FOUR

A densely populated circuit board has sixty electronic devices attached to it which in total dissipate 24.0 W.  The electronic assembly is considered a critical installation, and hence, the circuit board (2.5 mm thick) is constructed from a material having a high thermal conductivity (20 W/mK) so that the heat generated from the devices is spread out evenly over the 8 cm by 20 cm area of the board.

[bookmark: _Hlk510007110]The back-side of the board is cooled with air at 20 ⁰C with a heat transfer coefficient of 25 W/m2K.  To obtain a worse-case estimate, no heat transfer ability is taken into account for convection from the device side of the circuit board.

If 400 pin fins, 2 mm in diameter and 2 cm long are attached to a copper plate (1.5 mm thick, k = 400 W/mK), which is epoxy bonded to the circuit board, and the epoxy adhesive (k = 2.0 W/mK) is 0.1 mm thick, determine:


(a) the temperature of the surface of the circuit board when no fins are attached

(4 marks)

(b) an individual fin efficiency assuming that the fin is manufactured from copper

(5 marks)


(c) the temperature of the surface of the circuit board when the fin and plate arrangement is attached to the circuit board (it should be assumed that the total rate of heat transfer to be dissipated from the fin and plate structure is the same value as that used in part (a) above).

(6 marks)

(d) If the air temperature was to decrease from 20 ⁰C to 18 ⁰C, and the temperature of the surface of the circuit board was allowed to remain at the same value determined in part (c), what would be the required overall surface efficiency to achieve this condition?

(3 marks)


(e) Suggest a simple method of improving the heat transfer from the circuit board, by the addition of a separate device which will not alter the arrangement as evaluated in part (c) above; i.e. it will have no contact with the pin fin and plate structure.

(2 marks)
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