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Ijb\h^u�<ha^mrguo

AZkehghd
GBB16...1

Ih\hjhlgh]h lbiZ� k fh^mebjmxsbf mijZ\e_gb_f AC 24 <

We_dljbq_kdb_� ih\hjhlgh]h lbiZ ijb\h^u� ghfbgZevghc fhsghklvx 20
G, k jZ[hqbf gZijy`_gb_f AC 24 <, DC 0...10 <� k fh^mebjmxsbf
mijZ\eyxsbf kb]gZehf, kb]gZehf h[jZlghc k\yab DC 0...10 < ^ey
bg^bdZpbb iheh`_gby, k f_oZgbq_kdb�gZkljZ_\Z_fhf m]ehf ih\hjhlZ 0...
90°, bf_xsb_ ijbkh_^bgbl_evguc dZ[_ev 0.9f.
<ZjbZglu ki_pbZevguo lbih\ k j_]mebjm_fuf mijZ\eyxsbf kb]gZehf
^ey gZkljhcdb b dhfi_gkZpbb� k ^hihegbl_evgufb \udexqZl_eyfb ^ey
\kihfh]Zl_evguo nmgdpbc�

>ey mijZ\e_gby \ha^mrgufb aZkehgdZfb \ mklZgh\dZo k ihklhygguf beb
i_j_f_gguf h[t_fhf \ha^moZ (VAV).

• k ghfbgZevguf \jZsZl_evguf fhf_glhf 20 Gf ^ey aZkehghd iehsZ^vx ^h
3 f2, k mq_lhf lj_gby.

• ijbf_gy_lky k dhgljhee_jZfb k ijh^he`bl_evguf mijZ\eyxsbf kb]gZehf
DC 0...10 <.

• GZijZ\e_gb_ \jZs_gby ijb\h^Z (ih qZkh\hc klj_ed_ beb ijhlb\� fh`gh
baf_gylv k ihfhsvx i_j_dexqZl_ey gZijZ\e_gby \jZs_gby�

• Ijb ih^Zq_ \oh^gh]h kb]gZeZ (> 0 <), ijb\h^ i_j_f_sZ_lky \i_j_^� gZ m]he
ijhihjpbhgZevguc kb]gZem� ^h "90°". ?keb mijZ\eyxsbc kb]gZe g_
baf_gy_lky� ijb\h^ hklZ_lky \ ^hklb]gmlhf iheh`_gbb�

• ?keb mijZ\eyxsbc kb]gZe ij_ju\Z_lky� gh gZijy`_gb_ hklZ_lky
g_baf_gguf� ijb\h^ \ha\jZsZ_lky \ "0°".

• ?keb mijZ\eyxsbc kb]gZe ij_ju\Z_lky� ijb\h^ hklZ_lky \ l_dms_f
iheh`_gbb, Z \jZsZl_evguc fhf_gl ijb wlhf mf_gvrZ_lky�

• F_oZgbdZ� Bg^bdZlhj iheh`_gby� jZkiheh`_gguc gZ i_j_oh^gbd_ \ZeZ
ihdZau\Z_l iheh`_gb_ m]eZ ih\hjhlZ ehiZkl_c aZkehgdb�

• We_dljhgbdZ: We_dljhgbdZ ijb\h^Z ]_g_jbjm_l \uoh^ghc kb]gZe DC 0...10 <�
ijhihjpbhgZevguc m]em ih\hjhlZ 0°...90°.

>ey jmqghc gZkljhcdb ijb\h^Z beb \ha^mrguo aZkehghd gZijZ\eyxsbc
f_oZgbaf ^he`_g [ulv hkeZ[e_g ijb ihfhsb dghidb "PUSH". Kf� "We_f_glu
mijZ\e_gby b gZkljhcdb" \ ]eZ\_ "F_oZgbq_kdbc ^baZcg".

Ijbf_g_gb_

Nmgdpbb

Hkgh\gu_ nmgdpbb

GZijZ\e_gb_
\jZs_gby

Bg^bdZpby
iheh`_gby

Jmqgh_ mijZ\e_gb_
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M]he ih\hjhlZ i_j_oh^gbdZ \ZeZ fh`_l [ulv h]jZgbq_g gZ m]he ^h 5° \
^bZiZahg_ 0°…90°.

Kf_s_gb_ b ^bZiZahg \jZs_gby (0...90°) fh`gh gZkljhblv ijb ihfhsb ^\mo
ihl_gpbhf_ljh\ (Kf� "L_ogbq_kdh_ mkljhckl\h").  Bkihevah\Zlv ^Zggmx
hkh[_gghklv ijb\h^Z fh`gh \ ke_^mxsbo kemqZyo:
• AZkehgdb k h]jZgbq_gguf m]ehf ih\hjhlZ, gZijbf_j 0°...45°, fh]ml bf_lv
mijZ\e_gb_ \ iheghf ^bZiZahg_ 0...10 <.

• DZd ijb\h^ \ ihke_^h\Zl_evghf dhglmj_ mijZ\e_gby� dhlhjuc fh`_l
\u^Z\Zlv mijZ\eyxsbc kb]gZe 0...10 < ^ey ihabpbhgbjh\Zgby [he__ q_f
h^gh]h mkljhckl\Z�

• < dhglmjZo mijZ\e_gby� bf_xsbo mijZ\eyxsbc kb]gZe� hlebqguc hl 0...10 <,
gZijbf_j 2...10 <.

