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Development of Cryogenic, Whole Air Sampling System
for
Stratospheric Trace Gas Studies

By
Hideyuki HONDA, Hiroyuki MINAGAWA and Tomizo ITOH

Abstract: A balloon-borne cryogenic sampler using liquid
helium as a coolant is described, which is used to collect strato-
spheric whole air samples for determinating mixing rations of
minor constituents. The sampler can collect 6 samples of more
than 101 STP at different altitudes. The collected samples allow
measurements of the trace gases CCzF, CClzF2, CHy4, CO,, and N:O,
and the carbon and oxygen isotope ratios (**C/**C and *0/'"*0)
in CO,. The construction of the all-metal sampling system, experi-
mental tests, operating procedures, and paticular consideration
for avoiding contamination are given.
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K2-8 7A4Av Iy y e YATLDT Oy 7K

%% B30—52 QUICK LOOK * * DATE 05/28/86 TIME 11.8.54

(Status/Monitor XFlag>

FRCT : 00169D *CTRL *
CMND: 04 CMFL=0F
FLAG : 00010001 TIMR =0OF
00100000 EXEC=O0OF
VO/F : 000000000 MPWR=0N
VO/C: CINH=0F
VSTA : 000000001 RLFG=0F
TMRC : 000049
TMNW: 0 *RELY *
HRNW : 0 SNSR=L
LTIM : 203 LTMR =0OF
DMON : 01000011 LOPR=0ON
00101001 LPWR=0F
ADPT : 00BB HETR=0OF
TXPT : 0080 OPMN =0F
PULS : 0 PLEV=0F
STCK : C7F8
ANLET> (VALVE>
HOSE : OF INLT: OP
GLS1: 0K CYL1:CL
GLS2: 0K CYL2: CL

(Ana. mon.)
+50C =+1.6617V
A4 v=+0.9143V
AD02=+0.8676V
AD03=-0.1475V
AD04=+0.0978V
HvY a=+0.0187V
#HAF=+0.9158V
—50C=-1.6635V

LEVL=+0.4143V
F479=+0.1098V
A TT=¥Tvry
GND=—1.9917V
+5V=+1.1066V
+12V=+1.4179V
~12V =—1.6533V
LEVL=+0.4112V

{Command>

CM0 :
CMO1 :
CMO02 :
CMO03 :
>CM04 :
CM05 :
CMO6 :
CMO7:

CM08 :
CMo09 :
CMOA :
CMOB :
CMOC :
CMOD :
CMIE :
CMUF :

CYL3:CL CYLé6:CL
CYL4:CL PUMP:CL
CYL5:CL  EXIN:CL

nop
LAV A =4 one—off
®—4% power on

MY AV F open

sample 1 (33km,
2 (30km,
3 (27km,
4 (24km,

35min)
sample 21min)
sample 13min)
sample 8 min)
sample 5 (21km, 5 min)
sample 6 (18km, 3 min)
auto sample(13km, 1 min)
MDAV F close

sel sensr/heater on/off
£—7% power off

I MY A L7 F open

I s 4L 7 F close

EXTP: +1.7911V
EXPR=—1.4556V
EXPR=-1.0087V

[2-9 74 v 27Ny 2 EED N N—F3E—D—fF]
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FeB T 2 ENEBRD & X DEXESR (EREECE g/ 2MHE) 3, $£%30%T
Hot, EEOT7 54 TR RIEZETENE TSR, BENY 7 ADOLEERK
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F7-10(a)k (b)), FNFHN Bis-60 & Bo-52 128 1) % 3URHREGE &, EICERT
XE, BIUHEFROH-HB L OB E BRI LEDLLDOTHS, HEEEDOX
Fix, BERUYHFRTIOBOMEHOBBERT — Y »roEH L H 0 &, Balloon Manual
[20)DfTES S 572 bDOMELER LT, ERERTELEHNOELHEICL > TK
DA L B (<10 %0#E=E) LTEh, REBOSE (KH) OWRE, HRIRED
HEk, F0HO—EOEBREEBRL THRFITAbAIZEERLTWS, K7-1(b)
Tk, BBERT - IEIEERN2TKm £ TLkrolce®, T EOEE TIE Bal-
loon Manual D% {FE-> T3, &8, ZOBEZREORASOLDOT, BORHICZDOX X

#£7-1 FREREO FHE L RO LE

T H HH No 1| o 3 | axs 5 L 7l 6
FOBGEE Gm) | 27,1 27.1) 251 281 21.2 | 19.1| -~
poORIE mb*| 18.2 | 18.1| 255 | 34.3 | 45.1 | 63.6 |

BREUE T & (km) 27.1 27.0 24.5 22.8 20.9 19.0 |
no R (mb)*' | 18.2 18.6 27.5 35.7 47.2 64.6 |
B (ce STP)*3| 20745 | 15580 | 7757 | 5052 | 3820 | 3343 | 6024

AkHE (atm)*3 | 76.3 57.3 28.5 18.6 14.0 11.8 22.1

RV AR ERFE* ¢ (sec) 1391 1042 364 191 121 88 |

v 7 BA B >FA 1890 1040 360 190 120 72

HEUEOERE (kg/em) | - | 27.2 17.6 | 13.6 11.0 | -

Fhktt FrEE oERE, oo | 1.048 | 1.057 | 1.029 | 1.073 | -
FTF AT T REET

5% e Tjg
27N S ﬁ#)‘(h

(a) B]5760
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(b) 830752
HE 2 28No. 1 2 3 4 5 6 7
HIRGRMAE R (km) 33.2| 30.8] 27.7| 24.20 21.5| 18.0! 33.2 13.7
N RJE) (mb) | I 16.7 29.0| 44.3| 75.9|--- 150.0
8.1%:2 11.5 18.41 30.6 47.3| 81.8 8.1 165.3
BRI TEE (km) 33.2 29.8] 27.11 23.9! 21.2 17.8 | 33.2 13.3
N RE (mb) | K1 18.6 30.6 45.9 78.2 | - 161.1
8.4%:2 13.2 19.9] 32.4| 49.2| 84.4 8.1 177.5
BEUE*S (cc STP) | - | e 11210 | 12190 | 11680 | 12410 | -~ 2670
(F18) 10590%2] 12190 | 12290 | 12980 | 12560 | 13440 1310 | 4010
AEHE * (atm) | ----- R 41.2| 44.8| 43.0| 45.6| - 9.5
(F18) 38.9%2 | 44.8| 45.2 | 47.7| 46.2 | 49.4 4.6 14.2
BRENAT B (sec) | 1888*s 1231 791 480 308 183 188 | KHEZ
V7 B B >BF | 1890*6 1240 790 490 310 200 190 40
FFHE D FEHIE
(kg /cor) 36.2 | 38.9%¢ 40.6 | 42.4]38.0%| 45.8 7.1
Ehk ¥ 1.015| 1.057 | 1.1321 0.996 -
AEHE FRE 1.076%2 1.152 ] 1.113 | 1125 | 1.216  1.079 |
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