S189IUHN5IVY

LY (Y] A 4 = kY a d
ﬂ1iwmu1‘§ﬂﬂ§3%3ﬂﬂiu1mﬂ1m‘ﬂ3ﬂ1Wﬂjﬂiﬂil!ﬂ§Nﬂ®NW3!ﬂi’)i

The Development of Bio-Gas Detector with Computer Program

1anNasy  ySHS

o a v d
agyans  HanInu

5w tiuilasuRugarnyumsideonsuiszanammuaiu (33.)

Q

a U U

NH1INgagN¥HNIHaIval

W.fA. 2558



d‘ a [ [ a (4] = 9 a 4
FOIHUIVEY ﬂ1iwwu1ﬂgﬂﬁi’3ﬁ]’3ﬂﬂiw1mﬂMf‘lf’JﬂTWﬂ’JEJITJSLLﬂilIﬂ@lIW’Jm@‘J

398 [@nNaIT ¥2Ue uag dgans dansa
QTS maluTaggadmnIsu
1 2558
QU v
UNAAELD

Ao A [ [V a 44 =S 9 a =
N1UIYLTON ﬂ15wwu1‘]§ﬂﬂi')%3ﬂﬂﬁu1ﬂlﬂ']“]i“]5'3ﬂ1Wﬂ'JfJTlJiLLﬂiiJﬂfJJJ‘W’JL@]ﬂﬁiJ
o s A o A 7 o o A Vo o sq ¥
'N]Q‘]Ji$ﬁ\‘lﬂLW@W@JuTIﬂiLLﬂSMﬂﬂﬂJW’JL@]GSﬁ']‘ﬁ3‘U!,GD"E)iJﬂ@ﬁﬂJuﬂﬁﬂlﬂUQﬂﬂimﬂclﬁlfﬂluﬂ"li
TS o A A o Y = A o A o o A ]
A5293AUTUMETININ LW@“LHLITJGlGUGluﬂ']i?fﬂ‘kﬂﬂ?ﬁﬂﬁﬂllﬂﬁ%?ﬂ?‘l/‘l%Tﬂlluaﬁ'ﬁl Tﬂﬂlaﬁ]ﬂﬂlﬂf
@ o a a. o = o I 4
Iﬂﬁuﬂﬁu LabVIEW Glumiwmm’mmﬂimmmim@ﬂwmmwuazuuﬁnwamﬂ%Lﬁfﬂﬁ’
9Yq ¥ a e = Y =) [ A d?’
I?Jcl“]f\11uﬁ1il'lﬁﬂﬂﬂﬂﬂhfﬂiNE‘W’]ﬂTG]fGIf'Jﬂ'l‘W]lﬂQ'l8&Lﬁ$ﬂﬂ31ﬂﬂ§@ﬂﬂﬂh1ﬂﬂ\?"uu
o a Aa o a [ a (2
i]1ﬂﬂ1§1/l@]ﬁ’é)\1é}ﬂ'll,uu\i'lu'Ji]Elhlg]}ﬁ'%}WQG]gﬂﬁ'l‘ﬁ@lﬂ'li!LﬁﬂﬂWﬁﬂ?iﬁiﬂﬂﬁﬂﬂiMWmﬂ'ﬁﬁ

v
=

a a o v o o @
“H’Jﬂ'lW‘V]ﬁWﬂJ'IiﬂUi’]ﬂi%EJZL’JaHl,ﬁ$‘]J§3J"|m1uﬂ'limﬂﬂ1"]5%ﬂﬂ1w Iﬂﬂﬁ]ﬂﬂ'l“]gﬂ@‘ﬂﬂimﬁﬁ’linﬂ

)

o < J a P &, 1 o o d '

