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This infrared gas analyzer measures the concentration of
gas by utilizing the nature of gas (foreign atom molecules) to
absorb infrared rays of a specific wavelsngth.

A number of advanced technigues such as a high sensitivity
mass-filow sensor, a single point chopper of excelient S/N
ratio, and a detector which effectively compensates for in-
terference, have been concentrated in this analyzer to pro-
vide outstanding stability and precise measurement,

This non-dispersive type infrared gas analyzer is optimum
for use not only as 2 CO meter for the envirenmeant (measur-
ing method type approved product), but for applied research
in various research facilities and for measuring the concen-
tration of various gases.

FEATURES

1. A wide range of applications
In addition to the standard measurement method, this
instrument can perform 2-mode measurement of ab-
solute concentration and concentration difference via a
differential measuring system, plus precise measure-
ment of [ow concentrations with a built-in sample switch-
ing system, which allows a broad range of applications,

2. Compact and easy to maintain
Options such as pump, filter, flowmeter, indicator and
so on can be all builtin a compact case. And the instru-
ment comes in three types; a 19-inch rack mounting
type, a panel mounting type and a desk-top type.

3. High accuracy and stability
A single-light-source double-beam system, a high sen-
sitivity mass-flow sensor, a single point chopper with
exceallent S/N ratio assures precise and stable measure-
ments,

4. Minimum interference
An interference compensating detector minimizes the
influence of cther gases coexisting in the sample gas.

. A wide dynamic range
The standard type analyzer has a rangeability of 1:20
maximum while the differential and sample switching
type analyzers have 1:10 maximum.
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SPECIFICATIONS

| General items 1

Range selection: Performed by a switch on the front panet.
Power supply: 110V, 115V or 220V *£10% AC,
50/60Hz as specified

Note: Refer to “"Code symbals'’,
Power consumption:
T10VA max. (200VA max. when
CO/CO, converter equipped)
Ambient temperature:
-~5t0 +45°C
Ambient humidity:
90% RHor less
Enclosure: Steel plate casing
External dimensions {(HxW x D):
’ Rack mounting type; 220x483 x 360mm
Panel mounting type; 220 x 443 x 360mm
Desk-top type; 250 x 443 x 360mm
Woeight: Approx. 17kg (approx. 21kg when con-
verter, pump and flowmeter equipped)
Finish color: Casing; Munsell 5'Y 8/1, semi-gioss
Base section; Munseil N1.5, semi-gloss
Sample gas temperature:
0 tc B0°C
Warmup time:  About 4 hours or more (after turning on
power)
Material of gas contacting parts:
Sample celi; SUS304, neoprene rubber
IR transmitting window;
CaF, or sapphire
internal piping;
Teflen, silicone or toaron tube

Date | Apr.30, 1988

L Fuji Electric Co-,Ltd. — EDS3-100b
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Size of gas inlet/outlet, purge gas inlet:
PT1/4 internal thread
Purge gas flow rate:
1+0.58/min (purging provided whsn
necessary)
Scope of delivery:
Analyzer, mounting brackets, test resuits
{including caiibration curve), power fuse,
cleaning cloth for IR transmitting window
Mounting method:
Mounted on a 18-inchrack, ona panel, or
on a desk

[

Installation conditions:

Select a place thatis not exposed fo direct
sunlight or heat from a high temperature
object, where there is minimum vibration,
and which is clean. Alsc avoid a place
whers there is carrosive or combustible
gas. For outdoor installation, use an ap-
propriate case and cover to protect from
wind and precipitation.

-790

Standard type; ZRC1 J

Single-component analyzer for continucusly measuring

COICO, concentration etc.

