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Abstract: This paper presents an experimental facility with which measurements are carried out 

directly on a heat exchanger fins. Applying research methods and relationships are determined 

logarithmic mean temperature difference. 
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INTRODUCTION  

 

Heat exchangers can operate in industrial plants 

as main equipment or machinery side, placed in 

facilities for reasons of economy of energy or 

substance. In both cases they have to meet a series 

of requirements such as: 

- providing a heat exchange between agencies 

as intense heat; 

- observance of the temperatures required by 

the process; 

- safety and security operations; 

- building simple, economical and compact; 

- reliability; 

Heat transfer and heat exchanger shape is 

influenced by a large number of factors, hence 

deriving a wide variety of types of devices of this 

kind. Heat transfer by convection is a complex 

phenomenon which depends on many factors. The 

main factors of convection are the causes of free 

movement or forced motion, fluid motion regime, 

laminar or turbulent regime, the physical properties 

of the fluid viscosity, specific heat, specific volume, 

specific gravity, etc.., Shape and size of body 

surface solid, length, diameter, etc.. The heat 

exchange is more intense than in the laminar-

turbulent regime. 
 

I. EXPERIMENTAL STAND 

 

 For analysis we use an experimental stand, 

conceived and built in Thermodynamics Laboratory 

of the Faculty of Mechanical Engineering, 

University of Craiova. 

   The installation allows the determination of 

functional parameters of heat exchanger plates with 

ribs and smooth using the second heat exchanger 

cross circuits: a circuit for heating the fluid, (oil) 

formed from an oil tank, a group of electrical 

resistance for lifting the fluid temparature and a 

recirculation system consists of a motto-pump, 

recirculation ducts of the fluid and filter in 

immersion oil reservoir, for cooling a circuit 

consisting of a motor and fan blades with a stream 

which crosses perpendicular surface cooling heat 

exchanger.  
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In order to measure functional parameters, the 

installation was provided with a pair of probes 

thermocouple which was in contact with heating 

fluid, two digital thermometers thermocouples 

coupled to temperature for a determination of fluid 

flow in transmitted installation.  

 

 

   

 
                  

 Fig.1- Experimental stand:1 - tank; 2 - pump;  3 -  thermometer; 4 – watermeter;5 – heat exchanger;  

6 - fan;  7 -  thermometer 

 

 

The installation is equipped with an electrical 

panel that controls the supply of electricity, both 

sources of heat (electric resistances) and the two 

electric motors to power the hydraulic pump and 

fan. To determine the temparature and flow rate of 

cooling fluid transmitted fan we used an electronic 

thermometer anemometry with the help of which 

we have measured in nine points temperatures 

determined on the surface of the heat exchanger and 

the rate of ventilation in theses points. 

In determining the temperature of cooling fluid 

entering the exchanger, the installation is equipped 

with a mercury thermometer, graduated in degrees 

Celcius, with the accuracy of 10C. In order to 

determine consumption of electricity consumed 

during cooling with heat exchanger, the supply 

circuit of the electrical resistances autotransformer, 

installation is provided with an ammeter, mounted 

is series and a voltmeter conductors, the obtained by 

reading them from being converted by known 

relations in consumption ef electricity. 

 

 

 

     

 

 

 

 

 

 

Fig.2 Representation of measurement points on the surface of heat exchanger 
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The data obtained were processed using 

Microsoft Excel software.measurements were 

performed for a number of ten distinct values. 

To achieve effective measurements we have 

take the following steps: 

1. was measured and recorded temperature entering 

the heat exchanger electronic thermometer T1. 

2. was measured and recorded temperature output 

heat exchanger in the electronic thermometer T2. 

3. was measured at mercury termometer the 

temperature of the air of cooling heat exchanger. 

4. it was determined the flow of ooil through 

transmitted heat exchanger. 

5. were determined the flow velocities of cooling air 

through the heat exchanger, in nine points, with 

anemometer. With the recording of flow velocity 

and temperature was measured at every point on the 

surface of heat exchanger. 

 

II. EXPERIMENTAL DATA  

 

 

From experimental data by studying the 

thermal regimes of heat exchanger with fins we 

notice: that for the the first set of determinations we 

have obtained a variation of temperature on the heat 

exchanger with minimum values between 26,50C 

and 28,30C for a maximum temperature of input 

fluid 36,20C.corresponding the nine points of 

measurements on the surfaces of the heat exchanger 

(A, B,...,I) we motice a variation of temperatures so 

in the middle of the heat exchangerin point E the 

temperature become maximum at value of 28,30C. 

 

 

 

                                                   

 

 

The variation of temperature on the surface of the heat exchanger for the first set of determinations. 

 

 

Nr. D 

 

T1,  T2,  Tambiant 

The temperature  in points on the surface of the heat 

exchanger[0C] 

crt. [m3/s]  [0C] [0C] [0C] A B C D E F G H I 

1 0,19  45,7 42,6 21,9 24 24,2 24,5 24,6 24,7 24,7 24,7 24,4 24,2 

2 0,19  47 45,7 22,4 23,6 24,2 24,6 24,9 25,1 25,3 25,3 25,1 27,7 

3 0,19  48,2 46,4 22,4 24,1 24,7 25,1 25,3 25,2 25,4 25,2 24,7 24,5 

4 0,19  50 48,2 22,4 24,9 25,4 25,4 25,4 25,5 25,8 25,5 25,1 24,9 

5 0,19  51 48,5 22,4 27,1 26,1 26,5 26,1 26,3 26,4 26,1 25,7 25,4 

6 0,19  52,5 49,8 22,4 27 27,1 27,1 26,1 26,5 26,4 26,1 25,2 25,3 

7 0,19  53,8 52,4 22,4 27,7 27,6 27,6 27,3 26,2 27,3 26,8 26,2 26 

8 0,19  56 55,1 22,4 29,4 28,8 28,4 28,3 28,1 27,4 26,4 26,4 26,4 

9 0,19  58,6 56,2 22,4 30,4 29,6 29,4 21,1 29 28,3 28 27,7 27,5 

10 0,19  60,2 59 22,4 29,9 29,4 29,2 29 28,8 28,4 27,3 26,7 26,9 
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Fig.3-Tthe variation of temperature for the first set  

of determinations 

 

The temperarature of the surfaces of the heat 

exchanger at entrance in point A has the value of 

27,80C and the temperarature of the exit of the heat 

exchanger in point I has a value 26,50C. 

Analyzing the results obtained and presented 

in table we can notice a partial conclusion that the 

temperature in the center of the the heat exchanger 

has higher values than the peripherisesbut with a 

tendency of uniformization when the temperature of 

working fluid incrases. 

 

 

III. RELATIONSHIPS 

 

In fluid flow countercurrent 

hypothesis minmax , tt   are the maximum and 

minimum temperature difference between the two 

fluids. 

 

 
Fig.4 –The temperature variation 
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  CONCLUSION 

 

 Studying the two data sets, the variation in 

temperature on the heat exchanger and the variation 

on the speed fan blowing air we can be observe that 

where are the maximum temperature valuees in 

point E, in the middle the exchanger, the speed of 

air blowing fan has minimum values. As a partial 

conclusion we can say that because the exchanger is 

uninformed ventilated there are areas are on surface 

exchanger where the temperature becomes higher 

than the neighboring points, middle of the 

exchanger. 
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