>hihegbl_evgu_ i_j_dexqZl_eb h[_ki_qb\Zxl \kihfh]Zl_evgu_ nmgdpbb.
Lhqdb i_j_dexq_gby ^ey i_j_dexqZl_e_c A b B fh]ml [ulv \uklZ\e_gu
g_aZ\bkbfh \ ij_^_eZo 5° \ ^bZiZahg_ m]eZ ih\hjhlZ 0°...90.
Kf�  " Dhgkljmdpby", "Jmdh\h^kl\h ih imkdhgZeZ^hqguf jZ[hlZf", b "Ko_fZ
\gmlj_ggbo kh_^bg_gbc".

JZ[hq__ gZijy`_gb_ AC 24 <

MijZ\eyx
sbc

kb]gZe

Lbih\h_ ijbf_g_gb_
(Kf_s_gb_ b ^bZiZahg

\jZs_gby g_
gZkljZb\Zxlky)

Ijbf_g_gb_ k
gZkljZb\Z_fhf

mijZ\eyxsbf kb]gZehf
(>ey Kf_s_gby b

^bZiZahgZ \jZs_gby)
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i_j_dexqZl_
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DC 0...10 < GBB161.1E GBB166.1E GBB163.1E GBB164.1E

< k\yab k jZaebqgufb \ZjbZglZfb fhglZ`Z� \ aZ\bkbfhklb hl ^ebgu rlhdZ�
ij_^\Zjbl_evgZy k[hjdZ qZkl_c ijb\h^Z g_ ijhba\h^blky� I_j_oh^gbd rlhdZ k
bg^bdZlhjhf iheh`_gby ihklZ\ey_lky \ hl^_evghc miZdh\d_ \f_kl_ k
ijb\h^hf�

>ey baf_g_gby \jZsZl_evgh]h ^\b`_gby \ ihklmiZl_evgh_ fh`gh ijbf_gylv
ke_^mxsb_ ^hihegbl_evgu_ qZklb:
• Ebg_cguc gZ[hj (FhglZ`gZy ieZlZ k \g_r. ih^rbigbdhf) ASK71.1
• Ebg_cguc gZ[hj (JuqZ])                                                      ASK71.3
• Ebg_cguc gZ[hj (JuqZ] b FhglZ`gZy ieZlZ�                       ASK71.4

Ijb\h^ ihklZ\ey_lky k dZ[_e_f ^ebghc 0.9 f.

>hihegbl_evguc i_j_dexqZl_ev b�beb ihl_gpbhf_lj ^ey gZkljhcdb kf_s_gby
b ^bZiZahgZ \jZs_gby g_evay ^h[Z\blv \ mkljhckl\h ihke_ hnhjfe_gby
aZdZaZ� Ih`ZemcklZ aZdZau\Zcl_ gm`guc lbi� dhlhjuc \dexqZ_l \ k_[y \k_
g_h[oh^bfu_ hipbb�

Ijb\h^ fh`_l jZ[hlZlv k j_]meylhjZfb b dhgljhee_jZfb� bf_xsbfb
ijh^he`bl_evguc mijZ\eyxsbc kb]gZe DC 0...10 <� b m^h\e_l\hjyxsbfb \k_f
ghjfZf [_ahiZkghklb b aZsblu dhglmjh\ mijZ\e_gby.

F_oZgbq_kdh_
h]jZgbq_gb_ m]eZ
ih\hjhlZ

Ki_pbZevgu_
Nmgdpbb

GZkljZb\Z_fuc
mijZ\eyxsbc kb]gZe

GZkljZb\Z_fu_
^hihegbl_evgu_
i_j_dexqZl_eb

K\h^dZ�ih�lbiZf

IhklZ\dZ

>hihegbl_evgu_
ijbgZ^e_`ghklb

Kh_^bgbl_evguc
dZ[_ev

Ijbf_qZgb_

Dhf[bgZpbb
h[hjm^h\Zgby
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RZ]h\uc we_dljh^\b]Zl_ev ihklhyggh]h lhdZ h[_ki_qb\Z_l lhqgh_ mijZ\e_gb_
kdhjhklvx, l_dmsbc dhgljhev djmlys_]h fhf_glZ, gZ^_`gmx aZsblm hl
g_bkijZ\ghkl_c dZd ijb\h^Z lZd b aZkehghd�

Fh^mebjmxsbc mijZ\eyxsbc kb]gZe DC 0..10 < k dhgljhee_jZ ijb\h^bl \
^_ckl\b_ ijb\h^.  M]he ih\hjhlZ ijhihjpbhgZe_g mijZ\eyxs_fm kb]gZem.
Ijb ihfhsb "Uo" gZ ihl_gpbhf_lj_ fh`gh gZkljhblv kf_s_gb_ 0...5 °. ,b
kh\f_klgh k ihl_gpbhf_ljhf ³∆U”, fh`gh mklZgh\blv ^bZiZahg \jZs_gby
2...30 °.

