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INSTRUMENTS

RI-215D CO2 Gas Detector
Operator’s Manual

Part Number: RI-215D
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In the beginning

Riken model RI-215D is sample drawing type COZ monitor. This instrument detect CO2 gas, and
give the oulput signal 0-10VDC or 4-20mA which is in proportion to 0- full scale of gas

concentration.
This is instruction manual of R1-215D. Read this instruction manual before operating

the instrument.
This manual use below marks for safety and elfective operation.,

A\ DANGER

This mark means the matier makes serious damage on the human body or life directly.

A\ WARNING

When the operation and treatment are not performed as on the manual, it makes serious damage

on the human body or equipment.
A\  CAUTION

When the operation and treatment are not performed as on the manual, it may makes

damage on the human body or equipmexil{.‘

s« NOTICE

This mark means the advise on usage.



RI-215D series has 6 types as follows.

Model

Output signal

Measuring range

RI-215D

4-20mA

0-2000ppm

0-5000ppm

0-9990ppm

0-10V

0-2000ppm

0-5000ppm

0-9990ppm

R1—215D (TYPE |zooo|_[]ﬂ)f
h A
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Model

Measuring range " -
" 2000:0-2000ppm .
5000:0-5000ppm
9990:0-9990ppm

External output signal
A:4-20mA
V:0-10V
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1. Name of each part
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Sample gas inlet

with union for ¢ 6 copper pipe

External cable inlet
OD¢8~12

External cable inlet
with cap 9 21.5




2. How to install

2-1. Before use
Check the instrument has no-damage by appearance before use. Confirm the instrument is

the same as ordered one by checking the ﬁoclé] type described on name plate.
2-2. Caution at install

* Don't install the instrument where high humidity is existed.
Don't install the instrument where much dﬁét is existed.
Don't install the instrument where vibraﬁon‘ is given
Don't install the instrument where the atmosphere has organic vapor or oil.
Don't install the instrument where the unit get wet.
Don't install the instrument near window

Don't install the instrument under direct sunshine

*Don't install the instrument at below place, when the air conditions controlled by using the
" ventilation output (external output, relay outp_iut). Much COZ2 gas is exhausted at below placo,

- ""li)Don'tinsmlll'i,hé 'ir'iStr'u'mént'ai; {he 1)ia'éé ijé.f than 1:8ri1 from ﬂbor. S
Itiseasy to get the human breath. _ _'
(ref. The concentration of human breath is approx. 4%vol =40,000ppm.)
9) Don't install the instrument near burner.
3) Don't install the instrument where theré is the exhaust gas of automolile.
*Install the instrument on flat and verticallw'a]i.
*Install the instrument where there is space of ﬁpper part (5cm), below part (50cm), left and right
part (each 10cm) in addition to front space. ’

2-3. How to install

Fix the instrument on wall with screw by Vul‘sin"g 4 pes. of installation hole.



3.Piping
3-1. Caution at piping

*Shorten the length of piping as shorl as possible in order to shorten the measuring time.
*When condensation may be generated in pipe._bjr high humidity, make the treatment not
{o enter the waler into the instrument,

(Example of ireatment : Install the drain pbi_; al, lowest place of pipe.)

3-2. How tomake piping
Use the material of pipe is a copper pipe ¢ 6 or corresponded one to polyethylene tube.



4 WIRING METHOD

4-1. Caution at wiring
1)Equip the power leakage breaker when necessary. Connect the power source {rom where voltage
is stable.
2)Don't make common wiring with the powér source of electrical noise like as motive cable.
3)Connect; the line {ilter and make the t.rcal.m‘enl;o('ﬂurge where inductive trouble or electrieal noise
may occurred.
4) Fit the additional lightning arrester (o powoer source cable whero much thunder lightning
occurred. | '
5) Use the shielded cable as oulput signal cabl§ jthre much clectrical noise occurred when
necessary. N .
6) When the external contact is used, supply_t_h'é suitable protective element.
And the external contact has not enoughc"apaci ly 1o control the device which have large load
registance. When use the contact signal, make the isolate treatment like as the ampliGication of

power through external relay.



4-2, Wiring method
Select the terminal by power voltage. And Iﬁake wiring.

0-10V./
{-20mA
Signal output contact output
+ -
i 1
[o] [o][ol[o] o
[o] [0] [o] [o]

L_J
AC100V

ACLOV

AC220V

A\ warNING

¥ Perform the piping and wiring work with i)ower off.
Otherwise, it will be caused to get e]ectric shock.
¢ Use the specified power voltage. .




