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Isothermal chamber for tidal volume testing equipment

CAO Hai-tao, GE Bin,
Food Engineering, University of Shanghai for Science & Technology, Shanghai 200093, China)

YAN Rong-guo, CHEN Qian ( College of Medical Instrument and

Abstract: Objective To propose a design method of isothermal chamber for tidal volume testing equipment.
Methods According to the State Equation of Ideal Gas, the gas volume was accurately calculated and injected
into an airtight chamber, and then the pressure and temperature changes in the chamber were measured. To
keep constant temperature, the fine copper wire was padded into the chamber to absorb the heat produced by the
gas compressed during the injection. Results For the chamber of 1L, 300 g/L copper should be filled at least and
with not more than 100 mL gas to keep the temperature inside the chamber isothermal. The experiment system
was then connected with ventilator to compare the measured tidal volume and given tidal volume. The results
showed that the experimental error was within 2% , which proved the accuracy of this testing equipment. Conclu-
sions The establishment of the physical model of isothermal chambers can accurately detect the tidal volume of
ventilator, which provides a theoretical basis and data support for factory inspection and supply more choices for
ventilator maintenance in clinic.

Key words: Tidal volume; Isothermal chamber; Compliance; Ventilator

BIUBBGHR R R F A AL A Bl a0 7 =X,
IRFNYERE RE A E A D 2 A B B g
AR % 5 0 ) — R AT R o LA AR IE
BT A A L I SO 2 B B
PSR B — SR AR B 5 il v o B, D e R
WS EHA:2014-11-13; {&E F#3:2014-12-16
E@WE: NFMTRYPEZKARES T IH (14XPM10) ,

SULBRHE it 22 100 BV W PE B T AR A X R4
JURSE BEA T HIUBRG IR 38 R R 2R
ERHEHBEMIGIT IR R MR 2
IS HA 5 168 7oK JEE R WA 4 PR T oA A
B BTN, W AR AR [

BEEE . Sk, B1#E%, Tel:(021)55271290; E-mail; ¢h13992@ hotmail. com,,



EREMAE $£30%5 $4H 2015F£8A
368 Journal of Medical Biomechanics, Vol. 30 No.4, Aug. 2015

TR VR T U LI B Ty B 1 5 o B
iR TR A R e G N P 2 B, AN ] il i A B 5
(P AL e 2 i 2 B, WAL 1 B s (S
KA R R IR +15% ) B, X P
B 0 P s S AR T A PP IR ML ) o o 1
L ST

ARG HE ST PR PR AR 00 ] 2 1) P 5 PR
<3 e DA 2 BRI 1 45830 2% F , L 2 S <
PRSI PR AN G 22 T, PR TR B 5 TR P A
for LU IRRR, I fotE A [R] 72 B ) DA 5 05 e 0
PR AILIE T

1 iS5 H%

1.1 KNESENEE
RS MRAS Ty B R HAR BAR SUARTEAL T4
ARZSI, Feoi AR W BTy i R 8] 56 R YIRS
Jifte Hraik=h
pV = nRT (1)
Abep AURTESR, VR SURER n AR BT
LR ONEE RS, T SRR Al o %
7 S I I RV I L3 7 A i
IRCEERUN VR M BB, U)o T T R
SRR MRS TR M BT AR AV
A R DR o IR A AR A 28 1
A DL Z g AT ISR AR SR 2 AR S T
(p+Ap)V = (n+ An)R(T + AT) (2)
A Ap N RS ARG B, AT i A2 AL, An
SN AR Y A2 A
TEAZ RN SRR AV 5 578 88 N S A A
RV Z R TR AR 7Rz L, B
AV An
VT )
JO 7 P A 4 B s oy o8 ki 5 | 1 it 2 R
MEAE e A T M s R ) AR o) i 7 AR ) S il
H TP IAIL 3 A A0 I 5 B A I P X —
& BORSTR A P R A g A X —d i, (8
TRIBRFRNE . WE C ATLLARIR R :
oAV

-5 (4)

BRI (1) ~ (4) A7

AV 1%
C=% = (5)

Ap p[1+A—T(1+i)]

r An
K (5) FEAT =0, ] 75 .
AV _ ¥

C = — = — 6
A (6)

A AV ORTE AP 2 e AR, Ap MEEA
RGBSR N SR ARG, p D TEATUAHIT A A
Feai, Vo AT A A A AR, BINE AR AT A 3 NS
(ENIDIENi2

F I SR R AT S — A P e A 2 o
LB ST 00 P 1 5 P i N 118 e i A i, fi
ALK BT R IR AL R T SR R SR
i e A A A, FUA S A A R EE G fe, B
AT =0 fFOL T, _ECHE S A RERS BT o

HATEPIFPIE O s T An] DO a5 s
P ORGSR b A AR, BRI
Qff e g UM I R b ™ A R R B, B AR 2R
PR TR R GG RAUHE , S R G5 A
A PILTRAARER), ORI R A Tl —&
AR A ARG, TR 0 D00 TR AR A
HDIEN 2
1.2 izt

I A doe LR I B T SR ) — i A RN
M A A N IEA— 2 B U R v, P A2 J
FLARAGIN A s A A TR AR AL, 2R3l S A Al
TR IEASAAE 3 K LU AT LI R4 R {1
SE PR T TR AT I TR S, A Y R 5
RIS A, L AR I AR AN RERE TR A W L, LA KRN
PR BN, S BORE I R 2 ek

AR SCUET A S 00 Sl o s 5 P ok B A i 2
AfEE . i (S) AT, TE A A 4 — E B
PRJ5, R (6) AL, AT LAGA A %6 PAT 25 i N it B2
SEMEE o N T A e N D R4 Ui ™ AR g A
PRI B AN B AR AL BE T, SR BT R A A
BCAGE BN 22 22 B R T
R MK R BN EILR AR 22 e 5 2 A
SR B, B 5y W, ELIZ K AZ AR
X SR EE R LT IR

P AIL 3% 1t FH XS 5 ) 53 24l JL AR AR,
JN R AL AL /N 58 AR T REBEAR T



5%, 5 PRERKNEEEREIAR
CAO Hai-tao, et al. Isothermal chamber for tidal volume testing equipment 369

AEAKYE R F AL 10 mL/kg, 2240 )L
A 50 mL, R 500 mLtY L IRIRHLYE
W AR 7 A TE R K A FE A , (36 g 3 el —
fith 196 ~588 Pa''l, 545 LIAESZIG I B 2R B8 N I
SERECHRAT 2RI A, W0 2 A 10 %% P NI 25 2 0
AL A 1 L LR 20 Lo ABEHIS0 L,
1.3 XWRFENA

Bl 1 Fs AR RGN B R . RO
PR 1 R S 1) 2 A O B 8 2 2 N R A E R
PRI A I A G T g A SRS S s
TP SR AR, 2855 B R AL R 4 S s W D 5 A0
(RSB EHLIN , £ LabVIEW AbH 5 57 52 e 5
WIEEL,

L - TESERS,2 - BB, 3 - LI, 4 - i 22,5 - BLag Bk,
6 - M7 - i, 8 - 1AL

Fig.1 Schematic of the experimental system
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Tab.1 The compliance values obtained from the experiment
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Fig.2

The compliance curve by the experiment
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300 0.904 0.931 0.934 0.945 0.957
350 0.927 0.940 0.942 0.948 0.958
400 0.937 0.932 0.943 0.948 0.959
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Tab.2 Theoretical compliance value and experimental compliance value for 1 L chamber
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Tab.3 Measured pressure of ventilator for 1 L chamber
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Tab.4 Measured pressure of ventilator for 0.5 L chamber
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