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Abstract

Vapor-liquid separation technology can enhance heat transfer while reducing pressure drop. The vapor-liquid separation unit
is key to achieving efficient vapor-liquid separation. A visualization experiment of the header-orifice separator is conducted in this study
using the zeotropic mixture R1234ze (E)/R32 (mass fraction ratio, 80/20) to investigate the vapor-liquid separation characteristics under
different conditions and obtain the effective separation range. The results show that increasing the inlet dryness vapor quality, reducing
the inlet mass-flow rate, increasing the flow cross-sectional area of the lower outlet branch, and expanding the separation aperture can
improve the separation efficiency, among which the inlet mass-flow rate contributes the most significantly to the separation efficiency. In
the effective separation area, when the flow rate increases from 18 to 12 g/s, the separation efficiency increases by 14. 0%. The inlet
mass-flow rate, valve opening, and separation aperture minimally affects the size of the effective separation dryness range ; however, for
the deviation of the effective separation area dryness range, the inlet mass-flow rate exerts the greatest impact, followed by the separation
aperture,, whereas the valve opening exerts the least impact.
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Fig.1 Header-orifice vapor-liquid separation unit
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Fig.2 Structure of the header-orifice vapor-liquid separation unit
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Fig.3 Visualization experiment of the header-orifice separator
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Tab.2 Measurement equipment and parameters
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T R 6  -200~350°C +0.5°C
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Tab.3 Experimental operating conditions
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Fig.4 Liquid column height in header
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Fig.5 Separation parameters of the separation unit under

different flow rates

i 1 S 2K R AN KA 0 A Y AR
A, AR E A R W T BE AR . A H R
12,1518 gfs B, A R0 430068 2 1) 1 B2 IXC 1] 43 53] A
0. 164~0. 330, 0. 204~0. 349 . 0. 248~0. 401, {1 & 5
shen X s . BEE A DR A3, A R
W B2 DX 0] g B A o AHAL T 12 ofs, 18 o/s Y
AT IX /N R T 51, 1%, e KT T
21.8%. FEJFHIE WAL HER BE 1 A R, B
A 5T S 0 T R A U ACIBR 1) YRORE T 1

PRI, 35 B8 B 3t T 75 B VR0AH AR R 40 BORE X 31K
ARG W DR L 1) B R T BE A AR I £ 55 . O3 Ak, H
FRab 5 0SS R Chy) B BR800 TX 1 e
NI R A A 1T O I RGN . AR A AR X
P, AR S AR B 1 T A S BT R R A
E1 R il 18 gfs FE 28 12 o/s I, 2O f KR
T+ 14. 0%, ZING F LR T HAR G i B 15 i s 4
JIN AR i BE TS RO e 2 1 S AR
55, N H T+ T B AR

P16 7 Ry AN AL 11 5 f o I T 3 ek A —
INLBS S B T i e 25284k . I ET 6 nT i, 22
e T 5 P o i R L HL 2 B A O O A
(3N BG hn, A BT O 18 ofs B 12 gfs B
ZIRTF2. 74 kPa, BEIE K 23. 4%, X —I G FF R
PUZE T, 1 B Fn i o i 1 i 35 5 350 TR e B 74,
T T AR 5N AR Y R AR R I S R
5 43 25 PR OC P FE 2538 K o 70 30 i Ui =
T R 22 B T R A R W 2 . R R T
6] BEAHAECR i i 2 T SR = TR, S 80 3h
SR IR, FE 22 A AR LB e 2

18

17: /

e S
12 //‘ o ——12gs
11+ ’4'_’./ —— 15¢g/s
—— 18 g/s

10 1 1 1 i 1 1 1 ]
0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Fhir

6 AERETEIBREATHEE
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different flow rates
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Fig.7 Separation parameters of the separation unit under

different valve openings
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Fig.8 Pressure drop across the separation unit under

different valve openings
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Fig.9 Separation parameters of the separation unit with

0.10 0.15 0.20

different flow distribution baffle orifice areas

TEA B X A 23 W83 B 23 W FLA 1) 8 o
TGN, 3 W ALARE 4 mm AT 2 mm 7380803 B K4
TH10. 0% 32 BT o3 WAL AR B e 366 2ok 8 Rl Al
MRARSE 22, 22 b 0 SO i RO e o R
Al L 7 WA D D T IBAR PRI B 40 Bl B
Wi I BLGE , it — R TR



Wi, 45 SR ARG T8 AP AR — ML G B BT SE S 5

P& 10 JI7 73 Ry AN [m] 53 Y e Al L T AR T Joi s ik
BRAE -/ NLB S B e i R 22784k . RIE 10 7]
Y, R 25 B W ALAR /N 2 BT R X - A
PR 3V b A L e R/ N I AR A 9 IR A 1
T T T A YRR Al ) o o 0 M o, R EOR 250 K
XA TR FLAR 2, 3 WAFLAR R 2 mm B (457 359 1 22
B4 mm#ETFT 1. 33 kPa, BERX 9. 9%,

197
SRHALER .

18 —e— 4 mm
o T
16+ /'//.
15+ //‘/,
14l ./'/A/.

7 g .
| ST

12t* ~

HF/kPa

11 i 1 1 1 1 1 ]
0.10 0.15 020 025 030 035 040 045
T

E 10 RESFERFAERTETSERTHEE
Fig.10 Pressure drop across the separation unit with

different flow distribution baffle orifice areas
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