5.0peration

5-1. Start up

D

@

3

In case of wiring correctly, alter turﬁing on the power switch, initial clear starts for
approx. 1 minule.

Display : CO2

External ouipul.: OV or 25mA

Contactoutput :OFI

Alter initial clear, internal sensor de.tects' CO2 in air. Then, the LCD display shows the
concentration of CO2. And the voltage or current signal in proportion to the concentration
are output. The internal relay contact is activated to open or close in accordance with
alarm point. It may be that indical,_idn‘ JS higher or lower than actual concentration .
But, indication will be stabilized in a minute.

Perform the waming up operalion mare than 30 minutes.

5-2. Control of air condition .
In case of controlling of air condition with this instrument, two kind of way can be

selected depending on the ventilator or the cdntrol way.

One is the way whlch u'se contact output,, t.he other is the’ way which-use sngnal ouq:uut

In case of selectmg the way which use cont,act output, when the indication is more th'm :

the value of presetting parameter (alarm point). .the, ventilation is performed,

And when the indication is Jess than the Qélﬁg of presetting parameter, the ventilation is

stopped.

But, there is hysteresis of 50ppm for all model of [ull scale range ,0-2,000ppm, 0-5,000ppm
and 0-10,000ppm specification.

Contact activation

N

1000ppm / - \ hysteresis 50ppm

950ppm 7 ) \




5-3. Alarm point (setting, confixmation)

Al model (0-2000ppm/5000ppm/10000ppm) can be set alarm point at xange of 50ppm - full scale.
TFFactory- sef, is 1000ppm. '

Item Operation | LCD Contents
Confirmation 788 Concentration of measuring gas.
of alarm @PressA swiich : 10:00 Adjustment mode of alarm point.
point _ Colon is [lickering.
@Release A swilch. - 788 Reburn to the concentration of
measuring gas.
Change of (DPress A switch, 110:00 Adjustment mode of alarm point.
alarm point. ; Colon is flickering.
@Press A switch more | 10:00 Alarm point and colon is flickering
then 3 seconds. _ alternately.
@PressA or V SW].tCh," 12:00 Decision.
and adjust to the alarm
point, :
@Press SET switch 990 Return to the concentration of
for 3 seconds. measuring gas. '

*Whon cancel the change of alarm point, press MODE switch

before the change of alarm point is decided.
Alarm point will be returned to initial condition.




5-4. External output signal
The below is the relation between CO2 cogceritration and external output signal.

v 22mA

10V 20mA
(9]
g :
& »
] =4
: :
g a8
=4 =4
ov dmA
Oppmm , 2000ppm  ririrm (SCALE OVER)
5000ppm
9990ppm

" Display value Qhown on LCD.

In case of the full scale over, LCD shows , current output  is 20-22mA (Max.22mA
fixed). And voltage output is 10-11V (Max.11V fixed).



6. Maintenance Check

This is a important instrument for security.-‘éuid safety. To maintain the security and enhance the
reliability of salety, the regular maintenance check (at least once 6 months) shall be absolutely

necessary.
For gas calibration, contact to nearest agent or Riken Keiki.

G-1.Daily check

Check item Check conients Trealment
Isit OK with LCD In normal, gas conceniration is
display? | shownon LCD. -
Isit enough with flow Check that the ball of When the ball is below the
rate? flowmonitor is within the two red line, the path of pipe may
red lines. o be stopped up. Check and
remove the stopper.
Is dust filter dirty? When filter is dirly, replace it
with new one.
Is the instrument dirty? When the instrument is
: dirty, blow up it or suck it by
: : - -_|cleaner, - *° - U
Does output, signal show | When many personsarein. | When showing unusual -
unusual value? room during daytime or when | value, check the output by
the heater is operated, using calibration kit and
indicalion value ranges from make gas calibration. (reler
approx. 500 - 2,000ppm. to next page.)
When any person are not in
roorn at night, indication value .
ranges from approx. 300 -
500ppm.




G-2. Gas Calibration

(1)  Before calibration, warming up time is neccesary for approx. 30minutes.
If the instrument is in continuous operation, proceed to below (2).

(20 Remove the tube laid to the detector of unit,
(The tube can be removed by lurning slowly and pulling it.)

(3) Fit the calibration kit into detector head and supply calibration gas.

