: il 1o
1) Valve box off
'TL/}»Tum pump breaker on
_~73) Valve box on
%) Verify pressures/flows agree with previous values from [I.C.
Pup 130 Pdown>? Pbypass____ Flow 2700
\ 5) Verify that Vstat2, CO,, and H,O are all reading correctly and no values
blinking on screen. If sampling schedule allows, let CO, and H,O stabilize
_‘f/fi) Start pre-purge UTC 2+ a4+ 36
\.7) Note trap temperature trapT HY0.%
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),
and record values in chart below (nominal kft = 1, 5, 10, 15, 21, 28, 36, and 46)

Pos Flow (V) | Psa (torr) | End Time | PALTF Profile # | Notes

| gal| 4% |2\ 50:8q) 39 1

2|4l | a4 |2t >4 36| 33 i

3 |9%4 | 936 |zisv2y 2X 4 =

4 |9%5 | G322, |2to1s5| 21 L

5 [9.9¢ | g3z |[2207s9] 133 1

6 |@e4 | 932 |no03| AT 4.

7 %2 |26 2L 1tl6| 4.0 1

g8 |9.%2 | 9> | 211300 1B 1

9 |9.87 a3 00 0866 2% 2 | ATl torcd T WALWONGOING
10 [9.€F |35 |wike3| 2% 2

11 |a.%6 | q29 |eozzca | 206 Z

2 993 923 |leZt4L| 1%2.G | 2-

B3 19490 | g€ wze33| 9. F | 7

4 g9.g0 | qro |002259 4.6 2- |

15 924 [ 415  |00tLS fanft ZAL2 [ AScA T 0T of whe
16 |9 3F [G18  |eoclbol |55 2

i
b

}.
l‘o
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V' After sampling flask 16, close flasks 1-16 UTC)H 2 - HY .
_v"2) Note trap temperature trap T = F (-’-(C/( Vrh 1¢)
Pos Flow (V) | Psa (torr) | End Time | PALTF Profile # | Notes
17 | A5l Qe |tosSesi| \L = Ascend o U0 (Loninnjgl coNnT
18 |92 | 9oy |pdszsd \F 2
19 [9.-5Z | 950 |p<e35| 210.€ 2
20 |93 J4t5  lerorss| 29| 3 |
21 957 942 |oro33e| zawl | 2 |f
2 [agf | 95¢  |ocnze| 40 2l
23 [4%S |99+ n3sa| 2K &+
24 |9 %l |92$  we4dled| | .6 o (cde - awengi-p fov Mg kel celr o
25 |93 | 929 ¢T #:vo| \Z H e O
26 [97% |97 prdn2| 3.L o L iy
27 |G 4% | atS | Brog| <7 o '
28 [9H_ | 923 lezsS\6| | s
29 | 9K |« “n3-3and | 5
30 | T2 | 909 le3dbNl S 5
30 | 9.3 [ 919 |oz ey =€ 5 GBS
2 (9% | 930 | o331 4l S Tstoth
;'/é)fAﬁer sampling flask 32, close flasks 17-32 UTC M VCaLLA
4) Note trap temperature T 40O
- lepog
[11. At the end of the sampling
17 1) Turn valve box breaker off’ uTCOY :20%,
) Turn Pumps breaker off
L73) Ensure all flask valves closed
A Turn Mains breaker off
«5) Turn 28V breaker off
IV. Post-flight
)@ Remove traps ;
ijPlucr holes in dewar lid ~ Ac+u e\l ?MCQQ N e A fiase 9o £
Download flask sampling data to Iaplop and pen drive ) X }‘JCC.Q. o

4 ’Empty beads from upstream trap into ‘wet’ bead container to dry t { 0&%] ﬂCS_,
5) Open downstream trap and set upright

V. Day after flight
1) Transfer beads from downstream trap into upstream trap

\A/Unloadﬂasks Box#1: 1pn 9 Box#2 VY%
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MEDUSA leak check procedures

Fla6k Leak Check Procedure #1:
) 28 V breaker on, Valve box on, Pump box on

\/2) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on

V3) Valve box off

T/4‘)'Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for I minute
) Valve box on

[f necessary, “Clear All” (after being sure data from last flight secure on laptop)

) Adjust prepurge time to 20 seconds

Toggle between bypass on/off 6 times over 1-min to pull PSA down to <200

9) Run 20-second prepurge to evacuate all flask downstream tubes AL T\ D

0) Save PNG of AEROS Ps, Flows, and Stats to laptop

) Valve box off _

2) Close Pdn, turn pumps off (will leave in position 1)

3) Valve box on

e

s

$>

sk

KK

V 14) Turn bypass on .
22:22 80 4 e 167

Flask Leak Check Procedure #2:
1) “Clear All” T
~"2)Ensure AEROS is running with MEDP1,MEDP2, MED Psa, MEDPBYP recording
~73) Adjust prepurge time to 20 seconds . )
4) Run 20?se§0nd prepurge to check all flask downstream tube Ps ER-+3 S
y-Record times for AEROS matching: Start %6325 Finish =& O%~
—6) Save PNG of AEROS Ps and Stats to laptop (YYMMDD RF## Leakcheck2.png)
J) Address any apparent leaks < -5\25\,'-(-. {Fee 04 2 ad .Qw-(;é'@ >

5

SN

Eypass / System Leak Check Procedure
1) Ensure bypass on
z)f/) Close PC1 and open PC2
_7)) Turn valve box off
7/1’) Turn on pump breaker and let run for I minute
5) Verify Pup ~ 10, Pdown ~160, Pbypass ~160
" 6) Switch PC2 to closed and turn off pump
_j) Wait 15 seconds and note Pu, Pd, Pb in table below
/8) After 1 minute, record values again.  Leels wwhe v Raa
9) After 5 minutes, record values again
*_10) If Pdown and Pbypass <2 torr/5 mins, skip to 12
~ 1) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
~second, and then shut off pump to pressurize system in bypass. Snoop trap
~" fittings, and fittings between and to boxes, and fix/tighten as necessary

