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Abstract

In this paper, an evaluation system using for gas sensor performance has been constructed, which
comprised with three parts: a multicomponent dynamic gas distribution unit, a micro test cham-
ber as core and a data analysis unit. The simulations of gas flow states for the internal micro test
chamber were employed via the standard k-¢ equation (k is the turbulent kinetic energy, € is the
dissipation rate) in ANSYS FLUENT software based on inner chamber structure modeling by So-
lidWorks software. The effect of flow velocity on three gas sensors performance and the tightness
of the micro test chamber were investigated. The response performance of Sensor W and Sensor Z
was exhibited via the as-constructed evaluation device by using methanal and toluene as target
components. In contrast to the nominal value, Sensor W has obtained more accurate and objective
sensing properties, i.e. the lower detection limit (0.1 ppm) with the corresponding sensitivity
((Rg/Ra, 0.926). Sensor Z has been demonstrated excellent sensing response towards methanal
and toluene, range from 500 ppb - 10 ppm and 5 ppb - 300 ppb, respectively. Simultaneously, the
response and recovery times of Sensor Z for methanal and toluene at 5 ppb and 500 ppb respec-
tively, were accurately measured. As the results, the evaluation system for gas sensor performance
as-constructed in this paper has the advantages of stable internal gas flow field, uniform gas con-
centration distribution and satisfied gas tightness as well as the evaluation capability for ultra-
sensitive and fast gas sensor.
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Figure 1. Micro test chamber cross-section and sensor holder structures
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Figure 2. Schematic diagram of test system
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Figure 3. Evaluation device for performances of gas sensor

3. fRREERMRET MR ER

DOI: 10.12677/jsta.2020.83009 83 e IR A 5 8 FH


https://doi.org/10.12677/jsta.2020.83009

KRA 2%

3. WA e AT
3.1 MRARSERAIH

TARAE NS RSSO, FosE AT A MR A A Ik 0 B2 1 o AR A B TN
BRI EARAL, AT SARLE L AR IS 3. LL SolidWorks 57 (KR AG P i 45 # = 4 SR A 7y
A, 38 FLUENT SR SRR S Bbn it ke B84, WM S 80k BB 2SS, Rk
RECN 17894 x 107° Pa-s; (RN S AR RHRA S EIRERE, x A DREN 1 mLimin; &
DI % 11 B [H (Stationary Wall)Zi%, TEHERE(No Slip)ii 72641 KA SIMPLE 53, DU FE NI AR i@ AR
B, TR AR IR M SR . AR s R R B 4 FR .

(A) (B)

Velocity: magnitate m/s

0.00 0.39 0.78 1.18 1.57 1.87

Figure 4. The gas velocity cloud and vector diagrams for (A) Inlet and (B) Purge inletof the internal test chamber
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Figure 5. Schematic diagram of test chamber air tightness test
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Figure 6. Comparison of test chamber air inlet flow with air outlet flow
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Figure 7. Response base line under different inlet gas flow rates
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