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2 MklZgh\dZ

Ijb\h^Z

Ij_^mij_`^_gb_

L\_j^h ijb^_j`b\Zcl_kv
bgkljmdpbc

G_h[oh^bfh l\_j^h ke_^h\Zlv

bgkljmdpbyf ih fhglZ`m

f_oZgbq_kdhc b we_dljbq_kdhc

qZkl_c Ijb\h^Z� Ex[u_ \hijhku

beb khfg_gby ke_^m_l Z^j_kh\Zlv

ihklZ\sbdm h[hjm^h\Zgby�

<eZ^_e_p beb ihevah\Zl_ev

hl\_qZ_l aZ lh� qlh mklZgh\dZ

Ijb\h^Z b ex[uo ^jm]bo

we_f_glh\� dZd b kihkh[u bo

wdkiemZlZpbb b h[kem`b\Zgby�

ih^qbgyxlky lj_[h\Zgbyf

A^hjh\vy b ;_ahiZkghklb

Ljm^h\h]h AZdhgZ \ Kh_^bg_gghf

Dhjhe_\kl\_ beb

khhl\_lkl\mxsbo

aZdhgh^Zl_evkl\� ijZ\be b

dh^_dkh\� ^_ckl\mxsbo \ kljZg_�

]^_ bkihevam_lky wlh

h[hjm^h\Zgb_�

Ij_^mij_`^_gb_

Dhfi_l_gpby mklZgh\sbdZ

Ijb\h^ ^he`_g mklZgZ\eb\Zlvky

lhevdh ijhn_kkbhgZevgufb

fhglZ`gbdZfb� agZdhfufb k

lj_[h\Zgbyfb [_ahiZkghklb b

WFK� K[hjsbd hl\_qZ_l aZ lh�

qlh[u dhg_qguc ijh^mdl beb

kbkl_fZ khhl\_lkl\h\Zeb \k_f

hlghkysbfky d g_fm aZdhgZf \

kljZg_� ]^_ hgb bkihevamxlky�   

AZf_qZgb_

Bgkljmdpbb b bgnhjfZpby \ ^Zgghf Jmdh\h^kl\_

ih MklZgh\d_ hlghkylky dh \k_f fh^_eyf Ijb\h^Z

Unidrive (Xgb^jZc\�� _keb dZdb_�eb[h hlebqby g_

h]h\hj_gu ki_pbZevgh�

2.1 Lj_[h\Zgby d
hdjm`Zxs_c kj_^_

Ij_^mij_`^_gb_

MklZgh\dZ \ rdZn

Ijb\h^ ^he`_g [ulv aZsbszg hl

\h^u� dhg^_gkZlZ b ijh\h^ysbo

we_dljbq_kl\h aZ]jyag_gbc� Dh]^Z

hg fhglbjm_lky k

miehlgbl_evgufb ijhdeZ^dZfb b

\\h^gufb dZ[_evgufb

aZ]emrdZfb� ^hklb]Z_lky kl_i_gv

aZsblu IP40 NEMA 1

(khhl\_lkl\mxsZy IEC529).  
Lj_[h\Zgbyf UL Ijb\h^
khhl\_lkl\m_l ijb mklZgh\d_ \

rdZnm lbiZ � kh]eZkgh UL50.

Ij_^mij_`^_gb_

Dhgljhev ^hklmiZ

RdZn ^he`_g ij_^hl\jZsZlv

^hklmi d h[hhjm^h\Zgbx \k_o� aZ

bkdexq_gb_f miheghfhq_ggh]h

h[mq_ggh]h h[kem`b\Zxs_]h

i_jkhgZeZ.

Ij_^mij_`^_gb_

Ih`ZjhaZsblgZy
h[hehqdZ

RdZn ^ey Ijb\h^Z g_

deZkkbnbpbjm_lky dZd

ih`ZjhaZsblgZy h[hehqdZ� ?keb

lj_[m_lky lZdhc mjh\_gv aZsblu�

Ijb\h^ gZ^h mklZgZ\eb\Zlv \

h]g_klhcdbc dh`mo�

Ij_^mij_`^_gb_

HiZkgu_ ahgu

Ijb\h^ g_ ^he`_g jZkiheZ]Zlvky

\ f_klZo� deZkkbnbpbjm_fuo dZd

hiZkgu_� _keb hg g_ mklZgh\e_g \

khhl\_lkl\mxs_f rdZnm b

mklZgh\dZ g_ k_jlbnbpbjh\ZgZ�

Ij_^mij_`^_gb_

I_j_^ bkihevah\Zgb_f Ijb\h^Z \

j_`bf_ j_dmi_jZpbb� g_h[oh^bfh

ijhba\_klb _]h gZkljhcdm \f_kl_ k

f_oZgbq_kdhc qZklvx ijb\h^ghc

kbkl_fu� >ey ihemq_gby

^_lZevghc bgnhjfZpbb ih

^Zgghfm \hijhkm dhglZdlbjmcl_ k

ihklZ\sbdhf Ijb\h^Z�

1. H[jZsZcl_kv d Ijbeh`_gbx C >Zggu_ aZ
ih^jh[ghklyfb h lj_[h\Zgbyo d hdjm`Zxs_c
kj_^_.

2. ?keb _klv \_jhylghklv ihy\e_gby dhg^_gkZlZ

\ i_jbh^� dh]^Z Ijb\h^ g_ bkihevam_lky�

g_h[oh^bfh mklZgh\blv Zglbdhg^_gkZpbhgguc

gZ]j_\Zl_ev� Hg ^he`_g \udexqZlvky� dh]^Z

Ijb\h^ jZ[hlZ_l� j_dhf_g^m_lky

Z\lhfZlbq_kdh_ \dexq_gb_�\udexq_gb_
gZ]j_\Zl_ey.

3. ?keb Ijb\h^ fhglbjm_lky g_ihkj_^kl\_ggh

gZ^ ex[uf h[hjm^h\Zgb_f� \u^_eyxsbf

l_ieh �gZijbf_j� ^jm]hc Ijb\h^�� lh
fZdkbfZevgZy l_fi_jZlmjZ ijyfh ih^

fhglbjm_fuf Ijb\h^hf ^he`gZ

jZkkfZljb\Zlvky dZd l_fi_jZlmjZ

hdjm`Zxs_c kj_^u�

4. ?keb Ijb\h^ fhglbjm_lky gb`_ ^jm]h]h

h[hjm^h\Zgby �gZijbf_j� ^jm]h]h Ijb\h^Z��

hg g_ ^he`_g \ua\Zlv m\_ebq_gby

hdjm`Zxs_c l_fi_jZlmju ^ey wlh]h

h[hjm^h\Zgby.
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5. ?keb lj_[m_lky khhl\_lkl\b_ klZg^ZjlZf ih

