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1 G en eral  i n f orm at i on

This operating manual d escribes the f ollow ing v ari-
ants of  the d uct smok e d etector:
• RM-O-3-D f or 24 V DC supply
• RM-O-3-D f or 230 V AC supply
To ensure correct f unctioning of  the RM-O-3-D 
d uct smok e d etector it is essential to read  the pro-
v id ed  operating manual bef ore starting any w ork ,  
and  to comply w ith it. This manual must be giv en to 
the system ow ner w hen hand ing ov er the system. 
The system ow ner must includ e the manual w ith 
the system d ocumentation.
The manuf acturer d oes not accept any liability f or 
any malf unction or d amage resulting f rom 
non-compliance w ith this manual or non-compli-
ance w ith relev ant statutory regulations.
This operating manual is intend ed  f or specialist 
consultants,  d ev elopers,  and  ow ners of  the v entila-
tion systems in w hich the d uct smok e d etector is to 
be installed . This manual is also intend ed  f or peo-
ple cond ucting the f ollow ing w ork :
• Transport and  storage
• I nstallation
• Electrical connection
• Commissioning
• Maintenance
• Cleaning
O t h er ap p l i cab l e docu m en t at i on
The general build ing inspectorate licence no. 
Z-78.6-125 also applies. Dow nload :  w w w .trox tech-
nik .com

S y m b ol s  u s ed i n  t h i s  m an u al

D an ger!
Designates d anger to lif e and  limb d ue to 
electrical v oltage.

N ot e
Designates important notes or 
inf ormation.

S y m b ol s  u s ed on  t h e R M - O - 3 - D  du ct  
s m ok e det ect or 

D an ger!
Danger of  electric shock f rom liv e compo-
nents w hen you open the casing!  
• Only sk illed  q ualif ied  electricians should  

open the casing.
• Sw itch of f  the pow er supply bef ore w ork -

ing on any electrical eq uipment.
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2 S af et y  an d correct  u s e

G en eral  i n f orm at i on  regardi n g s af et y
Only specialist personnel are allow ed  to perf orm 
the d escribed  w ork  on the d uct smok e d etector. 
Only sk illed  q ualif ied  electricians are allow ed  to 
w ork  on the electrical system.
The installation location must be easily accessible 
and  hav e suf f icient clearance f or electrical connec-
tion and  maintenance of  the d uct smok e d etector
S t an dards  an d gu i del i n es
Compliance w ith the f ollow ing regulations and  
guid elines is req uired  f or any j ob perf ormed  on the 
d uct smok e d etector:
• Eq uipment and  Prod uct Saf ety Law s
• I nd ustrial Health and  Saf ety Regulation
• Build ing regulations
• Accid ent Prev ention Regulations (BG V A1,  BG V 

A3)
• Maintenance stand ard s DI N 31051 and  

EN 13306
• DI N 14675 
• Any ad d itional related  f ire protection stand ard s 

and  regulations
R ep ai r an d rep l acem en t  p art s
The RM-O-3-D d uct smok e d etector is a saf ety 
related  prod uct that has been especially d ev el-
oped  f or the f ire protection in v entilation systems. 
To maintain the f unction,  use only original TROX  
replacement parts.
E n v i ron m en t al  p rot ect i on
To protect the env ironment k eep the f ollow ing in 
mind :
• Dispose of  pack aging in an env ironmentally 

sound  manner.
• Af ter f inal d ecommissioning,  hav e the d uct 

smok e d etector d isposed  of  by an authorised  
company.

• Dispose of  electronic components accord ing to 
the local electronic w aste regulations.

C orrect  u s e
The RM-O-3-D d uct smok e d etector is used  to sig-
nal to and  release f ire d ampers and  smok e 
protection d ampers to prev ent f ire and  smok e f rom 
spread ing through d ucting. 
The d uct smok e d etector can also be used  to 
sw itch of f  f ans in a v entilation system.
F ire d ampers or smok e protection d ampers must 
be f itted  w ith an electric spring return actuator,  an 
electromagnet or a solenoid  v alv e.
The d uct smok e d etector must only be used  in 
compliance w ith general build ing inspectorate li-
cence Z-78.6-125. The installation d etails and  the 
technical d ata in this manual also apply.
I n correct  u s e
The f ollow ing applications are not allow ed :
• U se in ex tract air systems in commercial k itchens 

(k itchen ex tract air in general)
• U se in potentially ex plosiv e atmospheres
• U se outd oors w ithout suf f icient protection 

against the ef f ects of  w eather
• U se in v entilation systems in w hich high lev els of  

d ust and  pollution,  ex treme humid ity,  or chemical 
contamination impair the f unction of  the prod uct.

