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Abstract

The tandem balloon system with a super-pressure (SP) balloon and a zero-pressure (ZP) balloon, which can
fly a long duration flight, has been developed since 2009. The fabrication procedure of a SP balloon covered by a net
was studied and the first SP balloon was made in Nov. 2010, and the second balloon with an improved design was
made in Apr. 2011 to show the resist pressure of 9,600 Pa which is comparable to the theoretical prediction. Then, the
development to enlarge the balloon was continued and, in parallel, the flight termination mechanism of the SP balloon
was investigated, and the launching procedure was studied. In May, 2012, a 20-m ¢ balloon for the flight test was
checked its deployment and gas leakage through the ground inflation test to show excellent results. On Jun. 9, 2012,
the 20-m ¢ balloon was launched with a 15,000 m* ZP balloon in the tandem configuration. The system was launched
without problem with a procedure in which first filling a Helium gas in the ZP balloon and then filling the top part of
the SP balloon to make the balloon in the elliptical shape. The tandem balloon system ascended to reach the level flight
altitude of 29.2 km. The differential pressure between the inner pressure of the SP balloon and the atmospheric pressure
increased as ascend. Although a small hole was made in the SP balloon at the differential pressure of 400 to 500 Pa, the
differential pressure reached the highest value of 814 Pa and kept positive through the level flight lasting for 25 minutes
due to its slow leakage. The perfect deployment of the SP balloon was monitored by the on-board 1TV camera and its
diameter was confirmed as designed. The altitude variation of the tandem balloon system was measured for the first
time and the deviation was evaluated to be 11.2 m as the sigma of the Gauss distribution. It was well smaller than those
of the ZP balloons as theoretically predicted. At the last of the flight test, the termination mechanism dropping a weight
was also tested and it functioned as expected. Development to make a larger balloon for single balloon flights and a

small tandem balloon system for atmospheric observation will be continued.
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ZHEUWEL, 2011 4F 4 HIZIXERE 3 m @ SP REK CIlitEMERE 9,600 Pa &AL L, RERDRUYEI 1L Z M T Lz,
%@%\wm%®ﬁﬁm%ﬁ5&ﬁ_ SP KUK DI BERERE DB SE . D DBk A 8 L 7 IRBE THek %
FEOMREEED -, 2012 45 A i, A O EL 20 m @ SP KERZ 8/E L, i FakBRric L v | EEAVERE
BILO, TAORRKMRFFICIER N L 2R T HICE 7, 201246 H 9 HICZ® SPRERE . AR
15,000 m* ® ZP RERN B 72 D 7 T ARER Y AT AOTRFAIVERERBR & i U7, ek, ZP KERICE S %
DU 72t%, ZP ZERE T2 R T OMIZ A LIz SP KEKRDFATRIC T A5 L THIES RS2 FIEIC LY . X
MEZe < FEhE S iz, RERIFNEFIC EH L, SPRERONEEA AL L KKIEEDEES EF LN L, &k
29.2 km TAEIREEIC A -7, SP &ERIL, 400 ~ 500 Pa DA EAEIN S - T em® ORBE L2 H D
D, HAOFHIEENED > T2 7=, I KAEIEIT 814 Pa il L, 25 43fIC bté*ﬁﬁﬁﬁ@%mEEf
Hote, [ERPEFHERICEAL CRY, ToERL TR E KT 22N ITV I A TIZLDHEGRT —
HINHHERSINTZ, RERIZE T, IZLHTH T AR %/ZTA@K¥@@ﬁ@mVﬁ@#£ﬁéh
AR T30 2 R AT TR L2 D o I LT 112micE EF 0 BHID ZP [ERCTOTRFAFEIC < B
BEEESME SN D Z L S HEGR ST, IR OREIIT BEE % & T RO RERMEE 2 8 E S,
H ERBRM L RIFEE D 7 4V AOF| EHE M TOND Z L EHER LIz, 4%, BMTRMIES L KR
D SPREKDOBAFE EHED B LT, KEABINZ SHEICB W /N & V5 WKEROBZE 2 4T L T 5
FCho,

