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Abstract

Differential pressure flow measurement technology has important applications in precision engi-
neering, biomedica, process industry and other fields. In this paper, the sensitive element of graphene
membrane differential pressure microflow sensor is taken as the research object, the influence of
temperature change on its flow measurement results is discussed, and the finite element analysis
simulation model of temperature sensitive element is established. The flow variation trend caused by
temperature is analyzed and summarized from the two factors of viscosity and density of the fluid to
provide a reference for exploring and improving the performance of graphene membrane differen-
tial pressure microflow sensor under different temperature conditions.
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Figure 1. Rectangular flow channel and pressure sensitive element
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Figure 2. Temperature-viscosity simulation result cloud map
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Figure 3. Simulation model diagram
3. fhEEAEE

EAEMN TSN =B, DR 2PN 7118, & 4 Fras, AREE 0 mi/min. 0.25 ml/min. 0.5
mil/min = AN 5] B AT B sS4 2 P s A0 (R DN S 0, FERAARIRE 10°C~40°C Bl Y, RS 2°C e B #4 5%
5SS U, SRAF G iR B 5

X
0.000 0.100 0.200 (mm) L]
L SEaa—  ESSS— I
0.050 0.150

Figure 4. Stress result cloud map
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Table 1. Relative change rate of each flow point under different temperature differences
# 1 AEIRETERE SRENEHER

Q PR A A L%

ATI°C - - -
0 ml/min 0.25 ml/min 0.5 ml/min

-15 -31.93% -3.38% -3.18%
-13 —27.95% —2.90% —-2.71%
-11 —23.89% —2.43% —2.24%
-9 -19.73% -1.97% -1.80%
=7 —15.49% -1.51% -1.37%
-5 -11.16% -1.07% —0.96%
-3 —6.76% —0.63% —0.56%
-1 —2.27T% -0.21% -0.18%
1 2.29% 0.20% 0.18%
3 6.93% 0.60% 0.54%
5 11.64% 0.99% 0.88%
7 16.42% 1.37% 1.21%
9 21.28% 1.74% 1.53%
11 26.20% 2.09% 1.84%
13 31.20% 2.44% 2.16%
15 36.26% 2.78% 2.46%
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Figure 5. Relationship curve between fluid temperature difference and relative change
rate at each flow point
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Table 2. Relative change rate of flow under different temperature differences
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-0.77% 0.06%
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-0.11% 0.04%
—0.06% 0.03%
—0.03% 0.02%
0.00% 0.01%
0.01% 0.00%
0.00% —0.02%
—0.03% —0.05%
—0.07% —0.07%
-0.12% —0.09%
-0.18% -0.12%
—0.26% -0.15%
—0.41% -0.20%
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Figure 6. Relationship diagram between temperature difference and relative change

rate of flow
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