
IJSART - Volume 3 Issue 3 –MARCH 2017                                                                                      ISSN [ONLINE]: 2395-1052 
 

Page | 375                                                                                                                                                                     www.ijsart.com 
 

Experimental Analysis of Vortex Tube by using  
Compressed Air 

 
Sachin R. Sawant1, Siddharth S. Pisal2, Avinash S. Lawand3, Abhaysinh S. Ghadge4 

1, 2, 3, 4Department of Mechanical Engineering  
1, 2, 3, 4 Yashoda Technical Campus, Satara 

 
Abstract-The Vortex Tube is a effective and low cost solution 
to a wide variety of industrial spot cooling and process 
cooling needs. We can say Vortex tube is a device which 
produces cooling at one end and heating at other end 
simultaneously. The general name of vortex tube is cooling 
tube also, which instantaneously creates streams of high and 
low temperature with respect to the temperature of the air 
which is used as a feed. The highly compressed air is forcing 
through a generation chamber, and by the virtue of high 
pressure and limited volume  the pressure head of feeding air 
is get converted into the kinetic head which generates the 
centrifugal spin of air along the inner walls of the tube. It is 
evident that the cooling unit part does not incorporate any 
moving part if high pressure air is available. It has no moving 
parts; pressurized gas is injected tangentially  into a twirl 
chamber and accelerates to a high rate of rotations. The 
Compressed air which is supplied to the vortex tube and 
passes through nozzles that are digression to an inner counter 
bore. These spouts set the air in a vortex motion. 
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I. INTRODUCTION 
 

The actual vortex tube is a gadget  which  often 
divides a superior  strain circulation stepping into a couple 
lower strain moves, generally there by means of  producing a 
heat transform. The actual vortex tubing doesn't have 
transferring elements and also normally consists of a sale 
paper tubing using  nozzles and a throttle control device. 
Underhand  fuel makes  its  way  into the actual  vortex  tubing 
tangentially over the nozzles which often boosts the angular  
pace and so yields the swirl influence. we will find a couple 
generating a profit from vortex tubing. The actually scorching 
quit a found in the actual external radius  close  to the  nozzle. 
The actual fuel separates straight into several  levels. The 
actual fuel nearer to the actual axis  has a lower heat and 
furthermore is produced over the cool quit and the fuel near 
the periphery on the tubing has a hot temperature which 
frequently is created over the scorching quit. The actual 
distinction from the heat created because of the swirl 
circulation  was seen by method for Ranque over the look at in 
regards to particles separate cyclone and also he/she implied 
this seeing "temperature partition". 

Vortex tubing is among the non-conventional sort 
refrigerating projects for that manufacturing regarding  
refrigeration. The actual schematic diagram with respect to 
tubing is generally found from the Fig. 1. It contains nozzle, 
diaphragm, control device, hot-air aspect, cold air aspects. The 
actual  nozzle are by and large viewing meeting and in 
addition separating and also joining wandering sort much like 
the arranging. A powerful nozzle  was made to get higher 
pace, more larger circulation and also minimal inlet deficits. 
Slot gave is a bit of  nozzle and furthermore benefits the real 
tangential get to with respect to significant pace air-stream  
straight into scorching aspect . Normally the chambers aren't 
in regards to seal paper variety, but they are generally steadily 
become spin out of control variety. Warm aspect is typically 
cylindrical segment which is in regarding distinct  program 
arranges much like style. Device obstructs  the actual 
circulation regarding air flow by way of scorching aspect and 
it also handles the measure of heat by method for vortex 
tubing. Diaphragm is a cylindrical bit of little depth and also 
developing a little opening  with respect to particular diameter 
across in the hub. Air flow  going over the center on the 
scorching aspect is generally bestowed over the diaphragm 
opening. Cold angle is a round and hollow rate through which 
cool air flow is generally passed on.[1] 

 

 
Figure 1: Schematic diagram of Vortex tube 

 
II. WORKING OF VORTEX TUBE 

 
Pressurized air flow is usually transferred with the 

nozzle since revealed throughout Fig 1. The following, air 
flow increases and receives excessive velocity as a result of 
particular shape of the nozzle. A new vortex stream is made 
inside chamber and air flow vacations throughout spin out of 
control including motion on the periphery in the hot area. This 
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stream is fixed with the valve. When the force in the air flow 
around valve is made over exterior through partially closing 
the valve, a reversed axial stream with the core in the hot area 
begins from high-pressure place in order to low-pressure 
place. On this practice, temperature move develops involving 
reversed mode and ahead mode. Consequently, air flow mode 
with the core will get refrigerated underneath the inlet 
temperature in the air flow inside vortex pipe, while air flow 
mode throughout ahead way will get warmed way up. Your 
cool mode is usually steered clear of with the diaphragm ditch 
in the cool area, while hot mode is usually transferred with the 
cracking open in the valve. By simply controlling the cracking 
open in the valve, the quantity of the cool air flow and 
temperature can be diverse.[2]  

 
Objectives 
 
Some essential objectives of the present review are:  

 
1. To optimize the vortex tube for maximum  temperature 

difference from previous investigations.  
 

2. To experimentally investigate the performance of this 
new upgraded vortex tube.  

 
3. To discover the maximum  temperature difference of 

vortex tube.  
 

4. To compare the performance of copper vortex tube and 
pvc vortex tube.  

 
5. Analyze the experimental data  of copper vortex tube and 

pvc vortex tube.[2] 
 

III. LITERATURE SURVEY 
 

In this work writing review is done on different 
experimental investigation and study on vortex tube.  