_//12) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
12: 2200 | 4 16| 163}
12:2%:00| 5 (6 ( 67
Zole: 00 S 159 1673

20 3 - 00 6 e e ) 6%
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NCAR/SCRIPPS MEDUSA Checklist V. 2009.11.11
Date: 091l/6 Campaign: yeec? Flight: o3 From-To: Aes H —PHLLO

1. Preflight _
A. Day(gf before flight Date (YYMMDD)= S ([ &
) repare new traps w/ clean beads filled to 3” below edge and bring to plane
) Install new traps Upstream: ¢ Downstream: —§|;

/ V
@ ;' 3) Load flasks, confirm old and record new flask IDs, and inspect o-rings
: f ;Z‘i Record Flask Box Numbers: Box #1 | 69 Box#2 = | ¥

I’ SU , ) Install flask box retaining pins
“r __\_?z(fonnect plumbing. Confirm lines are correctly installed with red label up
\ a2, _77) Replace cover shields and complete rack book
}'U—\% ¢ __8) Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF## xls)
_ s 1) If necessary, download data from previous flight to laptop and pen drive Q
VS0 ) Check that flask table is clear. If not, “clear all” \s+ A
124 1).Complete flask leak check procedure #1 Start UTCZ2: 25 9 2Z3:ou 3
7 //\ @Q Wait as long as possible, 1-hour preferred, then complete flask leak check
e QL‘?’ é/dhrﬁ’_, procedure #2 Start UTC 23 : 48
Qi N ‘@, K ) Pull bypass pressure down (PCI closed) then pumps off and PC2 closed - -

we Yo ‘f‘cgﬁ% L\ 14) Record Ps: Pup <1 Pdown /43 Pbypass j65 then all power off

Flask ID Table (View from Front of Box)

, +_” Jods  |° jaFd < /083
J5 < )ahe |0 o5 |1 j005
e 123t |7 129 " 224
d2lo | 1003 < 1o ' i3]

199 |* 7354 LN /350 |V 1352 [Jomeered
B ags |* 136/ | 7343

[ |7 /382 /357 /36
[0%8 |2 /340 |* /355 10 /358

e

F\ S L{\
2;hours before take-off.: Dry ice and Sampler Set-up izl
\/) Load dry ice into dewar 1.0” from lid e K 250 Co aaa ]
\/’/) Ensure that MEDUSA valve control key is in place o gl
Lﬁj 28 V breaker on, Valve box-en, Main breaker.on » e % o
LA{Recmd P/A:Pup Sol [ PdownS 5§/ _ Pbypass S6' { o A O MO
\/5) Sync MEDUSA clock wllth clock on laptop +/-1 sec {70 < 2L
MEDUSA time UTCZ( : 3&: = Laptop time UTC 2 : & ;o] QoS beove
AT CauuD . Pcl 2 ©pev W
P _ — otscadacry



2 Pref\)u\(%(.T \ESQ Yo
L BSuL, ek W @Pef\ ;Q@N‘Cn

c\/\C—f\gﬂ . "&*O
S\Al\a?if\'
and becaowe we wond lae Qipeing oo
2 WAlE
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6)Ensure VLV1 = 1, VLV2 = 1, VLV3 = odd, bypass on, pumps off
v pen all flask stopcocks 2 half turns Flasks opened by: | ggg
LZ? Re-install splinter shields and complete rack book

[ ) Confirm P upstream, P downstream, prepurge T, and min flush T settings
flushT 1S o

 Pupset_j %o Pdownset3 o prepurgeT
MO) Verify that no values are blinking on screen |50

2o 6096 m ~—11) Note trap temperature trap T 40O

( 5 YsFL \_«{//l-) Complete bypass / system leak check
- -.“73) Ensure valve box off and both controllers to auto

3 3657 <14) Turn pumps on

L 6 2.;( 15) Verify pressures are controlling and flow is as expected
;/ Pup 2.8 Pdown 230 Pbypass _£9S Flow L4600

5 \ 52“{ 7/1 6) If necessary, “Clear All” (after being sure data from last flight copied)
T}) Pump breaker off

) 204 % _¥’18) Valve box on

II. In flight

A. Immediately after take-off Take-off time UTC23:00 2@

/1) Valve box off
fé)ﬂ"um pump breaker on
1/3) Valve box on .
_i_/zl’)/Verify pressures/flows agree with previous values from I.C.
/’ Pup [3© Pdown 37F& Pbypass 4§C Flow 2700
V/5) Verify that Vstat2, CO,, and H,0 are all reading correctly and no values
blinking op screen. If sampling schedule allows, let CO, and H,O stabilize
'/ 6) Start pre-purge UTC 2% :©% :3 S
/7) Note trap temperature
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),

and record values in chart below (nominal kft =1, 5, 10, 15, 21, 28, 36, and 46)

PUrs? ou

£
6 o
8 o
192D

t 720

=

V\«%OO
':‘? to
Z¥%% o

PIEEET

trap T 3%7 (cnf\'\'\fdllrhd,)

Pos Flow (V) | Psa (torr) | End Time | PALTF Profile # | Notes

Y ) G4 Jooub 41| OO (=

2 990 946 |oroe ud| 90.6 o

3 .93 950 |ol:50: 7 bo .6 1 ) o

4 O(rsc; "1‘5? O‘:S(ﬁiza %E’,Z 4 APA(:\F wenk rQCn-b(\ (DSN\ ity ?) (also )

5 A% | A5 2 |loteses| L 4

6 A% G0 oL pd| \S 4

7 150 qA2s lorsoal Y} A [

8 |9%| | S5 [0n1%0| 350 1

9 |gx 923 [01L119%] .o A

10 924 | Ats |030506| .o 7 .