• I nstallation in a w ay that prev ents inspection,  
cleaning or testing.

Mod if ying the d uct smok e d etector or using re-
placement parts that hav e not been approv ed  by 
TROX  is not permitted .
R es i du al  ri s k s
TROX  prod ucts are subj ect to strict q uality controls 
d uring manuf acturing. I n ad d ition,  a f unctional test 
is perf ormed  bef ore shipping.
Damage can,  how ev er,  occur d uring transport or 
installation and  impair the f unction of  a prod uct.
I n any case,  the proper f unction of  the d uct smok e 
d etector must be check ed  d uring commissioning 
and  ensured  through regular maintenance w hile in 
use.
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3 Produ ct  des cri p t i on

F u n ct i on al  des cri p t i on
To prev ent smok e f rom spread ing in build ings,  it is 
ex tremely important that it is d etected  at an early 
stage.
The RM-O-3-D d uct smok e d etector is used  to sig-
nal to and  release f ire d ampers and  smok e 
protection d ampers. The d uct smok e d etector op-
erates on the principle of  light scattering and  
d etects the smok e regard less of  its temperature so 
that f ire d ampers can be closed  bef ore the release 
temperature is reached .
The d uct smok e d etector can also be used  to 
sw itch of f  f ans in a v entilation system.
F ire d ampers and  smok e protection d ampers close 
because the pow er supply is cut of f  w hen smok e is 
d etected .
The d uct smok e d etector is suitable f or f ire d amp-
ers and  smok e protection d ampers that are f itted  
w ith one of  the f ollow ing:
• Electric spring return actuator (pow er of f  to close)
• Pneumatic actuator (pressure of f  to close)
• Electromagnet

①��·É¿Ä½
②����� È»º� �Â·ÈÃ
③����� Ï»ÂÂÅÍ� �Äº¿¹·Ê»É ¹ÅÄÊ·Ã¿Ä·Ê¿ÅÄ
④����� ½È»»Ä � �ÏÉÊ»Ã ÃÅÄ¿ÊÅÈ¿Ä½
⑤��ËÉ¾ ¸ËÊÊÅÄ � �»ÉÊƭ�»É»Ê
⑥��»ÄÉÅÈ ¾»·º ƺÅÈº»È ÄÅƔ �ʼʺʽ��ʾƻ
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1 1 PageHeaderToc3  Produ k t b es ch rei b u n g

O p erat i n g s t at u s  L E D s

L E D O p erat i n g s t at u s D am p er b l ade 
p os i t i on

R ed Y el l ow G reen

A l arm  rel ay S i gn al  rel ay

Read y
Supply v oltage OK

3
4

1
2

No v oltage

3
4

1
2

Supply v oltage OK
Electrical error
No d uct smok e d etector
– A l arm  -  i m m edi at e rel eas e –3

4
1

2

Contamination ˅˚
70%  .... 90%

3
4

1
2

Contamination ˅˚
>  90%
– A l arm  -  i m m edi at e rel eas e –

3
4

1
2

Test/Reset
–  I n s p ect i on  –

3
4

1
2

Smoke  d etected  ˆ˚
– A l arm  -  i m m edi at e rel eas e –

3
4

1
2

LED on

LED of f

LED blink ing

1) Contamination
ËÆ ÊÅ ʾʷ̈ Ư �¹¹»ÆÊ·¸Â»̑ ʾʷ̈ ƔƔƔ ˀʷ̈ Ư �·ÈÄ¿Ä½
>  90%  – Alarm

2) I f  there is an alarm because smoke  has been d etected  
(smok e incid ent or maintenance),  you can only reset the 
d uct smok e d etector w ith the reset button af ter the d uct 
smoke  d etector is f ree f rom smoke  again.
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4 Tech n i cal  dat a