WFK� rdZn ^he`_g [ulv ba]hlh\e_g ba

f_lZeeZ� gh hl g_]h g_ lj_[m_lky

khhl\_lkl\by ki_pbZevguf lj_[h\Zgbyf ih
WFK�

I_j_q_gv lj_[h\Zgbc 8/ ^Zg \ Ijbeh`_gbb %�

2.2 We_dljhfZ]gblgZy
kh\f_klbfhklv

< aZ\bkbfhklb hl lj_[h\Zgbc d mklZgh\d_

g_h[oh^bfh ke_^h\Zlv h^ghfm ba mdZaZgguo
mjh\g_c we_dljhfZ]gblghc kh\f_klbfhklb �WFK��

H[uqgu_ f_ju ih WFK

Wlb f_ju j_dhf_g^mxlky� dh]^Z kljh]h_

kh[ex^_gb_ klZg^Zjlh\ gZ we_dljhfZ]gblgu_

baemq_gby g_ lj_[m_lky� Ijbgylb_f ^Zgguo f_j

jbkd g_]Zlb\gh]h \ha^_ckl\by gZ jZkiheh`_ggh_

\[ebab Ijb\h^Z we_dljhggh_ h[hjm^h\Zgb_
k\h^blky d fbgbfmfm .

Khhl\_lkl\b_ klZg^ZjlZf gZ WFK
baemq_gby

Bkihevah\Zgb_ f_jhijbylbc ^Zggh]h mjh\gy

j_dhf_g^m_lky� _keb lj_[m_lky kljh]h_

khhl\_lkl\b_ klZg^ZjlZf gZ we_dljhfZ]gblgu_

baemq_gby� Djhf_ lh]h� j_dhf_g^m_lky ijbgbfZlv

^Zggu_ f_ju� dh]^Z Ijb\h^ mklZgZ\eb\Z_lky \

`behf jZchg_ beb \[ebab qm\kl\bl_evgh]h

we_dljhggh]h h[hjm^h\Zgby� lZdh]h dZd
jZ^bhijb_fgbdb beb ih^h[gh]h _fm.

Khhl\_lkl\b_ EN61800-3 (klZg^Zjlm gZ
kbkl_fu we_dljhijb\h^h\)

Khhl\_lkl\b_ lj_[h\Zgbyf wlh]h klZg^ZjlZ

aZ\bkbl hl hdjm`Zxs_c kj_^u� \ dhlhjhc [m^_l

jZ[hlZlv Ijb\h^� ke_^mxsbf h[jZahf:

JZ[hlZ \ kj_^_ i_j\h]h jh^Z

Kh[ex^Zcl_ mdZaZgby� ijb\_^zggu_ ih^

aZ]heh\dhf Khhl\_lkl\b_ klZg^ZjlZf gZ WFK

baemq_gby. <k_]^Z [m^_l gm`_g jZ^bqZklhlguc
nbevlj� >ey g_dhlhjuo Ijb\h^h\ fh]ml

ihlj_[h\Zlvky ^hihegbl_evgu_ f_lh^u
nbevljh\Zgby.

JZ[hlZ \ kj_^_ \lhjh]h jh^Z

JZ^bhqZklhlguc nbevlj �nbevlj jZ^bhihf_o�

fh`_l b g_ ihlj_[h\Zlvky� Ke_^mcl_ mdZaZgbyf�

ijb\_^_gguf ih^ aZ]heh\dhf H[uqgu_ f_ju ih

WFK beb Khhl\_lkl\b_ klZg^ZjlZf gZ WFK \

aZ\bkbfhklb hl lj_[h\Zgbc ihlj_[bl_ey.

Ij_^hkl_j_`_gb_

Kj_^Z \lhjh]h jh^Z h[uqgh

\dexqZ_l \ k_[y gbadh\hevlgu_

k_lb ijhfure_ggh]h

we_dljhkgZ[`_gby� g_ ih^Zxsb_

wg_j]bx \ `beu_ a^Zgby� JZ[hlZ

Ijb\h^Z \ lZdhf hdjm`_gbb [_a

nbevljZ jZ^bhihf_o fh`_l

hdZaZlv \ebygb_ gZ

gZoh^ys__ky ih[ebahklb

we_dljhggh_ h[hjm^h\Zgb_� qvy

qm\kl\bl_evghklv g_ [ueZ

ijbgylZ \h \gbfZgb_. ?keb
lZdZy kblmZpby \hagbdg_l�

ihevah\Zl_ev ^he`_g ijbgylv

f_ju ih _z bkijZ\e_gbx� ?keb

ihke_^kl\by g_ij_^\b^_gguo

\ha^_ckl\bc ly`_eu_�

j_dhf_g^m_lky kljh]h kh[ex^Zlv

h]jZgbq_gby gZ baemq_gby ih

EN50081-2.

Gb`_ \ wlhc ]eZ\_ ^Zgu bgkljmdpbb ^ey

mdZaZgguo mjh\g_c WFK� H[jZsZcl_kv d
Ijbeh`_gbx & >Zggu_ aZ ^hihegbl_evghc
bgnhjfZpb_c h khhl\_lkl\bb klZg^ZjlZf gZ WFK

b hij_^_e_gbyf lbih\ hdjm`Zxsbo kj_^�

Ih^jh[gu_ bgkljmdpbb b bgnhjfZpby ih WFK

ijb\_^_gu \ LZ[ebp_ >Zgguo ih WFK, dhlhjmx
fh`gh ihemqblv \ >jZc\�P_gljZo b hl

^bkljb[vxlhjh\ nbjfu� i_j_qbke_gguo \ dhgp_
Jmdh\h^kl\Z Ihevah\Zl_ey.
>Zggu_ h khhl\_lkl\bb klZg^ZjlZf ijb\_^_gu \

Ijbeh`_gbb & >Zggu_.

AZf_qZgb_

MklZgh\sbd Ijb\h^Z hl\_qZ_l aZ _]h khhl\_lkl\b_

ijZ\beZf WFK� dhlhju_ ^_ckl\mxl \ f_kl_

bkihevah\Zgby Ijb\h^Z�

Ijb\h^ [m^_l hl\_qZlv lj_[h\Zgbyf klZg^Zjlh\ gZ

baemq_gby� lZdbo dZd EN50081–2, lhevdh _keb lhqgh
ijb^_j`b\Zlvky bgkljmdpbc jZa^_eZ wlhc ]eZ\u

IeZgbjh\Zgb_ MklZgh\db b J_dhf_g^Zpbb ih

we_dljhfhglZ`m� ij_^klZ\e_gguo gb`_�
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2.3 IeZgbjh\Zgb_
mklZgh\db