11 a2 | a0 |oxawe | 8.5 7

2 .22 | 90a_|e3v2a]| 165 2.

13 |[4.26 | alF 03154 5. S| 2 gy

14 ﬁ"}'}( CTLZ W % 2 31?,0'-02, ’22__,4— e ‘V\‘\*"f. Ahe\ U

5 a0 | 933 |03155(] 2% Z }Lf:’f“ .

16 |1.9o 4.0 034833 Ol 3 Senn @
B e MEDCoz

\5(-:.44’ v e tla. 00 33 2o -t

INCET LEAW ’\'ES%
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_J)/A’['tersamp]ing flask 16, close flasks [-16 UTCOX : 49
_\A) Note trap temperature trapT 40.% Ceondpod. ‘-},
Pos Flon_'(\/) Psa (torr) | End Time | PALTEF Profile # | Notes
17 _|9.6pn | %65 [o43206]].0 ¢
18 |9.59 | €53 |oHH3toe| 5.5 ¢
19 |66 410 o434 13| 10. % o
20 |433 [ 90 |egq226| 1 g | &t
2l (7137 | 93] leq4e46| 215 4
2 936 | G938 |leds419| 2B Y
23 [9.68 | 963|055 | 5 Just eftes sonteX Mg €@ ke
24 |9.6F | Gl |05204G| B.1 S spaciag sov Loc 2 orebies [|2Wika
25 |2.69 | AL [0525¢] S € | S - ‘ A7
26 99D | 92F |oS s W+t S SSAL S
27 |5 16 | 919 |es3rze| 28 | 5/b
28 (4. 7+ |90 [ 94w | 202 | 6
29 9722 | UF  ps+E29 4 6
30 (1.3 | AL |ossids| 906 é
31 |13 | 905 |oseqsol 4.2 | 6
32 | 968 |06 05103 _E—  |_£ | NomPERED - OA~)

XS After sampling flask 32, close flasks 17-32 UTCESG : J 0
4 Note trap temperature trap T 40O

[11. At the end of the sampling

V1) Turn valve box breaker off UTC oL : OF s\
/2) Turn Pumps breaker off
_\/3_) Ensure all flask valves closed

~\4) Turn Mains breaker off
_\_,/5) Turn 28V breaker off

IV. Post-flight

\7/,.]) Remove traps

V 2) Plug holes in dewar lid

/.3) Download flask sampling data to laptop and pen drive
o ;Z«é})\ Empty beads from upstream trap into ‘wet” bead container to dry

L_/ 55 Open downstream trap and set upright
V. /DAy after flight
- ¥ Transfer beads from downstream trap into upstream trap

2) Unload flasks. Box #1: (17 Box #2 [l
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MEDUSA leak check procedures

Fysk Leak Check Procedure #1:

/1) 28 V breaker on, Valve box on, Pump box on

“2) Ensure Box #1 = 1, Box #2 = |, 6-way = odd, Bypass on

. 3) Valve box off

_‘4 up Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
Valve box on

) If necessary, “Clear All” (after being sure data from last flight secure on laptop)

_\%ﬂ?ust prepurge time to 20 seconds

T/8?)"1"0ggle between bypass on/off 6 times over 1-min to pull PSA down to <200

V9)Run 20-second prepurge to evacuate all flask downstream tubes

SZI)O/) Save PNG of AEROS Ps, Flows, and Stats to laptop

11) Valve box off

~~12) Close Pdn, turn pumps off (will leave in position 1)

‘/_,r@ Valve box on

A7) Turn bypass on

FlaskLeak Check Procedure #2:
") “Clear AlI” 20 199 ¥

“Ensure AEROS is running with MEDP [,MEDP2, MED_Psa, MEDPBYP recording

v

_\(4))‘ Adjust prepurge time to 20 seconds
~/#) Run 20-second prepurge to check all flask downstream tube P
Sﬁﬁ) Record times for AEROS matching: Start ZZH§-00 F inish 2
é/g}Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF## Teakelteck2.png)

V) Address any apparent leaks

Bypass / System Leak Check Procedure
1) Ensure bypass on
Z} Close PC1 and open PC2

3

Vj‘urn valve box off
4 Turn on pump breaker and let run for I minute

) Verify Pup ~ 10, Pdown ~160, Pbypass ~160
“6)-Switch PC2 to closed and turn off pump
7) Wait 15 seconds and note Pu, Pd, Pb in table below
) After 1 minute, record values again.
0] 9) After 5 minutes, record values again
1.X10) If Pdown and Pbypass <2 torr/5 mins, skip to 12
X 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for |

econd, and then shut off pump to pressurize system in bypass. Snoop trap
‘/ﬁttings, and fittings between and to boxes, and fix/tighten as necessary

~"12) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
272 30 30| ¥ (5 F| 164 [Dap Belol:  bengeh (e

27 3(:%0 | il 1S€ | 1ed

22:32:% | 'L | IS¥]| 1Y

214630 ‘T bl lby DAD of
51:47:20 3 lbl  lbg
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NCAR/SCRIPPS MEDUSA Checklist V.2009.11.11
Date: 0g///G _ Campaign: k222 Flight: 2f09 From-To: PUuLo -PANC

1. Preflight
A. Dayté) before flight Date (YYMMDD) = O I [+
_ /])Prepare new traps w/ clean beads filled to 3” below edge and bring to plane

Vv 2) Install new traps Upstream: 2 Downstream: 3>

3) Load flasks, confirm old and record new flask IDs, and inspect o-rings
/ 4) Record Flask Box Numbers: Box #1 ilg  Box #2 W2~

) Install flask box retaining pins
V' ) Connect plumbing. Confirm lines are correctly installed with red label up
< 7) Replace cover shields and complete rack book
\_/8)) Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF## .xls)
X 9)-f necessary, download data from previous flight to laptop and pen drive