HEEGE BB AER, A= =T Ly oy —RER, REEY

1. (FUBHIC

B (B ARRED M CTE DRI AT L L LT A= =T Ly Uy —REK(SP RERK) L Bu 7L v v —&Ek(ZP
RER) BME LT X T ARERV AT LORREED TWD, TOKEKV AT LTI, ZP [EKNFEN 2 RNV AT L4
RPBBET T2 EBLR[OBEN LA T D120, FKEN—ETHD SPREROZEABEM L, K[EROK FI3fE1L45 [1].
ZOJFEAEFIH U2 KERIE 1970 4R8I Sky Anchor 5Bk & L THFZEDSHED B L7228 [2][3]. K& 72 SP RERDEBL T X 7
ol l bV, TRUBITMENEE ot ¥ T AR W@ﬁ@iﬁﬁm] WICEEDDLNTEY, B—0 SPR
EREITERHMORMNATEETH S Z LB T, SELAEZRHT LIS o7 A%ER, 85 70 HIXHM O SP ZEkD
FIRAMERITH B, ¥ T ARERNVFEBT X, H x| mf%®km& TOFMBHEZ T E VoL vira
NA[REL 725,

Tz, 2009 FEND L T DKERY AT AOBRFBICET L, i HIE S L CHRE 50,000 m® @ ZP &EK & (7% 10,000 m®
D SPRHNLR DL T LR AT LAOERE AL TS, ZOY AT AL, 100 kg D~ 0 — K& A HEE 355
km., &%%F3m«m’%bfﬂméﬁé:&ﬁﬂ%f%@\mﬁﬁ@ﬂ“:yVEy%imT%éo:@yx%A@
FHLOT=HITIE, 720 Pa OTHTEMEREAE AT 5 SP KEKOBFE, BL O, OO ERE RS UIREE Tk~ 5 HIE OB
#zgf%é HWHEHWLILTND ZP KER TN D e KIE /T EIZ38 V0T 70 ~ 100 Pa ThH Y | HIRCTEJE 35 km %
TRA9 5 SPRERTIX 120 Pa RN BRI N TV D [B]l, AX T A&EkY A7 LHO SP REROERTEIL, Zh izl b
REBERETHD, ZNOOBEDD, 2 EORMABRZFHE L7z, — 213 4FH 10 m®* O/ SP & EkE IV CRK
DIREFEZRE LT SP RER~DERMEZ EBILT 5720 THY . b 5 —2FKF 3,000 m® O/ SP 4Bk % HV Tk
RFEOMR, BLO, mERTEOTRLRE S o F LG EKE L TORMEE2FHIT 5720 Th 5 [4],

Tz 1, 2010 4F 1 HICH LOEMNESERORYESEE LT, M<EBWRY =F L7 ¢ b A0 R 50 FEfkHE O
S D TIEE R L, 2010 45 4 AIZIHER 3m OKERT 9,600 Pa DI EMEREE T S5 Z LTk L7z [6], MMx
T, ZHEAMOKEREZRIEL, 20114 6 AIZ T LAKEKICH Y T 722 7 LRI AT A8 L TREE 120 ERAN
A I L, RBRENEAR T30 BT A2 &, KEO T LGREROBEINM ETOMEHE L T5% B3 L
ZHIE L C &= [4],
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xR 1 WBENMSE-RERKOFET

RERTE T NPB3-1 NPB1-1 NPB01-2 NPB0O1-1  NPB001-2  NPBO001-1
AHEE (M) 3,000 593 106 106 9.5 9.3
B (m) 20.6 12.0 6.76 6.75 3.03 2.99
2R (m) 27.0 15.72 8.86 8.85 3.97 3.92
mE (m) 12.3 7.18 4,05 4.04 1.80 1.79
IT 30 16 12 12 20 12
R ITE (mm) 2156 2354 1768 1767 516 783
7 4V AE (pm) 10 10 10 10 20 20
HEFRIREE (N) 415 415 415 400 415 1330
fit o — 7% 3015 1608 603 864 402 96
A EbE - (mm) 101 101 101 320 101 500
R e —7 Rk (mm) 43 47 71 49 48 196
FREEESE (mm) 530 530 530 530 300 530
MitEF480E (Pa) 3,600 5,100 3,400 4,930 10,000 2,100
FERIIEE (Pa) 300 >800 1,800 Y s 9,600 2,650
SEkEE (kg) 66 16 19 26 3 16