Measuring method:
Non-dispersion infrared absorption meth-
od, deviation method, single-light-source
double-beam system

Detectable components and scale:

Response time: Within 20 sec including gas substitution
time {for 90% response); differs with the
length of sample cell

Sample gas flow rate;
0.5+0.25£/min standard

|7Sampie switching type; ZRC3

Sample switching type gas analyzer optimum for low concen-
tration measurements or for excluding influence of interfer-
ing componants
Measuring method:
Non-dispersion infrared absorption meth-
od, deviation method, single-tight-source
double-beam, sample switching system
Detectable component:
CO {carbon monoxide)
Measuring range:

1st range 2nd range

Oto 10ppm | none, Oto 20, 25, BO, 100ppm
Oto 25ppm | none, Ote 50, 100pom

Oto 50ppm | none, O to 100ppm

Oto 100ppm | nene

Output signal:  Gto 1V DC linear (output resistance 3000
or less); step-ike output which changes
every b0 sec
Within £ 1% of fuli scale
Zero drift: Within = 0.5% of full scale per week
Span drift: Within = 1.5% of full scale per week
Response time:  Within 120 sec (for 90% response)
Sample gas flow rate:
2.0£0.28/min (reference gas+sample
gas)

Repeatability:

Sample switching type;
type approved by measure-
ment and weighing laws

Coemponent g?é?um scale Standard scale
Co Carfbon monoxide 0 to 100ppm

CQO, Carbon dioxide Oto B50ppm

ND : Nitric monoxide 0to 160ppm

SO, Sulfur dioxide G to 200ppm

CHs Methans 0to 500ppm | Refer to *’Code
CCly Carbon tetrachloride| 0 to 200ppm | symbois”

N0 Nitrous oxide 0 to 200ppm

CFsCHBrCl | Halothane Oto B50ppm

C_lngi;z Ethrane 0to BOppm

C4iHsOH Ethyl alcohol 0 to Z50ppm

MNote: This method is also available 1o detect other components. Con-
sult us when to specify other components.

Measuring range:
See ‘'Standard type measuring range”’

Qutput signal: 0 to 1V / 4 10 20mA DC simuitanecus
output

Linearity * 2% of full scale (one linearizer
circuit built in)

0 to 1V DC/0.12 or less; aliowable load
current 2maA or less

410 20mA DC; allowable load resistance
560Q or less

Within £0.5% of full scale

Within % 2% of full scale per waek

Within % 2% of full scale per week

Repeatability:
Zero drift:
Span drift:

Application: Measurement of CO in environment
Measuring method type approved product:

Type; ZRC

Approval No.; SA 782-1
Other specifications are the same as for sample switching
type, ZRC3.

| Differential flow type; ZRC4 |

A gas analyzer optimum for measurement in two modes,

absolute concentration and difference concentration be-

tween sample and reference.

Measuring method:
Nen-dispersion differential infrared ab-
sorption method with flowing reference
cell, deviation method, single light source
double beam system

Detectable components and measuring range:

Detecteble component | 1st range 2nd range

C0; | Carbon dioxide —50to +50ppm 0 to 500ppm

— 1000 — 100ppm | 0 to 1000ppm

none, Oto 200, 250, 500ppm
nona, 0o b00ppm
none, 0 to 500ppm

CO | Carbon monoxide | 0 1o 100ppm
0 to 200ppm
Q0 to 250ppm
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Output signal: 1st range 2nd range Filter, flowmeter:
CO, DC—-1Vio +1V DCCGto 1V
Co CCOto 1V DCOto 1V

Linear cutput; linearity % 2% of full scale, allow-
able load current 2mA or less

Repeatability:  Within £0.5% of fuii scale

Membrane filter and flowmeter are buiit
in.

Notes {1} The built-in membrane filter is a
monitoring filter consisting of 3 sheets
of glass fiber. A pre-filter must be
separately prepared.

{Z) These companents can be seen by
detaching the front cover.

