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Gas Detector Training
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SINGLE-CHANNEL COMBUSTIBLE GAS DETECTION
AND ALARM SYSTEM
| MODEL GP-641A |

APPLICATIONS
®LP Gas manufacturing, storage,
‘and consuming faciltes.

®Factories using high pressure dIndicator/alarm unit

@Chemicai plants,
®General manutacturing plant

A Global
Detection
Systems

v Complete Gas Monitoring Solutions 2y, - ke L
7 7 - FEATURES

¥ Reliable Distributed System Architecture @Compact and light weight
v World Class Sensor Technologies . * y @Digital display{LED)or gas

t concentration read out
v Innovative Detector Head Design A @Sellagnostic funclions

" A by microprocessor.
v Trusted Matheson Tri-Gas Service G - i
and Support ®Extomal output 4.20mA.
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Fixed-Point Monitors

+ Low cost fixed-poirt monitors with choice of sensor options

* Unique dual sensor platform (on-board & remote plscement)

+ 420 mA and ModBus RTU interface for direct communication to
‘any control devica or PLC

* Highly visible, split-screan LED display




SENSOLS 8as detection

CATALYTIC BEAD GAS SENSOR TECHNOLOGY
INFARED GAS SENSOR TECHNOLOGY
ELECTROCHEMICAL SENSOR TECHNOLOGY
PHOTOIONIZATION GAS SENSOR TECHNOLOGY
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1. Catalytic bead Combustion

Catalytic Bead

Active
Bead

Reference ' Reference
Bead Bead

Target Gas Generates Heat, Causing Imbalance Target Gas Generates Heat, Causing Imbalance
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Catalytic Bead

" Lowest cost / periodic replacement
required

" Oxygen MUST BE PRESENT fo detect
combustibles

" Robust output signal

" Examples: Methane, Hydrogen,
Combustibles
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Combustiblersensors detect

gas by catalytic.combustion

Bead inactive pellistor
. platinum coils ~ @nclosure

v

heating current
—
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milliamp meter

Porous Refractory
Bead with Catalyst

Can .. Platinum

Sealing

O-ring\

%]l

Header

—— Leads

1mm ] active pellistor maulding

with catalyst

Catalytic sensor measuring principle

Sealed reference gas chamber

: Sample gas
v
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Reference element Sensing element
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2. Infared Sensor

Infrared

E Infrared
Detector

Infrared

Longer sensor life

Does not require Oxygen to detect
combustibles

Robust output signal
Examples: Combustibles, CO,
_ i |:| Infrared
LR Detector

Infrared
Light Source

E Infrared
Detector

Infrared
Light Source

Infrared
Light Source

Target Gas Absorbs IR Energy Target Gas Absorbs IR Energy
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3. Eletrochemical Sensor

Electrochemical Electrochemical Electrochemical

Diffusion Barrier ~ Diffusion Barrier ~, \ \ \ ” Wide range of specific target gases

~ Sensor life determined by environmental

— Sensing
Electrode
Electrolyte
Storage
1

Target Gas Reacts with Electrolyte, Generates Current

= Sensing factors (%RH, ambient gases / poisons)
Electrode " Requires Oxygen to function
Electrolyte " Output boost required for long distances
Storage mm

" Examples: H,S, O,, CO

A

Target Gas Reacts with Electrolyte, Generates Current

UANNS

& a o o

LNANLLNA L°1|'1"l‘1.|°lu ELECTRO CHEMICAL SENSOR ELEMENT

sznaudq il Fawandunusisazanedianlnglannladuung g wia
wAdunsnlddudagiadnvinlmnad jizeneaanldn viallan
Andouaastn i wianasranszudlWimiluuan wazaulag
nshaNlaasFNNUEN UL NI AN NT UARIL AR L NS L b

daLAunannsi

L daansinaznidmuuiaiisanisin avgrasindnlssann 1-2 TAudunsigednm aunplivazanududl
NANINFADNRIIA

2. RNl Fud usuIaudd o nazLARRNAY qazlALszRNBNAR LHULAR Oxygen, H2s, CO SolANANULE PPy, %VOLUME

3. dunundeaanainiaananszacnelng gazselalin



Electrochemical Sensor—:

