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Flow Characteristics of Refrigerant—oil Mixtures in a Dehumidifying Cycle
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ABSTRACT: This paper deals with refrigerant-oil mixtures in a dehumidifying cycle. Two
different oils such as Alkylbenzene (AB) and Polyol-esters (POE) lubricants are used for
R134a to investigate the effect of miscibility on ofl retumability. It was found that R134a/AB
mixture had more unstable interface between oil and refrigerant than R134a/POE mixture,
However, overall flow patterns of both refrigerant-oil mixtures were almost same. The mini-
mum height of oil measured in the compressor was as high as twice of the least permissible
height of oil in the compressor required to insure its reliability. Thus, it is considered that
immiscible oil, 1. e, AB for R134a can be used without causing oil returnability problem.
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Fig. 1 Schematic diagram of cycle experiment
apparatus.
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Table 1 Specification of experimental apparatus

Specification

Model: PTXi1000
Range: —1~35kgf/cm’
Supply: 9~30 Vdc
O/F: 4~20mA

Equipments

Pressure transmitter

Model: DEZ240

Hybrid Recorder T: —200~400TC
Range
Volt: —50~80V
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Fig. 2 Schematic diagram of visualization ap-
paratus,
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Table 2 Specification: of dye and filter

Equiprnents Specification
Model: NKX-846
Dye Absorption Maximum' 458 nm
Lasing Range: 507585 nm
Molecular Weight: 350.43
Light Filter Model: HOYA, B-380
Camera Filter Model: HOYA, Y-52

Table 3 Test condition

o Condition
Test Condition Dry (C) | Wet (<)
A{(Standard) 26.7 209
B{Low temparaturel) 18.0 135
C{Low temparature?) 5.0 2.1
P(Maximum operating) 320 23.0
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Table 4 Comparison of circulation viscosity

Position Condition POE22 i ABI10 ABIS
Inside Compressor 20T 8.0 cst (23%) 13 cst (6%) 27 cst (6%)
60T 8.0 cst (6%) 4 cst (2.5%) 6 cst (2.5%)
Discharge Pipe 12 kg/em® 60°C 2.1 est (30%) 2.0 cst (14%6) 3 est (15%)
Suction Pipe 2.8kg/em” 10T 6.5 cst (3098) 13 cst (13%6) 25 cst (1326)
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Fig. 3 Comparison of drain weight and EF.

9} POE220 gt wWnle] 2Eaefs AF7 A
22 dlmwate Zzb Table 49 Fig. 3¢ ebd
Atk @y B AHF AFFeR ;ﬁ&llﬂ%
A&7 AL(EF, £/h/W)2 ABIlC®| 7} F
Roz vehlz, AFF £ POE229} Hliﬂﬂ‘
wf 25 o]’Foln, Ale]Zuldlq Ri134aste! £3)

2 s £3-dx £33 ABI0°] ABISEY
POE228} A 5t ABI0OS Xdsie) 7}A3 4
P Tystdc

32 =9 ®d

mA FE LA HAdez 2F A
7t &2 & ] =
t}. Fig. 42 ¥E71& 44 1%
71 7t A 2AlEtE ¥TH L%-% Az
g oaplelnd, 71F F sbEe| A FHHUA
258 gge] Festod Yoist FHE
z0| FHHI, &7 HAFY €Y
A HEe gomz 21FFEAM W add
Fhag g WA dust H&H 44 FEE
S 9le UL HEY FE Aew 597t
7|7 7| EEE AR EeYe H& =
ST AEo] wAyatz] A=sla(Fig. 4a),

where, { ) is solubility of R134a
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Fig. 4 Visualization of oii-foaming after start
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Fig. 6 Comparison of lowest oil level.
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Stratifted
The upper gas layer is separated from the lower
liquid layer by a smooth horizontal interface,
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Wavy/Stratified-wavy

Similar to stratified except the higher velocity gas
causes wave disturbance at the interface.

& —

Annular-wavy

Side walls are wetted by annular-like flow with liquid
layer on the bottom of the tube

9

Semi-annular

The eatire circumference of the tube is continuously wetted.
The liquid layer on the bottom of the tube is thicker than
that on the top.

@I:::i

Annlar
Like semi-annular except the liquid is nearly evenly
distributed on the tube wali.
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Slog

High vapor velocity picks up waves, which coalesce into
frothy slugs. The entire circumference is wetted continuously
Causes pressure fluctuations.

& <

Semi-stug
The frequency or amplitude of the slugs is insufficient 1o
wet the entire wall area continuously.

T —

Fig. 7 Flow pattern sketches and definitions.
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Fig. 8 Flow visualization for entrance of com-
pressure.
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Fig. 8 Comparison of ail level histary.
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