Zero drift: Within +2% of full scale per week Pump: A small dual electromagnetic pump is built

Span drift: Within # 2% of fuli scale per week in, so sample gas and reference gas can

Response time: Within 26 sec. including gas substitution be separately sampled at the same time.
time (for 20% respense} CO/CO, converter:

Sampile gas flow rate:
1 £ 0.58!/min {reference gas+ sample gas)

rOptionaI devices

{provided when speacified; see ""Code symbois™ .}

indicator: Moving coil type, JIS 1.5 class, scale
length 80mm, uniform scale {0 to 1) with-
out unit

FUNDAMENTAL PRINCIPLE DIAGRAM (Standard type)

;
L Single point

Synchronous chopper

motor Distribution cell

{Interference
fiker) s

Trimmer Reference cell

Used with the sample switching type
analyzer or the like, and has a special
catalyst which efficiently converts CO in
sample gas into CO,; converter is built in
the analyzer.

Interference compensating
detector

=

Infrared fight source
(single source)

/

q?h =
Sample cell l
Saimple gas Sample gas
inist outlet AC voltage amplifier
Voltage/current s :
ggtput convarter DeC Synehronous Range selection
oV inearizer amplifier S i Hi
410 20mA Linearizer amplitier Smoothing rectifier
E— —
bC b
Oto 1V Synchronized with

{available simuitaneously}

chopper rotating cycle

BLOCK DIAGRAM WITH OPTIONAL SAMPLING DEVICES
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Pump
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FUNDAMENTAL PRINCIPLE DIAGRAM (Differential flow type)

Single point
Synchronous chopper _Reference gas Reference gas  |nterference
motor Distribution celllinlet Reference Cutlet compensating
{Inte ;’ference 1 cell ? detector
filter
£ s th \\ W&E /
Y I 1
. L + @& . O+ ® " Q » oi
. . [ ] [ ST - B
.
® .
. . . o -® .0 -® .0}
Infrared light source » - e - c? e -0 - @ "H
{single source) e + OC - % -0 0 %L
[s 7 )
Trimmer f Sample l
Sample gas cell Sample gas
intet outlat
DC -Synchronous AC voltage amplifier
amplifier Smoothing rectifier
BT 0to 1V o/

Synchronized with
chopper rotating cycle

BLOCK DIAGRAM WITH OPTIONAL SAMPLING DEVICES

[——“-W<ZRC4B>

Flowmeter I

Reference gas 72\ COICO: sell
O converter
S | Sample celll———o—=
ample gas
@)
* v i

Note) The sampling device for CO; analyzer ZRC4D should be sep-
arately prepared and instalied outside this instrument.
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FUNDAMENTAL PRINCIPLE DIAGRAM (Sample switching type)

Single point
* chopper
Synchroncus PR Refgrlentce Reterence I nterference
mator Distribution cell 9° ¢ gas outlet compensating
{Interference Reference celi T detector
filter)
/ [ .
o e g -
LI o9 "0 - @9
0 - @ - O
) o e -0 ®f
Infrared light scurce /] 0O-% -0 - @ -H
{single source) c® -0l ® - OR
[
Trimmer t Sample cell l
_Sample gas Sample gas
inlet outlet
Holding -differentiating: DC Synchronous AC voltage amplifier

operational amplifier

amplifier Smoothing rectifier

DC Gt 1V o—

I
JU

Relay drive signal output

Operation of sample switching system
The sample gas is divided into two, and one of the flow
paths contains a high performance converter which converts
carbon monoxide into carbon dioxide to obtain zero {refer-
ence) gas and led intc one cell of the high sensitivity infrared
analyzer, while the cther gasis led directly into the other cell,
According to the changeover valve drive signal transmit-

Synchronized with
chopper rotating cycle

ted from the analyzer, the flow paths are switched via
changeover valves SV1 and SVz every 50 seconds. And by
performing this switching cyclically, the cutput of the analyzer
changes according to the concentration of carbon monox-
ide in the measured gas. The amount of change is taken as
a measured value to improve the S/N ratic, whereby the in-
terference of components and zero drift are eliminated.

———<ZRC3>— - .

