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Abstract

In order to predict thermodynamic performance of refrigeration system, it is required to
know the oil concentration of the refrigerant/oil mixture. The current method to measure
the oil concentration is to extract the working mixture and then to measure the oil
weight. However, it is quite necessary to estimate oil concentration without any extrac -
tion of the working fluid. In this study a new method and working equation is presented
as follows. It is based on the measurement of spedific gravity and temperature :

C=a+bXt+cXt?+(d+ext+fxt)XSG

C is oil concentration, t is temperature(C), SG is specific gravity of mixture and a~f
is coefficients. The oil concentration ranges over 0~12 wt% and the temperature ranges
over 20~50C. The specific gravity and temperature are measured using the on-line den -
simeter and thermometer. This working equation enables to predict the oil concentration
without any extraction of the mixture. This equation can be applied for R-12/Naphthenic
oil and R-134a/POE oil oiquid mixtures.

NEHY —— G DHF
t T2E(TC)
a,b,cdef : As T : £%(K)
A, B DAl
bo-s AT JR|ARK}
C P RY9 &
6 P eke] B

* olEtidta dish Z1AE e
** olFdidta IR 1A R AT



3 A4

SR}

ref :VE

auryg oz Z7ItEA YEsAAAAE AEVE
TFEAFI7] fair wtea) Hgeke] e Ye] Ya st
t} 2.9& &y AR vinE YAEL 79
& dFsin, vtAE E9M 429598 Haggoh
ol23t & ZHYYE 4%7] FUF EES Ao
o] ¢4=9 JIAE sl WAARA HolEger
BE d& AAS aga AclA2RE 47 4
Blog 4dg Adshe 4Eg +ydrt

9 o] WHujjol] EiEo dugry P
2] 5ol FUEA 4 Fxl9 o] WA "k
E3)], 2do] F¢v|dl #U=Y Fuviolxe dA
Ygo| wslsle] WEA A9 A%o] st

wela] o)H @S AEI ofFsEy] Halre B
AR 8k 2Y9 & Zolot ik o]
29 ¥ Y F Ax WY 2 AT
o} 2 F 7F3 23 el ASHRAE STAN-
DARD?el 71¢50] k. 2y o] Wge oY
9] k& ZA3Y) 8t Yuil/ed ERES F&
stofol s 1 F E3 BolA ARFU 48 UF
22 o] 2HL3l7lel= v el o] AHE B
4% o ulFE2 Wo] iAo, 4 -
284 AL o8 ¥ Ay 2 By 4
A% o1g3 W% o] WYEo] AAHATL

H| &4 wle] fEAQ AFAME Baustian
590 A ZAsjolr) o)L QU] Y &3}
A5 Ud AeAE AHESl vgE &A%k
Yuljelo] TS #Hdlz JPFAE AREY L,
olE2 UATY Wriel UL AHAX FUT
F 2xuigld mE URE sl EfEY 9
5& 259 FUF 24 wxe g2 HEHE
Aa@A2l-g MAEHTT

a2y AAZ WsARel dAFe] Yuljet oY
2 F3le 2o FEE AW 55U 24
o] ¥5%+ Baustian %°] 7FA% A go] FYUF
LdFe rjEo R A oY T A Yok

R

I olfrE &xo wet 29 S3Erl tEn 3
2 ojdrlell 2de] ARV FHE e E W)
wiolth weid LAFEE EHY & Ux 4L
TAEAL olE HAF) AdMe HEFd WER
ZolA /oY EHEE &I oYY F=
F AN ¥, 85 2dE sk a8 229 WAl
g P Aol FejHolr

mebA] £ A7) B2 UAEAE o83 ¥F
F2 o E YFHAUR frEdhe 299 %2
wo} A3 G5 & Je PR FuaAAe
AAshsdE A

2. 4 H
2.1 ‘dolet 2elof MY

Ao AHE Yol /1R WY A F
71z87le) Agd] | R-12%F 2 diAlyoiel R-
13428 AAsIE. =3 2de] H9-&= R-129 §
7 AHgEo] $t Naphthenic 2.3 &4 R-134a
o} &7 AHEE 3 ¢lE POE 298 AR 9]
E 999l EAL Table 13 Zth

2.2 AEEx

Wojlo] AzAE FEY £ AR 299 5,
%, o2 aEa AFEEFe s 24E F 9
= 32 HZ7E AYPNE AFsAc” Fig.
18 1 Ags ot}

Table 1 Typical properties of oils for testing
and evaluation
Class Naphthenic
POE Oil
List Mineral Oil '
Products RO 68 SOLEST 68
Specific gravity
0. 0.945
20C 305
Viscosity{cSt)
63.8 64.0
40T
Flash point(T) 1933 296
Pour point(C) -372 -430
Specifi it SG=0.98193- SG=1.03307-
vi
pectlic ravity | 299489x 10X T | 0.00026X T
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Table 2 Specifications of measuring equipments

Equipments Specification
Model : DMS OVAL Electric Corp.
. Range : 0~6.0000g/cc
Densimeter sysien - racy  +00g/ec, 01T
Output density&temp. : 4~20mA
Model : DPI601, Druck
i}:zi'z:i /;'E::; Range : 70(mbar) to 35(bar)(+0.05%s)
Accuracy : 005%(35 to T5bar(0.1%))
Data acquisiton Model : DA2500E Yokogawa Electric Corp.
erminal Range TC:-200 to 2315(T)
Resolution TC:0.1 to 0.2, RTD:0.1T
Model : HP 6674A Volt Ampere
HP-llzul;ﬁypower Qutput range : 0-60V, 0-35A
Programming Accuracy : 60mV, 25mA
Micro motion mass Model : N25-1811KP, OVAL
flowmeter Range - 0-600g/h
Accuracy : 0.1% of full scale
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Table 3 Coefficients for equation (1) for R-12
/Naphthenic oil mixture

Mixtures
Coefficients Baustian This work
VG 32 VG 68
bo 0.624438 2.28668
by 8.662384 -0.05715
b2 2.407836 -0.99812
bs ~22.505005 -8.20542
b4 -21.507901 0.1030045
bs -1.706437 0.04316325
be 48.802555 -0.00002911
br 12.346718 -0.128582
bs ~26.296189 6.31417
Correlation 0.99 0.99
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Table 4 Coefficients for equation (3)

. Mixtures

e ents I o /naphthenic oil | R-134a/POE oi

a ~0.1404872 ~002575

b 01521228 0.2507%

c -0.0008343 ~0.0013572

d 02395017 0.11581

e ~0.1175216 ~0.201888

f 0.0005615 000075974
Correlation 0.9868 0.9867
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