Bgkljmdpbb b mdZaZgby \ \b^_
ijhgmf_jh\Zgguo rZ]h\

< wlhf jZa^_e_ mdZaZgby baeh`_gu \ \b^_

ijhgmf_jh\Zgguo rZ]h\� <uihegyy g_dhlhju_ ba

wlbo ^_ckl\bc� \Zf gm`gh [m^_l aZibku\Zlv

jZkqzlgu_ \_ebqbgu b ghf_j rZ]Z ^ey

ijh\_^_gby ihke_^msbo jZkqzlh\�

AZsblZ bklhqgbdZ i_j_f_ggh]h
lhdZ

Ij_^mij_`^_gb_

Bklhqgbd i_j_f_ggh]h lhdZ ^ey

Ijb\h^Z ^he`_g [ulv kgZ[`zg

khhl\_lkl\mxs_c aZsblhc hl

i_j_]jmadb b dhjhldbo

aZfudZgbc� LZ[ebpZ ���

ihdZau\Z_l j_dhf_g^h\Zggu_

ghfbgZeu ij_^hojZgbl_e_c�

B]ghjbjh\Zgb_ ^Zgguo

j_dhf_g^Zpbc kha^Zzl jbkd

ih`ZjZ�

R:= 1 <dexqbl_ \ dZ`^mx nZam iblZxs_c

ebgbb ih ij_^hojZgbl_ex khhl\_lkl\mxs_]h
ghfbgZeZ� J_dhf_g^m_lky bkihevah\Zlv

ke_^mxsb_ lbiu ij_^hojZgbl_e_c�

• ?\jhiZ�  Lbi J* +5& ijhfure_gguo
ij_^hojZgbl_e_c ih klZg^Zjlm ,(& 269 (BS88)

• KR:�  5.� ���< i_j_f_ggh]h lhdZ

 :\lhfZlbq_kdbc \udexqZl_ev k

khhl\_lkl\mxs_c l_ieh\hc b fZ]gblghc
aZsblhc fh`_l [ulv bkihevah\Zg \f_klh

ij_^hojZgbl_e_c ijb mkeh\bb� qlh hg h[eZ^Z_l

^hklZlhqghc ^ey ^Zggh]h h[hjm^h\Zgby

kihkh[ghklvx d hldexq_gbx Z\Zjbcgh]h lhdZ �

AZf_qZgb_

>ey bkihevah\Zgby ijZ\bevgh]h lbiZ \dexq_ggh]h

\ i_j_q_gv UL ij_^hojZgbl_ey� d g_fm fh`gh
h[jZsZlvky� dh]^Z lhd kbff_ljbqgh]h dhjhldh]h

aZfudZgby g_ ij_\urZ_l �dA ^ey fh^_e_c
]Z[Zjblh\ hl � ^h �� b ��dA ^ey fh^_eb ]Z[ZjblZ �.
Kfhljb Ijbeh`_gb_ <BgnhjfZpby h i_j_qg_

lj_[h\Zgbc UL.

 LZ[ebpZ 2–1 GhfbgZeu ij_^hojZgbl_e_c

^ey \k_o fh^_e_c Unidrive

Fh^_ev GhfbgZe Fh^_ev GhfbgZe

UNI 1401 6A UNI 3401 40A

UNI 1402 10A UNI 3402 50A

UNI 1403 10A UNI 3403 60A

UNI 1404 10A UNI 3404 70A

UNI 1405 16A UNI 3405 80A

UNI 2401 16A UNI 4401 100A

UNI 2402 20A UNI 4402 125A

UNI 2403 35A UNI 4403 160A

UNI 4404 200A

UNI 4405 250A

Kbeh\u_ dZ[_eb

Ij_^mij_`^_gb_

We_dljhfhglZ` ^he`_g

khhl\_lkl\h\Zlv f_klguf

ijZ\beZf b ijZdlbq_kdbf

j_dhf_g^Zpbyf� LZ[ebpZ�

ijb\_^zggZy gb`_� ihdZau\Z_l

lbibqgu_ k_q_gby dZ[_e_c ^ey

kbeh\uo \oh^guo b \uoh^guo

kh_^bg_gbc� < kemqZ_

ijhlb\hj_qby ij_^ihql_gb_

^he`gh hl^Z\Zlvky f_klguf

ijZ\beZf�

Lbi b jZaf_j dZ[_ey

R:= 2 >ey ke_^mxsbo kbeh\uo kh_^bg_gbc...

• ih^\h^dZ gZijy`_gby i_j_f_ggh]h lhdZ d
jZ^bhqZklhlghfm nbevljm �dh]^Z hg

bkihevam_lky�

• ih^\h^dZ gZijy`_gby i_j_f_ggh]h lhdZ d
g_ihkj_^kl\_gghIjb\h^m �beb hl

jZ^bhqZklhlgh]h nbevljZ�

• hl Ijb\h^Z d ^\b]Zl_ex

• hl Ijb\h^Z d lhjfhaghfm j_abklhjm

 ... bkihevamcl_ dZ[_ev k iheb\bgbeoehjb^ghc
baheypb_c� ih^oh^ys_c ih ghfbgZem
gZijy`_gby� b f_^gufb ijh\h^gbdZfb gZ

jZ[hqmx l_fi_jZlmjm 105°C (221°F)� dZd
ihdZaZgh \ lZ[ebp_ ����

 AWG – :f_jbdZgkdbc khjlZf_gl ijh\h^h\�
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 LZ[ebpZ 2–2 JZaf_ju dZ[_e_c ^ey \k_o fh^_e_c

Ijb\h^Z Unidrive

Fh^_ev JZaf_j dZ[_ey

UNI 1401 1.5 ff2 16 AWG

UNI 1402 2.5 ff2 14 AWG

UNI 1403 2.5 ff2 14 AWG

UNI 1404 2.5 ff2 14 AWG

UNI 1405 2.5 ff2 14 AWG

UNI 2401 ��� ff
2 14 AWG

UNI 2402 4 ff2 10 AWG

UNI 2403 4 ff2 10 AWG

UNI 3401 6 ff2 8 AWG

UNI 3402 10 ff2 6 AWG

UNI 3403 10 ff2 6 AWG

UNI 3404 16 ff2 4 AWG

UNI 3405 25 ff2 4 AWG

UNI 4401 35 ff2 2 AWG

UNI 4402 35 ff2 2 AWG

UNI 4403 50 ff2 0 AWG

UNI 4404 70 ff2 2/0 AWG

UNI 4405 95  ff2 3/0 AWG

 ?keb ^he`gu [ulv \uiheg_gu lj_[h\Zgby ih

WFK� fh`_l ihlj_[h\Zlvky wdjZgbjh\Zgguc

dZ[_ev beb dZ[_ev� Zjfbjh\Zgguc klZevghc
ijh\hehdhc ^ey:

• ih^\h^db i_j_f_ggh]h lhdZ \ rdZn

• kh_^bg_gby Ijb\h^Z k ^\b]Zl_e_f

• kh_^bg_gby Ijb\h^Z k lhjfhaguf
j_abklhjhf� dh]^Z qZklv dZ[_ey gZoh^blky \g_
rdZnZ�

HklZevgu_ ^_lZeb kfhljb \ Jmdh\h^kl\_ ih
we_dljhfhglZ`m \ dhgp_ wlhc ]eZ\u�

DZ[_ev� b^msbc d ^\b]Zl_ex

R:= 3 LZd dZd zfdhklv dZ[_ey ^\b]Zl_ey

kha^Z_l gZ]jmadm gZ \uoh^_ Ijb\h^Z� m[_^bl_kv�

qlh ^ebgZ wlh]h dZ[_ey g_ ij_\urZ_l \_ebqbg�

mdZaZgguo \ LZ[ebp_ ���.

