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Characteristics of Hot Wire Probe

- for Wall Skin Friction Measurement

by

Masahiro ISHIDA

(Mechanical Engineering 2.)

Kazuki KOTOURA

(Mechanical Engineering)

For the purpose of measuring the instantaneous wall skin friction in the fluctuating

internal flow, a new type hot wire probe is manufactured and its characteristics are

examined experimentally using a special calibration apparatus.

And it is compared

with the hot flim probe. The manufactured probe is consisted of 5y dia. tangsten

wire and its traversing gear, and the wire is located at 0.03 mm high from the wall

for measuring wall friction. This probe has an almost same sensitivity as the flush

mounting hot film probe, and there is. little effect of the probe surrounding material

on the sensitivity because of a little heat loss to the surroundings. If a hot wire is in

contact with the wall, the probe sensitivity decreases and the heat loss increases in

comparison with a detached hot wire.
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Fig. 1 Hot wire probe for skin friction
measurement
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Fig. 2 Hot film probe for skin friction
measurement

3. BREHEBELLIUBREFZ

3.1 WEEE

X 3 1 BEFEEE Y v — 7 OREEB O X ERS
®RT. ZHIRBGARBERRT, BEIL£R1,000
mm, %X H=5mm, {§B=150mmao &K %5
2, BBRE S OTEREEL S £0.03mm T, BB
EHOLRBIBRE BTV, BBRATD 7 AATF
WHEBE MY » 7794 VYD B&% 3% 0.3mm 07
7 $k E B BB, BIEN0BB RS L L
LM OZRTEEL LTW5. BEADO TR
500mm DLEAH H100mm B &E 5@ (D~6B) ©
LY TEwET, No. @, @ IV @D LK
RERSmm @7 e — FHBALERG T 5. BEEE
BT » — 712 No. @z L, No. QR L 0G
TIYE P~ X VEEREITS. )

0k 5 BEOWER (RS L=400mm) TiL&E

+
- ‘-—-
i
+
P
150

100,100 | 100 | 100
® @ ® ® 6

Fig. 3 An apparatus for calibration of skin
friction probes
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Fig. 4 Calibration curve
(Hot wire probe ; h=0.028mm)
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Fig. 5 Calibration curve
(Hot wire probe ; h=0.050mm)
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Fig. 6 Calibration curve
(Hot wire probe ; h=0.110mm)

ATEACD D HEEEIEL k5.

WICEGR D BEE 2 D OFRER S0 B % Rofcd
2, FREFROEOBREMBOEEC EBEBE T
2= 2CnERE 1L RT. BERAEIVWThOBE
T4,#90.08x107% (Watt/°C) T HMOBER I B X
VBRERECHEIFEA L\, TichbEREED
FaA EDBERS- R — b NEF B D EELDR,
FOELPI. LHLELINGSB LK, BER
ToME & HCoENHEINLTE D, BORE
EIBRECED LBy E2 B, RIERCHE
Bl CEABEINRS LWEAIIABORERINK
%vjﬁ%@§ﬁ§<wﬁﬁﬁﬁ§<m%ﬁ,~&@
BATMECERBEIRRLLZ LR HLHES
IR b BEESE  REMR A RETRNETHSH. Tiebb,

h (mm) C1 C2
0028 | 0166~0190x10° | 008 x10°
0050 |0186~0212 008
0110 | 0226~0.254 008

Table. 1 Values of sensitivity C; and
heat loss parameter C,



¢+ REEEHRANE 7 e — 7 DRk 27

B RE O BEERA 8 X OELIRIE R B O BIREE N
TREENEA—ETS Y, D r=p (du/dy) »
BEEEEIRS tw LIRIEE L& R0 b, 8o
REBIXLOUWHEACTRELEL S . FREEE
CIERBE XL 0=H/2=2.5mm T b, h=0.028
mm Dk & h/6=0.01 &ich & DE&MBRITT L
T3,

M7 i EdRaNE i U B B LT 55
#o BREHETHS. Hbo B MNEFARTH
5. Z0BEOEE C ik (0.08~0.10)x107® TH
D, H4EE LSRR L0 5.
F R Cy 130.13X 1073 T 4 0 B4 D 1.5
FEOBEBERTR LTS, &Ik BE A BEm B
LCwBicd, BEBREDON D DHNEEE R X
DEERNEL bR AHEELLbNRSE. Thboz &
HO¥WTT S L, BEEEEHARE R —7E LT
B ERECEE SRS L 0 LABEENLEELT
BEBEZ DR U EBENRE 5.
4.2 BRTO—TEHT A L LTO-TORE

R81x 87 4 VAT m—7 0 BB T, HFho
®. B, A, OBIVUOHREEDERE Tare A

03

(I'Rret/aTret x1
o
w

01

T
0 05 (rz.)”s 10
Fig. 7 Calibration curve
(Hot wire probe ; A part of wire
is in contact with the wall)
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Fig. 8 Hot film calibration curve
(Probe surrouding material is
an adiabatic one)
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Fig. 9 Hot film calibration curve’

(Probe surrounding material is a
‘ metal)
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