%42 BE T B T B £ 9P B % # Vol.42, No.7
2021 % 7 A JOURNAL OF ENGINEERING THERMOPHYSICS Jul, 2021

ETiREEZR SOBER-SJ10 A ERH R
WO HEF? R RV REEY 440

(1. PEMERNEHATEXHREHNESELERE, Jbx 100190
2. FEMERAFIEMEER. R 100049;

3. ARAERFHN N IREMARXELLRE. BHE 710049)
# B ETREHZEMETHBIEPNARNE-ERSFARBEETE. RARGHHFOLTRBSSHAEY
BT —MREES, RIET ZEERTERMERENRTRES, REEHRETERBERRSIRER. ETRHEES
#iT SOBER-SI10 MiMZRELR 5 HB AR, SRIAMENIEF RAERBEZNS, RRE TN T
H: TRAENEGTHRSHBERMEXEER—NE, ErRERATENZESRBARRERMENTREE: BRENL
T BAS PRI AR AG TR THUE A B, TRIR 7R 328 LU ST/ RO A R FE (I IR Bl SR BWDIRAS . R0 i i K

KRR M WES, BEEE; BHEAR RREE
FESHES: 0359 XEMRINED: A NEHS: 0253-231X(2021)07-1784-07

Study on Performance of Pool Boiling Heat Transfer in SOBER-SJ10 Based on
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Abstract A genetic algorithm-based model is constructed for the one-dimensional transient inverse
heat conduction problem inside heating solid wall during the boiling process. Based on this algorithm,
the transient heat flux during boiling processes can be calculated with high accuracy and robustness,
which is verified by a benchmark based on transient half-plane heat conduction problem with
accurate solution. Data obtained from ground and space experiments in the project SOBER-SJ10
are analyzed. It is observed that single phase heat transfer in microgravity is severely suppressed
with obviously lower heat fluxes than those on the ground. The nucleate boiling curves at different
gravity conditions are overlapping, showing some gravity-independence of nucleate boiling heat
transfer at low heat flux. Nucleate boiling curve in microgravity, however, begins from a location
corresponding to a lower heat flux compared to that in normal gravity, while it ends at an obviously
lower critical heat flux, at which the boiling mode changes from nucleate boiling to transitional boiling.
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Fig. 1 Steps of heating voltage in normal pool boiling
experiment
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Table 1 Experimental conditions
Stage  Tou/°C  Poune/kPa  Tsat/°C ATy/°C

SE1/1.5 17.3 100.1 55.4 38.1
GE7/1.5 20.5 103.3 56.3 35.8
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Fig. 2 One-dimensional transient heat conduction inverse
problem model
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Fig. 3 Flow chart of solving one-dimensional transient heat

conduction inverse problem based on genetic algorithm
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