Make calibration in accordance with the following procedure,

ltem Operalion LCD Conlentls
display
Calibratio | MSupply span gas. ~ CAL Gas calibration mode is
n Afler indication is stable, shown on LCD .
push SET switch
for 3 seconds continuously. | = 908
@After pushing SET switch -~ | Concentration value ficker.
for 3 seconds contmuously, .
indication flicker.
@By pushing switch A or 990
V, adjust the display
value to the setting value 990 .
@Push SET swilch. Sl Decision

In case of chcckmg ani make cahbratmn of mchcatlon at field, ple'lse purchase’ op honal parts
- nCalibration kit". When purchasmg "Cahbrainon kit", contact to Riken Keiki or our agent .....

% NOTICE

When make calibration, don't breathe upon the instrument; There is the case that

calibration can not be made correctly.




6-3. Replacement of fuse
When the instrument don't operate aflor ti@ﬁihg the power switch on, the [use may be blown.,

Replace the fuse in accordance with following |5roce(1ure.

@Cut; off the power source and turn ofl the power swilch.
@Remove the fuse case and replace to new fuse.

@it the fuse case and swilch on the power souree,

Specification of fuse: $5.2x20 1A 250V

A\ cavTtion

¥Don'l touch the electric parts except the fuse.

6-4.Storage and treatmeiit when not use fof a long time
The instrument shall be stored in the following environment condition.

1.Temperature :5°C~40°C
2. Humidity : 30%RH~80%RH -
3.Environment condition : To be al"lue,hvironmenﬁ where there is no generation of

gas, solvent and vapor ete.

Store the instrument in the packing box. If the pacing box is missing, store the instrument
in the plastic bag.’
Don't store the instrument under direct sunshine,

When re-use the instrument, be sure to warm up the unit for approx. 30 minules and to make gas

calibration. (ref.5-2. Gas calibration).



7. Scrap of the instrument
When this instrument scrap, dispose of it with the same as the inclustrial scrap goods.(Non-

flammable goods). Toxic substance is not used in the instument.



8. Trouble shooting

Symptom Cause Treatment
Power does not | Is it OK with power cable Check the power cable connection,
turn ON. connection?

Is fuse disconnected?

If fuse is disconnected, replace it
new one.

Indication is
unstable

When many persons are in room
during daytime or when the healor is
operated, indication ranges from ,
approx. 500 - 2,000ppm. When any
person are not in room at night,
indication ranges from approx. 300 -
500ppm.

I£LCD display is diffective, repair is
nceded.

Indication does
not change.

Is there any noise?

Are there rapid change of :
temperature or that of CO2
concentration?

Make treatment [or the noise.

Use the instrument where change of
temperature and that of CO2
concentration are stable.

Indication is
over scale and
does nof change

Does CO2 gas stay around sampling
point?

Check the cause of generating CO2
gas like heatm' An(l venl.llate a
room, .

Alarm. does rot;

given at alarm
point.

“Is the alarm point éo.r,rc',ct_?

Set the alarm pom( again. -

IE-00) is System trouble Turn on power again and check the
shown on wiring again.
display

[B-01) is Detector trouble Turn on power again and make
shown on calibration again.

display




9. Definition of word

[Principle of Non-Dispersive Infrared Ray|
This instrument use the principle of NDIR (Non-Dispersive Infrared Ray).
(In detail, Refer to 11. Detecting Principle.)

E

This is the gas concentration showing a \)qlume ala part of per million.

Full scale

Max value of measuring range.

Calibration

To adjust the indication value into the concentration of calibration gas.

E

Dilference between the concentralion value of activating contact and the concentration value of

-refurning.



10. CO2 concentration and Symptom .

CO2 concentration and Symptom

CO2 concentration in air

Symptom

No symptom by exposed for 6 hours.

0.5
1~2 Feel uncomlortable
Breaﬂl_ihg increases due to stimulus of
3~4 respiratory organs.
Pulse and blood pressure increase.
Eventually, headache and dizziness occur.
6 Breathing becomes difficult.

7~10-

- .. [Unconscious within a few minufes.




- In case of mixing air with CO2, the composition is as below.

It is dangerous to measure O2only. It needs to measure CO2 together with O2.