10) Check that flask table is clear. If not, “clear all” .
7/ 1) Complete flask leak check procedure #1 Start UTCZ 7: _Q?’ ) ’2’3 i I-L
P +/ 12) Wait as long as possible, 1-hour preferred, then complete flask leak check
et b 5 ®  ~ procedure #2 _ Start UTC2.2. ﬂ = 00
a0 N/ 1B3) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed - o
g 278 14)Record Ps: Pup il Pdown)béT Pbypass L?then all power off
‘..\.\\"é"‘k on (I;b - \
X s Ry LA
“\\MO \1\; Flask ID Table (View from Front of Box) :
Lot 13 12 5
- :
g Joj4 oo 1030 /@éé//,ZZ [0F3
14 a1 6 = 3
oo~ Bz deeel [10% %& 1403
(€70 15 . T 7 2 -
=2 %93 /34 /206 /]88

Fazp) Z |0 1280 <= 1219 | [fa08

T s |7 Jsye 1 [j%0  |JumoseEp
VAT S S S VS S VY «
" oy |? rosz |7 jest |M /s

/085 1, /]/96 [010 A~ /146

B.\}?@urs before take-off.: Dry ice and Sampler Set-up
Load dry ice into dewar 1.0” from lid UTC [T "Ji)

V1
4 Ensure that MEDUSA valve control key is in place

"28 V breaker on, Valve box an, Main breaker ot

: ) Record P/ A: Pup éZ}/ Pdown&CY /(-' Pbypassé%/ [/’)
5) Sync MEDUSA clock withclock on laptop +/=1"sec T

MEDUSA time UTC 14 : 05 : g0 Laptop time UTC\4 : 05 : 00
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SR

’ pen all flask stopcocks 2 half turns Flasks opened by:
=~8) Re-install splinter shields and complete rack book
\/9) Confirm P upstream, P downstream, prepurge T, and min flush T settings
\/ Pupset) 3O Pdownset 2o prepurgeT bo  flushT 25 &
T/rﬂ) Verify that no values are blinking on screen g
‘—/“:) Note trap temperature trapzi//j;‘@
12)-Complete bypass / system leak check o
\/3) Ensure valve box off and both controllers to auto
4) Turn pumps on
5) Verify pressures are controlling and flow is as expected
Pup 130 Pdown 330D Pbypass 715 Flow ii@m
_1/16) If necessary, “Clear All” (after being sure data from last flight copied)
_*4 7) Pump breaker off
~18) Valve box on

gEnsure VLVI1 =1, VLV2 =1, VLV3 = odd, bypass on, pumps off

I In flight T TN
A. .Ivediately after take-off Take-off time ,~ UTC20 : &K: |0
“_71') Valve box off ‘\ )
=72) Turn pump breaker on ™
%lve box on 7
- erify pressures/flows agree with previous values ﬁ'og &C
O

4HN
K Pup 2.5 Pdown 367 Pbypasséj'lj Flow Z €
)

Verify that Vstat2, CO,, and H,O are all reading correctly and no values
blinking-on_screen. If sampling schedule allows, let CO; and H,O stabilize
’7§}Start pre-purge UTC 2o 1% s
-~ 7) Note trap temperature trap T B9 ¢ ( condhrailiq &,)
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),
and record values in chart below (nominal kft= 1, 5, 10, 15, 21, 28, 36, and 46)

Pos Flow (V) | Psa (torr) | End Time | PALTF Profile # | Notes
1[92 |cod |2vi9%3F 1 4
P 4.67 | 8% |a2375] . 3| 1
3 g 45 | %99 72102637 \ 0. ¥ | 1
4 |9 3¢ | 4 213003 |b 5
5 A1.3E | 27 | 3459 23 (| AL
6 9.0 | AT |[u4lds| 23
7 2327 923 PR3 2% 2
8 |973% | 9710 |22321(0] 19.6 2
9 |a4.¥3F|4a18 |1a3ssd] 143 2
10 935 |93 |zz409| 1.3 2.
11 a3 | a9t 224329 2.9 y
12 [4.34 [ all 22:4b:qy] |-0© 9
13 ;.50 | 912 |28 {005 2% -5
14 |g.90 | U 7314 22| 1. % S
15 |9.% |9Y  |[2524724] 3.1 =
16 934 916 1326 | 3 2
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_})’}&fter sampling flask 16, close flasks 1-16 uTe ;é i ég
~~2) Note trap temperature trapT 9.9 (o~ tig qu/f )
Pos Flow (V) | Psa (torr) | End Time | PALTF Profile # | Notes
17 a3 | 9% [23%32948 1 o
18 | 746 | 57¢ o 4] 4 4
19 19.69 | 908 |eop:s4| §.5|
20 |946% 815 logzi 1l 16.6 -
21 T3S | 933 e 2513 (} o
22 [ 7,73 934 po-2€4Yy 21. 1 q
23 |9 51 | 92% [003tos| % .
24 19463 | 900 |orotos| 6.€ oy
25 |19.%0 Q37 |lep1262 ¥ /A
26 | g 9g| 15% wtS3 2 | 6
27 [49.93 ] 927 pie93% .1 | 6
28 [A.xS | 434 |o1:375] 9.3 6
30 | 9.0 415 |eiqolll | b
31 | 9983 97,4 oroadl| Bé 6/F
32 |- — ' —
\{ 3) Aftet sampling flask 32, close flasks 17-32 UTC®Z : U o)

Jvéi) Note trap temperature trap T O

[11. At the end of the sampling

W '
1) Turn valve box breaker off uTCOZ : YO

_\,2) Turn Pumps breaker off
3) Ensure all flask valves closed

4) Turn Mains breaker off
C7/5) Turn 28V breaker off

IV. Post; ﬂ'ight
V/lﬂ Remove fraps

L7/2 ) Plug holes in dewar lid
Download flask sampling data to laptop and pen drive

mpty beads from upstream trap into “wet’ bead container to dry
) Open downstream trap and set upright

