ISSN 1975-8359(Print) / ISSN 2287-4364(Online)

The Transactions of the Korean Institute of Electrical Engineers Vol. 62, No. 6, pp. 833~839, 2013

ol

—_

Al
(=]

H| A =0f

I

fo

=

ro

g s

http://dx.doi.org/10.5370/KIEE.2013.62.6.833

7| &M

M

Respiratory Air Flow Transducer Applicable to Cardiopulmonary Resuscitation Procedure
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(Kyung-Ah Kim - In-Kwang Lee - You-Mi Lee - Hee Yu * Young-II Kim -
Sang-Hyun Han - Eun-Jong Cha)

Abstract - Cardiopulmonary resuscitation (CPR) is performed by thoracic compression and artificial ventilation for the
patient under emergent situation to maintain at least the minimum level of respiration and blood circulation for life
survival. Good quality CPR requires monitoring respiration, however, traditional respiratory air flow transducers cannot be
used because the transducer elements are facing the whole area perpendicular to the flow axis. The present study
developed a new air flow transducer conveniently applicable to CPR. Specially designed "sensing rod” samples the air
velocity at 3 different locations of the flow cross—section, then transforms into average dynamic pressure by the
Bernoulli’s law. The symmetric structure of the sensing holes of the sensing rod enables bi-directional measurement
simply by taking the difference in pressure by a commercial differential pressure transducer. Both inspiratory and
expiratory flows were obtained with symmetric measurement characteristics. Quadratic curve fitting provided excellent
calibration formula with a correlation coefficient>0.999 (P<0.0001) and the mean relative error<1%. The present results

can be usefully applied to accurately monitor the air flow
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flow transducer

rate during CPR.

Cardiopulmonary resuscitation, Respiratory air flow transducer, Pre-hospital treatment, Velocity—type air

.M B THIFE FAE Aol HAFY A= CPA 339
2 2 HERY ARE A4 Hn, At sHd RS
A HAA (CPA, cardiopulmonary arrest)® Holel 37 Aursel &5y W FAE Uk AAAEel 9T
glo] Azde] ubzo] AA o] WA= o] duE T CPA 7] @ &1 ¥9 AFo 29 ANATFE ATEFTS
CH1l. CPAS] AL dZo] o]f@al 60~80%<= 7HY, 274, B3 sudo AATY FAEGE FHRGES S R
2AY 5 ARAIA o9 AaelA TASHA AG2] 7 ol ofsf #AfHER FHG] JAFTFEY Fag A
Al P oesR Qlstd  AAHAE  (ventricular F2 4wol g4l wekd d@AZEA CPR Aol A <l
fibrillation)o] &AstA A7t WYAom o|FHr] Ao 4 FLFEE AR QFEdted ggk ool Axu o
H 4~ A< (CPR, cardiopulmonary resuscitation)< <=3 &l oF FEoE X, b, etukrE s 9 FEGE o ¥ &
e, o Aol wheh AEgo] LA A$ECh CPA WA F W& § Q¥ U ATt FRE oFu glow,
Tz 2AE HeA Low 4~5E o|TEE u&Alo Azsgol &g A= A AFgT AAovb]. 1y
AlZtE]o] CPR 38o] 1% AdE wjulch AEE] 7~10% AAAE T T AFAgre]l ARstAAY, A28 AAA
Ae gadga 54 o3l vty 4§, CPA (asphyxial arrest)”} #A3F Z o= 27} oju] Aakxd
Zpo] AELL B} 3~-4%=A Aol 20~40%<] H] &) < (hypoxia) JHlo] gorm=z Adoz AFsEel T
A3 e FEoln o= WY A (pre-hospital) A ol Aol EolHtH6l T SHAde] WAst SHT2AF
A A&sta 4Ag CPRE 24 2E-& Yehdth AbaL @ s E A4 108 ol 28FHER
CPA  ZHelA AFE ALES3)E (return of k9] AU Addtel e JIFEEHY JdFEFUHY &
spontaneous circulation)A|Z Z#H o7 P& CPRS F 840] 9% Folxa 9t
-7 /A -1 Egd 22 APt CPR 3ol A Hed  dAA  CPA Ao AE F=E 7|AUdH
FHAE B9 Jdeede] 534S 43 HEdF 2 Ay (endotracheal tube)& AYsti ALFFHY (ambu-bag)E
AZAste] CPRS 33ttt CPR J&olA 7duze] A
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olt}7, 8]. AA BAIA FHE F71EH o] B3 A Ao
3 AEA XPE% gobsli= AFRA HA e AFeA
718 AHds 5d A CPRE F3sA ¥ 2=t
EFgg" oz <3 335 F (hyper—ventilation)o] B &+
FAS7IY AESE oIAE & Uk wdlE S
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(Pp, dynamic pressure)e] ez w3l
%= (u, air velocity)®} #AE . w2k

of HPs Wgoz Aol e TP JHF AT
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Fig. 1 Principle to measure unidirectional air velocity
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P=Ps+P, :PS+%pu2 o))
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LR T
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a7 2 Atursr |/ AS el
Fig. 2 Principle to measure bidirectional air velocity
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/ sensing rods
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Fig. 3 Structure of air flow transducer
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endo- M servo

tube air flow —I—F/ motor
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linear displacement
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connect/disconnect

open/close

| Pr circuitl |PH circuit| | P circuit| | V circuit |
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data acquisition system
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Fig. 4 Block diagram of the experimental set-up
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Fig. 5 Proto-type air flow transducer
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Fig. 6 Volume signal example at 1.2 I/s
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Fig. 7 Signal example of differential pressure (P.) at 1.2 I/s
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Fig. 8 Signal example of differential pressure (Py) at 1.2 I/s
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