100

0

UO ∆U (max. 30 V)
YU  (v)

YS (%)

46
37

D
01

2 5 10 35

2)1) 3)

Ys Ihabpbhgbjh\Zgb_ m]eZ ih\hjhlZ (100 % =
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1) Uo = 0 V, ∆U = 2 V Kf_s_gb_ = 0 V,
fbg� i_j_f_s_gb_ ijb Ys = 100

%
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3) Uo = 0 V, ∆U = 10 V AZ\h^kdb_ mklZgh\db
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Hldju\Z_l ijb\h^ hl  0% ... 50 % (= 45°) k ihfhsvx mijZ\eyxsbc kb]gZe hl
Umin = 2 < ^h Umax = 10 <.

<uqbke_gb_ agZq_gby ^ey ∆U:

Uo = 2 < ; ∆U = 16 <
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Ijb\_^_ggZy gb`_ beexkljZpby ihdZau\Z_l gZkljhcdm i_j_dexqZsbo
agZq_gbc ^ey ^hihegbl_evguo i_j_dexqZl_e_c : b < ih hlghr_gbx d m]em
ih\hjhlZ�

Ihabpby ^ey

mklZgh\db

i_j_oh^gbdZ rlhdZ �

iheh`_gb_

bg^bdZlhjZ

RdZeZ ijb\h^Z:
Ih qZkh\hc klj_ed_

IjbjZs_gb_
gZkljhcdb: 5°
=bkl_j_abk

i_j_dexq_gby: 2°

GZkljhcdZ oh^Z ^ey

i_j_dexqZl_e_c  A b
B

RdZeZ ijb\h^Z�

Ijhlb\ qZkh\hc

klj_ed_

Ihabpby ^ey

mklZgh\db

i_j_oh^gbdZ rlhdZ �

iheh`_gb_

bg^bdZlhjZ
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MklZgh\hqgu_ rlbnlu ^ey ^hihegbl_evguo i_j_dexqZl_e_c ih\hjZqb\Zxlky
\f_kl_ k ijb\h^hf� RdZeu khhl\_lkl\mxl lhevdh gZqZevghfm iheh`_gbx
ijb\h^Z �ijb \jZs_gbb ih qZkh\hc klj_ed_�.

Ijhqguc, ez]dbc� iheghklvx f_lZeebq_kdb_ dhjimkZ ijb\h^h\ \uiheg_gu ba
Zexfbgby� qlh ]ZjZglbjm_l ^ebl_evgmx wdkiemZlZpbx ijb\h^Z \
wdklj_fZevguo mkeh\byo�

G_ lj_[mxsbc h[kem`b\Zgby� [_krmfguc j_^mdlhj� k aZsblhc hl kju\Z b
i_j_]jmadb h[_ki_qb\Zxl ^ebl_evgmx wdkiemZlZpbx ijb\h^Z.

Ij_^\Zjbl_evgZy gZkljhcdZ ijb\h^Z + 2,5° ]ZjZglbjm_l iehlgh_ aZdjulb_
\ha^mrguo aZkehghd�

Ijb\h^ fh`gh gZkljhblv \jmqgmx iml_f gZ`Zlby dghidb "PUSH".

Ijb\h^ fh`gh aZdj_ieylv gZ rlhdZo jZaebqguo ^bZf_ljh\ b jZaebqguo nhjf�
d\Z^jZlghc� djm]ehc� ijb ihfhsb h^gh]h [helZ [eZ]h^Zjy aZiZl_glh\Zgghfm
L&G kihkh[m dj_ie_gby.
<hafh`gh dj_ie_gb_ i_j_oh^gbdZ rlhdZ k ex[hc klhjhgu \ aZ\bkbfhklb hl
^ebgu rlhdZ aZkehgdb.  >ey dhjhldbo rlhdh\� i_j_oh^gbd rlhdZ dj_iblky kh
klhjhgu \ha^moh\h^Z.
Kp_idZ i_j_oh^gbdZ rlhdZ b dj_ie_gb_ rlhdZ nbdkbjmxlky k ihfhsvx
^\moklhjhgg_]h am[qZlh]h aZp_ie_gby�

H]jZgbq_gb_ m]eZ ih\hjhlZ fh`gh gZkljhblv \ ^bZiZahg_ 0...90° k rZ]hf 5°.

I_j_dexqZl_ev gZijZ\e_gby \jZs_gby gZ i_j_^g_c iZg_eb kem`bl ^ey
baf_g_gby gZijZ\e_gby ^\b`_gby ijb\h^Z�

F_lZeebq_kdbc djhgrl_cg k [helhf kem`bl ^ey dj_ie_gby ijb\h^Z gZ
ijhlb\hiheh`ghc klhjhg_ ^_j`Zl_ey \ZeZ�

<k_ ijb\h^Z ihklZ\eyxlky k ijbkh_^bgbl_evguf dZ[_e_f ^ebghc ���f.