AL, 0 B OTRFHRBR IS ) 72 B O & AR O R 2 WET 20 TH D, T 2| T, KA
(b2 ED 2R S K0 it 2 [ERRUE B2 AR Lo & 2N &l U QIR 7o & it 7o KER OB & S35, IkIZ,
3TIZBNT, $EZ T S CTRMEE D [EREMME OB A2 RET 5, 4 TBIZBW T, SPREROETHANCIET
DBNTREETH AT D E 0S| B LWKERFIEORREZ WA T 5, 5 #FICH W CILARE 3,000 m* @ SP &Ek & 1
& 15,000 m* @ ZP KERM 572 5 & T DREREFIMERERBR OfEfE & Z OFERICOVWTHAET 5, 6 FICBWTaK%E *
L5,

2. SHESERORE
FLix, I ECICE RBRLZMEZ0 T2 SPREROFEITO—ETHY, K21X, ZhdboREKEMAWZERD
Riex ELDILOTHDL, IMUIOREROBYEN GRS L, BIRSEZ ROV LoD, IHR KA LA #EDT-, FERihHiz-
Tk, [REROBAEDOREF% 120 B OHENT- KT 3 HANL, BLE, ErbD 4 HANLETA I AT TREL, K
EROWNIT 2 RERREICH Y M 72/ AR — b EEER 227 W TRRIIL TV 5, AR Tl @i SP KBk BIFE O fEHE,
BRO, EBROFEMIZOWTHET D,

21 NPBO1-1 5k : 8% S -RD ¢6 m KIK

2010 4F 4 A, E& 3 m OKERICn — 7 TlE- 2 SR ERERIE L, E, WERBRIC LY, ME2hS58T
MHEVERE A R 6D 2 FIEDR LA FEAE L T2 [6], Z Dk, MDBIICE T Lz, Ml E TOMUINNS <, HiEHZ Y DOk
WIREEN R E W Ev D, FURIZIERY M T2 [7] 28 L7z, 2010 45 7 A1 1670 dtex DJF56 5 A¥LY TH A 320 mm
DT o VMERE L, LU, BEEHREIL 400 N & JFCRIRIEDOTND 24 % I E Y, BRI H72 OEEDN 2.4 ¢/
m &R+ ERED L DO Th o7z, BEMIHREE 400 N TH D72 51, MR S b7z oFERIL 0.35 g/m FLE TH 530
N5, LbbiL, ZOME 10 umEORY =F Lo 7 4 L AIHSE, B 6 m O&E (NPBO1-1) ZHUEd S 2 &
T, MaE NS LB TIEOMESL & F DENMEDOTMZAT - 72, MEZIRICHSE DHITIE, KEROWIMBRIZ ISV THE
DOEFIMOuGE & MOMOuE & A5G L, BT oOmH 2 BoMoms L f5a L, o, MEREE ZHa S50
TN D, 2 OKERIZEB W UL MO ET O KEROBI O EO B FICEE L= AT L AR ) o 72
THEE L, ML ITHRRR 20 X3 TS Z & TREA ST, T, 74V AEMEITT7 4V ARIEOEEEIZ 40 um
JEORY ZF LT —T RS L, TS Z R 20X3 TiED 2 & TG &' 7z,

This document is provided by JAXA.



4 FHIATZE TR B R BT J0 B s JAXA-RR-13-011
# 2 Hh b [ERIEAEER
FERH  2010/11/4 2011/2/25 2011/4/12 2011/4/26
fEH5ER NPBO1-1 NPBO001- 2 NPBO001- 2 NPB001-2
ar [EI=Y T /NEF Y S N A B FHIE N R L
fis | 3505k B MTRAAEfE
& [C] 10
HA He R/ 3 AR+ 224 He R/~ 1 AR+ 224 He RN 1A+ 285 He RN 1A+ 225
FEL a7 0B 7= ) DR RN T 72 {oH Vel SE YNVl | RN e i
HAE 2 IE AR JER M BE
B E
HaET— R —hio CTREE
EEUY RN T &ERO SR TR R 2 R it [ AE 5,900 Pa it FEPEBE 9,600 Pa
fiit FEPEBE 6,500 Pa
M WoEREI e A ZFEACIDIR ROk E H ThE
& FZIROREEERDIZ TN
KEXH  2011/6/2 2011/8/10 2012/5/9 2012/5/8
fEFAER NPBO1-1 NPB1-1 NPB1-1 NPB3-1
SRR AT S FHAR TR & NEFHT JNEFHT
MTERARE fE T RAAE A
Uk [C] 18 14 15
A He R/ 3 AR+ 284 He R/ 3 A+ 225 He RN 3 A+ ZER 22K
FEEL 6 m I KT L E£E 12 m I KAHE EPE 21 m I KA
SERS B O T iR 0— R 57— 77 FPEEIC BT
ERGE IEREBZ R IEH R 2 TeRR 73 A5 FTiEERR IEH SRR 2 R
it £ PEAE 1,800 Pa it FEPERE 800 Pa LU E7Z2ffeR 5 [ZIHEREEIEERD T ZRNDNE N L iR
IET)CAERS 2RI TR R
M W PEE A N — i D iR EEa—7") 7 hiidE

