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Numerical Analysis for the Internal Flow of Thermal Vapor Compressor

with real gas equation of state
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Abstract: TVC is a kind of ejector which entrains low pressure working fluid by using the
high pressure working fluid. While most papers relating with ejectors treat the working
fluid as an ideal gas for convenience, the fluid doesn’t behave as the ideal gas when
phase change occurs. In this study, numerical analysis is conducted by applying
Redlich-Kwong equation of state instead of ideal gas equation of state. Two turbulent
models are compared for the better prediction and SST k—w model is preferred rather
than realizable k—e model by comparison. Energy loss at the diffuser inlet and throat
using the real gas equation of state is relatively greater than that using ideal gas law.
For the real gas case, pressure increase due to shock train at the diffuser outlet is
relatively smaller than the ideal gas case, but both cases have the same pressure
increase due to a pseudo shock.

Key words: Thermal vapor compressor, Real gas model, Redlich-Kwong equation of
state, Ejector
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Figure 1: Schematic diagram of the thermal vapor compressor
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oA E Y FA E(diffuser throat), 18x &% Parameters Values
9 HAE o2& 0 T UZAA EZIE UFEH Nozzle inlet diameter 52.5mm
=2 (diffuser outlet)® EA o] 9t Nozzle outlet di.ameter 44mm
olele TVCS Zaa A=wst ex0l T4 Nozzle throat §1ameter 21mm
o) (entrai = gea o] pEL Nozzle converging angle 25°
] entrainment Fath - — E %OJ— NOZZle leeIglng angle 100
= T AeHA el A FdfFe] W= Diffuser inlet diameter 132mm
= Diffuser inlet length 744.2mm
Diffuser outlet length 833 mm
ER. — s 1) Diffuser throat length 370mm
my, Diffuser converging angle 1°
Diffuser enlargement angle 3.5°
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Table 13 #Zom wa3 SST k—w RES HLste] o] Rdo]

Gambit 2.3.162 °1&3te] ¢k 25000709 AA  AHAFEFES Bt & oS3t A ¥ #4319

2 AASE, B Ao A9y T2 EAqs TVC 279 d79 AAZXHALE Table 290 7@
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stATH. 1% FdF7 BF 23 fFol =He g +

Table 1: Dimensions of TVC TSI 23 LR HE MYLE oA
A sttt

Table 2: Operating conditions of TVC

Pll/feostslzﬁe Equation Turbulent model psrlécszll(l)l?e Discharge Pressure (kPa)
(kPa) | Of state (kPa) A B C D
realizable k—e€ I 16 24 26 28 30
Ideal 11 8 18 20 22 23
Gas SST k—w 111 12 22 24 26 27
360 IV 16 26 28 29 30
realizable k—e \Y 16 24 26 28 29
Real VI 8 16 18 20 22
Gas SST k—w VIL | 12 22 24 24.5 25
VIII 16 24 26 28 29
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