LZ[ebpZ 2–3 FZdkbfZevgu_ ^ebgu dZ[_e_c ^ey

 \k_o fh^_e_c Ijb\h^Z

GZijy`_gb_
iblZxs_c

k_lb

���< ���< ����
(528<)

Fh^_ev FZdkbfZevgZy ^ebgZ dZ[_ey
 �ijb qZklhl_

i_j_dexq_gbyRBF � d=p�

f nml f nml

UNI 1401 65 210 50 160

UNI 1402 100 330 75 250

UNI 1403 130 430 100 330

UNI 1404 200 660 150 490

UNI 1405 300 990 250 820

UNI 2401 ~
UNI2403

300 990 300 990

UNI 3401 ~
UNI3405

200 660 120 410

UNI 4401 ~
UNI 4405

200 660 120 410

*  DZ[_ev ^ebghc [he__ mdZaZgguo agZq_gbc fh`_l [ulv
bkihevah\Zg lhevdh ijb ijbgylbb ki_pbZevguo l_ogbq_kdbo
f_j� AZ bgnhjfZpb_c h[jZsZcl_kv d ihklZ\sbdm Ijb\h^Z.

 FZdkbfZevgZy ^ebgZ dZ[_ey [_j_lky f_gvr_

mdZaZgghc \ lZ[ebp_ \ ke_^mxsbo kemqZyo�

• QZklhlZ i_j_dexq_gbyRBF Ijb\h^Z

ij_\urZ_l � d=p \ fh^_eyo ]Z[Zjblh\ � b �            
FZdkbfZevgZy ^ebgZ dZ[_ey mf_gvrZ_lky

ijhihjpbhgZevgh m\_ebq_gbx qZklhlu

i_j_dexq_gby RBF �gZijbf_j� ijb � d=p

fZdkbfZevgZy ^ebgZ jZ\gZ
1/3 hl mdZaZgghc \

lZ[ebp_).

• DZ[_eb k [hevrhc zfdhklvx  ;hevrbgkl\h
dZ[_e_c bf_xl baheypbhggmx h[hehqdm f_`^m

`beZfb b [jhg_c beb wdjZghf� m wlbo dZ[_e_c

zfdhklv g_\_ebdZ b hgb ij_^ihqlbl_evgu ^ey

ijbf_g_gby� DZ[_eb� dhlhju_ g_ bf_xl

baheypbhgghc h[hehqdb� h[eZ^Zxl \ukhdhc

zfdhklvx� _keb bkihevam_lky dZ[_ev ^Zggh]h
lbiZ� _]h fZdkbfZevgZy ^ebgZ jZ\gZ iheh\bg_

lhc� qlh mdZaZgZ \ lZ[ebp_�  �Jbkmghd �±�
ihdZau\Z_l� dZd hlebqblv mihfygmlu_ ^\Z

lbiZpdZ[_e_c��

oÄÆÂ¶ÁÒÃ¶µ »ÂÀÄÇÈÒ

�ÀÆ¶Ã ¾Á¾ ·ÆÄÃµ

ÄÈº»Á»ÃÑ ÄÈ ¼¾Á

dÑÇÄÀ¶µ »ÂÀÄÇÈÒ

�ÀÆ¶Ã ¾Á¾ ·ÆÄÃµ

·Á¾½ÀÄ À ¼¾Á¶Â

Jbkmghd �±� <ebygb_ dhgkljmdpbb dZ[_ey gZ

_]h zfdhklv
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IblZgb_ g_kdhevdbo ^\b]Zl_e_c

 Kms_kl\mxl ki_pbZevgu_ lj_[h\Zgby ^ey kemqZy�

dh]^Z Ijb\h^ ^he`_g mijZ\eylv [he__ q_f h^gbf

^\b]Zl_e_f� H[jZlbl_kv d Ijbeh`_gbx A
BgnhjfZpby h ^\b]Zl_e_.

JZat_^bgbl_ev \ dZ[_e_ ^\b]Zl_ey

>ey p_e_c [_ahiZkghklb dZ[_ev ^\b]Zl_ey fh`_l
ijbkh_^bgylvky q_j_a jZat_^bgbl_ev� Kfhljbl_

baeh`_ggu_ gb`_ Ij_^mij_`^_gby b AZf_qZgby.

Ij_^mij_`^_gb_

Dh]^Z Ijb\h^ \dexqzg�

jZat_^bgbl_e_f ihevah\Zlvky

g_evay� �?keb Ijb\h^ \u^Z_l

gbadmx \uoh^gmx qZklhlm ijb

jZahfdgmlhf dhglZdlhj_

i_j_f_ggh]h lhdZ� fh`_l

\hagbdgmlv kbevgZy ^m]Z� dhlhjZy

g_ iha\hebl dhglZdlhjm

jZahfdgmlv p_iv.)

Fh`gh ijbf_gblv ih^oh^ys__

[ehdbjh\hqgh_ mkljhckl\h�

jZat_^bgbl_ev k

^hihegbl_evgufb dhglZdlZfb�

dhlhju_ jZafudZxlky jZgvr_

hkgh\guo dhglZdlh\� Wlb

^hihegbl_evgu_ dhglZdlu

ke_^m_l bkihevah\Zlv ^ey

[ehdbjh\db \hafh`ghklb aZimkdZ

Ijb\h^Z.

AZf_qZgb_

?keb jZat_^bgbl_ev aZfdgml� dh]^Z Ijb\h^

gZoh^blky \ khklhygbb ]hlh\ghklb d aZimkdm

^\b]Zl_ey�Ijb\h^ fh`_l hldexqblvky.

Dh]^Z lj_[m_lky khhl\_lkl\b_ ih WFK� kfhljbl_
gb`_ \ wlhc ]eZ\_ jZa^_e JZagh\b^ghklb

we_dljhfhglZ`Z b j_dhf_g^Zpbb ih WFK�

<uoh^ghc lhd,
QZklhlZ i_j_dexq_gbc RBF,
L_fi_jZlmjZ hdjm`Zxs_c kj_^u

L_ieh\Zy aZsblZ

AZf_qZgb_

Ijb\h^ fh`_l \u^Z\Zlv ghfbgZevguc lhd ijb

hdjm`Zxs_c l_fi_jZlmj_ ^h ��
oC (104°F) (\

aZ\bkbfhklb hl bkihevam_fhc qZklhlu

i_j_dexq_gbcRBF).

