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Abstract

The two-dimensional numerical analysis model of micron liquid film in space was established, and
the mesh was divided in patch form to define different liquid film thickness. The mass and heat
transfer process between liquid film and water vapor was described based on Mixture model, and
the effects of liquid film thickness and superheat on liquid film flash were studied. According to
the temperature data of liquid film obtained by simulation, the evaporation mass of liquid film
flash and the change rate of evaporation mass are calculated on the basis of mathematical model.
The non-equilibrium fraction NEF, which reflects the temperature change in the flash process, is
introduced to represent the integrity of the flash process. The flash state of liquid film at each
transient time point and the factors affecting its mass and heat transfer characteristics were ana-
lyzed. The results show that the flash of micron liquid film can be divided into two stages: fast and
stable. The increase of initial liquid film thickness will inhibit the flash, and the difference of initial
liquid film thickness will affect the static pressure at the bottom of liquid film, resulting in a
slightly different temperature at equilibrium. The superheat of liquid film can influence the sur-
face tension, and then produce Marangoni convection, which promotes flash

Keywords

Liquid Film Flash, Superheat, Liquid Film Thickness, Non-Equilibrium Fraction,
Heat and Mass Transfer

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

=
WS HE N — R B A H 0, RAHAREE. TSN AESIERN, TR THFE
POTHEA ) RS TR L], ERT A R F TR, KE MR e 5 R h B R A
INZERAGEE R, BT — R 78 22 (RS, 7EREM LR — E ORI, kil iTINZE,
X RO IN 28 . BUE T 0 i A R 7E MK IN ZR IR ST, AL T35 T IR N 2, Tk TR
FEBLZE T . AT N 28 BRI 7L, R AR AR ARSI TV AR FE[2], RN TE T TR
BRI A A AT SO e o BT DA BT T ORI TN 28 AT BB BT 7, Rk A LA
T N JE FEE R R IBE TN 2 38 BRI s el AT LR 0T, AT A et 5544 BN R = SR i 2% e

TE T VRIS IR 28 1A 5 T A AW LERATE 2 7 THD, Saury 55 N [SIE WG AR =1 D9 15 mm, i #4554 1~35 K,
WILEIRE N 30°C~T5°CHIZA T, SRR INZAILGGHAT 7 SRURRF 7T o R IR PRI 46 T B AN it 24 2
S N ZE BN 15 280, R R TR ININZE 8 R B ST E I OE R . Saury 6 N T T W16 =
ROk, 8 20 B DA 78 PRI 52 [ 4] o FE WD UG TR 75 FE 25~250 mm ., 1 34 2~44 K WA ARIEFE 45°C~85°C

KRN . SRR N[S] [6]AERT LG TR I 5 40~150 mm, #J4G7KiR 36°C~88°C, iF#F 2.1°C~48°CHITE
BB B X /K b S 3EAT TS . 153 T SN 28I 1) . VR UG TR B DL R A A D 2 56 e et Yang 25
N[TTHERTUEE A E N 0~0.15 mg/L. FI4AEE N 0.1~0.4 m. L # K 1.8~49.5 K [ 1E T, XF#hK

DOI: 10.12677/m0s.2022.112035 383 e RSE TR


https://doi.org/10.12677/mos.2022.112035
http://creativecommons.org/licenses/by/4.0/

B

SNZIAT TSRBHTTT, SIN T PIASETRIRE S5, RS i A8 LR BRI AR IR, X I ZR AR Ik AT
THE . SRR, EIOKIRIPIE =L, AR XA AL X B KR JE B2 08 /. Wang S5 [8]H#4 4 T #
SWERR G, S ESREAUIT T 1A R H R  AK i 25 TN 28 P U o FE AL 2, SN TR
K 2R (PN 2 A P VRO SIS YRS 5 AT AR v oz 0 U D) SR AT R VRO et T2 AR A, 45 SRR W, FE 1% I E (7~32.5 K)
O R Y, VR R A R B A2 R N T4 K o He [O]SEIRAIT T 1 AN AL B2 RRUSE S P2} £ — I TLJ5i
TEIR N ZR AT R, IR i AVEE L PR AR VAU v 2 REAS (e 0t TR 2% AR R AT

BT A0 NS T WU N A& RSB AR T T ], WU B R N S R BRI ROR 2 AU TN 7%
MR RN, NZRRIZL Sei P ARMER R B IR . BARSRIRE RS N T i il
B DR 28 P ) A DA AL, A 0 B TR KB TN 282 AT BB T 7T, 0] o A B AU 5 R o
VBB IR 2538 B ) R R 2E AT LER 2347 o

2. WHARBIAMBESZ
2.1, EREE

ARSI TERIOR U, S AR T i b 25 18] o5 PAR /DN, D9 17 SE 4 i S BB TR 28I 42 T 1R 2
e, BT DARHBUREAE B B — BB AT TR RN QRERUBE R L1, anlsl 1 o

A

Figure 1. Liquid film in space and selected part of numerical simulation schematic diagram
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Figure 2. Meshing of liquid film
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Table 1. Initial conditions of liquid film flash
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Figure 3. The change of NEF with the process of liquid film flash
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Figure 4. The liquid film NEF changes with time under four different superheat conditions
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Figure 5. The surface temperature of liquid film varies with time under four different superheat conditions
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Figure 6. The evaporation mass and evaporation mass rate of liquid film with different superheat change with time
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Figure 7. Cloud image of liquid volume fraction at different time of liquid film flash
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Figure 8. Variation of NEF with time at three different liquid film heights
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Figure 9. The surface temperature of three liquid films with different thickness varies with time
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Figure 10. The change of mass and mass change rate with time at three different liquid film heights
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