N Day after flight
~~__1) Transfer beads from downstream trap into upstream trap

— 2) Unload flasks. Box #1: H/‘)‘“ Box #2 1 6 8/

ol
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MEDUSA leak check procedures

t/ask Leak Check Procedure #1:
" 1)28 V breaker on, Valve box on, Pump box on
_Z) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on
) Valve box off
},Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
5)yValve box on
‘}I—fnecessary, “Clear All” (after being sure data from last flight secure on laptop)
7) Adjust prepurge time to 20 seconds
vg)/A oggle between bypass on/off 6 times over 1-min to pull PSA down to <200
‘//9) Run 20-second prepurge to evacuate all flask downstream tubes
) Save PNG of AEROS Ps, Flows, and Stats to laptop
) Valve box off
\/l(lj'C[ose Pdn, turn pumps off (will leave in position 1)
alve box on
) Turn bypass on

i

\

*é

Flask Leak Check Procedure #2:

) “Clear All”
/’Z Ensure AEROS is running with MEDP1,MEDP2, MED_Psa, MEDPBYP recording
) Adjust prepurge time to 20 seconds

\/1 ) Run 20-second prepurge to check all flask downstream tube Ps
7ﬁ) Record times for AEROS matching: Start 7.3 573 32Finish

j) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF## Leakcheck2.png)
U7) Address any apparent leaks

lj.’;pyfiss / System Leak Check Procedure

71.) Ensure bypass on
Close PC1 and open PC2

T/'&)’fut n valve box off
urn on pump breaker and let run for 1 minute

//;’\Senfy Pup ~ 10, Pdown ~160, Pbypass ~160

Switch PC2 to closed and turn off pump

_““I)*Wait 15 seconds and note Pu, Pd, Pb in table below

_8) After | minute, record values again.

X 9) After 5 minutes, record values again

/l/) If Pdown and Pbypass <2 torr/5 mins, skip to 12

_x 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for |
second, and then shut off pump to pressurize system in bypass. Snoop trap
fittings, and fittings between and to boxes, and fix/tighten as necessary

_-/l’2/) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
4 0¥ 20 | i\ W67 | 169
19 w030 1L |62 | i€9
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Yesolution
NCAR/SCRIPPS MEDUSA Checklist V. 2009.11.11
Date: 041[2|  Campaign: o7 Flight: 0FI0 From-To: AN  -P AN

I. Preflight

A. Day(s) before flight Date (YYMMDD)= O |\ 2.0
—"1) Prepare new traps w/ clean beads filled to 3” belowiedge and bring to_plane
<2 Install new traps Upstream: Downstréam: '
‘) Load flasks, confirm old and record new flask IDs;, and inspect 0-rings _
%ﬁgcord Flask Box Numbers: Box #1 {7~ Box #2 | S '_E?th ’Bw\? -

_/{ fistall flask box retaining pins
%’i g1 56 o @

onnect plumbing. Confirm lines are correctly installed with red label up

P )} Replace cover shields and complete rack book 21’00 on
( __8) Record flask IDs into an Excel file on laptop (MED_YYMMDD_RF##.xls) e LS

{K 9)AT necessary, download data from previous flight to laptop and pen drive 204

'\]0) Check that flask table is clear. If not, “clear all”
%) Complete flask leak check procedure #1 Start UTC 29 : ©&
) Wait as long as possible, 1-hour preferred, then complete flask leak check e LOVHA
procedure #2 Start UTCZo :S_Q(\n:_;-i—mr' Yo »
3) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed %v'g@)'(* i’o

14) Record Ps: Pup {|  Pdown {65 Pbypass Ié%then all power off T et TP Ao
2O0qes=8s —

Flask ID Table (View from Front of Box) ZOcecs BA

12230 <7 122" 1zaa o34

“Yoor |" vogg | v122 |7 10éS

192283 |"iogg T 1wd2l |Terz

8

2,15 |7 1329 <= 132 'tz 2

16

32

17/0/177’%7 12496 7 fes — 1078
lS}ng 23//?7 26/’%00 31(&77

n

19{%0?{ 22//77 27“3/5/ 30 (ajﬂe

"1373  Llwss  [Tise  ILioas

7
B. 2+4hours before take-off.: Dry ice and Sampler Set-up
< J)Load dry ice into dewar 1.0” from lid UTC b : 1S
) Ensure that MEDUSA valve control key is in place

'_/3) 28_\/ breaker on, Valve box on, Main bieakgr,oﬁ’\i )
_,?{‘écord P/ A: Pup 16b Pdown2 570 __/ PbypassS5E/
S — ~

) Sync MEDUSA clock with clock on laptop +/- 1 sec .
MEDUSA time UTC ! : 3| : @§ Laptop time UTC i3 : 3 :2S
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/7Y Open all flask stopcocks 2 half turns Flasks opened by: 3 )
_”"8) Re-install splinter shields and complete rack book
Confirm P_upstream, P downstream, prepurge T, and min flush T settings

/ Pupset ]BO Pdownset%ifo prepurgeT éo flushT ) 5O
— 10)Verify that no values are blinking on screen

_ijote trap temperature trap T 39.9 (&p;\ﬁg”,',“

/g) Ensure VLV1 =1, VLV2 = |, VLV3 = odd, bypass on, pumps off

~12) Complete bypass / system leak check
) Ensure valve box off and both controllers to auto
_14) Turn pumps on
<“15) Verify pressures are controlling and flow is as expected
Pup (50 Pdown _&_?‘O Pbypass 61 Flow 2400
X If necessary, “Clear All” (after being sure data from last flight copied)