ﬁﬂluﬂlu'lmﬂﬁglﬂﬂL“lfutclf’ﬂﬁ'Vl5’]1!ﬁﬂﬂlmﬂiﬁﬂﬂﬁq%iuﬁﬂ]uﬂl’E]\T'J\ii]iﬂ’)ﬂﬂﬂﬁ’lﬂiﬂ!%@ﬂﬁ@

o Y o a Y ¥ o v &

dyarumalidudnuTdsunsuneuiaaes Bnelufavinimessiinim Taseenuuunis
a 9

o Y o v 1 d' =1 d' a dgl
MamvesTdsunsuiims dasimanlasulasves gurgl tazmMerimwinayun el

u

Y
o o o sAa @

femiinmaFinim dunngdnsalidumesniuadawes naads Bumaainavuniine
a J [~ a J 4 J 1 4
ApuNIADS 19 1515y LabVIEW. iulalsunsudaaedod15521119 dauvesginsol
v W @ 1 a 4 [ 1
asrviadaiunieueniuadIuveIms AT Iziuazlszuianadyyradiullsunsy
ADUNIADST
1 o 1 = a 4 = A a dy
HaNIINAaLINDI MIIanimsulaguuilasvesguugil uazmarinmninaIy
@ v Y = [ 1w A a dg} 4 v o
Meludandnmesyimuainsaiamdygraininavuainginssiasiniadyaiailssian
<3 4 Aa s 1w 3 a o uaj )
s NI uaauwes nasdyguesnuuiulsauseau i (Voltage) 91niiuiting
A 1 [ Y o a o 9 A A T W
wovapdgyafuAsNNIaes Iagly 11/5un5y LabVIEW ienlasuuilasadygramnig
I 1 a a a Y o [ o [
T lddumvestsum quugll uazdSamasdinwdmsuhunansnanaz iins

v =K 9 A a 9 = a 1 [ v &Y = v
unnvoyamsilasundasvos UNHY LAz NIYLEINTN mgum1&11uawmm«w3mw1mm

U Q

[ o 4 A 9 o oY = o 3 A 09/1 1
azudunal 1 ddavi Iﬂﬂla@ﬂi%HﬁQﬂﬁiuﬂ"ﬁﬁﬂJﬂfﬂ‘ﬁ)’“lf’)ﬂ'lw NMINITNAADIATIN 1 ASLLA

[

Fuf 7 nsngiaw 2558 i Juii 14 nsngiaw 2558 TdUTumMaFIA NS ML 200 Yous/

< o 4 ) )y ¢ 1w A =2 o A
A131917 naaeensen 2 1¥szezinal 2 dlarvidana Jun 20 fa1AN 2558 93 IUN 3



a Y (a [ = o -4 Qy v Ao 9 1 o
NOAINIYU 2558 ulﬂﬂ‘iﬂ']ﬂ!ﬂ'l“]fclf’JﬂWW‘ﬂWU'Ju 300 Youa/a1519i ﬂWﬂ?ﬂqﬂﬂgllﬁﬂQTQﬂu

v [ 9 9
pon lamwanmgiionmauazgurgidindsunlasluuaaz et Mnwansideluassdl

u

o o 79 ¥ Y a v Ay A A 0
t’N’d'IJJTii]iﬂulﬂﬂigfgﬂﬁﬁl%\ﬂuulﬂ‘ﬂiﬂ‘I/lNﬂTL!QG]ﬁ'Wiﬂiiuﬁi@ﬂ1ulﬂ‘ﬂﬂiﬂi'ill NDNITNINT

a a o = Y = a A
Llﬁﬂ\iWa‘ﬂiiﬂmfﬂiLﬂﬂﬂW"lf“If’Jﬂ1W11ﬂ’t’JEﬂ\m‘lJﬁ$ﬁ1/I‘ﬁﬂW‘I



Research Title The Development of Bio-Gas Detector with Computer Program

Researcher Mr.Sakesan Chana and Mr.Lanchakorn Nintarat
Faculty Industrial Technology
Year 2015

