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The objectives of the present study are to find 3 suitable heat
transfer correlation for & pilot-scale oplate exchanger and to develop a
computer program to aid inthe design of plate heat exchangers using the
correlation obtained.

The pilot-scale plate heat exchangerstudied  has a plate gap of
00313 m, & width of 0.0125 m., & length of 0445 m, it has chevron
corrugations (angle = 50 degrees), and & surface area of 0.05 m". The
exchanger tested has three sections.

The range of products tested includes water, syrup (sucrose solution
of 20 wtx, 30 wt% and 40 wt% concentration), and glycerine(glycerine in water
at 40 vol%, 50 voix and 60 voix concentration). Their flow rates were varied
to yield  Reynolds numbers ranging from L00 to 4,000, The Prandtl numbers ¢f
the products ranged from 2.11 to 40. One of the heat transfer correlations for
the tested plate heat exchanger is

No = 0.02 Re 0T Pr 70

The proposed correlation is found to correlate the experimental data resonably
well with a standard deviation of 0,081,

To aid in the design of plate heat exchangers a computer program has
been developed, using the obtained correlation and incorporating the physical
properties of all the tested liguids. The program is coded in TURBO BASIC ard
uses the effectiveness-NTU approach as design procedure.  The design ar.d
calculation results of the program are found to agree well with experimental
results as well as with actual HTST processes.
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NOMENCLATURE

Area of plate, 2 (2Ap: area per channel bounded by two plates),
Total area of the thermal pIatesiApN),
Distance between plates or plate Jap,
Heat capacity of the fluid, kJ/kgK.
Fouling factor, A k/W.

Equivalent diameter of the flow channel (D*:pr),
Heat transfer effectiveness.

Correction factor for LMID.

Friction factor,

Mass flow rate of fluid, kg/m

Heat transfer film coefficient fluid, Wim~K.
Thermal conductivity, Y/mK

Length of flow passage, m

Exponent in Eq.( 2.2.1)

Exponent in Eq.( 2.2.1) and number of thermal plates.
Number of thermal plates.

Number of transfer units or thermallength,9 or performance
factor, or temperature ratio, TR.

Nusselt number (hD /k).

Prandtl number (C%jjlk).

Pressure drop, kN/m .

Heat transfer rate, KW

Reynolds number (2w/b p)

Temperature, K

Inlet temperature of the processfluid.



At
At

>

a
P
/

Outlet temperature of the process fluid.
Temperature difference, K

Log mean temperature difference, K
Overall heat transfer coefficient, /! K
Width of the plate, m

Mass flow rate of fluid, kgls.

Exponent in Eq.(2.2.11 or plate thicknes
Thermal length, or NTU.

Fluid viscosity, kg/ms.

Fluid density, kg/m .

Subscripts.

av Average.

C Cold.

Ci Cold fluid, inlet.

co

hi
ho
max

min

Cold fluid, outlet
Hot.

Hot fluid, inlet,
Hot fluid, outlet.
Max imum.

Minimum.
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