o> 1 (o I Al s

b yaiilogs 5o

.......
.......
.......
.......
.......
.......
.......
.......
.......
.......
.......

Qg o oGS S0 owiigo 0uSlS1D (656l b awd 09,5



b

15 i 48 oSy 5o

By i Sxio olSils




ol o 13 g 0039 PSS ‘f.[a.> Lgl—!bum
adg) la 3 59, 4 LS &g 4 ygig0g 55Ul

o o) ooy (Jolie j0 05,5 e )18
oz s 0590 Glg bl g Ao & 50

Dgdeo Jate ooy 4 SuhyoS L g angs

By i Sxio olSils

ol 345

46 oSy

-5 s — ] g

{pad o yme,3} J-'*{_\\ﬁ E%’f’ G 5 Jais
EAEIN FRFTIRIOR JR

ey il Jlast

" m <<<(
[Ty A ﬁ oL = k;)Y,i‘.l,’.,—:‘_jl b

'ﬁ L KsS  p Me
s i W i 50

b bl ay

DN 405 2

E a5 gy

2= )

o~
P St N
g5

L
L+150mm. .




PYCY 6).350}'43‘

Thermometer
Protective
case
B RTD PT100 sensors
Packi . " Py :
Q'anng Packing RTD ul-°-"° L‘ u;‘-"ﬁL"-" L5L°° LSLQ)W

Resistance Temperature Detector _aases
LSLQ)W ‘b.wy Loo Lg)_fo)‘du‘ u»Lw‘ o]
09 &5 ablbioe o Wl Leges
s gl aied by (Sl slaJgunS
4O Q] Seyeslaiwl pog o Soge loa
PT &5 wab o PT100 il mlio

5LT oS Lae opl 4 el Platinum  caase

u—‘*’)'{-’ = )‘ T e )0 00D oolawl
g.,uoaLQ.o 0D ul.w., Yoo doc 9 ML’LSO

Thermopocket

el 20 Glod )0 jomiw 7 o (9,5

Data logger of PT100 sensors

uu).w eI olKiily ¢



lod (g 350l

s 3951 45 ol > pguias 255 i3S 55
Thermocouple Type-K Byl Sy 5l a8 el oddy aiSle uires gl
o Jme o5 loj et ysS S0, 4
59 o=l 5 e 99 50 e LS e 90 ()
B LS PRV KW L S P P S W A PR
Sloslewl L g oo a5 048 oo oloul (s5Lg

3,5 6 pSoslailly Les ¢yl

Data acquisition

MEASURING = 3 s

INSTRUMENT

P IRON
y. USB-4718
HOT
JUNCTION
CONSTANTAN

Portable Data Acquisition Module

Fetuml [ hwnmag!s input U2 Noduds

;.Q.s)...o eSOV olisls

S xS oslail Gl p (glasado @



PYCY ‘SJ.;O}‘J-;‘

(P)C-«_Cl-ep-:‘ud o> (855 0315l 00gas
- L; s .
el (N) e s S o Keils 4y
BP ey = Y pasas
-1
B BN Oy = 1F pydng, U=d8it
EP S - psS
L EN PR -190 - 1000
JP ool
] IN P 0 - 1000
K KE el e 0 - 1200
KN S5 = poriagll = (Skas
e =AY pgran
R RP O Py 0— 1790
RN e
SP RO A R T PR TS
S SN S 0-1790
TP -
I ™ [ -190 — 380

u:.a).w eSOV olKiily ;



lod (g 350l

Parameter RTD Thermocouple RTD
Typical Measuring Range -240 to +650 °C -270 to +2,320 °C Sheath S, /Resistancc Element (Platinum)
Long-term Stability Excellent Poor to Fair D Biececibonientls + ) )
Accuracy Excellent Good to Medium N L
Repeatability Excellent Poor to Fair I
Response Time Good Medium to Excellent Thermocouple
Linearity Good Fair ' Sheath Voltage)unction\
Undesirable Self-Heating Medium to Excellent Excellent 3 Ve )

° e ; Connection Leads MetlA \ 9
Tip Sensitivity Fair Excellent ' W
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Venturi tube
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Nutating disk flowmeter
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Schematic of an electromagnetic flow probe used for blood flow measurement.
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Signal-sensing

Magnet current

Blood vessel
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voltage generated between the electrodes, E,(volts), is given by the relationship

E; =BV

where
B is the flux density of the magnetic field (Wb/m?)
¢ is the spacing between electrodes (m)
V is the mean flow velocity (m/s)

Relating the flow rate through the vessel, Q (m?/s) and area of cross section A (m?)
with the mean velocity by

0=VA

The flow rate can be computed from the relationship

A
=
Q‘Mf

The ratio A/B¢ is a constant specified for a given flow meter system.
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