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¥ EDR Sizing Console - Size Shell&Tube (B1)

« Geometry ‘ v Pru[ess] / Errors & Warnings l ./ Run Status ‘

Calculation mode \ Design (Sizing) - ‘ Recent
Configuration
TEMA Type (e~ [e-v] lu-+ CeU
Tube layout option New (optimum) layout
Location of hot fluid \ Shell side v ‘ Shell side

Tube OD / Pitch in “les |y Jer | 05 4 o7
Tube pattern \ 90-Square v ‘ 90

Tubes are in baffle window ‘ Yes v ‘ Yes

Baffle type \ Single segmental v ‘ Single segmental
Baffle cut orientation ‘ Horizontal v ‘ H

Default exchanger material ‘ 55304L v ‘D SS 304L
Size

Specify some sizes for Design \ Yes v ‘ Yes

Shell ID / OD lin "D / 438 /1275

Tube length Im - 08 \ 08
Baffle spacing center-center ‘ m v ‘ ‘ 0.1 ‘ 0.1
Number of baffles 6
Number of tube / passes / l:l 180 / 2

Shells in series

TR ;
O :

Shells in parallel

Previous

@ Setting Plan © Tube Layout

[

CEU

o
Shell side T

0.5 / 0.7 ‘ |
90

Yes L %U I_I

Single segmental

H
S5304L E

Stream Temperatures

12438 / 1275

TS Bulk Temp. (F) + S5 Bulk Temp (F)

2

00061 / 00099

Distance from End (in)
17452

— T5Bulk Temp. (A

Overall Results
Excess surface (%) 2
Dp-ratio Shellside / Tubeside 0.0061 / 00099
Total cost (all shells) ‘ Dollar(US) V‘ 17452
[ Size } [ Accept Design I [

e )|

— SSBulkTemp (A
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GRAPHICAL ABSTRACT

e Reducing the mass flow of oil
entering the shell increases the
efficiency of the heat exchanger.

e The heat transfer rate between fuel
and oil for a heat exchanger with
finned tubes is about 11% higher
than without a fin.
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In this paper, a shell and tube heat exchanger used to transfer heat
between two different fluids is simulated in three dimensions. This
converter consists of a shell with 90 U-shaped tubes inside. For further
heat transfer, the tubes were simulated and compared once without fins
and again with fins, which are produced longitudinally and integrally with
the tube body. The current flowing in the shell is MIL-PRF 23699 oil and
the flowing fluid in the tubes is JP-4 fuel. These two fluids flow in separate
and opposite directions and exchange heat with each other through
contact with the surface of the tubes. Using Aspen software, the design is
done in such a way that the heat exchanger has a shorter length and
weight to have a better and higher effect on the efficiency of the
helicopter. To investigate the effect of tube geometry and oil mass flow on
the rate of heat transfer between fuel and oil, simulation has been
performed in ANSYS Fluent program. In this simulation, a part of the
whole heat exchanger is selected as the geometry and the effect of
changing the geometry of the tubes, mass flow of fuel and oil on the heat
transfer coefficient, Colburn coefficient, coefficient of friction and their
ratio, and outlet temperature changes are investigated. The results of this
simulation show that the heat transfer rate between fuel and oil for a heat
exchanger with finned tubes is about 11% higher than without a fin. Also,
reducing the mass flow of oil entering the shell increases the efficiency of
the heat exchanger.
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