_})fl’ump breaker off
_~18) Valve box on
II. In flight
A. Inyediately after take-off Take-off time TG ﬁ_ 08 10
1) Valve box off
Turn pump breaker on
% Valve box on
/%) Verify pressures/flows agree with previous values from II.C.
/ PupTS  Pdown369  Pbypass 92 Flow 28 70 WS
5) Verify that Vstat2, CO,, and H>O are all reading correctly and no values Ty Vs : -

%?OS il blinkingy’screen. [f sampling schedule allows, let CO; and H,O stabilize < ol
Anea g 1 pYc ~ 6) Start pre-purge UTC 19 )l S F eal co
NT; b 2l Z’;’) Note trap temperature o Aho\lin-{) trap T 29.0 on ke kl,\ak’(( ’
Lt 53 S»d— B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate %) Jen i
L sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM), C o 54«.(\
7&#\/1‘?@3 @ : . CL‘M )
TR and record values in chart below (nominal kft=1, 5, 10, 15, 21,/2 46 20 AN
Ko lbaetlef Reoz Tra< KFOT AV
Uvin Pos Flow (V) | Psa (torr) | End Time | PALTF Profile # | Notes
o I [9.%3 [932  [QuK4S] | L 119961 (.5 TARBAOULS
1(‘[)()4 2 |98 |FZx  |\gszoo | %.2 [ 19 8| 9

3 [93%3% [q26  [195454| 12.4 [ 1663 | )<

4 9.5 926 [195%20] tb.H L 126:66| I

5 |awz | 9% 200113 | 2T ‘ 70:b7 | 2%

6 9| 929 [2p0600] Z8.R| ( |20l | 34

7157 ﬁ% zolod] 34,61 1 [ 7092 | 26

8 [2a®m% | TR [2\\3un| H5Q0 2| 2087 | Z1

9 |4.%9 | 919 |21:113%6]| 5.9 Z 72082 ] %

10 |9 32| 9\¥ 21212 0.9 2 |08 [ 10

11 |9 3] 2 |z 244b]| 162 Z lp6 | S

12 |G 35 | §2i |z2840| 22 z— |7¢v¢0 | 1.8

3 [ %3 727 [236%h| 28 | Z |zv44 | 05

14 |9.&809 Q2 USq06| sooH = '},\1,), ‘ RS !L Qedt q0ti ceen ;e

15 | ¥ | 931 |22033Z2| 5 .S 2 |2y |2t |

16 14.50 | 926 |24 0.9 2 wg )5 |
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/) After sampling flask 16, close flasks 1-16 urc2?2. {0 :

/ 2) Note trap temperature trapT Heg,) Ccentrell "Y)
RFoZ Mine RFOZ A4

Pos | Flow (V) | Psa(torr) | End Time | PALTF Profile # | Notes
17 | 9%2 | 909 |czi0w |16.3 | 2 [2%62 | oq
18 | 9.93 | 06 |rzwusd|ez.z2 | 3 [*180 o9
19 |1 %2 | G932 |pzeouw| 26 2 2288 | S
21 736 | 937 (23311 | 6.2 - 23 P07 | 23  dorminghcce S ol ie®
22 |9.37F | azx (223416 .o 94 (2372 | 2% |
23 (AT | 9t6 [7p3743ib.c | 9 |eg:€l | co N
24 |1 %3 | 28 |13904d | 24 4 100 8F | § [ cumdwde cuend/ N0
25 |9.5% | 93% |13+438%| 335 | 4 B8 b2 | o | iy sieeplsy |~OAW
26 |9 % | que  |239958 3% o 00 s 15 | B e
27 | asq | avy 23523 ¢ H ©0:30 |z | | , /
8 :[‘%-,5 K D 2 -\’.‘/ 45 ___ e (lcl 7% [ et~ &;fq?féao 2252 €0
29 [+.%9 1 813  |oots£FH 4S — 00 . §F 36 . ofﬁfe-l“@@i‘ﬂ‘ﬂ
30 [7.93 1821 |olet20| &S — od Nl A8 wiy (W orenet lowa VeV
31 [9=C Bl v1z405 | &S — ol 3o |45 [ijvetes Wigm-c2ald 5
322 |3l 8.0 |zl 4 € — 01' 58 < | &éﬁﬂetfg
T ‘ o A
\7/})') After sampling flask 32, close flasks 17-32 uTcol : 3S
~ 4) Note trap temperature trap T 10

I11. At the end of the sampling

/~2)"Turn Pumps breaker off o
3) Ensure all flask valves closed
Turn Mains breaker off
<~ 5) Turn 28V breaker off

4) Turn valve box breaker off’ UTC oot :

o 7

IV. Post-light

" 1) Remove traps
Plug holes in dewar lid
3) Download flask sampling data to laptop and pen drive
) Empty beads from upstream trap into ‘wet’ bead container to dry

b) Open downstream trap and set upright

V. Day after flight
1) Transfer beads from downstream trap into upstream trap
__2) Unload flasks. Box #1: 4  Box#2 ||
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MEDUSA leak check procedures

Flgsk Leak Check Procedure #1:

7,1') 28 V breaker on, Valve box on, Pump box on

__ZEnsure Box #1 = 1, Box #2 =1, 6-way = odd, Bypass on

"~ 3)¥alve box off QO 06-\F

_\Jﬂ Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
5)Valve box on

%) If necessary, “Clear All” (after being sure data from last flight secure on laptop)
) Adjust prepurge time to 20 seconds

oggle between bypass on/off 6 times over 1-min to pull PSA down to <200
in 20-second prepurge to evacuate all flask downstream tubes