Capillary Diffusion ‘

/ Barrier

(1) External Moisture Barrier

] Sensi
pa— E:erggﬂ o (2) Diffusion Barrier
S to o ;
eparator — (3) Diffusion Capillary
_ — | Counter
Electrode (#) H,S Sensing Electrode
] C
c Current — (5) Current Collector (sensing)
ollectors
e "\\
\ (6) Separator
U U Electrolyte

‘\///,a (7) Reference Electrode

Sensor Pins

Current Collector (reference)

(9) Separator

Counter Electrode

4 Major Components of
Electrochemical Toxic
Sensor

(1) Current Collector (counter)

(2 Separator
(13 Electrolyte Reservoir

Wick

(19 Connector Pins
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4. Photoionization Sensor

Photoionization (PID)

Current
————3 |+ | Detector

Photoionization (PID)

“ Wide range of detectable gases
(determined by energy of UV lamp)

Not specific to particular VOC component
Robust output signal

Current
*t | Detector
el

" Examples: Benzene, Gasoline, Volatile
Organic Compounds (VOC)

Ultraviolet
Light Source

Ultraviolet
Light Source

UV lonizes Target Gas, Creating Current UV lonizes Target Gas, Creating Current
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SEMiCOoNAUCEORSENSON

Voltage Source

Silicon

Sensors made from semiconducting materials
gained considerably in popularity during the late
1980's and at one time appeared to offer the
possibility of a universal, low cost gas detector. In
the same way as catalytic sensors, they operate
by virtue of gas absorption at the surface of a
heated oxide. In fact, this is a thin metal-oxide
film (usually oxides of the transition metals or
heavy metals, such as tin) deposited on a silicon
slice by much the same process as is used in the
manufacture of computer ‘chips’. Absorption of
the sample gas on the oxide surface, followed by
catalytic oxidation, results in a change of electrical
resistance of the oxide material and can be related
to the sample gas concentration. The surface of
the sensor is heated to a constant temperature of
about 200-250°C, to speed up the rate of reaction
and to reduce the effects of ambient temperature
changes.

<«

Semiconductor sensors are simple, fairly rcbust
and can be highly sensitive. They have been used
with some success in the detection of hyvdrogen
sulfide gas, and they are also widely used in

the manufacture of inexpensive domestic gas
detectors. However, they have been found to be
rather unreliable for industrial applications, since
they are not very specific to a particular gas and
they can be affected by atmospheric temperature
and humidity variations. They probably need to be
checked more often than other types of sensor,
because they have been known to ‘go to sleep’
(i.e. lose sensitivity) unless regulardy checked with
a gas mixture and they are slow to respond and
recover after exposure to an outburst of gas.
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- Combustible
- Methane (CH4); hydrogen (H2)

2 Toxic

- Carbon monoxide (CO); hydrogen
sulphide (H2S)

- Asphyxiate
- Nitrogen(N2); carbon dioxide(CO2)




ConcentrationrUnitsas

Explosion proof construction
Pressure tight (flame) proof type
Intrinsically safe type, etc
Explosive range
ppb : (parts par billion) (wﬁﬂuﬂ“uéimquu)
ppm : (Parts par million) (uﬁﬂuéﬁmmu) 1 ppm = 1,000 ppb
%Vol : (Percent by volume) (1a3ldusailsunms) 1 %Vol. = 10,000 ppm

LEL : (Lower explosion limit) Aa isuinutlafidusaasuiavise lasvivedumnuaniuainiaauniaiilis
dounannmunzannagin liiianssuilnlé (Explosive mixture) Sefindisunnuedidudueufalolnimaluly
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UEL: (Upper explosion limit) A tFxnnutladiduduesuiansalasvimenininganuasiuainig
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Vapordensity

Hydrogen sulphide............... 1.19

Petrol Vapor (approx).......... 3.0

Flammable Range

Explosive range : LPG  i3Aals 2.0 ~ 12.0%vol.

NG G;w‘i’gl,u;i 5.0 ~ 15.6%vol.
H2 FNAGE 4.0 ~ 75.6%vol.