ICO/CO
converter

CO
sample

12

Pump

Flowmeter H
sv r E Hoon o H
1
| | Sample
cell
SVs §Vq @
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< Differential flow type >
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Description

A LTI

Fundamental configuration
Differential flow type

o R 7

BB Oj--

BCO
BC2
BC 3}
BDO
BD2

R i

i
I
1
i
3
J
1
Dash-4-

Lo,

=
~

BB 2r--+-f

SN S F

f

I
wde _nd o

BBaf--
BB 6|+
|

L

e p o

FEe Ry

R

—hado o

Detectable [1st measur- 1 2nd measur-
component | ing range ing range
0 350+ 50ppm [Oto 500ppm
{Carbon 350+ 100ppm 10 to 1000ppm
dioxidel
co QOlo100ppm  jistrangex D
{Carbon
monoxide!
Ot 200ppm | tstrangex®
(1o 250ppm | 1strangex 0
Structure

Desk-top typa
19-inch rack mounting type

1 Panel mounting type

.

§
g
|

Power supply

110V AC B0Hz
110V AC 60Hz
116V AC 80Hz

| 226V AC 50Hz

Optionai devices

QW Wb S

Applied| indica- | Filter, | Pump |COICO,
meas- | tor fiow- con-
ured meter verter
gas
ooy b—1—t—+ =
2 O . _ _
— o Q O
— 8] — O
Cco
C O O 0
O O — O

5

Non-standard specification
Cther non-standards
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OUTLINE DIAGRAMS (unit: mm)

Panel mounting bracket (4 pcs at top and
bottom}-----with panel mounting type

483 2 max.
R 65 - / 330 10
443 -
& . :v?f |/ _Front cover = /
[} ?
™ INFRARED GAS ANALYZERMODEL ZRC AL |
qi:;} ‘S Rack maunting ¢ l
SAMPLE REFER. ~I"plate (\:'\fith rack L
mounting type)
SESRE ’ IS S——— IP
perating
Fun {For ZRCH) panel !
PORER RANGE 5PAN  ZERO . R _%—
Ul N == o =
E‘ ] T HIGH g i
7 =
4.5 ,_{_f y 380 = \"1,'J 229 e
Indicator {option) z%a 3

Rubber foot x 4
{with desk-top type)

CASE REAR DIAGRAM

Sample gas inlet, PTX internal thread

Sample gas cutlet, PT% internal thread
Purge gas inlet, PT¥% internal thread

EXTERNAL CONNECTION DIAGRAM

Mote 1
20°92997995,2999
* power supply Note 2

NC. ouT1 ouTZ RANGE CHECK/DC 4--0 2V

Note 4

Neotes: (1} BCOte 1V. DC Cto 1V and DC £1V with
ZRC4D.
{2} DC4to 20mA. None with ZRC3, 4D, 5.
{3} None. For zero calibration with ZRC3, 4B, 5.

{4} None with ZRCAD, 1V with ZRC3, 5.

PANEL CUTOUT DIMENSIONS

5{1’ & 5094 Base retaining screw
= ./
/ j
AM!’LE%%
O! iN HEFI—;HDUT PURGE,
N7 N7 N w1/
— g 2 . o
2 N out N o~
| EEcaaaialaaaasad
E 5 £ / \\ “‘. \ % ) 4 g{ 1
Reference | L./ i \_‘1{
gas inlet, E 435
1§ . ) .
{’r;l;étaéntemal Reference gas Frequency selector Exte!'nal connection
outlet, PTH4 switch terminals

Lid is attached when
reference gas not used

internal thread

Notes: "1 Type approval auxiliary nameplate (For ZRC5)
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CAUTIONS ON INSTALLATION

1. Wiring and piping inside the analyzer should be flexible
with a length margin of at least 300mm so that the base
can be pulled out for maintenance.

2. At least 70% of the instrument weight should be sup-

ported by the case botiom.