R M - O - 3 - D
E M C  i m m u n i t y  t o EN 61000-6-1

EN 61000-6-2
EN 61000-6-3
EN 61000-6-4

S u p p l y  v ol t age 230 V AC + 10 / – 15%
50/60 Hz
or
24 V DC ±  6%

Pow er rat i n g 3 VA
M i cro f u s e T 100 L 250 V
Prot ect i on  l ev el I P 42
A m b i en t  t em p erat u re 0 ° C … + 60 ° C
A i r f l ow  v el oci t y : 1 m/s ... 20 m/s

A ccep t ab l e h u m i di t y ̞ ˀʼ̈ È¾Ƒ ÄÅ
cond ensation

A l arm  t h res h ol d f or 
i n creas ed 
con t am i n at i on

>  70%

S y s t em  m on i t ori n g • >  90%  contaminated
• No d uct smok e 

d etector
• Data transmission to 

d uct smok e d etector 
has f ailed

A l arm  rel ay  con t act  
( rel eas e,  
con t am i n at i on )

250 V 2 A
ʹʻ � �� ʸʷʷ �

W ei gh t 0.7 kg

5 Tran s p ort ,  s t orage an d 
p ack agi n g

D el i v ery  ch eck
Check d eliv ered  items immed iately af ter arriv al f or 
transport d amage and  completeness. I n case of  
any d amage or an incomplete shipment,  contact 
the shipping company and  your supplier immed i-
ately.
A complete shipment includ es:
• Duct smok e d etector RM-O-3-D
• Operating and  installation manual
Tran s p ort  on  s i t e
I f  possible,  tak e the prod uct in its transport pack ag-
ing up to the installation location.
S t orage
F or temporary storage please note:
• Remov e the plastic w rapping
• Protect the prod uct f rom d ust and  contamination.
• Store the prod uct in a d ry place and  aw ay f rom 

d irect sunlight.
• Do not ex pose the prod uct (not ev en w ith its 

pack aging) to the ef f ects of  w eather.
• Do not store the prod uct below  -40 ° C or abov e 

50 ° C.
Pack agi n g
Properly d ispose of  pack aging material.
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1 1 PageHeaderToc6 I n s t al l at i on

I n s t al l at i on  i n  f i re dam p er F K - E U
The RM-O-3-D d uct smok e d etector can be in-
stalled  into the inspection access of  F K -EU  f ire 
d ampers. F or the ex act position see the illustration 
on the right.
I f  F K -EU  is used  as an air transf er d amper accord -
ing to general build ing inspectorate licence 
Z-6.50-2031:  
I nstall the RM-O-3-D d uct smok e d etector in the 
upper inspection access of  the f ire d amper.
Proceed  as f ollow s:
1. �Â·¹» Ê¾» ·º·ÆÊ»È ③ ÅÄ Ê¾» ¿ÄÉÆ»¹Ê¿ÅÄ ·¹¹»ÉÉ

Æ·Ä»Â ② ·Äº É¹È»ÍƖ¼¿Î ¿Ê Í¿Ê¾ É»Â¼ƖÊ·ÆÆ¿Ä½
É¹È»ÍÉ④ ÊÅ Ê¾» ¹·É¿Ä½ ƺÊ¾» ¿ÄÉÆ»¹Ê¿ÅÄ ·¹¹»ÉÉ
panel is used  f or centering).

2. Remov e the inspection access panel by turning 
and  lif ting it.

3. �ÄÉ»ÈÊ ��Ɩ�ƖʺƖ�① ¿ÄÊÅ Ê¾» ¿ÄÉÆ»¹Ê¿ÅÄ ·¹¹»ÉÉ
ÅÆ»Ä¿Ä½ ·Äº ¼¿Î ¿Ê Í¿Ê¾ ÁÄËÈÂ»º ÄËÊÉ ⑤ ÊÅ Ê¾»
ad apter.

4. Connect the f ire d amper electrically to the d uct 
smok e d etector,  siehe „ Elek trische I nstallation“  
auf  Seite 10.

N ot e:
Old er F K -K 90 and  F K -EU  f ire d ampers may hav e 
an inspection access panel mad e of  metal.
I n this case you can remov e the inspection access 
panel and  install the d uct smok e d etector w ith 
w ashers and  w ing nuts in the f ire d amper (no 
ad apter req uired ).

