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Thermo catalysis gas sensor characteristics and its canpensation
YU Zhen', ZHANG Zheng'yong2
(1 BohaiUniversity, Jinzhou 121000 China
2 Hefei Institute of IntelligentM achines Chinese Acadany of Sciences Hefei 230031, China)

Abstract A med at the serious drift problan of themo catalysis gas sensor poperties mathan atical model of
sensor characteristics drift is built by least squares m ethod on the basis of m easured data of sensitivity zerw drift
wih tine of gas catalysis sensor and the effect of anbient ten perature & humidity The method of tan perature
compensaton is poposed The experimental results show that the gas detecton accuracy has been greatly m proved
after compensation The mechanisn of them o catalys & gas sensor characteristics drift is analy zed
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Fig 3 Typical curve of zero output change of themrmo ca talysis
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gas sensor wih tine
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Fig 4 Typical curve of zero output change of themo ca talysis
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gas sensor wih environment hum idity
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Fig 5 Typical curve of zero output change of themo ca talysis

gas sensor wih anbient tanperature
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S(ty T H,)=S(t, T, H,)+ AS ,
Ug(tp, T, Hy )= Uy (t, T, H, )+ AU, .

,S(, T,H,) Uy(t, T,H;)
,i=1 2
AS 1 2
3

AS= AS(1)+ AS(T)+ AS(H ),
AS(t)=S(t)=-5(4),
AS(T)=5(T,)-S(T,),
AS(H)=S(H,)-S(H,).

; AS(T) =0

AS= AS(1).

Uy(tp, THyHy )= Uy (1, Ty H, )+ AU,
AUy= AU, (t)+ AU (T ) + AU (H ),
AU (1) =U,(t,)=U,(t,),
AUG(T)=Uy(Ty) = Uy(T,)
AUG(H)=UyH,)-Uy(H,) .
(4), (5). (6, (7)

U(t, T,H,)=S(1, T, H,)C+ Uy(t, TyH,),

U(ty ToH,)={S(t, T, H,)+ [S(t)
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AS
AS(H ) =10
(4
(5)
(6)
(7)
(1)
=S(t)]}C+

Up(t, ToH )+ [Uy(t) =Uy(4)] +
[Ug(T2) = Uy (T )] + [UyH,) -

UgH )]

U(t, T,H,)

S(4, T, H,)
r,H,) (

(3
Uy (2,
, = 0);
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C
C= U, Ty, Hy )= [Ug (4, T H )+ Uy () = Ug (4 )+ Uy (T,) = Uy (T, )+ Uy (H,)-Uy(H, )] (9)
S(ty Ty H )+ S(8)=S(t)
S(t, T, Hy )= [U(4, Ty H,) -Uy(t, Ty H,)]/C, 23
s 1%
22 , ,

2

u,=ax;+ b ,

;ab 5w ¥ U(t)=0Q 067t+ 0 739 . (11)
Y, =u+oe, , e s

’ 1 ’ U(T)=0Q 0287+ 1 469 . (12)
aniyi in Z%‘ 1 ¥ n UH )=0Q 04¥H + Q 060 . (13)

a=—51 =1 e b=— J’i‘i Yi 5

n = n

DI ()

=1 =1 Uy(t,) =Uy(4,)=0067(t,~ 1 ). (14)
(%, 7;)

’ Uy (Ty )= Uy (T, )= 0 028(T, - T 15
S(1)= - 0 034s 14 001 o (T2 )= Uy (T,) (T,-T,), (15
(4) UyH,)-Uy(H,)=0067(H,-H,) . (16)
S(L)=S(1t)= -0 034 5—1,). (10) 24

(9)
c U(t, To,H,)- [Uy(t,, T, H, )+ 0 067(t,— )+ Q 028(7T,-T,)+ 0 049(H,-H )] (17)
- U(y, T, Hy)-Uy(t, T.H,) '
+0034(,-14)
(o
; Ug(t, T, H,) 0 C=1% 4=0Q =1
c U(t, T),H,)- [Q 067+ 0 028(T,-T,)+ 0 049(H,-H )] 18
B U, (QT,. H,)- Q 034 - (18)
LU(QOT, H ) , 1%
3 )
1
1
Tab 1 Compensation resultof them o catalysk gas sensor measured data
(d) (C) (% RH) (%) (mV) (%) (%) (%) (%)
0 15 65 1 14 48;k 1 000 Qo0 1 000 Qo0
2 17 68 1 14 79 1L 021 21 1 003 Q3
5 16 70 1 14 88 L 028 28 Q 997 Q3

10 19 50 1 14 57 1 006 Q6 1 027 27

15 18 55 1 14 43 Q 997 Q3 Q 990 10

30 21 60 1 15 78 1L 090 20 L 029 29

50 24 65 1 16 45 1 136 136 1 005 Qs

90 28 78 1 18 13 1 252 252 Q972 28

150 27 80 1 20 65 1 426 42 6 L Ool6 L6

180 30 2 1 21 54 1 487 48 7 1 043 43

O U(QTHY) 48 )
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