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A lung diffusion function detection system is designed. Firstly, the controllable collection of air, test gas
source and calibration gas source was based on single-breath method measurement principle. Secondly,
pulmonary diffusing capacity for carbon monoxide (D,.,) was calculated by gas concentration measured by
the non-dispersive infrared sensor to measure, the gas flow measured by the differential pressure sensor,
and the temperature, humidity and atmospheric pressure sensors to test and evaluate the quantitative
detection and evaluation of lung diffusion function. Moreover, a preliminary verification of the lung diffusion
function detection system was implemented, and the results showed that the error of the lung carbon
monoxide diffusion and the alveolar volume did not exceed 5%. Therefore, the system has high accuracy
and is of great value for early screening and accurate assessment of COPD.

chronic obstructive pulmonary disease, pulmonary diffusion function test, pulmonary diffusing capacity for
carbon monoxide

R, EER TR E R AN, B

18k FH ZEVE i %<5 (chronic obstructive
pulmonary disease, COPD) 2 WHIEIESIE
Ps, R E20304T 3R E A TR
gt LI A RIS S 2 A S COPD
P RIEE, HRICOPDZWRY “hrift” 2 MMizfe
2021-09-10
FRERHE LT (18030801134, 2020607050001)

LA E SR 5FF &1 (S201904d08020031)
7745, E-mail: fastwolf@mail.ustc.edu.cn

[%#% #%, E-mail: yychen@iim.ac.cn

WS 11290
HBIH -
it i
A EH (e

AR E"

5 e TES NSl B 77 . iS5 @k < < g
FREEE SN O, AEE RS . S8 2 AR
ERMB T R R B . X B A% B
By HEPAEB AR BRAEAE L W AT IA
ME. (202141 PEFHZENEN PO I2 1648 (BT
O ) R ABR SRR Do) A S5 50 246 71 1
MR —, WAHHIA B EARAE S T
S I A B SR R A R



Chinese Journal of Medical Instrumentation

. +BES BUHEL .
B it 5 &

2022 4 46 % B 4

£ XFCOPD Pifaia ) RY, FATHHI 17—
T T — AR I RO BEAG I R 58, FF R
WERAPEEATIAIE, A A P4 COPDYR AR H 43 Al
WIS AR SR A S
1 Agigit
1.1 FlisREgA i R 12

s 5 ) B 2 4 A i 1 = d - 4
IMLAE TR At v [l B 4 L B L, S5 2040
H A LT 2 S 45 A RE 1 FE B - B4 I
R AT AT R R R AR (0,)
Ak (COy o« MTCOHZGETIK, —BALF
TESRHLFRRT 1O MEVE T-7K, PR B 51 EL 2 BE
A PEANY T 25 TR O SR DL« (H2 i T IR
WEFOIFE, EEIT O, 1 yRHEUE 1 I &
[t B A0 LA M AE P 0 T, TR AR IR
FHE RO, A GMIAIMLEHS AT, H
—AFIET AR —SE A Lix (COD AE
S I R RE A AR A,

E— 0N REY, ACOfERNIAS
A, B (CHY AERRER . RIKGREOS R
i 2 F AR AR, M) 46 B 2 B A LA
COMERIL T2, HBR B Bep) 4k i 21 i v iy
COREIZ), WA —E R IKHE Do (mL/
(min'mmHg)) HE A, W (D):

Vi .n( Fico ) FACH4) 1)
lon' (Py—P Hzo) F ICHy
A, VORGSR P
HIME R AL Py N B BEIFAEKZE TR, —
MR ERIA 47 mmHg (1 mmHg=0.133 kPa) ; F,
R HICOMREE : Freu, AN S
HCHIKEE . Faco WIS COWEE s Fucu, N
P CH R, BB E SR CH IR .

HRARE CH AN S A I SR A 1 o 7 o 8 <7 1
&, AV, (mL) WitEARK, WmXQ):

DICO -

F ACO

VA: VE+

FC Hyee

Iy
-ZFM@ﬁMﬂAh%Q)
fo

A, Ve SURIERR, Fou,, APFSUORCH,
JEs Feu (020321038 PR R H AL 2 %] 11 CH,,
WREs flow(t) Fy 32 38 A B ik 2 WP IR B AR s 1,
Fea3 3 R — F IR A IRAT BB 46 B 20 F 450
N2 ACKREERTE], BA10 ms; Vi h FoRilE
{ZNA

1.2 R&%LWY

1.2.1 3Rt

B (DA, FEECRBARIRD o MV,
WM TERFMSE, WPy Vo Vv Facuys
Fscon FCH4(t)‘ Slow(t), BIAREUI i 78 o PR 45
KA E PPl 5@, FFIRASAE (CH,,
CO) WJF,

RS — A, ISR EAR RS0
R, T A T TR B T AR g AL A g
Higfisite, SR, FERESRT. 7
Bei A, Edspi . AR RN A LA B
B, BURZEN R E A E TR

| I%}%J‘!ﬁﬂﬂﬁ‘ﬁml
P 1 AR S5 7R R

Fig.1 The diagram of overall structure
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Fig.2 The diagram of the gas circuit structure
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Fig.3 The schematic diagram of the proportional valve drive circuit
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Fig.4 The schematic diagram of the flow signal detection circuit
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Tab.1 Results table of system test
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k=2 Ultima PFX KEGE (%) |Ultima PEX|AZ%:| (%) Ultima PFX KEGE (%)
1 35.00 36.14 3.26 5.70 5.82 2.11 6.14 6.21 1.14
2 26.95 26.51 —1.63 6.18 5.88 —4.85 4.36 4.51 3.44
3 23.84 22.85 —4.15 5.45 5.29 —2.94 4.38 4.32 —1.37
4 18.91 19.06 0.79 4.75 4.66 —1.89 3.98 4.09 2.76
5 23.31 24.00 2.96 4.39 4.33 —1.37 5.31 5.54 4.33
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