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CEKIIA «TEIIAOPIZHKA TA ITPHKAATHA EKOAOT'IS»

CALORIC PROPERTIESOF DIMETHYL ETHER AND
TRIETHYLENE GLYCOL SOLUTIONS

Zhelezny V.P, prof., Ph.D, Motovoy 1.V, Resear cher, Ivchenko D.O., Senior Lecturer
Odessa National Academy of Food Technologies,

For proper choice of natural refrigerants and new compressor oils for the vapor compression
refrigeration equipment it is necessary to know thermophysical properties of the real working fluids
(refrigerant/oil solution - ROS). Well known fact that caloric properties of the real working fluids
determine the efficiency of vapor compression refrigerating plants [1]. For today only a few papers
dedicated to study of the caloric properties for the refrigerant/compressor oil solutions have been
published [1, 2]. The difficulties in prediction of thermodynamic properties of the ROS can be
avoided by studying of the «model» thermodynamic systems that simulate properties of the ROS.

In this paper, we experimentally investigate the solution of dimethyl ether (DME CAS 115-
10-6) in triethylene glycol (TEG CAS 112-27-6)), which fully satisfies for the requirements for
«model» thermodynamic systems.

Experimental data for the two-phase isochoric heat capacity for DME (dimethyl ether), TEG
(triethylene glycol) and DME/TEG solutions have been reported in [3]. The heat capacity
measurements were performed using an adiabatic calorimeter. The detailed description of experimental
setup was reported by [3]. Using the experimental data for the two-phase isochoric heat g&acity c
the values for the saturated liquid heat capaciy seturated liquid isochoric heat capacity, c'
saturated liquid isobaric heat capacity, saturated liquid enthalgdy and saturated liquid entrofy
were calculated by the differential equations of thermodynamics.
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The caloric properties of the DME/TEG solutions are described by the equations:
Y, = A(wg ) +B (W )-(T /100)+C (wg )-(T/2100)°

y2:D(wR)+E(wR)-[1Tﬁ)3+F(V‘ﬁ)"”(%mj'\/lim, (2)

where Y is the specific saturated liquid heat capacigoc'specific saturated liquid isobaric
heat capacity g'in kJ-kg>-K™; Y, is the enthalpy h' itJ-kg™or entropys' in kJ-kg>K™*; A B, C,

(1)
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D, E andF are the individual coefficients depended from the weight fractions of DME in sqlution
Wr is the weight fractions of DME in solutidn kg-kg™.
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The concentration dependences of the coefficient A of Egs. (1) was determined by the
equation:

Fig. 4. — Concentration dependence of deviation
of enthalpy h'®® from calculated with additivity

rule ha®

In(A(wg))=a + bw® +c-e*, (3)

The concentration dependences of the coefficients B, C, D, E and F of Egs(QlLljvas
determined by the equation:

f (W) =a+b-(we) + o (w)" (@)
The value of the coefficientsa, b, c of Egs. (3) — (4) aregiven in thetable:
Eq. (1) forc's Eq. (1) forc', Eq. (2) for h' Eq. (2) for S'
A B C A B C D E F D E F
a| 06644 | -0,003737 0,01089| 0,6715| -0,04035| 0,01354| -2915 | 2,2804| 1816 | -1,378 |-0,007157| 1,047
b | 0,2012 | -0,05777 |0,00459§ 0,1923( -0,1234 |0,00882¢ -2,038 | 0,5265/| -5,252 | -0,02904| 0,000652¢ 0,0109
c [-0,00166/ -0,1535 | 0,01093|0,01871 -0,1353|0,009569-7,3475( 0,5713| -2,608 | -0,03976/ 0,001474|0,004315

The presence of impurities of TEG significantly influence the value of the heat capacity and
enthalpy of DME. It may be concluded that presence of admixtures of the compressor oil in the
refrigerant leads to a significant change in the caloric properties of working fluid in compressor
system. This fact should be considered in development of the equipment working with new
alternative refrigerants.
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