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Instruction Sheet
for the PASCO Model
® 16534 and Cl-6535

012-05914B
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CIl-6534 Low Pressure Sensor (0 - 10 kPa)
CI-6535 Respiration Rate Sensor

Introduction

The PASCO Model CI-6534 is a low pressure sensor that
is designed to be used with a PASCO computer interface.
This low pressure sensor is ideally suited for use with the
PASCO Respiration Belt or the PASCO Heat Engine Ap-
paratus.

The CI-6535 Respiration Rate Sensor consists of the
Low Pressure Sensor and the PASCO Respiration Belt
(003-05936).

old

Low Pressure Sensor

The low pressure sensor consists of the electronics box
with a cable that has a DIN plug for connecting to a
PASCO computer interface. The pressure sensor uses a
MPX10GP (10 kiloPascal) transducer. This type of trans-
ducer has two ports. The reference port of the transducer
is inside the electronics box. It is always open to the at-
mosphere and not available to the user. The other port is
labeled PRESSURE PORT 10 kPa MAX on the outside
of the electronics box. It has a “quick-release” style con-
nector for attaching accessories such as the PASCO Res-
piration Belt. The pressure sensor gives a reading of
“zero” when there is no pressure difference between the
internal reference port and the external PRESSURE
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The transducer is durable, but it is designed to be used
with non corrosive gases such as air, helium, nitrogen,
etc. Do not let the transducer get wet. The maximum
short-term pressure that the sensor can tolerate without
permanent damage is about 100 kPa (14 psi). Please be
careful to not apply high pressure to the sensor.

The electronics box contains a precision operational am-
plifier (op amp) that can drive a heavy capacitive load,
such as a six meter extender cable (CI-6515). There is a
resistor in parallel with the transducer to compensate the
sensor for temperature induced variations. The sensor has
a negative temperature coefficient (resistance decreases as
temperature increases) and the resistor has a positive tem-
perature coefficient.

The sensor comes with a length of plastic (polyurethane)
tubing and several “‘quick-release” style connectors. Extra
parts are available as follows:
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It range of the CI-6534 Low Pnessure Sensor is Le—
twez1 0 and 10 kiloPascals. The resolition of the 3¢
is 0.005 kiloPascals (kPa) when used with a PASCO
L CCARMET mterface The output voltage from the sensor is
+1 00 Volts when the pressure is 1 kiloPascal (iPa), and |
the output voltage is linear. Therefore, the outppt voltage :
should be +10 00 Volts at the top of the range (10 kPa),
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der inside the belt 3

* quick-rz‘ease cornector that can”~ +- ack=¢ to the

przssure port on the Low Pressu" ~eNSsOor.
Ore 2ti=:: Using the R'.es “on B:;It -
*To measure respiration vate (b~ per min. ) place

the respirac.on belt zround yc st or upp ﬁbdun.,n,
connect one tube fror the be.t € low pre. ure censor,
inf.z’< the respi.ation belt witi: . squeeze vu.J, and

monitcr the respiration rate with .12 concp.ter int2:face,

Placin¢ the Respil stion Belt

Arrange the belt around your body so the part of the
belt that has the tubes on it is or the right side of your
body with the tubes hanging dcwn from the bottora
edge of the belt.

Place: the part of the belt that has the tubes against your
chest first. When this part is against your chest, the
strips of ‘pile’ should facc 2way from your chest. Then
place the left side of the = oei *he first part so the
hook-and-pile strips maich ea-h otaer. Tue belt should
be snug arc: ! she chest. but a0t 30 tigt that breath-
ing is restricted.

Squeez:
Bulb

Figure: Connecting the Respiration Belt,
Rig::t Side Mrst
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R ' ) b et ‘hﬂatlhg the Respiration Bett

: y Tumn the knurled knob-that i on-the squeeze kxdpruﬁy
clockwise to clasu the release valve. Scvate 16 buth 3
several tlmgs,to inflafe the rubber blaisir 7 e may have
3 | | tosqueeze the bulb maze than twent. - _»18 prdot to
inflate the bladder. When the b]aqqe 3 the,;eli

v he will be more snug agamst your che:!.
| i o, o e
Resphction 50 (1.2 Detﬂatlng the Hesplratlon Belt ATV
Ny Low Pressure. ' | Turn the knurled knob on the squeeze belt counterciock-

wise to open the reiease valve. Use yoar hands t¢’; Vi the
air out of the bladder. You can also deflate the lesplratlon
| | beltby dlsconnectmg the tube from the pressure port on
the sensor. Turh the quick-rtlease connector counter-

