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Study on Refrigeration Performance of Enhanced Vortex
Tube of Blade Rectifier

Al Guo-sheng' ,ZHAO Zhi-yong' ,GENG Yuan-li',LIU Feng-xia®
(1. Tarim Oilfield Company,Korla, China, Post Code: 841000; 2. School of Chemical Engineering and
Environmental Life, Dalian University of Technology, Dalian, China, Post Code; 116024 )

Abstract: In order to solve the vortex caused in gas in the working process of the vortex tube ,a new type
of blade rectifier was designed to convert the swirling flow into parallel flow,realize energy recovery and
utilization. The relevant research was carried out by building an experimental platform and adjusting the
structure and working conditions of the device. The experimental results show that comparing with the vor-
tex tube without rectifier,the refrigeration effect ( temperature difference between inlet and cold end out-
let) of the rectifier vortex tube is increased by 3.5 “C under the same length-diameter ratio when the
pressure ratio is 2; the rectifier can reduce the length-diameter ratio by half under the same refrigeration
effect; when the cold flow rate is 0.5 ,rectifiers are installed at both ends at the same time,and the unit
cooling capacity is increased by 3.5 kJ/kg, when only installed at the hot end,the unit cooling capacity
can be increased by 2. 6 kJ/kg at most, when only installed at the cold end,the unit cooling capacity can
be increased by 0. 64 k]J/kg at most; when the pressure ratio is relatively low, the smaller inlet angle of
the rectifier blade is beneficial to improve the refrigeration effect; when the pressure ratio is relatively
high,a larger blade inlet angle is beneficial to improve the refrigeration effect.
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Fig. 1 Structure diagram of vortex tube with new rectifier

N 2 F7R B LA O =4 S WM
&, fL T e Bt th FAL = 4Er R F ELREER
Wit Ik, RS AT AT e i o AR
SAE AR, AT LARRIR o TS R A RERFERL

W LA JSUH 22 IR AR LN LR JS B R
TRILE , HFAE T M PR 52 BN & BE , BEJS FLA TR L
o XA, T BEER e R, AR
K I 1 RERE 1Ll 3 BE , IR BE FEAIR, Bl /5 U0 A 5
P TS/ IRPI R, SE IR RE R B . Ho ANR
AR, AR NIRRT e/ IR AR
B E PR RLAR T, SN E IR R 2 B R A
i W P AU I L3, T P S AR T = Al o P B AR AL, 1A
A v ey , i BRE HEH o

B2 Z#H#SRMHAERS
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cooling flow rate under different aspect ratio
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Fig. 6 Variation of cooling effect with cooling

flow rate under different aspect ratio
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Fig. 7 Variation curves of unit refrigeration capacity

with cooling flow rate
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Fig. 8 Variation curves of refrigeration effect with cooling

flow rate under different rectifier installation positions
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Fig. 9 The influence of blade angle on unit refrigeration

capacity when pressure ratio is 2
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Fig. 10 The influence of blade angle on unit refrigeration

capacity when pressure ratio is 3
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