>hihegbl_evgu_ i_j_dexqZl_eb : b < h[_ki_qb\Zxl \kihfh]Zl_evgu_
nmgdpbb b gZkljZb\Zxlky gZ i_j_^g_c iZg_eb bkihegbl_evgh]h f_oZgbafZ�
gb`_ i_j_oh^gbdZ rlhdZ�

H[Z gZkljh_qguo ihl_gpbhf_ljZ Uo b ∆U jZkiheh`_gu gZ i_j_^g_c iZg_eb
ijb\h^Z�

GZkljZb\Z_fu_
^hihegbl_evgu_
i_j_dexqZl_eb
(Ki_pbZevgu_ lbiu)

Ijbf_qZgb_

F_oZgbq_kdh_

mkljhckl\h

Hkgh\gu_ dhfihg_glu

J_^mdlhj

Dhjimk

AZ\h^kdb_ mklZgh\db
^ey ijb\h^Z

JmqgZy gZkljhcdZ

KZfhp_gljbjmxsbck
y i_j_oh^gbd rlhdZ

F_oZgbq_kdh_
h]jZgbq_gb_ m]eZ
ih\hjhlZ

MklZgh\dZ
gZijZ\e_gby
\jZs_gby

Djhgrl_cg ^ey
mklZgh\db

We_dljbq_kdb_ kh_^bg_gby

>hihegbl_evgu_
We_f_glu

>hihegbl_evgu_
i_j_dexqZl_eb

Ihl_gpbhf_lju ^ey
gZkljhcdb kf_s_gby b
m]eZ ih\hjhlZ
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Kf� jZa^_e  "Dhgkljmdpby" and " Jmdh\h^kl\h ih imkdhgZeZ^hqguf jZ[hlZf "
^Zggh]h ^hdmf_glZ.
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12 KZfhp_gljbjmxsbcky
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Hkgh\gu_ k\_^_gby ih ijbf_g_gbx kbkl_fu mijZ\e_gby ih^jh[gh baeh`_gu
\ aZf_ldZo ih bg`bgbjbg]m�  Ijhqlbl_ \k_ aZf_ldb ih bg`bgbjbg]m i_j_^
mklZgh\dhc� we_dljh�fhglZ`hf� b gZeZ^dhc ijb\h^Z�.  H[jZlbl_ hkh[h_
\gbfZgb_ gZ bgnhjfZpbx ih [_ahiZkghklb� b ke_^mcl_ \k_f bgkljmdpbyf
hlghkbl_evgh mijZ\eyxs_]h kb]gZeZ DC 0...10 <.

>Zggu_ ijb\h^u fh]ml ijbf_gylvky lhevdh \ kbkl_fZo ^ey ijbeh`_gbc�
i_j_qbke_gguo \ ijbeZ]Z_fuo ^hdmf_glZo�  < ^hiheg_gb_� \k_ ki_pbZevgu_
nmgdpbb ijb\h^Z b ijZ\beZ ^he`gu \uihegylvky� dZd mdZaZgh gZ lblmevghf
ebkl_ ^Zggh]h ^hdmf_glZ �<u^_e_gh `bjguf rjbnlhf� b \ jZa^_eZo
³Ijbf_g_gb_´� ³AZf_ldb ih bg`bgbjbg]m´ b ³L_ogbq_kdb_ >Zggu_´.

>Zggu_ ijb\h^u fh`gh ijbf_gylv lhevdh k [_ahiZkguf gZijy`_gb_f
hkh[h gbadh]h mjh\gy (SELV/PELV) \ khhl\_lkl\bb k  EN 60 730.

Ijbf_gy_lky eb[h ebg_cgh_ gZijy`_gb_ eb[h [_ahiZkgh_ gZijy`_gb_
hkh[h gbadh]h mjh\gy ^ey ^hihegbl_evguo i_j_dexqZl_e_c A b B.  G_
^himkdZ_lky ijbf_gylv h[Z lbiZ ^ey h^gh]h mkljhckl\Z.  Ijbf_g_gb_ jZaguo
nZa ^himkdZ_lky�

G_ ^himkdZ_lky hldju\Zlv ijb\h^!

>himkdZ_lky we_dljbq_kdh_ iZjZee_evgh_ kh_^bg_gb_ ^ey ijb\h^h\ h^gh]h
lbiZ ijb mkeh\bb qlh bkdexqZ_lky bo \aZbfgh_ \ebygb_�  Ml_qdb gZijy`_gby
gZ ebgbb we_dljhiblZgby g_ ^himkdZxlky�.  D h^ghfm dhgljhee_jm L&G k
\uoh^hf 0...10 <, \u fh`_l_ ih^dexqblv ^h 10 ijb\h^h\�

G_ ^himkdZ_lky f_oZgbq_kdh_ kiZjb\Zgb_ ijb\h^h\�

G_h[oh^bfh_ dhebq_kl\h ijb\h^h\ aZ\bkbl hl g_kdhevdbo nZdlhjh\ djmlys_]h
fhf_glZ� Ihke_ ihemq_gby ^bZiZahgZ djmlysbo fhf_glh\ aZkehgdb (Gf/f2) hl
dhfiZgbb�ijhba\h^bl_ey b hij_^_e_gby jZaf_jh\ aZkehgdb� \uqbkebl_
djmlysbc fhf_gl� g_h[oh^bfuc ^ey i_j_f_s_gby aZkehgdb ih ke_^mxs_c
nhjfme_:

H[sbc djmlysbc fhf_gl= Hp_gdZ djmlys_]h fhf_glZ Q IehsZ^v aZkehgdb

H[s__ dhebq_kl\h gm`guo ijb\h^h\:

Dhebq_kl\h ijb\h^h\
=

H[sbc djmlysbc fhf_gl

SF x Djmlysbc fhf_gl ijb\h^Z �ih
ki_pbnbdZpbb�

SF� Dhwnnbpb_gl gZ^_`ghklb� Dh]^Z lj_[m_lky \uqbke_gb_ qbkeZ ijb\h^h\� \
nhjfmem gm`gh ^h[Z\blv Dhwnnbpb_gl gZ^_`ghklb� mqblu\Zxsbc
jZkkh]eZkh\Zgb_ \_ebqbg b l�^� J_dhf_g^m_lky dhwnnbpb_gl 0.80 (beb 80%
hl ghjfZevgh]h djmlys_]h fhf_glZ).

