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1. Introduction

HE (fin-and-tube configuration) are commonly used in HVAC&R,
petrochemical, food industries, and other industrial fields.
In technical practice, some cases of humid gas cooling: air cooling in
refrigeration plants, cooling of the products of combustion in thermal-
power plants, cooling of various gases in the process industries.

 The aim of the research was to make the software solutions, that 
would in practice be able to provide fast and reliable determination of 
the parameters of such heat exchanger.
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2. Air cooling-coils with plate fins
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Fig.1 Schematic view - cooling and dehumidifying of air stream
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2. Air cooling-coils with plate fins
Heat Exchanger 1 2

B, H, mm 360 360

L, mm 120 240

di, mm 11,9 11,9
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3. Experimental setup and measurements

Fig.2 P&I diagram
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3. Experimental setup and measurements
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3. Experimental setup and measurements
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Fig.3 Operating characteristics of used compressor



Heat exchanger duty calculated for the air side

Air enthalpy is 

where humidity air ratio is 
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3. Experimental setup and measurements
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Heat exchanger duty calculated for the water side

cp2, [Jkg–1K–1], specific heat capacities of cold fluid.
Mean value of heat duty (i.e. measured heat duty) is determined as

For each working regime, unsteadiness is estimated using

Common engineering practice is that the acceptable level of heat balance 
dispersion (unsteadiness) is in the range of 3-7% (even 10%). ΔSt<10% 
adopted as a criteria for further analysis.
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3. Experimental setup and measurements
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According to this heat duty is expressed as 

Since heat exchanger operated with counter–current flow, mean 
logarithmic temperature difference is

and the measured overall heat transfer coefficient is

11/15

3. Experimental setup and measurements
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The overall heat transfer coefficient for air side

α1 and α2, [Wm–2K–1], are the heat transfer coefficients for hot and cold 
fluids respectively,
R1 and R2, [m2KW–1], are the fouling resistances for hot and cold fluids,
λw, λf,  [Wm–1K–1], is thermal conductivity of the pipe and fins.

Heat transfer coefficient for cold fluid is calculated using
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3. Experimental setup and measurements
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Nusselt number for laminar flow in circular tube Re < 2000 is

For turbulent flow (Re > 2000) Nusselt is

Re, Pr are Reynolds and Prandtl numbers respectively.
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3. Experimental setup and measurements
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The question is whether the available literature sources are related only to the 
specific product and construction of a HE or there is some analysis with the 
generally applicable conclusions that may apply at the same time a number of 
other structures.
The following results were achieved:

 It was made (designed) an experimental installation for testing hydraulic and 
thermal performance of the air cooler - heat exchanger with finned tubes with 
moisture condensation;

 There were confirmed the correlations for calculating the pressure drop and 
heat transfer coefficient in “dry” regimes;

 There were determined and confirmed the correlations for calculating the 
pressure drop in regimes with the moisture condensation;

 It was defined the improved calculation method for determining heat duty and 
quantity of separated condensate per unit time (as well as other relevant 
parameters of this HE) in both “wet” and “dry” regimes.
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4. Conclusion
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