clockwise to dlscorgf,ct it Ar?'xp We pregsure port. . . o
Lift up on the to ﬂaP of the respiratio _elt fo dlsengage

the hook-and-plle strips from each oL wh?n yo? want
to remove the belt. :
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[T THE Thw Phebtire Ser @ des1gned frex ?é(nrhents
. | such as those that stu. . - rate of as "‘\'?ucm reaction by

monitoring the increa "~ 1 “sife, the rela-
1 [T iony SRR s un sraturels = ire to volume™
inagu k- “:spiraft -~ >faperson
| hefome & afteree ;‘ s o \-,;rr) VLY
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~ Connect the DIN
Ry plug o> eleg 20 o Analog
Connectmgthe Beltto the Sensor | o cIAB,or C‘(’))%@e"(}:ﬁpmﬁ f i

Align the quick-release connector o, the endofone of the | 4y can o icqrting w1t11 s cc;n’staht cur;ve;it AR itis pac

respiration belt’s tubes with the connector on the PRES- perature compe - ted. Therefore, changes in r;'om tem-

SURE PORT of the sensor. Push the connector onto the | pérature'6t chet - s in the corfiputer’s power supply will

port, and then turn the connector clockwise until it not interfere vilSsthe data. i sy sy

“clicks” into place (less than one-eighth of a tum). The . Y y

barb of the quick-release connector s free to rotate even US‘ing' the' 'ck:Release Connettors®
| ) i § 5

hen the connector is firmly attached to the port. ‘ S =l :
el y post .| Toattach aquic.  *~ase connector to a piece of plastic

. e * | tubing, cut the tu . the desired length. Rut the “fbarb”
: ‘ epd of on )f theq ’Iease gonnectors into one end of
thg piece ¢ tubmg ¥ Lhe other end of, the tubmg to
the acces: \ry being) ..1 the expenment
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‘ PRESSURE 3 7 \ oy
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17 pressure port OETION G e ba}ﬁl AEPRET I e Pownien
connector Push the connector
R Lt 4 ~ onto the nressute
q g : quiek-r3leased. port. Tumthe
connector connector clockwise
until it “clicks” (less tubing
than 1/8 tum). ! quick-release
|——| tubmg ' connector
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1377 "9u can lubricae (x ‘enc of %e babic Zh R S ,
r2ake it Businn < pUt fato the short piece of bing. P D ot R P
Put a very small amount of siticon cil ur saliva oritc - [3- o e gmon ADSRIE L : _)
the barb and then wipe the barb with a cloth so - : - g
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there is oaly a thin layer of lubricant on the barb. _J

i

v

Aliga the fndicit-release connector with the connectoron A

the PRESSURE PORT of the sensor. Push the connector "ng R

“onty _he po t, and then turn the connector clockwise until (3] ¥

it “clicks” int= place (less than one-eighth of a turn). The _ g EKE Sengor

baro of th: quizk-release connecto: 15 iree to rotate even —————

when the connector is firmly attached to the port. - - : | “Cancel | u '

Calibrating the Senso» ..
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The sensor is Jesigned to produce one Vilt i a p.osseie medsensqr icon will appear in the Expe P
5 v SO FS- : ) _ x s
dirteience of 1 “iloPasca: .e., 1 ditfetence of 1 kPa be- WIRGOW... 4
tween ie internal refereace port and the vasotnal pressure ; %’
port). Therefore,¢he censor does not p22d to be cali- - e
broted. Insiead, the 0= voltage Cc._l 3 kmverted ul- : '
- roctly B0 . 22800e. T exangle, si Cu s v nni s S
volits eq.lals a pressuis difference of 2 k2. M :
Usmg the Low Pressare Sensor with the Sczence o l SRR b -7 muntm oglis; Y £
I S USSR RSSO T |9 llltqh-dll-ﬁrn!ﬂ!g . e 7' =
“Wer kShop P"ogram B = nllaﬁm. PeABk, alc.. @
@ Connect the DIN plug of the sensor to Analog Chan- -EJ. E R B EE Q
nel Aon the interface. : RS o 3muns Mo fmpe R zvno mm e
o : 2 A A " o RN uf tibat U & faaanl
£ ;:tart tf_p‘oc..znce Worksnop pro_.anu. i l,.., PO To R l or sarai 10 dipla) wa
ment Leap window, click-and -drag the znalog sensor §
e, PR T T 1]
RS 77 ot ! . NOTE: If you are using the Lcw Pressure Senso:
j I S b N with th2 Respisation Rate belt, select “Respiration
plug icon ( tﬁ ~ 1) to one of t.e analog cuannzle 5 E > : : F
e EEPPh Sensor” from thie list of sensors.
=
(See below) ! I IR ST Y
?a-»._. TNoDee .0 4na'o,) sensor.
p -.Q SKG § =
K6 Semsar -
Indin &
” Heart Rate Sernsor §
“ ueuplmlnn se |
Click ahwgreg this enalog ; O
plug to » chém3l for valte g,
heat, liynt, force;wgynd, etc... G Lker-Defined Sensn
'IPB A. Wpr-ujlj‘q 1 <
:Dlgﬂs Metar Stope  FFT. Table Lirash vyt I :-f
Chck ond drag lhese to a chennej
or sunsor ‘o displsy dets ‘ ﬁ:nnc“ ] E UK ]
@ Seler; “Low Press:re Soncor” frem. the list of 2, h0s,
'sensors. Tlick CK. - ; '1 » The Respiration Sensor icon will appear below the