Abstract

This research is for the development of biogas measurement which aims to develop the computer
software application for connection to devices that are used to measure the amount of biogas. Also, this
application will be used in the production of biogas from excrement of the animal. The application used
LabVIEW in the development process to measure and record the amount of biogas stored. Therefore,
users of this application can control the production of biogas, more easy and secure. In the experiments
of this research, the researchers created a series of demonstration of the determination of biogas that can
tell the time and volume of the gas by a set of sensors, signal by using the type sensor as transducer
sensors. The sensors will install in the control circuit for the electrical connection to the computer inside
the biogas fermenter. Then, the computerize application software will be design to measure the
temperature changes that occur within biogas and biogas fermenter. The sensor device via transponders
installed browser displayed ona computer screen. By using the LabVIEW application is communication
between the devices. The measurement of the external signal analysis and signal processing by a
computer program. The results showed the measurement of temperature change that occur within and
biogas fermenter can measure signals arising from sensors, sensor signal for transducer sensor which
signal into a voltage amount. Then, the researchers use LabVIEW software to transform the electrical
signal from sensor to be the readable values of temperature, the amount of biogas that occurred. These
values of temperature and the amount of biogas in the biogas fermenter in each will be display and store.
This experiment will run within 1 week period.

In the first experimental process, by using the pig manure to biogas fermentation experiments on
7" until 14" of July 2015(A.D.), the amount of biogas produced 200 pounds per square inch. The second
trial lasted two weeks from the date of 20th of October 2015(A.D.) until 3rd of November 2015(A.D.),
the amount of biogas of 300 pounds per square inch. The measured value will vary according to climate
and temperature changes over time. Therefore, the results of this research can also be applied to a real

industrial or agricultural in order to display the amount of biogas efficiently.
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NI Application Tutorial Location

LabVIEW Go to Help»LabVIEW Help. Next,go to Getting Started with
LabVIEW»Getting Started with DAQ»Taking an NI-

DAQmxMeassureement in LabVIEW.

LabWindows 1 M/cvi™ Go to Help»Contents.Nex,go to Using
LabWindows/CVI»DataAaquisition»Taking an NI-

DAQmxMcasurement in LabWindows/CVI.

Measurement Studio Go to NI Measurement Studio Help»Getting Started with the
Measurement Studio Class LibrariesyMeasurement Studio
Walkthroughsy Walkthrough:Creating a Measurement Studio

NI-DAQmx Application.

LabVIEWSignalExpress Go to Help»Taking an NI-DAQmxMeasurement in

signalExpress.

nn http://www.ni.com/pdf/manuals/371303m.pdf
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LED Stat

Device Status

Not lit

Device not connected or in suspend

On, not blinking

Device connected but not initialized,or the computer is in standby mode.
In order for the device to be recognized,the device must be connected to a

computer that Has NI-DAQmx installed on it.

Single-blink

Operating normaly

A7 http://www.ni.com/pdf/manuals/371303m.pdf
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M1 2-9 uaauaiauedgl.nial NI USB-6008/6009 tazginsaiiasy

Accessory Part Number Description
USB-6008/6009 Accessory 779371-01 Four additional screw-terminal
Kit connectors,Connector labels,and a screwdriver
USB-6000 Series Prototyping 779511-01 Unshielded breadboarding accessory for
Accessory Custom-defined signal conditioning and

prototyping. You can use up to two accessories

per device.

Hi-Speed USB Cabie

184125-01

184125-02

I m and 2 m lengths
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M3 2-10 HAAITIBAZIDIAVOIT YY1

Signal Reference Direction Description
Name
GND - - Ground-The reference point for the single-

ended analog input measurements, analog
output voltages, digital signals, +5 VDC
supple, and + 2.5 VDC at the I/O connector,
and the bias currant return point for differential

mode measurements.



http://www.ni.com/pdf/manuals/371303m.pdf

MI1aN 2-10 LAAITIBAZIDIAVDIT QYN (41D)

53

Al <0.7>

Varies

Input

Analog Input Channels 0 to 7— For single-
cededmcasuremncts. Cache signal is an analog
input voltage channel. For differential
measurements. A10 and A14 are the positive and
negative inputs of diffcrentiol and log input

channclO. The following signal pairs also

AO <0,1>

GND

Output

Analog Output Channels 0 and 1-Supplies the
voltage output of A0 channel 0 or A0 channel 1.
Rater to the Analog Output section for more

information.

Po0.<0.7>

GND

Input or

Output

Port 0 Digital I/O Channels 0 to 7- You can
individually configure cache signal as input or
output. Rater to the Digital I/O section for more

information.

P1.<0.3>

GND

Input or

Output

Port 1 Digital /0 Channels 0 to 3- you can
individually configure each signal as an input or
output. Reter to the Digital I/O section for more

information.