_-p&we PNG of AEROS Ps, Flows, and Stats to laptop
|

/Wa]ve box off

1 lose Pdn, turn pumps off (will leave in position 1)
_/]nyalve box on
4) Turn bypass on
lask Leak Check Procedure #2:
1) “Clear All”
\ ) Ensure AEROS is running with MEDP1,MEDP2, MED_Psa, MEDPBYP recording
Adjust prepurge time to 20 seconds A
£ 4) Run 20-second prepurge to check all flask downstream tube Ps -
Record times for AEROS matching: Start 2058YDFinish Z] 1 G) o S
) Save PNG of AEROS Ps and Stats to laptop (YYMMDD RF##_Leakcheck2.png) ’Z,OO

7) Address any apparent leaks cf _?-

;

=

NG

Byf)&ss / System Leak Check Procedure

7/)’Ensu1'e bypass on

_42) Close PC1 and open PC2

_=3)Turn valve box off

J'T urn on pump breaker and let run for | minute

L_),)'Verify Pup ~ 10, Pdown ~160, Pbypass ~160

_‘46 Switch PC2 to closed and turn off pump

_/g Wait 15 seconds and note Pu, Pd, Pb in table below

%) After | minute, record values again.

X 9) After 5 minutes, record values again

_X10) If Pdown and Pbypass <2 torr/5 mins, skip to 12

_K 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for |
second, and then shut off pump to pressurize system in bypass. Snoop trap
fittings, and fittings between and to boxes, and fix/tighten as necessary

~12) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments

zoot 52| (o 16O (72

Zo ©SS2 | (s e | 1675

(13220 ¢ (64 e
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T §  NCAR/SCRIPPS MEDUSA Checklist V.2009.11.11
g 3 Date: pa1l22 Campaign: Hiepe 2 Flight: 2\ From-To: PARQ « 2 /2 5C_
ol ; [. Preflight
¢ A. Day(s)before flight Date (YYMMDD) = & & (12 |
c U j?repare new traps w/ clean beads filled to 3” below edge and bring to E{‘“C
g v ) Anstall new traps Upstream: "7 Downstream: &
7 LA Load flasks, confirm old and record new flask [Ds, and inspect o-rings
v 5 ~ «“4) Record Flask Box Numbers: Box #1 _ 4 Box#2 _{| &
3 0 5) Install flask box retaining pins
Bt 6)-Connect plumbing. Confirm lines are correctly installed with red label up

Replace cover shields and complete rack book
8) Record flask IDs into an Excel file on ]aptop (MED YYMMDD_RF##.xls)

A 9) If necessary, download data from previous flight to laptop and pen drive
-/IO) Check that flask table is clear. If not, “clear all”
0 3Y = jh:2F

LR

QCCOAM T @C,_ ke

CQG_ck i

‘ﬁ s 1) Complete flask leak check procedure #1 Start UTC 16

? @;(2) Wait as long as possible, 1-hour preferred, then complete flask leak check

; procedure #2 Start UTC {7 _: Zﬁgb A ﬁ‘é | J 60'
0 7 13) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed @ fj AR
U\ X'14) Record Ps: Pup __ Pdown____ Pbypass ___ then all power off i "DC? 1#C
@,, 2- 2\

Flask ID Table (View from Front of Box)

*‘C)

S hizs T jgwg 7 Jaqe LD 144
% VS L V7V T R/ B R (Y Yo
Y430 |V 438 |7 1418 |7 14AYF
) 41 1919 17 408 <= 1432 | 4]l
RNTOCY. SR 27 ) R oy VY T 407
i P i 454 /493
(Y 2 aeq |7 149 /204
R I P TS Y S U R a2
e ot 10w from b UTe 7 08

‘//

X4 Record P/A:Pup _ /

2) Ensure that MEDUSA valve control key is in place
\/3) 28 V breaker on, Valve box on, Main breaker on

Pdown  /

o, Laptop time UTCY2 23

___ Pbypass ___/
_\5) Sync MEDUSA clock with clock on laptop +- 1 sec
MEDUSA time UTC 1] :2.%:
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\

nsure VLV1 =1, VLV2 = 1, VLV3 = odd, bypass on, pumps off
pen all flask stopcocks 2 half turns Flasks opened by: .\ D D
~ 8) Re-install splinter shields and complete rack book ‘
\/9) Confirm P upstream, P downstream, prepurge T, and min flush T settings
v Ptlpset é’) \5P ownset3 Zo prepurgeT Eo  flushT ;.50
__18) Verify that no values are blinking on screen
./ 1]) Note trap temperature trap T 9. S ( ¢ o Al [r? )
_/% Complete bypass / system leak check
13)Fnsure valve box off and both controllers to auto
_~4)Turn pumps on
~15) Verify pressures are controlling and flow is as expected
Pup {20 Pdown ?__79 Pbypass QS_Q— Flow 27340
_\/6) If necessary, “Clear All” (after being sure data from last flight copied)

_L_))‘J Pump breaker off
_"18) Valve box on

II. In flight
A. Immediately after take-off Take-offtime ~ UTC i3 :38: 59

493 Valve box off
2) Turn pump breaker on

6)

-

%} Valve box on
<~ 4) Verify pressures/flows agree with previous values from I1.C.
- Pw 130 PdownZF9  Pbypass£5> Flow 300
Y 5) Verify that Vstat2, CO, and H>O are all reading correctly and no values

blinkin\g}xﬁ‘creen. If sampling schedule allows, let CO, and H,O stabilize
V' 6).Start pre-purge uTtc¥ 44 :30
—7) Note trap temperature trap T 38. 2 ( co ol g)
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude at 3 SLPM (1:15 at 1.8 SLPM),
and record values in chart below (nominal kft =1, 5, 10, 15, 21, 28, 36, and 46)

