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Abstract: Boiling water in daily life is a common phenomenon of boiling, which contains profound and complex
scientific mysteries in the ordinary. The understanding of boiling heat transfer has supported the first industrial
revolution marked by steam engine and many subsequent industrial and engineering applications. Boiling process
has great heat transfer capacity due to the release of latent heat of phase change, which is especially conducive to
the lightweight design of thermal control system, and thus has important application potential for the development
of related aerospace technology. The great difference between the density of gas and liquid phases in boiling
phenomenon leads to the fact that the boiling characteristics are often dominated by gravity in the normal gravity
environment on the ground. Due to the different gravity environments encountered in space missions, there is an
increased demand for studying the gravity influence on boiling phenomenon. The project of vgBOILING, which is
one of the first batch of scientific experimental tasks aboard the Experimental Module I of the Chinese Space Station
(CSS), will study the scaling law of gravity on pool boiling heat transfer and bubble thermal dynamical behaviors.
Using the long-term, stable variable gravity conditions provided by the Varying Gravity Rack (VGR) aboard the
CSS Experimental Module I, the bubble thermal dynamical behaviors and related heat transfer performance of pool
boiling in different gravity conditions will be studied experimentally, to reveal the influence and the underlying
mechanism of gravity on boiling phenomenon, and then to construct the gravity scaling law of boiling process. The
project will deepen the understanding of boiling heat transfer and support mankind's endless exploration of the

mysteries of the universe.
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Figure 1: Boiling phenomenon in normal (left) and microgravity (right) environments



Wb 2 — P W 2 AHRRAR SN SIS, FEBEA KBS B AR R SRR AR S BN, RN i
HRERH DLZAFHUbRERE— R DLy, BIRaFH TuBILSR, R 75523071, 2T
NFESCH s R e . RO T IS #Edr,  BEAR v WA is I Ok ¥ 4 EE R, Hm s A ERERHIT
Ry OUHIR B X R R B R 38 B AR 0 1 H BRZE AN R K2 R R BRI ES ) SVE B AR
A BEOR B R 2

—MME, XU WA TR E Z R, Ea SRR ENTF IR . R E 5
o, AERE N FESERIEEREARE. B2, NURSAEHARS T & S5HhiF =M a2 H 2
HJAEE, BAERFFASE ) GEE0 SBEASE, KEMHBREM S E MR, DUAERE B AT
TR SIS . RN IS A — M PR, A (R AR R A R A R R R A R, T
W SR BN 1T R IR AR B 5 A VRV S50 B 2 R It 5 i T B R BT RS [ (R SRR AE
FEE, 2T AR AREORAEN TR S S o DRI, HH S5 T TR O L 3 [X 35 5 55 B ALK ik = 3 Jhs R
GIWETE, IR TR AL 000 T 8 R (e RIARFAE,  DAOR IR R 25 AH DG HE B 45 1R 22 A AU AT

T 7 Wk R A 7 A P W 2 = I A S TR ARG AT R IR R Z . [ P AH DG BF e A 2D
M, SZIGHTFCRE R e L a4 A AR 8] 5 TR ML B EAG DUT R, 258 70 REESEMERE, —ik
FEAR BB AR B, B0 . T ISR AT G °T DA BEAEAE s TR DI A Wl s A% BV B R Ak,
H— M v T A R AL TN 25 5 s TR I 9 s 1 S AR RURE K IR/ AR RIS v T B AR Y T 5 R s 5555 o
SR, 2R T E LIl SR ™R . S RIAKR . ARG IHKSE— RV,  HRTAHCRRE
TTABESCHEATR M BT 3K R 75 Z4a M2, AR 7 45 SRAR A T0VE B A B LR, W ig
FraslE)h (1SS) _LJF & IO #AEs BEFth i 5 SE 58 (MABE) WANZAHEIESLIE (NPBX) PIX B/ MIH ,
RAEMERRZFE—NhELRiEE (BXF), Sti LS &MMEE, R2mdEnm, sdRazEREXR, £
AR B A SB AR AFA R (B 2). AT LE R R Re7E 5 R 5% 8 1508 a3t
ITHEL, EIHBER “0 Co) M1 CH)” = HeRES, AReKsE JE NI ML= A s, MR
SIS B Ve LS. Raj SR 8 LE HH 2R BOIRAS Y 3~5 s AR RS AR 8 ) &40 T s %
SIS EE L M T — AN AR I R AR, JEAE T 1SS K AR i S B AT T BT AERAIE .
Feng 25T ARV R 2 T4& F-BUR % 2 7715 (LBM) I WA ESRIZE T Level-set J7 ik R SE
BT, BEAR, AN FE ) s I S, ERERRER Y T X Raj SEWE ARERIRIAEIT . ALY
FE AR BIELH I 10 T b0 15 FAbr BE AR )R IB TR 2, HEMT T AN A br BEHR St e R A R R,
B TR T Raj S5V ) bp FEAS B AE BEA B 15 7 THI A7 6 1) B SR 7 J& RHCE B8 7 b B 48 HCDUE 7 T TR = A
FE R T H AR B A B SIS EE T B AN AL, R 2% v s A A B 3R AL AR ) KRR RS

20 —~——
I
10 ! < .
E <]<]<1 o™ I
o R |
; /;Du’ufflf/"*gff—***‘
: EI’D. //.,
1k i D/’ﬁ/ .// -
E ! */' ]
¥
|
“TE i 7 Warrier et al.:
S01E * DA —%—PFnH, 107g, —%—FC72, 1,3
2 ! / Merte et al.: R113 ]
= [ . —e—107g, —0—1g, ]
r , Straub: R113 1
0.01 | e | —4—10%g, ——1g, .
E /* 1 Kannengieser et al.: HFE7000 ]
[ % Natural <! = 10°g, —o—1g, 1
convection | Rajetal.: |
| PFnH, < 10°g FCT72, 1g
1E-3 L 1 L ] " | L | L | 2 1 L °
-20 -10 0 10 20 30 40 50

AT, (°C)
B 2. AN b R S 06 45 SR AT ) 2 35 22 57

Figure 2: Obvious difference between the results obtained from different microgravity boiling experiments
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Figure 7: Photos of a multi-functional integrated heater (left) and its X-ray scanning diagram of internal circuits (right)
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