ZOKEROBEIEFERR A 2010 45 11 H 4 B, BEAHERSAHEN S T8 o MR OBEH I C3EE Lz, 2 BT <.
JEIEE R 5 misec FREMR N TV, KEREZ L—C THRO T, A~V AT R%Z 7Tm® OH AR 3ANSFED 21,

SER

o /=
ZER

- THIF, LIk,

TR S E7o, ST E TR

72728, 200 Pa DIENDHEIMETE L, HALZPER LTz,
ARFEBIZL Y LLNOBEEAVHI Uiz, MR D ICEHE T, 2RISR E b0 2 L1k, TN
ARG EBD RNV EEERLIMETH S,

M S BETT T 88—
HoanAETk (K1Hh),

WIZIEA S, — 8, MR o Ty n A2 Uiz b

EEANT D TPETH T, BTl ORI b ->

(M1 EEA, HE), WA =EIHE- T

JEJ1R 3032 T2 R T O8I 1272 69, @23 T 72 o 725y S KUERIZ BV A A T,
JENZHINT % 2 & T BB L7 b o728, £ <13 200 Pa ZFIIN L7zl TH B L TV 7R o7z,
JERMDI o TR Th, RERFERD 7 4 L ARV BELNZ (K1AET),
JEB OB T, 7 4 b EROREGE PN EITRAE T (1A T),
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2.2 NPBOO1-2 5%k : W1 T2 BRL % » K€ KK

NPBO1-1 KERICEB W TIE, MOERNE, LW BBEND 72, ZOMEDO-H, 1670 dtex DIF% 2 K%Y THE
101 mm DO EEFEEIHE A2 B L7z, Z oML, #HE & 0.364 g/m T. 420 N ORWIRE 24 L. NPB001-1 K EK CHV V- 1 —
TEMEHT Y OEBEBFRBRETH D, UBROKEKTIE, Wind, ZofEHnwTns

MAT, MENEFRLRNE ZADNAEL, KERDERITITEA LAV E W) ENAE LT, ZoxEes LT,
H oML (ER oM BRIRICBW T, ﬁﬁﬁ®ﬁﬁﬁ%%ﬁﬁﬁ®ﬁ%ﬁﬁf%otm)%i@k%<L\%E%E
FAEM T AR A E LTz, X2 \ZRESICR T 2 EEM 7@ BR 2B YE LT-KER T S1TR Lis, plIcBYEL -
m—7?¢otﬁ%mikmﬁﬂwmm1w%) S IERICHE A AEB LTV 2, NPB001-1 5Bk & NPBO1-1 KBk
L OB OBFHEIRE LT 5 &L BB OFHFAHIEV, NPBOL-1 RERICH W TR LW =0 O H OFRIT, 745
LY BN REL 2o TRY, M EZRELTHZETHEIIER LTS 22 b0 L HllENTZ, 2072
Z OKERTIIARETRIC BT 2RO RINEZ 48 mmIZERE L7z, ZHUZ L 0 HEREELIZ NPBOL- 15 ER L 0 & 35 k&< 75,

F 72, NPBOL-1 KERTIL 7 4 /L A LML OFEGIETNABEGLEL TV, ZOxKRDD, #OMY fFiF%2 7 ¢
VAR EOFEREICEESE Licu— R T =115 2L & L, T, BEDD, [EBEO AT L2y o
TEBEIEL, 77 T7—u—TROLZMEO Y 7l E KR TRV D8 REE~EEE LT,