@d49iA0'Hﬁk u:.)/ @CO ) X V"i/
Pos | Flow (V) | Psa (torr) | End Time | PALTF | Profile# | Notes fo Scam © Yoo g @ Le~s hall
L g3 | s adli I 4 —  [S¥e®n indelcomie  Ocong T UIO B7357
2 .58 Q43 |igd¢co00 4l = ©2:2 \<53cs Qo = Sé\ok Epctaoph | FOF St?v\
3 392 | 823 |1as6ss| 4N = 19 HE 07 swi 40 Wofso 63:14L &35S <o F So
4 297 | 823 [200225] 4] — 02150 ®:360.S co So ->i30[3708 209330
5[990 | 9Bg  [=oes| A [— [0 980238 S co-YF ool | fxfis glestV
6 9.6 4T |zewgdd | dl oy 1 0,2 S ©:35F co=52 20193559 /650
7 3> | 84 (202349 di 71 oz 60 @:351 0OISZT 20TRIS > i3pf2 Folev
g |167 | 840 [2233| 344 | =4 |o, c B Ny ducand
0 [9.27 | 939 |z03%2% 29,0 | »=1 | e
10 [9.9%F | 93% |204%03| 20.0 1L lcood w/éDae LN
11 |4.%6 9372 |odesi| 4.0 1 '
12 9,55 | 933 |20%0z| 10.0 L [aeteno BUSH el it €009 UG (oud+
3 |9.52 | 939 [zi0307]| 3.4 4. )
14 Q‘.?g Gl 2‘O€‘+S \‘q Z/j— WS o5 w0 oot coming gp Loa«jc,(o,xgj
15 9.0 G B 72l 105 < (&< L ';’ral\; oacand s ceeld §LL-E-\— ‘
16 |a X2 | 436 A\%Y | (6 z

ol io aolf40 aojzze @ftfo bl
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/1) After sampling flask 16, close flasks 1-16 UTC ﬁ : éo
!f) Note trap temperature rap T 2.9 (eenkvrens 7§>
Pos Flow (V) | Psa(torr) | End Time | PALTF Profile # | Notes
17 984 | 924 |[uvSelzz s 2
18 |q.%% | 919 |2teo[ 298 | 2.
19 |9 g | 93% |av2bed| 35,2 | 2
20 |99.8S | TH4Q |213232| | 2
21 [1.%6 g% |[2%130 e
22 | %.\ 828 [z143740| 4] —  |zdidesaokso Sl ao moe 66
EEE 27 |[nnsSSes| | — 205 S1O-D13 37
24 93 | 1A [Tzowoz| «\ =
25 | =186 G627 |220%2&| <t — 22¢9S7 D90 [65D
26 | 1.4l €27 |tL1Foo| “U — '
27 393 | Flo [22227<| - —  22230R 23R
28 [9%5 | 961 plirod <l —
29 | 9.% Ts¢ [22%cza < — 22 3\ 1o > 700650
30 | =2.§4 s |22 2944 o ==
31 | F.92 | %\ |zzubss| <t e
32 | F9c | PlE |[ztsSeol | 4l —
/)) -After sampling flask 32, close flasks 17-32 UTE 2L is
_74) Note trap temperature trap T &)
I11. At the end of the sampling
//I)Tum valve box breaker off’ UTC 22355 ~

Tum Pumps breaker off
Ensuue all flask valves closed
Tmn Mains breaker off
) Turn 28V breaker off

V. Post-flight
’lémove traps
Plug holes in dewar lid S,
) 3) Download flask sampling data to laptop a#nd pen driy
) Empty beads from upstream trap into ‘wet’ bead container to dry
i/TS) Open downstream trap and set upright

// Day after flight
‘Transfer beads from downstream tra /mt /@rfam trap

2) Unload flasks. Box ifl ’. )BOL/
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MEDUSA leak check procedures

Flagk Leak Check Procedure #1:
7)») 28 V breaker on, Valve box on, Pump box on
___}fE_nsure Box #1 =1, Box #2 = 1, 6-way = odd, Bypass on

“Valve box off
4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
Valve box on
[f necessary, “Clear All” (after being sure data from last flight secure on laptop)
" 7) Adjust prepurge time to 20 seconds
_8) Foggle between bypass on/off 6 times over 1-min to pull PSA down to <200

~/(Run 20-second prepurge to evacuate all flask downstream tubes 1%

_~A0) Save PNG of AEROS Ps, Flows, and Stats to laptop
/)')"Valve box off ) b [L?B q
/IZ'TClqse Pdn, turn pumps off (will leave in position 1)
13)~Valve box on
4) Turn bypass on

Flask Leak Check Procedure #2:

“1Clear All”
_/E)fElnsure AEROS is running with MEDP1,MEDP2, MED_Psa, MEDPBYP recording
-Adjust prepurge time to 20 seconds TN aace Shof 'kQ

3
_ “4)Run 20-second prepurge to check all flask downstregip-tube Ps - ‘
\/3)) Record times for AEROS matching: Start \F 7}!%; inish / \'O/ La\a,é)c_(g L"Qﬁ‘

;‘ﬁ)‘save PNG of AEROS Ps and Stats to laptop (YYMMDD_R###:EéEEcheCM.png) o€ .
~ 7) Address any apparent leaks St r\(]L OJ o,

Bypass / System Leak Check Procedure

1) Ensure bypass on

~2) Close PC1 and open PC2

Z3 Turn valve box off

A Turn on pump breaker and let run for | minute

_/5) Verify Pup ~ 10, Pdown ~160, Pbypass ~160

4) Switch PC2 to closed and turn off pump

7/7’)' Wait 15 seconds and note Pu, Pd, Pb in table below

After 1 minute, record values again.

7 9) After 5 minutes, record values again

_£10) If Pdown and Pbypass <2 torr/5 mins, skip to 12

¥ 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap
fittings, and fittings between and to boxes, and fix/tighten as necessary

_ﬂ{) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
6 O cD| G 159 16 |

ibo9g 90 -3 [¢o i6
16 ¢f 0o | 10 | 6! (62






