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ABSTRACT

NASDA (National Space Development Agency of Japaﬁ) makes studies oﬁ a two-pahse
fluid loop as a thermal managemqntksystem for future space platfornms.

A key component of this system is an evapdrator of the cold plate WHich absords
the heat from equipment. | _

It is therefore required to control fluids so that the evaborathr can operate
without dry-out or excess liquid floqding. ‘ o '

Operation conditions and fluid behaviors under u-g eqvirdnment}are pafticulally
important for the evaporator control. | f

From this view-point, px-g experiment using a simplified loop model is performed
to observe flow patterns in an evaporator.

Various types of evaporators are prepared for this experiment.
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This paper presents the flow patterns observed by video movies.

The test results are:

(1)A liquid film was observed in the evaporative surface
within the test range of liquid flow rate

(2)Under excess liquid flow rate the liquid film thickness
increases with the time elapsed in microgravity.

(3)At the nearly theoretical flow rate .the liquid film was
kept relatively thin during the test.
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Fig 2.1-1 Flight Ex‘periment Apparatus
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Fig 2.1-2 Two Phase Fluid Loop Shcematic diagram
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&3 ERBE CEREBR T

sB @ V-1

I.Jﬁfﬁx Yyew bick 3
EEHAEE~ 0
 xsB | %

‘ 2.7 V=T &k BEAR
ﬁ% ~ DK LA

TP1 pERTY

1.LE L

@ Lk

3. B FEIMY. BRE
~ O HE A ZE B 0

TP2 BB BER 1

I.@ k
2@
ot N
~ DA BRZ B

TP3 s In =l

,51‘,

This document is provided by JAXA.




Byl | RBREBL EREER " %

» L@E
A M7 (7940 FEIR]) B E
3.7 74 ~FKIRIc L 5F

MEH DKL
TP4 774 XTI

LEABRRY » Fick 3

: AEEI v-7" - ﬁﬁ%ﬁ%@«@ﬁﬁ
S| Zam NI ” |
D e L Ll
A ~oi
: - 3. hn#hiE & B O MK
[{

sk

2. 3 ERZX#H - _
F2I-ICEREEZRY, AERTH, MINEH T CORREORIELELT 2HR
AL FEOBERRREY, EoRIcEILT 2 28RT 2D, Hr—F AP L
DFoic, EBEmBETLs 8, | |

GEHESE > BRER E—5 AT
GBEAR ~ BRRE Y-
EBRHE < manE | BB X L ER

_.52~

This document is provided by JAXA.




3.

3.

%£$2. 3~-1 ZEBZHE

Table2.3-1 Test Conditions

EREE=E B it B E—~2 A7
TP1 4~20 con 35W
TP2 ©2.0~4 ce/m 20~40W
TP3 3~20 cc/m ‘ 50W
TP4 3~16 cc/n 7T0W
TP5 0~60 cc/m 70W

ERBRBLUEER
1 EBRER

3. 1-1 I RERBIZERB (PO 53 XY » 27754 FEEOZHRHKELELERT

ADPBERFABRLOSVWEHHEEEREBLALBS T, P ERRRBICEVWEDREZE
HBLLBETH 5,
I FRBLCEIBARKLEZOSRLASHRITEER, $HLEERABIDREY
MEBEZRLTVBBAII., p-g B3 EEKFCAIBAERID LI, BHENERE N
5, Ldd, ZOHBRBEVEE CHREL CITEREAN IR, ZEJBATZREED S
C LEMEBIREVWIKEE R 5,

—F. g P B 3 EHRABISERHERBICGEVEARE., g P TEIBARIC
EERENABEEBES. 7. TORELWEPDTH S, HIKIDOBG, MIHOE
BRI EMEEL, BEARE LR LD Lo {tods R, REFREVWEE
LENBERER OV,

Hic, FHRRESBRFBCSLV» ZNUTOES R, BRI REDOHY
HoREXZOFIRIFTENE I EBERINT.

\53_

This document is provided by JAXA.




M3, 1-2icid, BB TORBEH TEIR~OEHRAABR S L 2HEENE T 5
BICLABREBD, 3FY 272754 PEEORBETILETR Y. RIRBEBHIICEIT &
ROREVWHHEEZBALLBEODIOTH 5, Hicaoh sikic, REBHIcREST 3
JBRITEYACKFINZOEHRA LR VIESCEXT/NE WS, p-gFTOH
EARKE, RUXTOREOHKRF IR, 3. 1-10BE& LB LAERLTH %,

H3.1-31ci3, 77 4 "EEBRERBO g T TORGELERS. COEREHR
TrANERBETIIEREIDF L+ ESVANELLINT VS, ++E5 Y HEMHAL
THEIERED, WERERFERECRSIEBEREN, LhLERAEENU LD
BEOBRKNBTBEBEREORT IR, RREERB LHERER W, _

B 1- 4 “HEMERBO g FTTORBEAERT. CO2HERERBEE
REEPIL. ERBELUERLTCMAR» oRXREE TORIBRB/NI VW En S,
BEBNTORBSCLARBEEHWNES R MBI, BEEEZME T 2
EVWHEHTREBELAEHESEL, EBHRKEHEHICH T 2RBLBERIE., o
RELEAMTH 2. RicRLoR, HRESRIBEREROBET, CoBan
MOKBEORESPBVECEBINTY 3, »

3. 1-5lc p g FCORRBREEE., EKEBE. FfHBRRBOE/HETRT. 1-
BB ICHVIEHRBENKESELT 5, 20EEEGRBFFHEEN/ NI VEE S
EREC2FUERTB 2 ESH 2, - T, BEROREY. BREBLD/PEL
ThH, ERRpgTiRBLWTIR, BREBIVKREL( L >TWVWBIENEH %,

3. 2 % XK

UEODERERP S, g FTRBUVIERBLOBBEXREZBIEL, BEBoMiE%
BT DRI, BABFRNT 2 BRABAECHEBHRBARE Iy be—1F 32
EDBBEERD, L LBBESEE LTESBEESRTEAE, ST TS 2HB IR
EBROEHRBEBEBLIOVRZ P B, CORBRECHEEREBVORBERE 22K T
BERE AT W _

oT. ERCRHESBHTHRESRELTOCEAOBIRR., —BHIKERERNO
ﬁ%wﬁﬁﬁﬁ§<ﬁ%$n\%@%c@ﬁﬁ%%meﬁﬁﬁE&Lubb‘%&w%
KOCEVEBEEER LTI L3 0B-TWa b0 EEbN S,

COBFE, BRBHREUAOTS T LR S DB VIKEoOREcH WIFEFMEER
DRDOHLSTERBREEINZOTCHERLE W, CORBEREOBENERBNT
CEHBEORICHE - TV AL HET S ENSRORETS B0

WFHIE L Tby — g FTORRBUHELTHBE T 20k, BRREMETORED
HVWHERO Y POV ETRAENSD. M EBOWTRESEREREEHET 518
é®%#;O,Rmﬁéﬁ@féﬁtmwnwmémm&%ienéo

_54_

This document is provided by JAXA.




BimmE

I3 -3 35

v -g ¥ i ' u‘-gdﬂﬁa‘iﬂ%

B3, 1 -1 RERBERSR(TP-1)0 ZHBEHE/LIRE
Fig 3.1-1 Fluid Behaviors of Standard Evaporator
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Fig 3.1-2 Fluid Behaviors of Modified Evaporator 1
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Fig 3.1-3 Fluid Behaviors of Modified Evaporator 11
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Fig 3.1-4 Fluid Behaviors of Modified Evaporator Il
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