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Temperature and Air Flow Rate against Fan Heater

olZs* - H7|** - ok g **+
Kwang-Ho Lee™®, Ki-Woo Nam®** and Seok-Hwan Ahn****

(Received 19 February 2018, Revision received 11 April 2018, Accepted 11 April 2018)

Abstract: This study was carried out to analyze the change of temperature and flow velocity at the exit
side of the fan heater cover according to the change of the inlet temperature and the air flow rates for
the production of the electric fan heater for aircraft. The analyses were performed with the commercial
software, ANSYS 17.0. The CAD model was applied as follows; (1) Parts before the Coupler were
eliminated. (2) The corner shape of the Heater was fixed so that it is rounded off. (3) The model was
quartered. Its inside volume was meshed using a tetrahedral element. Though a couple of layer element
should be meshed to express the boundary layer and to enhance the analytical accuracy, there is no
layer mesh on the wall. In the analysis, the temperature increment was less than 274 K. Therefore, the
most crucial reason about that is that the length of heater is too short to transfer heat energy to the air.
Hence, it is strongly recommended that the length of the heater elongates or its specific surface area

increases.
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Fig. 2 Corrected model applied to heater

(The corner was treated by round off.)
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Fig. 5 Contour of temperature according to flow

rate at exit of heater cover of 493 K
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Fig. 6 Contour of temperature according to flow

rate at exit of heater cover of 573 K

of oJ3tH YT LE7F 573 K2A Ta ¥, F
7] el 30 m/min2 A tha whE 751_?_01] 9]
OW A7 7o) Qa g Aot Ae &

Zﬂ CAs °‘? i‘:«l tﬂﬁ} EL l

98 TRTHI|IASLYX| M223 M2z, 2018 4¥

Fig. 7 Contour of temperature at exit of heater cell
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Fig. 8 X-cross section streamline according to flow

rate at exit of heater cover of 493 K
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Fig. 9 X-cross section streamline according to flow

rate at exit of heater cover of 533 K
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Fig. 10 X-cross section streamline according to flow
rate at exit of heater cover of 573 K
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Fig. 11 Total body streamline according to flow rate
at exit of heater cover of 493 K
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Fig. 12 Total body streamline according to flow

rate at exit of heater cover of 533 K
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Fig. 13 Total body streamline according to flow rate
at exit of heater cover of 573 K
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