①���Ɩ�ƖʺƖ� ºË¹Ê ÉÃÅÁ» º»Ê»¹ÊÅÈ
②��ÄÉÆ»¹Ê¿ÅÄ ·¹¹»ÉÉ Æ·Ä»Â ƺÆÂ·ÉÊ¿¹ƻ Å¼ Ê¾» ¼¿È»

d amper
③��º·ÆÊ»È ��Ɩ�ƖʺƖ�Ƒ ÅÈº»È ÄÅƔ

G alv anised :  A00000043410
Stainless steel: A00000043411

� ④� �»Â¼ƖÊ·ÆÆ¿Ä½ É¹È»ÍÉ ƺʻ É¹È»ÍÉƻ
� ⑤� �ÄËÈÂ»º ÄËÊÉ ƺʺ ÄËÊÉƻ

①

③

④
②

⑤

I n s t al l at i on  i n  F K - E U

H
 2

00
 –

 3
20

H
 2

00
 –

 8
00

I n s t al l at i on  l ocat i on  b as ed on  h ei gh t  
H
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2 1 PageHeaderToc6  E i n b au

I n s t al l at i on  i n t o a du ct  or an  ex t en s i on  
p i ece
Proceed  as f ollow s to install the RM-O-3-D d uct 
smok e d etector:  

N ot e
The sensor head  has to be permanently in 
the airf low  as otherw ise its f unction w ill be 
impaired . Conseq uently:
• 1.5 × H minimum d istance betw een d uct 

smok e d etector and  any bend ,  control 
unit or other obstacle.

• Place the d uct smok e d etector in the up-
per third  of  the d uct (not near a corner).

1. Decid e upon an installation location and  af f ix  
Ê¾» ÉÊ¿¹Á»È ①Ɣ

2. Create an opening f or the sensor head  of  the 
d uct smok e d etector.

3. Drill holes f or the self -tapping screw s.
4. �ÄÉ»ÈÊ ��Ɩ�ƖʺƖ�② ¿ÄÊÅ Ê¾» ÅÆ»Ä¿Ä½ ·Äº ¼¿Î ¿Ê

Í¿Ê¾ ʺ É»Â¼ƖÊ·ÆÆ¿Ä½ É¹È»ÍÉ③Ɣ
5. Connect the f ire d amper electrically to the d uct 

smok e d etector,  siehe „ Elek trische I nstallation“  
auf  Seite 10.

①��Ê¿¹Á»È
②���Ɩ�ƖʺƖ� ºË¹Ê ÉÃÅÁ» º»Ê»¹ÊÅÈ
③��»Â¼ƖÊ·ÆÆ¿Ä½ É¹È»ÍÉ ƺʺ É¹È»ÍÉƻƑ ¸Ï ÅÊ¾»ÈÉ

D u ct  i n s t al l at i on
① ② ③

Rauchauslöseeinrichtung

Auslösung / relase

Verschmutzung / pollution

Betrieb / operation

Test / Reset

Typ   RM-O-3-D

A

A

Ø
10

0

Ø
14

0

Ø
18

0
Ø

16
0

~ 40~ 95

Ø
7

23

Ø
13

D i m en s i on s
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1 1 PageHeaderToc7 E l ect ri cal  i n s t al l at i on

L1 1 2 3 4 1 2NL1 N PE PE

L1 L2 L3

– + S1 S2 S3 S4 S5 S6

5 – 250 V 
AC / DC

N(–) L(+)

PE N L

230 V AC

①

② ③

⑤

④

⑥

⑦ N L

23 0  V  A C  s u p p l y  v ol t ageD an ger!
Danger of  electric shock !  Do not touch any 
liv e components!   Electrical eq uipment 
carries a d angerous electrical v oltage.
• Only sk illed  q ualif ied  electricians are al-

low ed  to w ork on the electrical system.
• Sw itch of f  the pow er supply bef ore w ork -

ing on any electrical eq uipment.