2011 4E 2 HIT, 2o DB & L7-ER 3 m OKER (NPB001-2) % 20 umEDRY =F L7 (b bk VTR
TEL, BWERBRZIT o722 2 A, KERDERICERT D Z ERMRSIL, EMEDRERERT N TV RICEET S
B A i U7z 2011 4F 4 HICIEREEE 9,600 Pa OPEREZ IS5 Z LTl Lz (K 3) [6], i, 7 4 /L ADRRA
FREE L RO, B IO, JREFOMEIRERR D O SR [6] O 55 TR E HMHEMEREIX 11,000 Pa TH V|, F 72, NPB0O01-1 &iEK
D EVERE 2,560 Pa Z REEROMIRER O S 2 7 — 1V > 7 LU TR E AMEMEREIE 10,000 Pa TH 5 [6], [ DKER
NPB001-3 I, 2011 4F 6 H I\ KEHIZEFH EBRIFITB T, 2 kg O T LAKER &AM Y o5 NRERE L COREIE
RERBRNE S (X 4), BT SPREROBIFIEFEN 30 FEA 325 Z &, T LREROKE OFEI T LTl & ik
LT5% BT 52 EMHHALE 6], ZOFEBROL I DO HNTH7-, KR TOMERBRIT, KEKIZ 0.6 cm’ F2JE
DRBBNTEY, +oMENTES, FEETDHZENTERD o7, RITREFIZH Tz, HD VT, &R
BESOKER AR — FAKEROEEIC L a2 Sl Lo TELE D EHEI SN TEB Y . ZEED EFEEEE X
DHBNSTZENDLROREEIVHEEINTND, ZOMBIX, FANIEERBR TR 2N LAERTLIZ L. B
FON REFA— I 2 TOURZMT Z L THRIRTE 2D EEZLTND

NPB001-1 NPBO1-1 NPB001-2 NPBO1-2 NPB1-1 NPB3-1

A
il

K2 F1ICELESEOFEDOEERKOLE, NPB001-1 5Bk, B&LU. NPBO1-1 KEKICDULNTIE., DS BREHE
RAE-STHEY., BIBISMOKIRD 1/5, BEIL 1/3 DiERELSTLVS,
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2.3 NPBO1-2 ik : ¥ TELERL - ¢6 m [Ek

2.3.1 NPBO01-2 REKD4FE

E£ 3 m ¢ NPB001-2 WHWDESZIJJ%E”EZT KO ROERE 6m ORKE 10 um EDOR ) =F L7 4 )b A& T
THYEL 7=, AiEDE 6m@1ﬂ‘€ (NPBO1-1) & HEET 5 &, M%7 v 2 fh HEOCERTIfE~E EE T 5 & 4R
1EE®nxﬂ+ﬁ/4k%ctV)Ejﬁ/ SiF5Z & THE ORBRMEEZLE L (K2), £z, KERMEE ORGSO B E 51k %
AT LAY q’*lﬂ%%@@o LHENL BT Ly vy —KERE [F— DI O EISNAFICEE L2 7 T —
1 —7 :ﬂﬂ%ﬁﬁz}afﬁéb‘o JOFENEEL LIz, JlE&HEAORY v QL1HZR) LEBH L. 2Oy OmIEERE

ik NP Y ot

2.3.2 BRI, BHIEEER

JEBH., AEEFERRAZ 20114F 6 H 2 H, EMHAEBIEICCE/M L, ~U VAT AZEAR, BRI > THESELE
A, BAFCEBIL (K5, 6), FREEO LbbIEAE LR -7-, 200, 400, 600, 800Pa (=T, FREEBICHIT D% > b
iR (£ 3), BLOTFME (£4), #ME L, EETEIX 1,800 PaTHY (K 7)., B, TE ORI S — 23
L7z (K8, 9), KK EHEHICHLHERA LT (K10), [EHENT THME RN\ & DR STz,

X3 HWHRIDEMDITIK (NPBO0T-2, FHIFHEE)

