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An Experimental Study on the Vacuum Performance of a
Liguid Ring Vacuum Pump according to the Concentration of
Potassium Formate Solution
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Abstract : Liquid ring vacuum pumps using water as the liquid ring fluid (LRF) have a definite vacuum
degree limiting characteristic according to the vapor pressure of water. As the degree of vacuum increases,
the efficiency of the vacuum pump decreases rapidly, and it is difficult to have a lower vacuum pressure.
Therefore, in order to solve the above problems, the substitute liquid ring fluid with properties of the low
viscosity and low vapor pressure are selected to expand the usable vacuum area and improve energy
efficiency. The liquid ring fluid in this study was potassium formate solution (PFS) and water, and the
performance test was conducted at various concentrations of 0~70%. As a result, the vacuum performance
decreased due to the increase in the internal temperature of the liquid ring vacuum pump for all liquid
ring fluids. However, it has a lower vapor pressure than conventional water and the vacuum pressure of
the pump is improved. In addition, it was observed that the pump performance improved as the

concentration increased.
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Table 1 Properties of potassium formate solution Table 4 Specifications  for the  experimental
(wiw, %)” equipment
Concentration of PFS | Viscosity Density Equipment Specification
3
(%) (cP) (kg/m’) Liquid ring vacuum pump 27 mbar
20 12 1.12 Pressure gauge -1~7 bar
30 1.5 1.16 Temperature sensor 0~100C
40 1.9 1.27
0 24 L0 o HEARe A% ANt A FUY, A2
o o L En BEYE olFolA dth FYTE Aol
70 10.0 1.53 § o =
A S = £7](Vessel)7F DA F o] Q1 €S =
Z3t7] 913l Pressure Transmitter’} A X = St} 31
Table 2 Vapor pressure potassium formate solution® FHIEE [RVPY PFSZES 913 Water pump
Concentration of PFS (%) 2 o]Fojx I, LRFY i_g:__g_ =317 93
Temperature
() 0 ‘ 20 ‘ 40 ‘ 60 70 Thermocouple©] HX]Q ATh LRVP= QIHE O A
Vapor pressure (mbar) Axo] T AE T 4 J=E AFHYL ot
10 12.3 4.8 1.9 0.9 0.8 W B AFAE AAHW)HEEE 245t
30 42,5 | 22.7 12.4 5.5 39 Tg AITWMYZ Folstgth AFHoA ALsd
60 1993 | 178.0 | 143.0 | 109.0 | 1070 | | RVPi= DWV-550(DOOVAC Co., Korea)E AH8-3F
90 7012 | 667.0 | 545.0 | 449.0 | 3620 | gjowm A AZU4E 27 mbare] AL 71A
Utk APl AEH FUAIIES HBL A
Table 3 Vapor pressure of water A FAAE R o ALEE AlSE7]= NPG-2(NOVA

Temperature (C)
10
30

Vapor pressure (mbar)
12.3
42.5
199.3
701.2
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Fig. 1 Schematic diagram of LRVP experimental equipment

Fig. 2 Photograph of LRVP experimental equipment
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