B e s u re t o com p l y  w i t h  t h e gu i del i n es  of  y ou r 
n at i on al  as s oci at i on  f or el ect ri cal  an d el ec-
t ron i c t ech n ol ogy  as  w el l  as  w i t h  t h e 
regu l at i on s  of  t h e l ocal  p ow er u t i l i t y  f or an y  
w i ri n g j ob .
Be sure to comply w ith any applicable national or 
local regulations,  in particular the guid eline regard -
ing f ire protection req uirements on v entilation 
systems.
S u p p l y  v ol t age 23 0  V  A C
Terminal strip L1,  terminal L1 / N / PE
Mak e the connection accord ing to the w iring ex am-
ple (see f igure).
�¿È» ¹Â·ÃÆ¿Ä½ ¸È·¹Á»Ê ¸Ï ÅÊ¾»ÈÉƔ
S u p p l y  v ol t age 24 V D C
Terminal strip L4,  terminal + / –
Mak e the connection accord ing to the w iring ex am-
ple on Seite 11.
Connection of  a 24 V DC v oltage source req uires 
Ê¾» ÅÆÊ¿ÅÄ·Â ÊÏÆ» ��� ��� ƺÅÈº»È ÄÅƔ �ʼʸʽ�
ʻƻ
as only that PCB w ill release a d amper if  there are 
ËÄËÉË·Â ÌÅÂÊ·½» ¼ÂË¹ÊË·Ê¿ÅÄÉƔ �¿È» ¹Â·ÃÆ¿Ä½ ¸È·¹Á-
et by others.
C on n ect i n g a f i re dam p er or s m ok e 
p rot ect i on  dam p er
Terminal strip L2,  terminal 3 / 4
Y ou can connect sev eral f ire d ampers or smok e 
protection d ampers in parallel as long as the ac-
ceptable sw itch rating (see Seite 7) is not 
ex ceed ed .
C on n ect i n g a f an  
Terminal strip L2,  terminal 3 / 4
Y ou can also hav e the d uct smok e d etector sw itch 
of  the f an as long as the acceptable sw itch rating 
(see Seite 7) is not ex ceed ed . Higher sw itch 
ratings req uire aux iliary relays.

C on n ect i n g a con t am i n at i on  i n di cat or
Terminal strip L2,  terminals 1 – 2
I t is possible to connect relays or ind icator lights 
and  to signal to the f ire alarm system as long as the 
acceptable sw itch rating (see Seite 7) is not 
ex ceed ed .
C on n ect i n g an  ex t ern al  res et  p u s h  b u t t on
Terminal strip L3,  terminals 1 and 2
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com m i s s i on i n g

A f unctional test should  be carried  out bef ore com-
missioning,  then ev ery 12 months and  af ter any 
mod if ication,  e.g. repair.
W i t h ou t  s m ok e
Press the test/reset push button on the d uct smok e 
d etector or in the engineering room (option).
The v oltage supply to the smok e d etector w hich is 
attached  to the f ire d amper or smok e protection 
d amper is interrupted ,  and  the d amper closes as a 
conseq uence.
Once the push button has been released ,  the 
d amper OPENS,  either by means of  a spring return 
actuator or a pneumatic actuator.

N ot e
F ire d ampers w hose release mechanism 
includ es electromagnets can be opened  
manually.

W i t h  s m ok e
Spray test gas into the d uct through the opening 
right nex t to the d uct smok e d etector
I f  the threshold  v alue is ex ceed ed ,  the v oltage sup-
ply to the d uct smok e d etector w hich is attached  to 
the f ire d amper or smok e protection d amper is in-
terrupted ,  and  the d amper closes as a 
conseq uence.
To reopen the d amper af ter the sensor head  has 
become f ree of  smok e,  press the test/reset push 
button on the d uct smok e d etector.
Once the push button has been released ,  the 
d amper OPENS,  either by means of  a spring return 
actuator or a pneumatic actuator.

N ot e
F ire d ampers w hose release mechanism 
includ es electromagnets can be opened  
manually.

All operating,  w arning and  alarm f unctions are d e-
scribed  on page 4.

24  V  D C  s u p p l y  v ol t age

L1 1 2 3 4 1 2NL1 N PE PE

L1 L2 L3

– + S1 S2 S3 S4 S5 S6

5 – 250 V 
AC / DC

+ – + –24 V DC
L4

N(–) L(+)

