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Due to limited space and energy, increasing the performance of the underwater marine vehicle motor
is one of the most important parameters in the design process. Increasing the performance of the
underwater marine vehicle motor is directly related to increasing the efficiency of its cooling heat
exchanger. In this paper, the aim is to use the geometric changes of the fins and increase the contact
surface between the heat exchanger and the passing fluid in order to increase the turbulence of the
flow to increase the efficiency of the heat exchanger. The existing experimental heat transfer
relations have been used to validate the numerical solution method. Ansys fluent software has been
used for numerical simulation. In this simulation, the pressure-based solver is used to solve the
Navier Stokes equations along with the RNG k-¢ turbulent model, and the solution is intended steady
with air as working fluid. The effect of fluid flow velocity on circular fines at three different
velocities has been investigated and then the effect of geometric changes of teeth has been evaluated
in the speed of 3.0428 m / s. In the case of circular fins, the increase of fluid velocity increases heat
transfer, and in the case of toothed fin, increasing the height of the teeth causes a slight increase in
heat transfer and pressure drop, but as the number of teeth increases, the Nusselt number and
pressure drop decrease significantly.
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For staggered tube

1x 1055 Re22.8x 104
1113 mm 2 d<29.13 mm
1.42mm s A< 14,69 mm
0.89 mm = s4.39 mm
0.41 mm £ 6 < 0.56 mm
23.81 mm £ 52 61.91 mm

20.62 mm £ 5% 53.62 mm
_ PnasD oA

For staggered tube

11x10:£ Re<1.8x104
13.49 mm < o < 40.89 mm
4,31 mm = fr< 16.58 mm
1.82mm= $£2.76 mm
0.33mm=§<2.02mm
27.43 mm < Si< 110 mm
23.76 mm < S5 96.13 mm

For staggered tube

1% 1035 Re<28x 104
11.13 mm £ d<29.13 mm
—0.3% /8§, 1.42 mm < A< 14,69 mm
(_J” 0.89mms 5<4.39 mm
0.41 mm < § < 0.56 mm
23.81 mm = 5= 61.91 mm
20.62 mm < 5= 53.62 mm
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