1552 cnezanel o:1 the interface.
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Suggested Experiments E

Béspiration Rate versus Activity

Monitor respiration rate before and after exercise. Mea-

sure the respiration rate whilé resting. Then exercise vig-

orously. Measure the respiration rate immediately after

exercise, and the measure how long it takes for the respi-

et S
ratlonratetr ...u ', & x (

b X ! %g ""-‘1‘ 1mc) del

. Resp*- p\ ‘%

pends Gn “i\ £ e ,

and le zel of Mvity: mg.\ Zx it 33 Lﬂxﬂeg 1s of activy
; ity would ten asz r"S'nrat‘o »rate. Larger lung i |

crease respuauon rate.- 3
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_temperature) "

-Gay-i.ussac s Law states that if the*volume fernains coni
¥ stdnt, the pressuire of a‘contaiher of ‘gas is directl§; pro
tlonal to its absolute temperature. Set i a'sdaled con-

' tainer of air by attaching the longer piece 6f plastlc tubirg .
to'a stopper in"a 125 mL Erlenmeyer flask. Put a drop of
 glycerin on the bottom of one hole of a two-hole fubber’

! stopper. Put the glass part of gr.eyedrapper tipenc up g

. through one hole in the rubber stopper. CAREFULLY put

Y “BOI'mal”)'ate ’ .:_‘ {

. fa e ;_-&, |

| Gay-Lussac s Lavg,(m issufe vs absolu‘e 2 |
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- the end of the plastic tubing over the tip of the eyedr’op—L :

{ 4

“[2f7E0nAECt the other & of 416 ube to thePRESSURE
PORT: Put aglrop cf _ cerin on the.top ¢ftha pther hole.
Insert a tempegature sefisor thrapgh th hoke. Rlace the
. Stopper ir the tcp of the flask. SLAPR OB
D o I I
2t g _Temperature

S Pressure
+ Sensor
To interface a"
To interface
]

Place the flask;in water.baths of diff=rent tgmperatures.

Record data on hew the pressure changes with the.tem-,
_peratv*e "Nﬂg@s PTATHIR IR BRI BT\t Te AN | NELETY)
Pressure guids e
‘Airtageid: c%ﬁ,e dotrger piece oitabinmg under water. The
pressure reading should increase'by 0.0978 kPa (0.02896
in of mercury) per centimeter of depth below the surface.

e T e i tordes You can also use a “J” shaped tube to_study how pressure.

relates to the difference in helghts of the hqu1d in the two
parts of the tube. '

~Studyi;; Ghergigal Reacmnsdpmtormg

| -Pressure, . a i s

Many chemical reactions produce gzses that can cause an

mcrease in  pressure in a sealed conthiner. The pressure
chahge Cani be used'to monitor the raft of the féaction.

Other

PASCO scientific also produces an Absolute Pressure
Sensor (Model CI-6532), a Differential Pressure Sensor

(Model CI-6533) and a Barométer (Model CI-6531). The

Absclute P essare Sensor has a ran; efromOto 700 .

-~ kilolzsenis. i1 Differential Pnesev'e Sensor is similar to
. the (5-€532, e..cept that b >tinports of the transducer are

+ open to the atmosphere. It is designed for experiments

Whete pressurg differs from one part of the apparatus to

anotner such as in a Venturi tube or for a dcmonstmtlon
of Beanoulli’s phﬁélple ‘The Barometer has a range
from ‘800 to 1100 milliBar (24 to 32 inches of mer-

_cury). It is designed to be a reliable, accurate pressure
sensor for weather studies. It is temperature compen-
safedand has asvoltage we gulasor, s¢ changes in'tem-
perature or changes in the computer’s power supply
will not interfere with the data.
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