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Fig 1. The gas detector sensors: (a) IR, (b) Electrochemical, (c) Catalytic, (d) Semiconductor
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Fig 2. The pictures of two electronic gas detector devices F-920 and F-950
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Fig 3. The equivalent circuit of electrochemical sensors
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Fig 4. The equivalent circuit of the electrochemical sensors driver circuit
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Fig 5. The proposed block diagram of the gas detector electronic circuit
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Table 1. Technical specifications of sensors

Characteristic Oxygen Sensor Carbon Monoxide Sensor Ethylene Sensor
=) 0- 100% 0- 5000 ppm 0- 200 ppm
Range
s 0.01% 0.5 ppm 0.5 ppm
Resolution
555ly Gl < 5 sec. < 25 sec. < 60 sec.
Response Time
2les 0dga5e -20to 50 C -30to 50 C -20to 50 C
Temperature Range
Cogb, w5, 0- 99% 15- 90% 15- 90%

Humidity Range
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Fig 6. The proposed final electronic circuit of the gas detector
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Fig 7. The output voltage changes according to the input current in the oxygen sensor
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Fig 8. The output voltage changes according to the input current in the ethylene sensor

5 saslcawsda Gledbl dos o ls eubitus bLS )|
s PPM iy oo ST a8 ol alos
SleMbl Judos 0 praasie SwSa a5 VOL (%)
S (oo ooliis] b oS el o Ol 5l 5 w0 358
ol 00l ools lis 4 IS o

e (795 (@l SlsS V Jeax )3 (uizeesn
Slpess Jaaz ool il 0al ool ruled (golgaiy
ey o lo 55 aw) ool Kol slalE ez
5l s Olpss o5 b (1) s PPM sy (Wi
B0 oo lid 1y ol 3 ol a0 +0- -V

OLas Y IS 50 5 5aeST ) g (63l LS jlogad
bl Glae I8 o axl a5 il ol (gonins
Jl} o Gw ) L: Vout 9 wl.: VWE 9Vbias
b 4l as el ol gonims Hlas A S o L]
wilce ey Soon ~LB0<IWES20 sl e ,i5
s b Vout 3 2ot VWE § Vbias 4>l () jo a5
lis 1) oo Kol (658 OYols (Jow cpl yo Kioles
dw ,o Wlgl oo (398 595Ul Kioles amas IRE-X 0
Oleyed ssbarl; Glil g oS aeaS s (o 5nST 5 95
oIy aslip (Souzmy (e S5 ek as Aules



VP OL.:.«U.UJ)LGJ. cd;l o)l.a.i cr.hav\.le-c()bé&j le'“gf;-“)}:'. Q,&;QV

GOl (Soig Sl JolS jlue (6 5bwduds 4o o..x.&)m]— sl A sl
Fig 9. The detected gases in a simulation of the proposed complete electronic circuit
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Table 2. The output of detected gases based on temperature changes in the proposed electronic system

Lo 'y 35 donS g0 j -
Temperature (C) Mu(;::o;ide ’(:P)M ) s 03ens] S5
Ethylene Gas (PPM)  Oxygen Gas (%)
Carbon

-30 504 6.482 1093

-20 445 6.198 443

-10 341 5.9622 194

0 247 5.7633 116.5

10 178.6 5.5899 99.17

20 134 5.437 97

30 102.3 5.3087 95.55

40 76.5 5.209 89.2

50 60.1 5.124 76.14
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Abstract

Agricultural industries with other important industries in the country require to the use of sensors,
detectors and gas analyzers. The main task of these analyzers is to detect of the different gases types
and environmental pollutants and analyze the information obtained from it, to determine the
physiological quality of plant growth, measure the shelf life of harvested organs, such as flowers,
fruits and suchlike. Saffron is one of the strategic products of the southern and central regions of
greater Khorasan, which has unique characteristics in various aspects, from the effect on
employment, the economy of these regions and productivity in the consumption of agricultural
inputs, such as water. Production of saffron at current costs will be cost-effective only if its growth
is modeled in the climatic conditions of different regions of Khorasan and by carefully examining
gas exchanges and recommending the use of inputs based solely on precise agricultural principles.
On the other hand, the short life of saffron flowers, which makes the processing mechanism difficult
(harvesting, separating and drying the flower components), can be increased by carefully studying
gas exchanges. In this paper, an electronic system based on electrochemical sensors is presented,
which, by simulating the interaction of gases, detects the gases types in the environment around the
saffron plant and displays them on the screen. Analysis of the information obtained from the amount
of gases detected around of the plant (in terms of PPM and VOL (%)), can provide solutions by
agricultural and saffron researchers to improve the quality of growth, maintain flowers longer in
the post-harvest period and the possibility of provide saffron production with controlled gas
conditions in the greenhouse environment.

Keywords: Gas analyzers, Electrochemical systems, Saffron growth physiology, storage.
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