 
Yunpeng Xue et al.2013,Vortex tube is a simple 

mechanical device used for separating a compressed fluid for 
the most part air into stream of hot and cold air respectively. 
Air is regularly used fluid in the vortex tube however it can be 
employ other gasses as well. In this Analysis air is considered 
as working fluid. Inlet nozzle are located near the cold end 
side while hot end is situated from the inlet nozzles. The 
orifice plate is situated close to the cold end to restrict the flow 
towards hot direction only. At the hot end of the tube the 
conical valve is adjustable. Compressed air is injected 
tangentially into tube through the nozzle and air is subjected to 
whirling action making free vortex because of the periphery of 
the tube. Since an orifice plate is given close to the cool side 

of the tube and concentric to hot tube, air is force to move 
towards hot side of the tube which somewhat escapes because 
of the conical valve while remaining air strikes the valve and 
returns towards the cold end in direct way.[1] 

 
Manohar Prasad et al.2003 ,During this procedure, 

the central stream loses its energy to the peripheral stream. 
This phenomenon along with pipe friction is in responsible for 
getting the cold air stream at cool side. The temperature at the 
hot end can be balanced by changing the position of the 
conical valve.[2]  

 
L. H. saidi et al.2003, performed experimentation 

investigation has turned out to be executed to accomplish 
finish conduct of your vortex tubing system. Inside their 
function focus has turned out to be based on this class in the 
parameters which influences vortex tubing method. Your 
effective parameters have a tendency to be part in 2 different 
ports, that is geometrical and also thermo physical versions. 
An honest test  out  rig  has turned out to be expected and in 
addition delivered to effect the impact related with 
geometrical parameters i.e. elizabeth. length and in addition 
length of fundamental tubing, length related with store gap, 
shape of front door nozzle. Thermo-physical parameters which 
have been assigned and also learnt have a tendency to be bay 
petrol strain, kind of petrol, cool petrol mass extent and in 
addition dampness related with inlet petrol. [3] 

 
 Xingwei Liu et al.2014,Since vortex tube's energy 

separation phenomenon is a complex various research are 
carried out all over the world by researches. Research has been 
conducted energy separation phenomenon, impacts of gas 
properties on the performance of the vortex tube, impacts of 
geometrical parameters on the frosty cold and hot end 
temperatures and recently covered  vortex tube was well 
known enthusiasm for the researcher. Disparate hot tube was 
additionally being tested to comprehend the outcomes. CFD 
analysis helped to understand the energy separation and flow 
analysis up to certain extent.  Saidi et al. planned and created a 
test set-up which inspected the impact of geometrical 
parameters on the performance of vortex tube.[4]  

 
U. Behera et al.2008,There work incorporates 

impacts of change in lengths and diameter of hot and cold 
tubes, shape of entrance nozzle. Behera et al. created three-
dimensional numerical model to understand the flow 
characteristics and energy sepration phenomenon.[5]  

 
Dincer et al.2008, in this article these individuals 

learnt, outcomes related with situation, length (5, 6, 7, 8 mm) 
and as well as perspective (30–180) of your cell plug, based 
with the warm store part in the Ranque–Hilsch Vortex Tv 
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(RHVT), ended up set up experimental for perfect general 
performance. Other than plug parameters, results related with 
offer strain (200–420 kPa) also learnt. it may be seen how the 
most effective (greatest DT) combination of parameters will 
be obtained for only a plug length related with 5 mm, 
expression of guidance point of view related with 30or 58. [6]  

 
Kun Chang et al.2009, learnt strength overall 

performance related with vortex tubing could be expanded by 
utilizing a disparate warm tubing. Trials have a tendency to be 
finished to investigate this effect in the geometrical parameters 
upon vortex tubing refrigeration capacity by using nitrogen for 
the reason that working water. Inside this capacity, this 
parameters have a tendency to be focused on this divergence 
perspective related with warm tubing, length of unique warm 
tubing as well as variety of nozzle intakes. [7] 

 
Nader Pourmahmoud et al.2011, content 

computational water flow examination of your 3-D relentless 
state compressible and also whipping move has turned out to 
be finished by having a vortex tubing. Your measurable sorts 
work the k-ε unsettling influence outline for you to reproduce 
an axisymmetric computational territory in conjunction with 
routine limit conditions. The present research gives centered 
on the force separating as well as as move disipline conduct of 
your vortex tubing with the utilization of similarly all right as 
helical nozzle. Around three types of nozzle establish content  
related with 3 and in addition 6 perfectly fine as 3 helical 
nozzles are preused as well as his or her essential results 
seeing that cold wether change has been thought about. [8]  

 
Philippe Bournot et al.2011, as laid out by their, 

record offers any three-dimensional measurable style of 
Ranque-Hilsch vortex tubing while utilizing modern CFD 
code (Fluent) to concentrate the impact in the „„cold stop 
diameter across" in the strength separating system into the 
vortex tubing; this consistent bring up assumption as well as 
practical factor uncover that the disturbance design should be 
used for you to remain for it is impact. The project 
documented in this article implies that CFD examination will 
have the capacity to anticipating any temperature separating 
impact that is positively as indicated by this vortex tube's 
conduct, additionally to consider his or her cold weather 
climate capability. It had been additionally observed that there 
is an perfect length related with cold end hole for 
accomplishing optimum strength separating. [9]  

 
Gao et al.2013, designed a basic vortex tube using 

nitrogen gas as working fluid for investigating temperature, 
pressure and velocity distributions.[10] 

 
IV. CONCLUSIONS 

The effect of the conical hot tube on the cold 
temperature drop, hot temperature raise, and COP of the 
Vortex tube are analyzed. The Cold drop temperature ΔTc 
increases with increase in inlet air pressure. The Hot 
temperature raise ΔTh increases with increase in with inlet air 
pressure. The COP of the vortex tube increases with increase 
in inlet pressure. 
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