• < p_eyo [_ahiZkghklb bkihevah\Zgby� ljZgknhjfZlhju ^he`gu bf_lv

^\hcgmx baheypbx \ khhl\_lkl\bb k (1 �� ���. LjZgknhjfZlhju ^he`gu

[ulv \uiheg_gu ^ey g_ij_ju\ghc jZ[hlu.
• Kh[ex^Zlv \k_ f_klgu_ ghjfu b ijZ\beZ  [_ahiZkghklb� hlghkysb_ky d
jZaf_jZf b kl_i_gb aZsblu ljZgknhjfZlhjh\.

• Hij_^_eylv ihlj_[e_gb_ fhsghklb ljZgknhjfZlhjh\ kmffbjh\Zgb_f
fhsghkl_c \k_o ijbf_gy_fuo ijb\h^h\.

Kfhljbl_ jZa^_eu "Jmdh\h^kl\h ih imkdhgZeZ^hqguf jZ[hlZf " b "<gmlj_ggyy
ko_fZ" ^Zggh]h jmdh\h^kl\Z Z lZd`_ jZ[hqb_ q_jl_`b kbkl_fu HVAC.

<_ebqbgu dhfi_gkZpbb �'8� b ^bZiZahg oh^Z �8R� ^he`gu [ulv hlf_q_gu gZ
khhl\_lkl\mxsbo ko_fZo mijZ\e_gby..

AZf_qZgby�ih

ijh_dlbjh\Zgbx

<k_ iZjZ]jZnu� ihf_q_ggu_

ki_pbZevguf lj_m]hevgbdhf

´<gbfZgb_�´ kh^_j`Zl

ki_pbZevgmx bgnhjfZpbx h

f_jZo ih [_ahiZkghklb b

h]jZgbq_gbyf� dhlhju_ ^he`gu

\uihegylvky ijb ex[uo

h[klhyl_evkl\Zo ^ey

ij_^hl\jZs_gby nbabq_kdbo

ih\j_`^_gbc mkljhckl\Z b

\uoh^Z _]h ba kljhy�

IjZ\bevgh_
ijbf_g_gb_

>hihegbl_evgu_
i_j_dexqZl_eb A, B

We_dljhiblZgb_ AC24<

<gbfZgb_

We_dlj.
iZjZee_evgh_
ih^dexq_gb_
ijb\h^h\

Ijbf_qZgb_

J_dhf_g^m_fu_
ijb\h^u

NhjfmeZ

JZkq_l
ljZgknhjfZlhjh\
AC 24 <

Ih^dexq_gb_ b
imkdh�gZeZ^dZ

MklZgh\db
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<ky bgnhjfZpby b hq_j_^ghklv jZ[hl ih ih^]hlh\d_ b mklZgh\d_ ijb\h^Z
baeh`_gZ \ Jmdh\h^kl\_ ih fhglZ`m 0���� ihklZ\ey_fhf k ijb\h^hf�
I_j_oh^gbd \ZeZ� Z lZd`_ \k_ ^jm]b_ bg^b\b^mZevgu_ qZklb ij_^\Zjml_evgh
g_ mklZgZ\eb\Zxlky gZ ijb\h^� Z fhglbjmxlky \ aZ\bkbfhklb hl ^ebgu rlhdZ
aZkehgdb. Kf� jZa^_e "F_oZgbq_kdh_ mkljhckl\h" ^Zggh]h jmdh\h^kl\Z.

Ijb fhglZ`_ ijb\h^Z g_ihkj_^kl\_ggh gZ rlhd aZkehgdb ^he`gZ
bkihevah\Zlvky fhglZ`gZy kdh[Z� =em[bgZ mqZkldZ rlhdZ \ hkgh\Zgb_ ^he`gZ
[ulv ^hklZlhqghc ^ey gZ^_`gh]h dj_ie_gby.

BgnhjfZpby h fbgbfZevghc ^ebg_ b ^bZf_lj_ \ZeZ aZkehgdb bf__lky \
jZa^_e_ ³L_ogbq_kdb_ ^Zggu_´.

Iheh`_gb_ ijb\h^Z ^he`gh \u[bjZlvky k mq_lhf ^hklmiZ d we_dljbq_kdbf
dZ[_eyf b gZkljh_qguf mkljhckl\Zf gZ i_j_^g_c ih\_joghklb ijb\h^Z. Kf�
jZa^_e "=Z[Zjblgu_ jZaf_ju".

Ijb\h^ ihklZ\ey_lky k ij_^\Zjbl_evghc gZkljhcdhc + 2,5°� qlh h[_ki_qb\Z_l
iehlgh_ aZdjulb_ \ha^mrguo aZkehghd�

>ey iehlgh]h aZdjulby aZkehghd b lhqghc mklZgh\db i_j_dexqZl_e_c : b <
ijb\h^ hdhgqZl_evgh gZkljZb\Z_lky k ihfhsvx fhglZ`gh]h i_j_oh^gbdZ
rlhdZ b bg^bdZlhjZ iheh`_gby \ khhl\_lkl\bb k bgkljmdpb_c ih mklZgh\d_�

Ijb g_h[oh^bfhklb fh`gh h]jZgbqblv m]he ih\hjhlZ gZ 5°iml_f mklZgh\db
i_j_oh^gbdZ rlhdZ ijb\h^Z \ khhl\_lkl\mxs__ iheh`_gb_.

