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Design of a Micro Heat Exchanger
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Schematic diagram of experimental setup
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Description Label Description

1 Pressurized nitrogen tank 5 Test section containing

- Inlet manifold (HAMLET®

LETLOK Reducer)

- Mini/micro channel

- Outlet manifold

2 7mm particle filter 

(HAMLET®)

6 Differential pressure transducer 

(Validyne® DP15)

3 Three way valve 7 K-type thermocouple

4 Flow transducers 

(Bronkhorst® EL-Flow 

E7000)

- 4A: 0-50 NmL/min

- 4B: 0-500 NmL/min

- 4C: 0-5000 NmL/min

Description of components in experimental setup

Geometry

Boundary Conditions

Boundary Description

Inlet - Exp. Mass flow

- Turbulence Intensity, 𝑇𝐼 = 5%

- Length Scale, 𝐿𝑆 = 0.038𝐷ℎ

- Temperature, 𝑇 = 21℃

Top Wall - No Slip BC

- Adiabatic

Side Walls - Symmetry/ Periodicity

Outlet - Pressure opening, 𝑃 = 101.9𝑘𝑃𝑎

- Temperature 𝑇 = 21℃

Dynamic Viscosity of 

Nitrogen

- 1.77x10-5 Pa s

Validation

D1mm L400mm
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D1mm L100mm

D0.75mm L300mm D0.75mm L100mm

Validation of numerical setup using experimental pressure drop
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Lam-64/Re

Turb-Blausis

10
2

10
3

10
4

10
-2

10
-1

10
0

Re#

F
ri
c
ti
o
n
 F

a
c
to

r

 

 

x/L=0-0.25

x/L=0.25-0.5

x/L=0.5-0.75

x/L=0.75-1

x/L=0-1

Lam, 64/Re

Turb, Blausius

Experimental

Numerical and Experimental Friction Factor
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Comparison between experimental and semi-local numerical friction factor

Experimental Setup Numerical Setup

Results Future Work
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Data Reduction
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