PF10

GND

Output

PF1 0- This pin is configurable as either a digital
trigges or an event counter input. Rcter to PF1 0

section for more infioamation.

+2.5V

GND

Output

+2.5 V External Reference- Provides for wrap-
back testing. Reter to the +2.5 V

ExtrnalRefernce section for more information

+5V

GND

Output

+5 V Power Source-Provides +5V power ut to
200mA. Reter to the +5V Power Source section for

more information
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Floating Signal Sources
(Not Connected to Building
Ground)

Examples:

¢ Ungrounded thermocouples

¢ Signal conditioning with

Ground-Referenced Signal
Sources
Example:
¢ Plug-in instruments with

Non-isolated outputs

Single-Ended(RSE)

Analog InputMode | isolatedOutputs
® Battery devices
Differential(DIFF) Signal Source Signal Source
NI-USB-6008/6009 NI USB-6008/6009
'
Referenced Signal Source Signal Source

VA

V8 v

Ground-loop potential (VA-V8)Are added

to measured signal.

e http://www.ni.com/pdf/manuals/371303m.pdf
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2.6.12 Digital I/O
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g1n3al NI USB-6008/6009 4 12 Taiadaoa Ui 2 wosn drwsumnein 0 1 8 lau
Y
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Y ¢ vq ¥ My oNa s A o
Whnuwesn 10 Aldensaldsunsumn lai ldioansdunauaziorananini 2-31 nandioe1s
4 LY 1% an a o & IJq 9 dyo/ o
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B\ T L S

LED| A«

4
< P0.0
LED %% PO.1
KWW - P02
P03

2 b L
% —> > P04
(:) TTL Signal PO.5
t *S5V. P0.6
/ vV—1 »P0.7
@ Switch &
GND

/O Connector L
i NI USB-6008/6009

1 PO.0 configured as an open collector digital output driving an LED
2 PO.2 configured as an active digital output driving an LED
3 PO.4 configured as a digital input receiving a TTL signal from a gated invertor

4 PO.7 configured as a digital input receiving a 0V or 5V signal from a switch

MNA 2-32 §210619MIFoUAD 1van
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09.00 3324.439 3442.350 3486.567 3457.089
09.30 3324439 3486.567 3449.720 3479.198
10.00 3390.764 3464.459 3479.198 3442.350
10.30 3376.025 3457.089 3449.720 3442.350
11.00 3376.025 3449.720 3442350 3457.089
11.30 3339.178 3486.567 3442.350 3486.567
12.00 3383.395 3464.459 3464.459 3442.350
12.30 3361.286 3449.720 3442.350 3449.720
13.00 3353.917 3457.089 3457.089 3457.089
13.30 3376.025 3442.350 3442350 3471.828
14.00 3339.178 3457.089 3464.459 3442.350
14.30 3346.547 3486.567 3442.350 3479.198
15.00 3324.439 3486.567 3457.089 3457.089
15.30 3346.547 3479.198 3479.198 3442.350
16.00 3361.286 3486.567 3457.089 3464.459
16.30 3339.178 3457.089 3486.567 3486.567
17.00 3317.069 3486.567 3471.828 3457.089
17.30 3317.069 3464.459 3486.567 3479.198
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d‘ = o ) = [ [ J
M3 9N 4-3 msasundasssauvesmesiimunielug (PPM) Tuseeznar 4 Ju (919)

R Jun 1 Jun 2 Jun 3 Jun 4
18.00 3324.439 3471.828 3486.567 3479.198
18.30 3324.439 3449.720 3486.567 3449.720
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1 wAa <Y 1 o a 1 o' a [
TaaeuammuaaauliaveusUsosMeslmu Niruannlsuuma uazdsnunigagalag

azi5udua1 1113919990 1000 (Part Per Million : PPM)

M5190 4-4 M3 PPM 6031910 (Parts-Per-Million) aunsadiuia laningiienaisa

PPM drunanluth 1 3as
0.1 0.0001 N3
0.5 0.0005 N3
1 0.001 NJu
5 0.005 N3N
10 0.01 n5u
25 0.025 N3N
50 0.05 N3
100 0.1 NJu
200 0.2 N3u
500 0.5 N3u
1000 0.1 N3N