Ijbf_g_gb_ i_j_oh^gbdh\� ij_h[jZamxsbo \jZsZl_evgh_ ^\b`_gb_ \ZeZ \
ihklmiZl_evgh_ hibkZgh \ ]eZ\_ ³K\h^dZ lbih\´�

<ky bgnhjfZpby g_h[oh^bfZy ^ey gZeZ^hqguo jZ[hl kh^_j`blky \
ke_^mxsbo ^hdmf_glZo�

• >Zggh_ jmdh\h^kl\h (4636)
• Bgkljmdpby ih mklZgh\d_ M4613
• JZ[hqZy ^bZ]jZffZ

Ijh\_jvl_ khhl\_lkl\b_ \k_o ^himklbfuo mkeh\bc� i_j_qbke_gguo \ jZa^_e_
³L_ogbq_kdb_ ^Zggu_´.

• Ijh\_jvl_ ijZ\bevghklv mklZgh\db b khhl\_lkl\b_ \k_o f_oZgbq_kdbo
j_]mebjh\hd ijh_dlguf iZjZf_ljZf� >hihegbl_evgh m[_^bl_kv \ iehlghklb
aZdjulby aZkehghd�.

• AZdj_ieycl_ ijb\h^ gZ^_`gh� qlh[u ba[_]Zlv [hdh\hc aZ]jmadb

• Ijh\_jvl_ gZijZ\e_gb_ \jZs_gby� AZkehgdb fh`gh gZkljhblv \jmqgmx
gZ`Zlb_f dghidb "PUSH".

• M[_^bl_kv \ khhl\_lkl\bb ih^dexq_gby we_dljbq_kdbo dZ[_e_c ko_f_
ih^dexq_gby.

• JZ[hq__ gZijy`_gb_ AC 24 < (SELV/PELV) ^he`gh [ulv \ ij_^_eZo
\_ebqbg ^himkdZ.

• Ijh\_jdZ jZ[hlhkihkh[ghklb:
– Ijb ijbf_g_gbb mijZ\eyxs_]h kb]gZeZ DC �� < mijZ\eyxs_]h kb]gZeZ
ijb\h^ ^he`_g ih\hjZqb\Zlvky hl �° gZ ��° �beb \ dhg_qgh_ iheh`_gb_
m]eZ ih\hjhlZ).

– GZijZ\e_gb_ ih\hjhlZ ^he`gh kh\iZ^Zlv k gZijZ\e_gb_f� \u[jZgghf
i_j_dexqZl_e_f gZijZ\e_gby�

– Ijb\h^ hklZgZ\eb\Z_lky ijb ij_ju\Zgbb jZ[hq_]h gZijy`_gby�
– Ijb ij_ju\Zgbb mijZ\eyxs_]h kb]gZeZ� gh khojZg_gbb jZ[hq_]h
gZijy`_gby ijb\h^ ^he`_g \ha\jZsZlvky \ iheh`_gb_ "0°".

AZf_qZgby�ih

fhglZ`m

Bgkljmdpbb ih
fhglZ`m

FhglZ`gZy kdh[Z

Rlhdb aZkehghd

Iheh`_gb_ ijb
fhglZ`_

AZ\h^kdb_ gZkljhcdb

JmqgZy gZkljhcdZ

F_oZgbq_kdh_
h]jZgbq_gb_ m]eZ
ih\hjhlZ

Ijbf_g_gb_
fhglZ`guo gZ[hjh\

AZf_qZgby ih imkdh�

gZeZ^hqguf jZ[hlZf

Kkuedb

<g_rgb_ mkeh\by

F_oZgbq_kdZy
ijh\_jdZ

We_dljbq_kdZy
ijh\_jdZ
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• GZijy`_gb_ gZ \uoh^_ DC 0...10 < khhl\_lkl\m_l i_j_f_s_gbx bg^bdZlhjZ
iheh`_gby 0...90° .

• >ey gZkljhcdb gm`gh]h iheh`_gby kjZ[Zlu\Zgby dhgp_\uo i_j_dexqZl_e_c
i_j_dexqbl_ ^hihegbl_evgu_ dhglZdlu : b <.

I_j_dexqZl_ev mklZgZ\eb\Z_lky \ ihabpbb i_j_f_s_gby �Ih qZkh\hc klj_ed_
".

>hihegbl_evgu_ i_j_dexqZl_eb bf_xl aZ\h^kdmx gZkljhcdm�
I_j_dexqZl_ev A: LhqdZ i_j_dexq_gby 5°
I_j_dexqZl_ev B: LhqdZ i_j_dexq_gby 85°

>ey lh]h� qlh[u baf_gylv mklZgh\hqgu_ iZjZf_lju $ b %� bkihevamcl_
iehkdmx hl\_jldm� qlh[u ih\hjZqb\Zlv gZkljh_qgmx rdZem \ klhjhgm
`_eZ_fhc mklZgh\db.