– +

①

② ③

⑤

④

⑥

⑦

①���Ɩ�ƖʺƖ� ºË¹Ê ÉÃÅÁ» º»Ê»¹ÊÅÈ
②��ÎÊ»ÈÄ·Â ¹ÅÄÊ·Ã¿Ä·Ê¿ÅÄ ¿Äº¿¹·ÊÅÈ ƺ¸Ï ÅÊ¾»ÈÉƻ
③��ÎÊ»ÈÄ·Â Ê»ÉÊƭÈ»É»Ê ÆËÉ¾ ¸ËÊÊÅÄ
④�	¿È» º·ÃÆ»ÈƭÉÃÅÁ» ÆÈÅÊ»¹Ê¿ÅÄ º·ÃÆ»È È»-

lease mechanism
⑤��Äº¿¹·Ê¿ÅÄ Å¼ ������ º·ÃÆ»È ¸Â·º»
⑥��Äº¿¹·Ê¿ÅÄ Å¼ ���� º·ÃÆ»È ¸Â·º»
⑦��ºº¿Ê¿ÅÄ·Â È»Â»·É» Ã»¹¾·Ä¿ÉÃ ÅÈ ¼·Ä
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9 M ai n t en an ce

D an ger!
Danger of  electric shock !  Do not touch any 
liv e components!   Electrical eq uipment 
carries a d angerous electrical v oltage.
• Do not open the casing f or cleaning.
• Do not use any liq uid s near the d uct 

smok e d etector.

I f  the contamination is >  70%  (yellow  LED is illumi-
nated ) the d uct smok e d etector should  be cleaned .
• Clean it w ith compressed  air that is f ree f rom oil 

or w ater.
Should  this not suf f ice,  the sensor head  has to be 
replaced  (ord er no. M536HC7).

• Remov e contamination f rom the mesh f ilter on 
the air inlets.

R em ov i n g t h e s en s or h ead
• �»ÃÅÌ» Ê¾» ºË¹Ê ÉÃÅÁ» º»Ê»¹ÊÅÈ ① ¼ÈÅÃ Ê¾»

d uct.
• �ËÈÄ Ê¾» É»ÄÉÅÈ ¾»·º② ·ÄÊ¿Ɩ¹ÂÅ¹ÁÍ¿É» ËÄÊ¿Â ¿Ê ¿É

released .
• �»ÃÅÌ» Ê¾» É»ÄÉÅÈ ¾»·º ¼ÈÅÃ Ê¾» ¸·É»③Ɣ
F i t t i n g t h e s en s or h ead
• �Â·¹» Ê¾» É»ÄÉÅÈ ¾»·º② ÅÄ Ê¾» ¸·É»③Ɣ
• Turn the sensor head  on the base to engage it 

w ith the base.
• Turn the sensor head  clock w ise until it click s into 

place (you should  hear this).

N ot e
A f unctional test is req uired  w hen the sen-
sor head  has been replaced .

①

②

③

D an ger!
Danger of  electric shock !  Do not touch any 
liv e components!   Electrical eq uipment 
carries a d angerous electrical v oltage.
• Only sk illed  q ualif ied  electricians are al-

low ed  to w ork on the electrical system.
• Sw itch of f  the pow er supply bef ore w ork -

ing on any electrical eq uipment.

Regular care and  maintenance ensure operational 
read iness,  f unctional reliability and  long serv ice lif e 
of  the d uct smok e d etector.
Maintenance must comply w ith EN 13306 and  DI N 
31051.
The system ow ner is responsible f or maintenance. 
The system ow ner is responsible f or creating a 
maintenance plan,  f or d ef ining the maintenance 
goals,  and  f or the f unctional reliability of  the eq uip-
ment.
M ai n t en an ce
The sensor head  has to be replaced  af ter 8 years 
Ã·ÎƔ ƺΓ ��� ʸʻʽʾʼƻƔ
All the other parts of  the RM-O-3-D d uct smok e 
d etector are not subj ect to w ear and  hence mainte-
nance-f ree.
I n s p ect i on
Duct smok e d etectors must be inspected  bef ore 
commissioning and  af ter any mod if ication.
Af ter that,  the f unctional reliability of  the d uct 
smok e d etector has to be ex amined  w ith a test gas 
or smok e at least ev ery 12 months. Local req uire-
ments and  build ing regulations must be complied  
w ith.
The test of  ev ery d uct smok e d etector must be d oc-
umented  and  ev aluated . I f  the req uirements are not 
f ully met,  suitable remed ial action must be tak en.
R ep ai r
F or saf ety reasons,  repair w ork must only be car-
ried  out by ex pert q ualif ied  personnel or the 
manuf acturer. Only original replacement parts are 
to be used . A f unctional test is req uired  af ter any 
repair,  see " F unctional test/
commissioning"  on page 11.

10 C l ean i n g




