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1. INTRODUCTION / CONTEXT

ANR TraThI :

• Aim : To measure heat transfer at 

wall-fluid interfaces during pool boiling

• Focus → ONB (without the effect of 

other bubbles)

• Require : Boiling-meter (µ-BM)

Sensors :

heat flux (q) and wall 

temperature (Tw)

Create : 

one single bubble
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ONB : Onset of 
nucleate boiling

CHF : Critical 
heat flux

[1]

2. DESIGN & MICROFABRICATION
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3. DYNAMIC CHARATERISATION
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Boiling meter Parameter studied Value

Radiative µ-BM avg, trise (ms)
215 ± 10

to 425 ± 10

Convective µ-BM avg, trise (ms) 200 ± 20

Droplet
µ-BM avg, trise (ms) 25 ± 10

C-BM avg, trise (ms) 375 ± 10 

Pool boiling µ-BM
f, (Hz)

(ϴ = 180°→0°)
0.5 to 26.2

o Successfully developed a fully functional micro-boiling meter (µ-BM) with

an 80% fabrication success rate.

o µ-BM showed rapid thermal response (~25–425 ms), achieving 10–20×

faster performance than the commercial boiling meter (C-BM).

o Pool boiling : µ-BM successfully captured single bubble dynamics over

the full tested range (0.5–26.2 Hz), while (C-BM) failed beyond 5–6 Hz.

→The µ-BM provides the speed and reliability required for next-generation

pool boiling research.

Perspectives :

o Heat flux calibration of the µ-BM for quantitative thermal measurements.

o Systematic pool boiling experiments under wider operating conditions.

Pt RTD-top

Heater

BF33 membrane

Si wafer 

PermiNex®

Si/SiO2 wafer 

Micropillar with 

nucleation site

Pt RTD-bottom

Bottom view (W1)

Ø = 1 mm

Ø = 1.5 mm

Top view (W2)

Ø = 1 mm

Reference: [1] Dhir et al. 1998 

https://doi.org/10.1146/annurev.fluid.30.1.365

Acknowledgements : This work was supported by the French 

Research Agency under project TraThI(ANR-21-CE50-0009-03) and 

partially supported by the French RENATECH network and its 

MIMENTO technological center at the FEMTO-ST Institute.

Mechanical 

shutter
Attenuator

Laser

µ-BM

Oscilloscope -30

10

50

90

3015

3035

3055

3075

0 0.4 0.8 1.2

%

R
-t

o
p
, 

(Ω
)

t, (s)

trise= 250 ± 10 ms

200 mW , 7mm 

Power supply 

+ DAQ

µ-BM

Blower  

104 Ω
Shutter

-20

20

60

100

2920

3120

3320

3520

1 1.3 1.6 1.9

%

R
-t

o
p
, 

(Ω
)

t, (s) 

trise= 200 ± 10 ms

0.E+0

4.E-4

8.E-4

1.E-3

17.5 18 18.5 19

V
o
lt
a
g
e
, 

(V
)

t, (s)

trise = 375 ± 10 ms

C-BM
2600

2750

2900

3050

10 10.5 11 11.5

R
e
s
is

ta
n

c
e
, 

(Ω
)

t, (s)

trise = 20 ± 2 ms

µ-BM

Expansion Vessel

Acquisition system, 

PID & power

Thermocouples

µ-BM

Heating cartridge

c. Droplet

67.5

67.8

68.1

68.4

61.5

61.8

62.1

62.4

0 0.4 0.8

T
-b

o
t,
 (

°C
)

T
-t

o
p
, 
(°

C
)

t, (s)

f = 7 Hz

ϴ = 160°

Nucleation site

Top view (W1)
Ø = 1 mm

µ-BM

a. Radiative

b. Convective (air)

d. Pool boiling

Flutec PP1

LabVIEW

µ-BMC-BM

Heating film

20 mm

25 mm
HFS

Resin

2.5 mm
Copper 

pellet

TC