<_ebqbgu m]eh\ khhl\_lkl\mxl rdZe_ lhevdh ijb iheh`_gbb ���� �Ih qZkh\hc
klj_ed_��

Ihl_gpbhf_lju� dhlhju_ bkihevamxlky� qlh[u hlj_]mebjh\Zlv kf_s_gb_ b
mklZgh\hqgu_ iZjZf_lju ^bZiZagZ i_j_f_s_gby bf_xl ke_^mxsmx
aZ\h^kdmx mklZgh\dm:
Kf_s_gb_ "Uo" = 0 V; >bZiZahg "∆U" = 10 V

Ijb gZkljhcd_ jZkq_lghc \_ebqbgu bkihevamcl_ iehkdmx hl\_jldm \
khhl\_lkl\bb k bgnhjfZpb_c baeh`_gghc \ jZa^_e_ �L_ogbq_kdZy
dhgkljmdpby��

We_dljhiblZgb_ AC24 < JZ[hq__ gZijy`_gb_

;_ahiZkgh_ gZijy`_gb_ gbadh]h mjh\gy (SELV/PELV) \
khhl\_lkl\bb k

Lj_[h\Zgbyfb [_ahiZkghklb ^ey \g_rg_c baheypbb

ljZgknhjfZlhjh\�

<g_rgyy aZsblZ Nb^_jZ

QZklhlZ k_lb

Wg_j]hihlj_[e_gb_: ijb jZ[hl_

\ j_`bf_ h`b^Zgby

AC 24 V + 20 %

EN 60 730
EN 60 742

max. 10 A
50/60 Hz
4 VA/2 W
1.8 VA/1 W

MijZ\eyxsbc \oh^ghc kb]gZe

Nmgdpbhgbjh\Zgb_

lhevdh ^ey GBB163.1E
b GBB164.1E

<uoh^ghc kb]gZe ^ey

bg^bdZpbb iheh`_gby

<oh^gh_ gZijy`_gb_ (de_ffu 8-2)
FZdk. >himklbfh_ \oh^gh_ gZijy`_gb_
<oh^gh_ khijhlb\e_gb_

AhgZ g_qm\kl\bl_evghklb (^ey g_gZkljZb\Z_fuo jZ[hqbo
nmgdpbc)

Kf_s_gb_ Uo (GZkljZb\Z_lky ijb ihfhsb ihl_gpbhf_ljZ)
>bZiZahg ∆U ^ey Ys = 100 % (GZkljZb\Z_lky ijb ihfhsb
ihl_gpbhf_ljZ)
AhgZ g_qm\kl\bl_evghklb (^ey gZkljZb\Z_fuo jZ[hqbo nmgdpbc)

<uoh^ghc kb]gZe (de_ffu 9-2)
<uoh^gh_ gZijy`_gb_ (^ey Ys = 0...100%)
FZdk. <uoh^ghc lhd
AZsblZ hl g_ijZ\bevgh]h ih^dexq_gby

DC 0...10 V
DC 35 V
>100 kΩ

200 mV

DC 0...5 V

DC 2...30 V

2 % of ∆U

DC 0...10 V
DC ± 1 mA
max. AC 24 V

>hihegbl_evgu_

i_j_dexqZl_eb

Lhevdh ^ey GBB164.1E
b GBB166.1E

JZkq_lgZy \_ebqbgZ dhglZdlh\

J_kmjk: 6 A j_abklb\g�, 2 A bg^mdlb\g�

5 A j_abklb\g�,, 1 A bg^mdlb\g�

;_a gZ]jmadb

GZijy`_gb_

BkiulZgb_ gZ ijh[hc ^hihegbl_evgh]h \udexqZl_ey gZ dhjimk

MklZgh\hqguc ^bZiZahg ^ey i_j_db^guo dhglZdlh\

MklZgh\dZ ijbjZs_gby

6 A resistive, 2 A inductive
104 switchings
5 x 104 switchings
106 switchings
AC 24...230 V
AC 4 kV
5°...85°
5°

AZ\h^kdZy gZkljhcdZ
i_j_�dexqZl_e_c
gZijZ\e_gby ih\hjhlZ

AZ\h^kdZy gZkljhcdZ
^ey ^hihegbl_evguo
i_j_dexqZl_e_c A b B
(kf� "Dhgkljmdpby")

Ijbf_qZgb_

>_ckl\b_ aZ\h^kdhc
mklZgh\db

L_ogbq_kdb_

^Zggu_
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=bkl_j_abk i_j_dexq_gby

AZ\h^kdZy mklZgh\dZ:
I_j_dexqZl_ev A
I_j_dexqZl_ev B

2°

5°
85°

Kh_^bgbl_evgu_ dZ[_eb We_dljhiblZgb_ b kb]gZevgZy ebgby (de_ffu 1-2-8-9)
>hihegbl_evgu_ i_j_dexqZl_eb  (de_ffu S1...S6)
>himklbfZy ^ebgZ kb]gZevghc ebgbb

4 x 0.75 mm2

6 x 0.75 mm2

300 m

F_oZgbq_kdb_ ^Zggu_ GhfbgZevguc djmlysbc fhf_gl

FbgbfZevguc m^_j`b\Zxsbc djmlysbc fhf_gl (k jZ[hqbf
gZijy`_gb_f)
 FbgbfZevguc m^_j`b\Zxsbc djmlysbc fhf_gl([_a
gZijy`_gby)
FZdkbfZevguc djmlysbc fhf_gl