Danger in case of mixing Air with COZ2

25

{ |
g (02) ".20.9 'EO.B 20.6 i 20.3
g 20 T
g 1
& a (i €
A /A
8 _ )
B A 4L
2 10 P
B . '
& :
o (€O . in' 1. /3.0

wr 0 05% ) 1%  S0% 13.9%



11.Specifications

11-1. Specifications

Model RI-216D
| Detection principle | Non dispersive infrared absorption method (NDIR)
Measuring gas Carbon dioxide (CO2) in air
Measuring range 0-2,000ppm
0-5,000ppm
0-10,000ppm
_Repeatability +5%FS. (Atconstant temp., humidity, and pressure conditions)
Oulput signal 0 - 10V DC (Load resistance: min.500k Q)
: or 4 - 20mADC (Load resistance :Max.300Q)
Alarm range OFF, 50~2000ppm(Adjustable in step of 10ppm)

OFF, 50~5000ppm (Adjustable in step of 10ppm)
OFF, 50~9990ppm (Adjustable in step of 10ppm)
Factory-set : 1000ppm = 100ppm

Alarm 1a (no-voltage contact” 1point)

Contact rating AC250V 1A (Load resistance)

Hysteresis Approx. 50 ppm '

Display Digital LCD

Warming up time Approx. 30 minutes. (Display starts after Iminute.)
Operating temp. 0~+40°C

Operating humidity 'lO~90%RII(No-condensmg)

Wiring connéction Terminal plate -

Output signal G@)- @()
Alarm output @-® -

Power supply AClOOV@-@/ ACIlOV@ ®/ A0220V(D @ SR e

Power requirement | AC100V£10% 50/601-12
or AC110V+10% 50/60Iz
or AC220V = 10% 50/60Hz

Power consumption | Less than 12VA

Outer dimensions 200() x 220(W) x 76(D):

Weight Approx. 3.6 kg
Painting color Munsell 2.5Y9/2

11— 2. Accessory
Standard accessory

Instruction manual



1 2. DETECTION PRINCIPLE

This instrument use the principle of NDIR (Non-Dispersive Infrared Ray).

The construction of the detector cell is as following drawing.

The emitted Infrared ray go to the infrared sensor through the sampling gas and IR flter
(band pass filler). '

The amount of inlrared ray is reduced in pfdpofr tion to the gas concentration, asinfrared ray is
absorbed in the gas. L

And the change of infrared ray amount is Cdﬁvérled to gas concentration and displayed on LED
display.

. ' .. IR
Light source Cell , Band-pass y
g - Filter detector Amp

po—— o - E AD*

‘Sample gas
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INSTRUMENTS
Gas Detection for Lifel

PRODUCT WARRANTY
1/1/2002

RKI Instruments, Inc. warranties gas alarm equipment sold by us to be free from defects in
materials, workmanship, and performance for a period of one year’ from the date of shipment
from RK! Instruments, Inc. Any parts found defective within that period will be repaired or
replaced, at our option, free of charge. Parts must be returned to RKI Instruménts, Inc. for
repair or replacement. This warranty does not apply to those items which by their nature areé
subject to deterioration or consumption in normal service, and which must be cleaned, repaired
or replaced on a routine basis. Examples of such items are:

a) Pump diaphragms and valves c) Batteries
b) Fuses d) Filter elements

Warranty is voided by abuse including mechanical damage, alteration, rough handling, or repair
procedures not in accordance with instruction manual. This warranty indicates the full extend
‘of our liability, and we are.not_responsible for.removat or replacement costs, local repair

costs, transportation costs, or contingent expenses incurred without our prior approval. -

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES™
AND REPRESENTATIONS, EXPRESSED OR IMPLIED, AND ALL OTHER OBLIGA TIONS
OR LIABILITIES ON THE PART OF RKI INSTRUMENTS, INC. INCLUDING BUT NOT
LIMITED TO, THE WARRANTY OF MERCHANTABILITY OR FITNESS FOR A

- PARTICULAR PURPOSE. IN NO EVENT SHALL RKI INSTRUMENTS, INC. BE LIABLE
FOR INDIRECT, INCIDENTAL OR CONSEQUENTIAL LOSS OR DAMAGE OF ANY KIND

CONNECTED WITH THE USE OF ITS PRODUCTS OR FAILURE OF ITS PRODUCTS TO
FUNCTION OR OPERATE PROPERLY. '

This warranty covers instruments and parts sold to users only by authorized distributors,
dealers. and representatives as appointed by RKI Instruments, Inc.

We do not assume indemnification for any accident or damage caused by the operation of this gas
monitor and our warranty is limited to the replacement of parts or our compléte goods.
Warranty covers parts and labor performed at RKI Instruments, Inc. only, and does not cover
field labor or shipment of parts back to RKI. .

* The Modéls GX-2001 and GasWatch 2 carry a two year warranty. The two year warranty‘
applies to the instrument including original sensors. Replacement parts and sensors have a
_ standard one year warranty.

RKI instruments, Inc. o 33248 Central Avenue Union City, CA 94587 e Phone (510) 441-5656 e (800) 754-5165 o Fax (510) 441-5650

World Leader In Gas Detection & Sensor Technology
www.rkiinstruments.com






