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Design of gas flow calibration system for ventilator tester calibration device
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Abstract: At present, China has not yet publicized the national calibration specification of respiratory tester, which makes it difficult to
carry out the metrological traceability of various parameters of respiratory tester. Some self-compiled calibration methods for gas flow
calibration have the problem that the flow calibration point is affected by the size of the plunger, which in turn limits the flow calibration
range. To solve this problem, this paper proposes a calibration method based on the standard meter method and plunger method for static
flow and tidal volume, respectively, and integrates two sets of pipelines and designs a calibration system. The basic principle of flow
measurement of the ventilator detector is introduced, the calibration method is proposed based on this principle and the device is actually
built and tested, and the test results show that the static flow measurement range of this system is 5~200 SLPM, with the extended
uncertainty U,(Q,) =0.602% (k=2) ; the tidal volume measurement range is 0~2 000 mL, with the extended uncertainty U, (V) =
0.174% (k=2), and the relative error meets the technical specifications, and this system can realize the calibration of respiratory tester
calibration of flow parameters. The design of this calibration system lays the foundation for the research and development of the
calibration device of respiratory tester and provides certain reference significance for the establishment of the calibration specification of
respiratory tester.
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Fig. 1 Differential pressure method flow sensor

working principle diagram
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Table 1 Technical specifications
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Fig.2 Physical diagram of the device
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Table 2 Mechanical parameters of plunger
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%€ B AR/ mm 125
FEZEATFE/ mm 250
FEZERF/mL 3 067.96
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2241 T/ mm 5
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Table 3 Static flow calibration results

e i/ ek R H/ brifEfE/ -
. B B AN IR ZE/ %
(Lemin™") (Lemin™") (L+emin~")

5 5.02 4.988 0. 64

65 65.3 65.121 0.27
110 110.5 111.83 -1.19
155 155.5 157. 40 -1.21
200 199.8 200. 65 -0.4

R4 PREREER

Table 4 Tidal volume calibration results

B/ mL @k R{E/mL ARAE(E/mL AR/ %
400 400 398. 4 0. 40
600 600 596.9 0.52

1 000 1 000 994.5 0.55
1 500 1 500 1490. 1 0. 64
2 000 2 000 1985.3 0. 74
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Table 5 List of static flow calibration gas

circuit uncertainty analysis

BLE S B u, /% C,
u,Q Rl BN EREE 0.295 1
u,Po s Fehb At 0.058 0.112
u.p PRfERAL 1 0. 043 0.078
u, Py B Ak K 0.043 0.078
u, T, PrifERAb IR 0.045 1
u, T B Ak I 0.045 1

u, i T A 1.92x107 1
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Table 6 Tidal volume calibration gas

circuit uncertainty analysis list

LUELE 24 X u, /% C,
u,(d) FEIESME 0. 038 1
u,(p2) FEZERL IR 0.045 1

u,p3 Bl F AL 0. 045 1

u, T FEZEFTIRBE NS B 3.46x107° 1

u, Ty FEZEAL A 0.058 0.112

u, P ek Ak 0. 058 0.112

u,a il A 0.045 1

u,E EZEM ST PR AR i 2.12x107° 1
4 %
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PGy 5~ 200 SLPM, §" A ERE U(Q,) =
0.602% (k=2) ;Wi ML R 0~2 000 mL, & A
WHERE U (V) =0.174% (k=2) , 1 B RIS &
BAEM B ARTER , A HE RGBT Ry P AL A I 43 A%
WESE B A BS5E 1 SRl Sk I WAL ARG 0 4302 L5 1
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