Ijb\h^ fh`_l jZ[hlZlv ijb hdjm`Zxs_c

l_fi_jZlmj_ ^h 50oC (122oF) k ihgb`_gguf
ghfbgZevguf lhdhf� < wlhf kemqZ_ g_h[oh^bfh

ke_^blv aZ l_f� qlh[u agZq_gb_ iZjZf_ljZ

0.46 GhfbgZevguc lhd ^\b]Zl_ey g_ ij_\urZeh
\_ebqbgu� ijb\_^_gghc \ LZ[ebp_ 2-5.

Ijb\h^ bf__l ke_^mxsb_ ^\Z \b^Z l_ieh\hc

aZsblu kbeh\h]h dZkdZ^Z �fhklZ IGBT):

1. L_jfbklhj� aZdj_ie_gguc gZ jZ^bZlhj_�

ihklhyggh dhgljhebjm_l l_fi_jZlmjm

jZ^bZlhjZ� ?keb hgZ ij_\ukbl 95°C (203°F),
l_jfbklhj ih^Zkl kb]gZe gZ hldexq_gb_
Ijb\h^Z� >bkie_c ihdZ`_l Oh2.

2. Bgl_ee_dlmZevgZy l_ieh\Zy fh^_ev

jZkqzlguf iml_f hp_gb\Z_l l_fi_jZlmjm

ihemijh\h^gbdh\h]h i_j_oh^Z IGBT.  ?klv ^\Z
l_fi_jZlmjguo ihjh]Z� dhlhju_ \uau\Zxl
ke_^mxsb_ ^_ckl\by:

• ?keb ^hklb]gml i_j\uc ihjh]� qZklhlZ
i_j_dexq_gbc RBF mf_gvrZ_lky \^\h_ ^ey
lh]h� qlh[u kgbablv fhsghklv� jZkk_b\Z_fmx

\ ,*%7�  �Dh]^Z qZklhlZ mf_gvrZ_lky \ ^\Z
jZaZ� agZq_gb_ iZjZf_ljZ 0.41 QZklhlZ
i_j_dexq_gbcRBF hklZ_lky l_f `_� qlh

mklZgh\e_gh ihevah\Zl_e_f� _keb qZklhlZ
jZ\gZ � d=p beb ��� d=p� kgb`_gb_ qZklhlu

\^\h_ g_ ijhbkoh^bl��  AZl_f� q_j_a h^gm
k_dmg^m� Ijb\h^ ihiulZ_lky \hkklZgh\blv

bkoh^gmx qZklhlm i_j_dexq_gbc RBF� ?keb

jZkq_lgZy l_fi_jZlmjZ ihgbabeZkv \

^hklZlhqghc f_j_� lh qZklhlZ RBF

\hkklZgh\blky�

• ?keb gZc^_ggZy l_fi_jZlmjZ ijh^he`Z_l
jZklb b ^hklb]Z_l \lhjh]h ihjh]h\h]h

agZq_gby� Ijb\h^ hldexqZ_lky� >bkie_c
ihdZau\Z_l Oh1.

R:= 4 Bf_cl_ \\b^m� qlh Ijb\h^ fh`_l \u^_j`Zlv

lhd i_j_]jmadb kh]eZkgh LZ[ebp_ 2–4.

 LZ[ebpZ 2–4 Lhd i_j_]jmadb

Unidrive

JZahfdgmlZy kbkl_fZ

>h 150% ghfbgZevgh]h lhdZ \ l_q_gbb �� k_dmg^

AZfdgmlZy kbkl_fZ k \_dlhjguf mijZ\e_gb_f

>h 175% ghfbgZevgh]h lhdZ \ l_q_gbb �� k_dmg^

AZfdgmlZy k_j\hkbkl_fZ

>h 175% ghfbgZevgh]h lhdZ \ l_q_gbb � k_dmg^

Unidrive VTC

>ey i_j_f_ggh]h fhf_glZ gZ]jmadb

>h 120% ghfbgZevgh]h lhdZ \ l_q_gbb �� k_dmg^

Unidrive LFT �^ey ebnlh\�� jZ[hlZxsbc \ klZg^Zjlghf
ghfbgZevghf pbde_ S4/S5

JZahfdgmlZy kbkl_fZ

>h 150% ghfbgZevgh]h lhdZ

AZfdgmlZy kbkl_fZ k \_dlhjguf mijZ\e_gb_f

>h 175% ghfbgZevgh]h lhdZ

AZfdgmlZy k_j\hkbkl_fZ

>h 175% ghfbgZevgh]h lhdZ
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Jbkmghd 2–2 KlZg^Zjlguc jZ[hqbc pbde S4/S5
(Unidrive LFT)

8QLGULYH �h[s_]h gZagZq_gby� b 8QLGULYH VTC �^ey

i_j_f_ggh]h fhf_glZ gZ]jmadb��  Bkihevamcl_
lZ[ebpm 2–5 ^ey hij_^_e_gby fZdkbfZevgh]h
ijh^he`bl_evgh]h \uoh^gh]h lhdZ ^ey aZ^Zgghc

hdjm`Zxs_c l_fi_jZlmju b qZklhlu

i_j_dexq_gbc RBF� FZdkbfZevgZy l_fi_jZlmjZ

hdjm`Zxs_c kj_^u fh`_l [ulv 40°C beb 50°C
(104°F beb 122°F). Mqlbl_� qlh ghfbgZevgZy
fhsghklv Ijb\h^Z g_ fh`_l [ulv ^hklb]gmlZ ijb

l_fi_jZlmj_ \ur_ 40°C.

Ij_^hkl_j_`_gb_

JZ[hlZ ijb

fZdkbfZevghc
hdjm`Zxs_c

l_fi_jZlmj_ 50°C (122°F)

?keb hibkZggu_ a^_kv

ij_^hkl_j_`_gby g_ ijbgylu \h

\gbfZgb_�Ijb\h^ h]jZgbqbl

fZdkbfZevguc

ijh^he`bl_evguc \uoh^ghc

lhd lhevdh agZq_gb_f ^ey 40°C,
Z g_ l_f� dhlhjh_ ^Zgh \

LZ[ebp_ 2–5 ̂ ey 50°C.

AZibrbl_ _]h \_ebqbgm ^ey

50°C; \Zf gm`gh [m^_l
h[jZsZlvky d g_c� jZ[hlZy k

jZa^_ehfGZkljhcdZ Ijb\h^Z

ih^ ^\b]Zl_ev  \ =eZ\_ �

Jmdh\h^kl\Z Ihevah\Zl_ey.