4 WEREMT= NPB0OO1-3 KBk

&3 FERDARVDEDEEICLSHEIL

ZEJE [Pa] 200 400 600 800
FHAEE AT 1 [mm] 75 73 72 72
FHAIE T 2 [mm] 70 74 77 77
S AT 3 [mm] 70 71 72 70
FHAIEE AT 4 [mm)] 74 74 76 75
FHAIE T 5 [mm] 65 65 67 68
FHAIE T 6 [mm] 70 71 73 72
FHAIEE AT 7 [mm] 73 72 73 73
FHAE A 8 [mm] 71 72 73 73
S AT 9 [mm] 68 67 68 70
FHAIEE AT 10 [mm] 73 74 75 74
FHAEE AT 11 [mm] 68 69 70 69
FHAIEE AT 12 [mm] 72 73 73 74

SEEIfE [mm] 708 713 724 723
FEHE(R 72 [mm] 2.7 2.8 3.3 2.9
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x4 FFREODERICKIDEL

FEE [Pa) 200 400 600 800
TR [mm] 9230 9310 9320 9330

X5 Lha{EELI=XEk (800 Pa) 6 BMRLE-EEZRDIIK

2000
1500 [—

1000 [—

Differential Pressure [Pa]

I3

S

S
I

N N S
0 1000 2000 3000

Elapsed time [sec] neb0L-2 5000
7 [EROEFEDORMEZEL X 8 SEKBESFOBIRERT (FRERMAI)

X9 SBKESDIRERT X 10 ERBREBEDOSIESREE (FIRAAN)
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233 H#h
TERDE R
800 Pa 73 > 7R T, MBIZH 53N T 1E
APrR® |
T = —— @
mn Y 12 52

800 x 7 x 3307 101 @)

a 600 V1017 = 352

= 51[N] ®)

Thd, TITT,APET A VAT DDIET RITKEROTRETBO L, IO bR, s 1XAREH O MR R D57

RO TH 5, OIS OTHHHIEX 11 TH Y L, 51N ICTBIT A2HEOMNNT 25 % TH D, KERDAREUE THEZE
T 57 5IE, MRS 25 % OO EE SRS,

HADFRIE TR DAL s FIRE O SEEMEDE I K 226 &K 12 12777, %%fNSmm:ﬂL/mO%mmﬁ TFEAL
25 k72 <, 800 Pa FIINEEICIE 2.1 % DN E 7o > TN D, ZOfEIE, FEIZED T 25% & I1EiIFE— ﬁf% S SN
DOHEEL T A VDI > TR -T2 b DO THY . 7 4 /L L0 HRE S ORI iof\ﬁﬁﬁ%io%ﬁbﬁ<@éo74
NWADHEZIELELTHY, ZOERLITIHRETH D,

—F., FHFREOFIZ, PHEERRD, THFREOENCEZEZK 131277, £H% b 200 Pa DR S CikaHE
8860 mm LV % 42% K<, 800Pa i oo TIL53% KU,

LR T, [REROIRNAA 7 —DFHE (WbhwbnEboR) NETh, it Ttns ks> Ths, K
EROTGIRBAA T —DOFEMIE & 72D DIE, HEHEENOBMHNTHODBETH DM, eI K EROBEA L. #
FIZHIEDDHNTND, 20D, A4 7—OHAK LY BERICGEWBIKRE R EE XL, ZORBRIZZOEE
RTnabolBbhsd, ZOKREKDOEA, NPB00L-2 &b~ THEZAT CTHHLTWATZD, ZOENLY K&
BENZbDEBbND,

BIEE

Z OREROME T € [ 13 STk [6] O 71k THERIT 2 & 3,400 Pa TH 5 Ox%f L, FEEICHE S 2 iMEMEEEIE 1,800 Pa
Thol-, Flo, WEOTHGFNIREL Th >0kt L, EEOMEEINIEET., T ORED A= Th T,

ZORIKTIE, = R T =7 RREOMZ AR E > TR L, B, BEO 7 4 VDTS NERT o8 L oo
TLEHSTWWa, 7 AVDITHET NS00 . ZOWF T L72b o L Bbh b,

T4 NLERORESOBRIZ, AR LBOREBOEROMABROESE 2D L9, M2 H (408 mm) IZxFL
T, 74V A% 383mm EREL TV, T, 74 LL0FN, LV H 65%FEL o TNAI LITHY LTV,
M7 4 A EOBRIT, BT, EBRICT7 4 LA ADHR, LD L 65 % H< 250, Mo\ TEERIE>
S, e 7 s lid, BIERICRESERD, LERST, A NVAIEARD TR E 72D,