31015199 4-4 MImauie)IsuneuaIMLI8n15 9521319 (Part Per Million : PPM)
] 1Y 1 o @ v ~ Jd
warrulemsIaninuaulunaniinmelimu (Pound Per Square Inch : PSI) #3eleuane
Qy & A v Y [ % S A o
A13191 7 FIUAWTIAUNHNINDY 2.2046 ouanen lansu

@ 1 o { ~ 1 1 @ 1 1 I 1
matmmlmﬂumsmmmu,ﬁmﬂ%umammmammmxmnwma PPM Wuvioe

PSI

1 PPM = 0.01 kg/m2

1 kg/m2 = 14.223 (PSI)
anA0e1ury  MUTua (PPM) = 1579.39 PPM x 0.01 kg/m2

= 15.79 kg/m2
= 15.79 kg/m2 x 14.233 Ib/im2

wontlasanilumiie psI = 229.58 PSI (Pound Per Square Inch)
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3 I [ a (4] (; 1 ] 1 o 09: (Y] 4
My 4-5 wamnaassiaan)TuamsimudigantasaigagalurisnaiuaasJu daeiuin

1 — 4 ¥1i28 PPM (Part Per Million)

miialddee mifivaldqage
fuit | wie (PPM) nan U2 (PPM) A
1 3250.743 09.57 3412.872 15.51
2 3427.611 09.34 3493.936 18.02
3 3434.981 22.54 3486.567 09.31
4 3427.611 08.53 3486.567 09.28

d‘ = @ ) = @ o oY = 1 @
A9 4-6 ﬂmﬂaﬂuuﬂmmmummmclmmumffl,ummmmcwamwslumaizﬂmm 49U

11178 PSI (Pound Per Square Inch)

1 i 1 St 2 $uii 3 Sut 4
08.00 7.345 7.573 7.589 7.686
08.30 7.313 7.621 7.589 7.670
09.00 7.329 7.589 7.686 7.621
09.30 7.329 7.686 7.605 7.670
10.00 7.475 7.638 7.670 7.589
10.30 7.443 7.621 7.605 7.589
11.00 7.443 7.605 7.589 7.621
11.30 7.362 7.686 7.589 7.686
12.00 7.459 7.638 7.638 7.589
12.30 7.410 7.605 7.589 7.605
13.00 7.394 7.621 7.621 7.621
13.30 7.443 7.589 7.589 7.654
14.00 7.362 7.621 7.638 7.589
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d‘ = [ 2] = [ o oY = ' @
A1 19N 4-6 mszﬂaauuﬂamamummm«lmmumaiumwuﬂm«mnmwlumwwznm 43U

Y198 PSI (Pound Per Square Inch) (G]"E])

na $ufi 1 $uii 2 $uii 3 $ui 4
14.30 7.378 7.686 7.589 7.670
15.00 7.329 7.686 7.621 7.621
15.30 7378 7.670 7.670 7.589
16.00 7.410 7.686 7.621 7.638
16.30 7.362 7.621 7.686 7.686
17.00 7313 7.686 7.654 7.621
17.30 7313 7.638 7.686 7.670
18.00 7.329 7.654 7.686 7.670
18.30 7.329 7.605 7.686 7.605
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H LY 1 a a o 1 { 1 a 9
ﬂ]i%’iﬁ 4-7 Naﬂ1‘i‘1/]ﬂa’rN’JﬂﬂT]JiiJTmﬂ'ISLﬂﬂfﬂ“]ffl!,‘1/1L!GHZJGB’NL’Jﬁ1ﬁflﬂ'lﬂiﬂﬂmﬂ’)'mmilﬂ]ﬁ]\1

MaFnmdigauazina1gage luntiaon133a (Pound Per Square Inch : PSI)

M lddan Miisaldqaee
Sudi e (PSI) a1 N8 (PSI) 81
1 7.166 09.57 7.524 15.51
2 7.556 09.34 7.702 18.02
3 7.572 22.54 7.686 09.31
4 7.556 08.53 7.686 09.28
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