GZ wlhf wlZi_ m[_^bl_kv� qlh

agZq_gb_� \\h^bfh_ \ iZjZf_lj

0.46 GhfbgZevguc lhd
^\b]Zl_ey�  g_ ij_\hkoh^bl
aZibkZggmx \_ebqbgm.

 

Unidrive LFT �^ey ebnlh\��  H[jZlbl_kv d LZ[ebp_
2–6, qlh[u hij_^_eblv fZdkbfZevguc

ijh^he`bl_evguc \uoh^ghc lhd� dhlhjuc fh`_l

[ulv ihemq_g ^ey aZ^Zgghc l_fi_jZlmju

hdjm`Zxs_c kj_^u b klZg^Zjlgh]h jZ[hq_]h

pbdeZ S4/S5.  H[jZsZcl_kv \ >jZc\�P_glj beb d
^bkljb[vxlhjm nbjfu aZ bgnhjfZpb_c h jZ[hl_
Ijb\h^Z ijb ^jm]bo mkeh\byo gZ]jmadb.

AZibrbl_ ghf_j wlh]h rZ]Z b ke_^mxs__:

• 8QLGULYH �h[s_]h gZagZq_gby� b 8QLGULYH
VTC.  <u[jZggmx fZdkbfZevgmx l_fi_jZlmjm

hdjm`Zxs_c kj_^u�

• 8QLGULYH b 8QLGULYH VTC.  <u[jZggmx qZklhlm

i_j_dexq_gbc RBF ^ey dZ`^h]h Ijb\h^Z�

• <k_ fh^bnbdZpbb 8QLGULYH�   
Ba LZ[ebpu �±�� qbke_ggh_ agZq_gb_ �PJ:KK)
fZdkbfZevghc jZkk_b\Z_fhc �l_ieh\hc�

fhsghklb ijb \u[jZgghc ^ey dZ`^h]h
Ijb\h^Z qZklhl_ i_j_dexq_gbc RBF �wlZ

pbnjZ jZ\gZ iheghc jZkk_b\Z_fhc fhsghklb

ijb ijh^he`bl_evghf ijhl_dZgbb

fZdkbfZevgh]h \uoh^gh]h lhdZ� ^himklbfh]h

^ey \u[jZgghc qZklhlu i_j_dexq_gbc RBF� b

\dexqZ_l fhsghklv� jZkk_b\Z_fmx \

kfhglbjh\Zgguo fh^meyo jZkrbj_gby��

Fhsghklv ihl_jv \ 8QLGULYH /)7 �^ey ebnlh\�

lZ `_ kZfZy� qlh b \ klZg^Zjlghf Ijb\h^_

8QLGULYH �h[s_]h gZagZq_gby�� dh]^Z hgb

jZ[hlZxl k qZklhlhc i_j_dexq_gbc RBF �
d=p�

• 8QLGULYH b 8QLGULYH 97&  ?keb fZdkbfZevgZy
l_fi_jZlmjZ hdjm`Zxs_c kj_^u [m^_l ��°C
(122°)�� aZibrbl_ \_ebqbgm fZdkbfZevgh
^himklbfh]h \uoh^gh]h lhdZ� ihemq_ggh]h ba

LZ[ebpu �±��  Wlh [m^_l fZdkbfZevgh_
agZq_gb_� dhlhjh_ ke_^m_l mklZgh\blv \
iZjZf_lj_ 0.46 GhfbgZevguc lhd ^\b]Zl_ey.



MklZgh\dZ Ijb\h^Z 2-7

 LZ[ebpZ 2–5 FZdkbfZevguc ^ebl_evgh ^himklbfuc \uoh^ghc lhd ^ey 8QLGULYH b 8QLGULYH VTC

Hdjm`ZxsZy

l_fi_jZlmjZ 40°C
(104°F)

GhfbgZevgu_
\_ebqbgu

FZdkbfZevguc ^ebl_evgh ^himklbfuc \uoh^ghc
lhd

Fh^_ev Ijb\h^Z 3d=p ���d=p �d=p �d=p ��d=p

UNI 1401 ���� d<l ��� e�k� 2.1 A 2.1 A 2.1 A 2.1 A 2.1 A

UNI 1402 ��� d<l ��� e�k� 2.8 A 2.8 A 2.8 A 2.8 A 2.8 A

UNI 1403 ��� d<l ��� e�k� 3.8 A 3.8 A 3.8 A 3.8 A 3.8 A

UNI 1404 ��� d<l ��� e�k� 5.6 A 5.6 A 5.6 A 5.6 A 4.5 A

UNI 1405 ��� d<l ��� e�k� 9.5 A 9.5 A 8.5 A 7.0 A 5.5 A

UNI 2401 ��� d<l ��� e�k� 12.0 A 12.0 A 12.0 A 12.0 A 11.7 A

UNI 2402 ��� d<l �� e�k� 16.0 A 16.0 A 16.0 A 14.2 A 11.7 A

UNI 2403 ���� d<l �� e�k� 25.0 A 21.7 A 18.2 A 14.2 A 11.7 A

UNI 3401 ���� d<l �� e�k� 34.0 A 34.0 A 34.0 A 28.0 A 23.0 A

UNI 3402 ���� d<l �� e�k� 40.0 A 40.0 A 37.0 A 28.0 A 23.0 A

UNI 3403 ���� d<l �� e�k� 46.0 A 46.0 A 40.0 A 32.0 A 26.6 A

UNI 3404 ���� d<l �� e�k� 60.0 A 47.0 A 40.0 A 32.0 A 26.7 A

UNI 3405 ���� d<l �� e�k� 70.0 A 56.0 A 46.0 A 35.0 A 28.0 A

UNI 4401 �� d<l �� e�k� 96 A 96 A 88 A 70 A

UNI 4402 �� d<l �� e�k� 124 A 104 A 88 A 70 A

UNI 4403 �� d<l ��� e�k� 156 A 124 A 105 A 80 A

UNI 4404 �� d<l ��� e�k� 180 A 175 A 145 A 110 A

UNI 4405 ��� d<l ��� e�k� 202 A 175 A 145 A 110 A

Hdjm`ZxsZy

l_fi_jZlmjZ 50°C
(122°F)