Ippb = 1/1,000 ppm, 100%LEL = 2%vol = 20,000ppm ( LPG )
1%vol = 10,000 ppm,  100%LEL = 4%vol = 40,000ppm ( H2 )



IOXIC 8aSes  toxiC Limiits
Time weighted average concentration (TWA)

Units =  parts per million (PPM) or,

mg/cubic meter (mg/m?3)
Long term exposure limit (LTEL) - (8 hours)
Short term exposure limit (STEL) - (10 - 15 min.)



CombUstible 8ases
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Combustion triangle

L

too lean

L.E.L.

(Lower explosive limit)

100% air



Insufficient oxygen to
support combustion

Any mixture in this
range WILL support
combustion

Insufficient gas to
support combustion

D—
()
(o
(2)
(Y2
(P
)

100% by Volume

“Upper Explosive Limit"

el

“Lower Explosive Limit"

Abrm 2 S0%LEL

Alarm 1 25%LEL

0% by Volume

12 %vol



Combustible gases have
different values for LEL
and UEL

An unknown mixture of
combustible gases may
have a unique LEL

Methane (CH,) is often e
used as a reference for
calibration purposes

Methane UEL = 15%

doananln
Methane LEL = 5%




Combustible gases have
different values for LEL

and UEL

Gasoline UEL =7.1%
Hrmaatl

Gasoline LEL = 1.2%




ASphyXiate gases - Umits

19.5% alarm

6% fatal



02 concentration

Danser oft OXysen

Danger when lack of O2

Safety Limit

Death in
8 min.
Death

>luannzinfeendaulueimayszanas 20.5- 21.0 % Vol.
Fanannudeasenalii 19.5 %Vol.
>16% Vol. 2z lfitnaeimsnauld uazviseo ey
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>12 %Vol. ANansznuaesgmemalg MlHedsu ninia
>10% Vol. Miriuaussdatunamsaan
>8% Vol. M#aadIalameluraniasus 8 i
>6% Vol. 1a83a



SNSORWalTaNLY,

Type of detector head

Warranty
period

Life time or replacement
recommended

Controlled potential sensor (except PS-6 / 7 series)

6 months

12 months

Controlled potential sensor (PS-6 / 7 series)

6 months

6 months

Pyrolyzer for PS-6N, PS-6NH and for PS-7

6 months

6 months

Galvanic cell sensor (except PS-6 / 7series)

6 months

12 months

Galvanic cell sensor (PS-6/ 7series)

6 months

6 months

Catalytic combustion type sensor

12 months

3 — 5 years

Hot-wire semiconductor type sensor

12 months

3 — 5 years

Semiconductor type sensor(general)

12 months

3 — 5 years

Indicator, alarm unit, etc.

12 months

7 years (in general)

*  Only when it is installed and is used as described in the installation instruection,

Instruction manual.




Installationreireas detector

{2 Area where the gas tends to accumnlate
#4 Cas detector unit
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Confined space application




Confined space entry

3;7 Sewage,

measure before entering.
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Confined space entry

Sewage,

Continious measuring, personal protector.
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Confined space entry

Sewage , because of large escape
Route, typically work is done with 2 people.
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Confined space entry

Pump cellar,

measure before enter




Confined space entry

I I
e e Pump cellar,

Personal measurement.
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Transportation
Confined spaces

Steel mills

HVAC ‘contracting
Construction

Brewing

Shipping

Offshore petrochemical
Onshore petrochemical
Power stations Mar
Grain storage
Remediation

-

SIRAUStrEes

Chemical plants
Refineries

Tunnelling

Waste water treatment
Drinking water treatment
Telecommunications

Utilities (water, electric
etc)

Pulp and paper
Mmmg

Ny flamimz ible,stoxic and
OXygen gas hezards



Tel:02-520-4246
Fax: 02-198-2056
Mb Phone: 086-787-6899

www.gastechelectronics.com



mailto:E-Mail.saenkampha@hotmail.com
mailto:E-Mail.saenkampha@hotmail.com
mailto:E-Mail.saenkampha@hotmail.com
mailto:E-Mail.saenkampha@hotmail.com

