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Fig.3 Schematic map of experiment system.
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Table1 List of major equipments.

%Pk Name  FEEZS4[ Main parameters

KE Pump MM, EH, FE 0-30 m*-h ! A8
IR
Guilin  guanghui pump Co., Ltd,
customize, flow 0—-30 m*-h™', frequency
conversion

MR ET AR, R 0-30 m’h!

Liquid flow  Shanghai Automatic Instrumentation Co.,

controller Ltd., flow: 0-30 m*-h ™!

RN i EENAER], TSI 0%-100%

Throttle Shanghai Automatic Instrumentation Co.,
Ltd., valve adjustment 0%—100%

JE 13 D481, P2994, 0-0.5 MPa

Manometer IFM, P2994, 0—0.5 MPa

ATt des LA %), €S200D, 0-2 Lomin'

Gas flow Beijing Sevenstar Electronics Co., Ltd.,

controller €S200D, 0-2 L-min”'

e AR AL % [H Phantom, V1210,

High speed  1280x800@12 700 Myi/Fb

camera America Phantom, V1210,

1 280x800@12 700 fps-s ™

IR FE I AN TR SRAON 43 BS a SOE R 52 )
SIS R TEIN L T Z AR e, MR ANFER A
1 BAANE R B o i U i S At
(M5 3

010603-2



RS AET R BRI B A AR

A, PONHZEREG Ry NRINAE; Ry NTEHLAH
By a N IREEARE. & XeRET ks
e 4 fis.

Y/ SSSLS LSS ALY,
a Rn

LR L

)

B4 HERESHNE L
Fig.4 Schematic of parameters used for definition of swirl
number.
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Table 2 Test conditions with different Re, S and f.

S362H Number Re S Bl %

1 35262 0.77 0.1

2 56 419 0.96 0.2

3 77 576 1.17 0.3

4 98 734 1.42 0.4

5 119 891 1.71 0.5
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Fig.5 Air core evolution with different condition.
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Fig.6 Relations back pressure with separation efficiency
(Re=119 891, S=1.17, p=0.5%).
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mesh of the vane-type (b).
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Performance of a gas-liquid separator under different back pressure
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Abstract

Background: One advantage of liquid fluoride thorium reactor is that it can separate almost all of fission
products including its own transuranic products due to the on-line removing. The removing process can be defined as
bubble generation-mass transfer-gas separation. Purpose: A gas-liquid separator is a core component in the removing
system. In this paper, a kind of gas-liquid separator adopted to remove the fission gases for Thorium Molten Salt
Reactor (TMSR) is studied. The air core formation, which is heavily depending on the back pressure, plays a
significant role for separation efficiency. Methods: To illustrate the effect of back pressure on the evolution process
of the air core, the air core behavior variation with the back pressure under different swirling numbers (S) and
Reynolds numbers (Re) were recorded by visualization technique. Results: The flow pattern indicates that the air core
evolution can be defined as four stages with respective characteristics. However, the air core can shape under different
swirling numbers and Reynolds numbers differ a lot. Conclusion: It is proven that there is a critical back pressure
which contributes an economic and high efficient separation. Thus, the critical back pressures were summarized for
all the swirling numbers and Reynolds numbers involved, which can provide a guideline for the application of the
separator.

Key words  Gas-liquid separator, Air core, Back pressure, Swirling flow
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