GhfbgZevgu_
\_ebqbgu

FZdkbfZevguc ^ebl_evgh ^himklbfuc \uoh^ghc
lhd

Fh^_ev Ijb\h^Z �d=p ���d=p �d=p �d=p ��d=p

UNI 1401 ���� d<l ��� e�k� 2.1 A 2.1 A 2.1 A 2.1 A 2.1 A

UNI 1402 ��� d<l ��� e�k� 2.8 A 2.8 A 2.8 A 2.8 A 2.8 A

UNI 1403 ��� d<l ��� e�k� 3.8 A 3.8 A 3.8 A 3.8 A 3.3 A

UNI 1404 ��� d<l ��� e�k� 5.6 A 5.6 A 5.1 A 4.0 A 3.3 A

UNI 1405 ��� d<l ��� e�k� 6.9 A 5.9 A 5.1 A 4.0 A 3.3 A

UNI 2401 ��� d<l ��� e�k� 12.0 A 12.0 A 12.0 A 11.6 A 9.7 A

UNI 2402 ��� d<l �� e�k� 16.0 A 16.0 A 14.7 A 11.6 A 9.7 A

UNI 2403 ���� d<l �� e�k� 20.0 A 17.3 A 14.7 A 11.6 A 9.7 A

UNI 3401 ���� d<l �� e�k� 34.0 A 34.0 A 28.0 A 21.0 A 17.9 A

UNI 3402 ���� d<l �� e�k� 40.0 A 34.0 A 28.0 A 21.0 A 17.9 A

UNI 3403 ���� d<l �� e�k� 44.0 A 36.0 A 31.0 A 24.0 A 20.6 A

UNI 3404 ���� d<l �� e�k� 44.0 A 36.0 A 31.0 A 24.0 A 20.9 A

UNI 3405 ���� d<l �� e�k� 50.0 A 41.0 A 34.0 A 26.0 A 23.0 A

UNI 4401 �� d<l �� e�k� 95 A 85 A 75 A 60 A

UNI 4402 �� d<l �� e�k� 105 A 85 A 75 A 60 A

UNI 4403 �� d<l ��� e�k� 135 A 105 A 85 A 65 A

UNI 4404 �� d<l ��� e�k� 180 A 150 A 125 A 95 A

UNI 4405 ��� d<l ��� e�k� 190 A 150 A 125 A 95 A



2-8 MklZgh\dZ Ijb\h^Z

LZ[ebpZ 2–6 FZdkbfZevguc ^ebl_evgh ^himklbfuc \uoh^ghc lhd ^ey   
Unidrive LFT �ijb qZklhl_ i_j_dexq_gbc RBF  9 d=p)

Fh^_ev Ijb\h^Z GhfbgZevgu_
\_ebqbgu

FZdkbfZevgh ^himklbfuc \uoh^ghc lhd

KlZg^Zjlguc
jZ[hqbc pbde

ijb 40°C

Ijh^he`bl_ev
gZy jZ[hlZ ijb

40°C

Ijh^he`bl_evgZ
y jZ[hlZ

ijb 50°C

UNI 1401 LFT ���� d<l ��� e�k� 2.1 A 2.1 A 2.1 A

UNI 1402 LFT ��� d<l ��� e�k� 2.8 A 2.8 A 2.8 A

UNI 1403 LFT ��� d<l ��� e�k� 3.8 A 3.8 A 3.3 A

UNI 1404 LFT ��� d<l ��� e�k� 5.6 A 4.0 A 3.3 A

UNI 1405 LFT ��� d<l ��� e�k� 9.5 A 4.3 A 3.3 A

UNI 2401 LFT ��� d<l ��� e�k� 12.0 A 12.0 A 11.0 A

UNI 2402 LFT ��� d<l �� e�k� 16.0 A 14.2 A 11.0 A

UNI 2403 LFT ���� d<l �� e�k� 25.0 A 14.2 A 11.0 A

UNI 3401 LFT ���� d<l �� e�k� 34.0 A 28.0 A 21.0 A

UNI 3402 LFT ���� d<l �� e�k� 40.0 A 28.0 A 21.0 A

UNI 3403 LFT ���� d<l �� e�k� 46.0 A 32.0 A 24.0 A

UNI 3404 LFT ���� d<l �� e�k� 60.0 A 33.0 A 24.0 A

UNI 3405 LFT ���� d<l �� e�k� 70.0 A 35.0 A 26.0 A

UNI 4401 LFT �� d<l �� e�k� 96 A 70 A 57 A

UNI 4402 LFT �� d<l �� e�k� 124 A 70 A 57 A

UNI 4403 LFT �� d<l ��� e�k� 156 A 80 A 61 A

UNI 4404 LFT �� d<l ��� e�k� 180 A 100 A 77 A

UNI 4405 LFT ��� d<l ��� e�k� 202 A 100 A 77 A



MklZgh\dZ Ijb\h^Z 2-9

QZklhlZ i_j_dexq_gbc RBF� mklZgh\e_ggZy ih

mfheqZgbx� jZ\gZ ���

8QLGULYH b 8QLGULYH VTC:  �d=p

Unidrive LFT:  �d=p

LZ[ebpZ 2–7 FZdkbfZevgZy ihegZy jZkk_b\Z_fZy fhsghklv �8QLGULYH� 8QLGULYH VTC b
Unidrive LFT)

Unidrive, Unidrive VTC b 8QLGULYH LFT

Fh^_ev GhfbgZevgu_
agZq_gby

FZdkbfZevgZy ihegZy jZkk_b\Z_fZy fhsghklv

�d=p ���d=p �d=p �d=p ��d=p

UNI 1401 ����d<l ���e�k� �� <l �� <l �� <l �� <l �� <l

UNI 1402 ���d<l ���e�k� �� <l �� <l ��� <l ��� <l ��� <l

UNI 1403 ���d<l ���e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 1404 ���d<l ���e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 1405 ���d<l ���e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 2401 ���d<l ���e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 2402 ���d<l ��e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 2403 ����d<l ��e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 3401 ����d<l ��e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 3402 ����d<l ��e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 3403 ����d<l ��e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 3404 ����d<l ��e�k� ��� <l ��� <l ��� <l ��� <l ��� <l

UNI 3405 ����d<l ��e�k� ���� <l ��� <l ��� <l ��� <l ��� <l

UNI 4401 ��d<l ��e�k� ���� <l ���� <l ���� <l ���� <l

UNI 4402 ��d<l ��e�k� ���� <l ���� <l ���� <l ���� <l

UNI 4403 ��d<l ���e�k� ���� <l ���� <l ���� <l ���� <l

UNI 4404 ��d<l ���e�k� ���� <l ���� <l ���� <l ���� <l

UNI 4405 ���d<l ���e�k� ���� <l ���� <l ���� <l ���� <l



2-10 MklZgh\dZ Ijb\h^Z

Bkihevah\Zgb_ jZ^bhqZklhlgh]h
nbevljZ

R:= 5 >ey khhl\_lkl\by klZg^ZjlZf gZ

baemq_gby� lZdbf dZd EN 50081-1 beb
EN 50081-2, bkihevamcl_ j_dhf_g^h\Zggu_
jZ^bhqZklhlgu_ nbevlju� ij_^klZ\e_ggu_ \

lZ[ebp_ ���� >ey dZ`^h]h Ijb\h^Z
ijbf_gycl_ h^bg nbevlj� �< Ijbeh`_gbb C
>Zggu_ mdZaZgu klZg^Zjlu� lj_[h\Zgby
dhlhjuo ijb wlhf m^h\e_l\hjyxlky).