TR EERMICEMET S, £3°. 1,800 Pa 230 - I- S THES — A2 A 5E D T

T APrR? .I | @

n (-

1800 x 7 x 3.39° 101 )

GO0 V1017 — 352

113 [N] (6)
Thb, K11 LV, 113N DOARDLD - TZEEOMONE, 3.3 % THD, SHE. BED 7 4 L 22k, F7HOMOE#HHR
ENTIRIET 6.5 433 =9.8 % OHEST MO ONER SN TN EiC2d, AT, BPETr— R —7NEHE SN
TEY, = R —7BEEORATHBIL TS ZEnE, B— RT—FRNEFESNTHARVEDITIE 98 % L K&
ROBRERS LTV DEEbnd, 7 4 AV LAOMOEMEEHCE LT, F—&MECORBT — 21370, —ifii5]
EARBR ORI NL 8% Th 5 8], F£7-. v U X —%ERKIC L BB TIL 10 % OO TG (TD) 227 U —7F
LT ERABILT WD, Hitd (MD) OO RBELETHE. ZOENTOMEIILDL TH D,

1 X7 T UFEAROMOOERERRIT. A=A —I2k5L 6.0X10 ° GRENLETFTNRS L. (1-6.0X10 %) FOEXICRD) THY .
MO OISR R ERIC L 2 BN ETH S,
2 TD HHORERAMONEL 7%
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600 C 80
E g
Bl 75— —
8
i . ]
B 4 e
= S’ o e Original length
8 - - 70— |
b 3
n o
N
— 5
=
n
3 65 — —
1 z L
e S P N R R BV
Strai [7] 0 200 400 600 800 1000
ram 1% Measired by Nokada 14, Pressure [Pa]
NPBO1-2
11 f@OIEHVT AHER 12 HOFEFOXAMROTFHEDENICLLEIL
10000 T
9500 — —
[ =] [a} [u}

9000 — —

Meridian length (gore)

Meridian length

8500 — —

SN I RN B RV R
0 200 400 600 800 1000

Pressure [Pa]
NPBO1-2

13 SEDFFREDEAICLDZEIL
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DFNEL 25 2 LR STz,
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NI B LA UROSIZE o THER L, 28R CTIE L CRERZ I UIEEE2Y 4500 PaLL ECH B Z & 2R LT, 1ET
TRARF= K9 IZ, 720 PalXARWIZEIZEIT D SP REROMEHIEITH Y, 2 b 0Bz @ U CEMIME CaE R T AR
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5.4 EERIER
5.4.1 SP S[EKOMEMEE
[ 52 1 SP [EKDOWNE A A DIET] & RKIEDZEEORFMZE L Z TR~ , K[ERVAT AN EFT 5L HHREETSPR
BRITWMZIE L 220 . BT KREEDED L2 n720 Z 08T ERT 2, 5ERE40 3 FHEN B AT BR U, AKCEElER
FEIZ A o7z 51K 53 431Z T i 814 Pa (2 Loy, £, MET 2, 6 REZHIT 2 2MHEIE 760 Pa, 6 K 20 /312317
L7EEIT 480 Pa TH Y | A p DBVDIE I,
dp T — 480
di ~ 2060
Th D, i EEBRICEHIT B8 1 X 10 2Pafsec £ W HIEFITRE WO, AR ACHRGEREIZB O CELIE—E Th 17223,
TIZTHELTWD Z L, SPRERICANBH W= L EERT 5,
5312, ZOEELERKEDOBEEZRT, KEEPalx GPSIZ K-> TH LI EE h % U. S. Standard Atmosphere
1976 DGR AE W TREIE Pa~& ZH L TRDT7Z, SPRERDAEENH K LIZ L7220 hPa 725 22 hPa DF — & 4
MCTT AT 475 ELELEAP & KRG Pa & ORI,

= (.23 [Pa/sec| (7

AP = —(1.127+ 0.001)( F, — (25.27 & 0.03)) [Pa) (8)
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