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ABSTRACT

This project involves possibility study, design, and fabrication of microfluidics
heat-exchanger. The main purpose of this project is to decrease production time of the
heat exchanger fabrication process. Resistance brazing and adhesive bonding were used
as the joining methods. The 20x20 millimeters prototypes were made from 0.2
millimeters thick 304L stainless steel, and BAg filler metal was used when joining each
layer. Wire electrical discharge machining method was used to pattern the stainless steel
sheets. The designs of micro-channel were based on the fundamentals of fluid
mechanics and friction loss in pipes. Shear strength of the bonded specimens was tested
in accordance to ASTM D1002 standard. Pressure drop and heat transfer efficiency were
tested to indicate the performance of the heat exchanger. Results showed that the
bonding strength falls between 5.1 and 8.1 MPa and the pressure drop is about 148.7,
87.2 and 65.2 Pa for the prototype 1, 2 and 3, respectively. The reduction of IC’s
temperatures was about 3 °C, and the production time was decreased to 240 minutes
which was four times faster than the traditional method which is vacuum or inert gas

brazing.
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R; fie Awsumuvesdlaninsnduuy (Upper Electrode Resistance)

R, A® m’mG‘humu‘uaqa’a’?}ﬂmmﬁauﬁmuu (Upper Specimen Resistance)
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YoIBLaNINIAR LY (Upper Electrode Contact Resistance)
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TesTUNAdBUALES (Lower Specimen Resistance)

Rs Ao AU uMTuTesitunadaus g (Lower Specimen Resistance)

Re AB ALFMUNIUTEWINIARYRITUNAdBUR U (Lower Specimen
Resistance) UasfinvasBlanInsndiuans (Lower Electrode Contact Resistance)

R; Al Ausuyueesdidningasiuans (Lower Electrode Resistance)
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Flow rate Type | Result (Vhr) | Delta Q | Pressure drop (Pa) | Head loss (mm)
1 19.26 66.74 148.66 15.15
80 liters/hour 2 5158 48.62 78.89 8.04
3 35.79 44.21 65.23 6.65
1 17.49 82.51 227.21 23.16
100 liters/hour 2 36.42 63.58 134,91 13,75
3 43.35 56.65 107.10 10.92
il 26.52 93.48 291.64 29.73
120 liters/hour 2 9951 80.49 216.22 22.04
3 51.05 68.97 158.76 16.18

R399 4.8 wansvadeunUsEavsnmluniseiewmainuteusia 3 WUy

Flow rate Type Before Cooling (°C) | After Cooling (°C) T1 -T2 (°C)

N/A Air Fin 54 50 4

1 54 52
80 liters/hour 2 54 51 3
3 54 51 5
1 54 51 3
100 liters/hour 2 54 52 2
3 54 51 3
i 54 51 3
120 liters/hour 2 54 51 3
2 54 51 3
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— Stainless Filler Area 1
Layer (s) Layer (s) | (Square Millimeters)
3 2 400 14189.36
’ 2 1 400 13738.97
3 2 400 10033.39
10 2 1 400 9714.916
3 2 400 8192232
15 2 1 400 9132.195
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