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Development of submicron hot-wire sensor for experiments of high Reynolds number
turbulence
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Submicron hot-wire sensor (125 nm thick, 0.1 mm long) which is responsible
for experiments on high-Reynolds-number turbulence was produced using a transfer-printing technique.
The sensor response to velocity fluctuations was tested using a newly-developed low-noise
constant-temperature hot-wire anemometer (CTA) to verify its performance. In addition, we
reconsidered the criterion on the sensor aspect ratio (1/d) for accurately measuring velocity
fluctuations, based on careful experiments using specially-designed hot-wire probes, and concluded
that the criterion (1/d not less than 200) could be mitigated significantly.



10

10
IC
4
10
10
10

125 nm IC

/ I/d

100 pm 25 um 125 nm

Au

Au

ITO



2
D 2019 205548
Probe Support stem Metallic b)oxr
Circuit board (inside metallic box)
3 1)
Id
Id
/[d=80 120 150 200
Re=80
y Ligrani Bradshaw?

I/d 200 |/d=80



1/d=200
0.5um 1/d=200 Lum
1/d=100

@ on (®) 001 grrrrm—rrrrm—rre——rr
L [T T 2T T T ° LA L ™ F 3
o1 [ &% y 4 -4 --------- 1/d=80
[ iy Fo) . e i
0.08 [ . % § g ] s 1/d=150
08 [ , ® 2 ] g |
[ g & o i o N 1/d=200 E
L. a % = ] . 10° B :
8 - % b & ] 5 E :
2 006 [ i % gi o ] : - :
= i s, _ < E 3
E % ] 10° k
0.04 [ 7§\' 2 I/d=80 Arj I ; ;
: 3(5' b 1/d=120 %&‘ : o f f
0.02 ééi & 1/d=150 o L 3
i o 1/d=200 :] - £

0 P -12 i Ll sl vl vl Lol
s AT T T T T TS

. S(1z)
Re=80 a b

1) A.lInasawa, S. Takagi and M. (2020) Asai: Improvement of the signal-to-noise ratio of the constant-
temperature hot-wire anemometer using the transfer function, Measurement Science and Technology,
31, 055302.
2) P Ligrani, P. and P. Bradshaw (1987) Subminiature hot wire sensors. development and use. Journal of
Physics. E.: Scientific Instruments, 20, 323—332.
3) : : :
, 2019,



Ayumu Inasawa, Shohei Takagi, Masahito Asai 31
Improvement of signal-to-noise ratio of the constant-temperature hot-wire anemometer using 2020
transfer function

Measurement Science and Technology 55302

DOl
doi.org/10.1088/1361-6501/ab6916

4 0 1

Shohei Takagi, Ayumu Inasawa, Masahito Asai

A simple method for determination of the frequency response of the constant-temperature hot-wire anemometer

5th International Conference on Sensors and Electronic Instrumentation Advances (SEIA)

2019

2019

2019

2019

2019




2018

2018

2019 205548

2019

(TAKAGI Shohei)

(10358658) (22604)
(INASAWA Ayumu)
(70404936) (22604)
(KANEKO Arata)
(30347273) (22604)