GhfbgZevguc m]he ih\hjhlZ (k bg^bdZpb_c iheh`_gby)
FZdk. m]he ih\hjhlZ (k f_oZgbq_kdbf h]jZgbq_gb_f)
<j_fy ih\hjhlZ gZ GhfbgZevguc m]he ih\hjhlZ 90°
(^\b]Zl_e_f)
GZijZ\e_gb_ ih\hjhlZ (hij_^_ey_lky iheh`_gb_f
i_j_dexqZl_ey)
F_oZgbq_kdZy gZjZ[hldZ gZ hldZa

JZaf_ju ^ey rlhdZ aZkehgdb

Djm]euc

D\Z^jZlguc

Mbg. >ebgZ
Madk. @_kldhklv rlhdZ

=Z[Zjblgu_ jZaf_ju ijb\h^Z

<_k

20 Nm

> 20 Nm
> 6 Nm

< 40 Nm
90°
95°
150 s

clockwise/counter clockwise

105 cycles

8...25.6 mm
6...18 mm
20 mm
< 400HV
see "Dimensions"
2 kg

<g_rgb_ mkeh\by LjZgkihjlbjh\dZ

DebfZlbq_kdb_ mkeh\by

L_fi_jZlmjZ

<eZ`ghklv

F_oZgbq_kdb_ mkeh\by

>_ckl\b_

DebfZlbq_kdb_ mkeh\by

Temperature
 <eZ`ghklv([_a dhg^_gkZlZ)

IEC 721-3-2
Class 2K3
−32...+70 °C
< 95% r. h.
Class 2M2
IEC 721-3-3
Class 3K5
−32....+55 °C
< 95% r. h.

IP-Dh^ Lbi dhjimkZ kh]eZkgh EN 60 529 IP 44

- Khhl\_lkl\b_ < khhl\_lkl\bb k ^bj_dlb\Zfb ?\jhi_ckdh]h KhxaZ

We_dljhfZ]gblgZy kh\f_klbfhklv (EMC)
>bj_dlb\Z ih gbadhfm gZijy`_gbx

89/336/EEC
73/23/EEC

KlZg^Zjl ba^_eby :\lhfZlbq_kdb_ we_dljbq_kdb_ j_]meylhju b dhgljhee_ju ^ey

[ulh\h]h ijbf_g_gby b ^jm]bo ijbeh`_gbc (Lbi 1)
EN 60 730

We_dljhfZ]gblgZy

kh\f_klbfhklv

<u^_e_gb_

Klhcdhklv

EN 50 081-1
EN 50 082-1
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M

46
36

G
01

A100%

0%

DC 0..10 V

(G
)

AC 24 V DC 0..10 V

GBB16...

(Y
)

(G
0)

(U
)

(Q
12

)

(Q
14

)

(Q
24

)

(Q
22

)

2 9 S2 S3 S5 S6

1 8 S1 S4

(Q
11

)

(Q
21

)

B

AC 24 V...230 V / 6 (2) A

<k_ dZ[_eb ihf_q_gu p\_lhf b ijhfZjdbjh\Zgu.

Kh_^bgbl_ev
guc dZ[_ev

FZjdbjh
\dZ

HibkZgb_ p_eb P\_l Dh^
de_ffu
L&G

Ijb\h^u AC
24 <

1 Kbkl_fguc ihl_gpbZe AC
24 <

djZkguc G

2 Kbkl_fgZy g_cljZev q_jguc G0

8 MijZ\eyxsbc kb]gZe DC 0
... 10 <

k_juc Y

9 Bg^bdZpby iheh`_gby DC
0 ... 10 <

jhah\uc U

>hi�

i_j_dexqZl_e
b

S1 I_j_dexqZl_ev A  <oh^ k_juc/dj
Zkg

Q11

S2 I_j_dexqZl_ev A
GhjfZevgh aZdjuluc
dhglZdl

k_juc/]h
em[

Q12

S3 I_j_dexqZl_ev A
GhjfZevgh hldjuluc
dhglZdl

k_juc/j
hah\

Q14

S4 I_j_dexqZl_ev B <oh^ q_jg/djZ
kg

Q21

S5 I_j_dexqZl_ev B
GhjfZevgh aZdjuluc
dhglZdl

q_jg/]he
m[

Q22

S6 I_j_dexqZl_ev B
GhjfZevgh hldjuluc
dhglZdl

q_jg/jha
h\

Q24

Ko_fu

GBB161.1E
GBB166.1E
GBB163.1E
GBB164.1E

<gmlj_ggyy
we_dljbq_kdZy
ko_fZ

JZaf_ldZ dZ[_ey
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GBB16...

N dhgljhee_j beb \o��\uo�

Mkljhckl\h
Y Ijb\h^ GCA16...
P Bg^bdZlhj iheh`_gby
SP Kbkl_fguc ihl_gpbZe
SN Kbkl_fgZy g_cljZev
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o 6... 18 mm

m
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Taptite
M6 x 16
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S1...S6

Ko_fZ kh_^bg_gbc

GBB161.1E
GBB166.1E
GBB163.1E
GBB164.1E

=Z[Zjblguc

q_jl_`
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