 AZibrbl_ ghf_j wlh]h rZ]Z b ke_^mxsmx

bgnhjfZpbx ^ey dZ`^h]h bkihevam_fh]h

nbevljZ:

• Dh^ ]Z[ZjblZ beb ghf_j ba^_eby

• <_ebqbgm fZdkbfZevghc jZkk_b\Z_fhc
fhsghklb

• Kl_i_gv aZrblu IP

LZ[ebpZ 2–8 >Zggu_ jZ^bhqZklhlguo nbevljh\

Fh^_ev JQ nbevlj

=Z[Z�

jbl

Ghf_j

ba^_eby

FZdkbfZevgZy

jZkk_b\Z_fZy

fhsghklv �<l�

Kl_i_gv

aZsblu IP

UNI 1401 A 4200–0010 25 IP20

UNI 1402 A 4200–0010 25 IP20

UNI 1403 A 4200–0010 25 IP20

UNI 1404 A 4200–0010 25 IP20

UNI 1405 A 4200–0010 25 IP20

UNI 2401 B 4200–0027 40 IP20

UNI 2402 B 4200–0027 40 IP20

UNI 2403 B 4200–0027 40 IP20

UNI 3401 C 4200–1051 60 IP00

UNI 3402 C 4200–1051 60 IP00

UNI 3403 C 4200–1051 60 IP00

UNI 3404 D 4200–1071 100 IP00

UNI 3405 D 4200–1071 100 IP00

UNI 4401 E 4200–1111 120 IP00

UNI 4402 F 4200–1171 150 IP00

UNI 4403 F 4200–1171 150 IP00

UNI 4404 F 4200–1171 150 IP00

UNI 4405 G 4200–1220 300 IP00

Fh^_ev ]Z[ZjblZ �

Dh]^Z ^ebgZ dZ[_ey� b^ms_]h d ^\b]Zl_ex�

ij_\hkoh^bl �� f ���� nmlh\�� bkihevamcl_
jZ^bhqZklhlguc nbevlj ]Z[ZjblZ B (4200–0027).

Bkihevah\Zgb_ lhjfhagh]h
j_abklhjZ

J_`bf lhjfh`_gby \hagbdZ_l� dh]^Z Ijb\h^

kgb`Z_l kdhjhklv \jZs_gby ^\b]Zl_ey beb

ij_^hl\jZsZ_l __ m\_ebq_gb_ ba�aZ \ebygby

f_oZgbq_kdhc gZ]jmadb gZ \Zem� <h \j_fy

lhjfh`_gby ^\b]Zl_ev \ha\jZsZ_l wg_j]bx

Ijb\h^m�

Dh]^Z ^\b]Zl_ev lhjfhablky Ijb\h^hf�
fZdkbfZevgh_ dhebq_kl\h j_dmi_jbjm_fhc

fhsghklb� dhlhjmx fh`_l jZkk_ylv Ijb\h^� jZ\gh

fhsghklb ihl_jv \ Ijb\h^_�

?keb j_dmi_jbjm_fZy fhsghklv ij_\urZ_l wlb

ihl_jb� ^he`_g [ulv ih^dexq_g lhjfhaghc

j_abklhj beb baf_g_gu \j_fy b j_`bf

lhjfh`_gby�

Ijb hlkmlkl\bb lhjfhagh]h j_abklhjZ Ijb\h^

lhjfhabl ^\b]Zl_ev k ihfhsvx ijhihjpbhgZevgh�

bgl_]jZevgh]h j_]meylhjZ �IB�j_]meylhjZ��

dhlhjuc m\_ebqb\Z_l \j_fy lhjfh`_gby gZ
g_h[oh^bfmx \_ebqbgm� ih^^_j`b\Zy ihklhyggmx

\_ebqbgm gZijy`_gby gZ rbg_ ihklhyggh]h lhdZ

Ijb\h^Z b g_ ^himkdZy _]h ih\ur_gby \\ur_

mklZgh\e_ggh]h agZq_gby� J_`bf lhjfh`_gby

fh`gh baf_gblv� >ey baf_g_gby j_`bfZ

lhjfh`_gby h[jZlbl_kv d Ijbeh`_gbx D
Jmdh\h^kl\Z Ihevah\Zl_ey.

Dh`mo j_abklhjZ b fhglZ`

kh_^bgbl_evgh]h dZ[_ey

Ij_^mij_`^_gb_

<ukhdb_ l_fi_jZlmju

Lhjfhaghc j_abklhj fh`_l

gZ]j_\Zlvky ^h \ukhdhc

l_fi_jZlmju� JZkiheZ]Zcl_ _]h

lZd� qlh[u gZ]j_\ g_ ijb\ze d

\hagbdgh\_gbx ih\j_`^_gbc�

Bkihevamcl_ kh_^bgbl_evguc

dZ[_ev k baheypb_c� kihkh[ghc

\u^_j`Zlv \ukhdmx l_fi_jZlmjm.

Ij_^mij_`^_gb_

AZsblZ hl i_j_]jmadb

<Z`gh� qlh[u mkljhckl\h aZsblu

hl i_j_]jmadb [ueh \dexq_gh \

p_iv lhjfhagh]h j_abklhjZ� wlh

hibkZgh \ jZa^_e_P_iv aZsblu

lhjfhagh]h j_abklhjZ \RZ]_ ��

R:= 6 Dh]^Z lhjfhaghc j_abklhj fhglbjm_lky

\g_ rdZnZ� ihf_klbl_ _]h \ \_glbebjm_fuc
f_lZeebq_kdbc dh`mo� dhlhjuc \uihegy_l

ke_^mxsb_ nmgdpbb�

• Ij_^hl\jZs_gb_ kemqZcgh]h ijbdhkgh\_gby d
j_abklhjm

• <_glbeypby j_abklhjZ
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?keb lj_[m_lky khhl\_lkl\b_ klZg^ZjlZf ih WFK�

\g_rgb_ kh_^bg_gby ^he`gu \uihegylvky

[jhgbjh\Zgguf beb wdjZgbjh\Zgguf dZ[_e_f�
lZd dZd lhjfhagh_ khijhlb\e_gb_ g_ gZoh^blky \

f_lZeebq_kdhf rdZnm�

<gmlj_ggb_ kh_^bg_gby g_ lj_[mxl dZ[_e_c k
[jhgbjmxsbf beb wdjZgbjmxsbf ihdjulb_f.

FbgbfZevgu_ \_ebqbgu
khijhlb\e_gbc b ghfbgZevguo
fhsghkl_c j_abklhjh\

LZ[ebpZ 2–9 FbgbfZevgu_ \_ebqbgu

khijhlb\e_gbc b ibdh\uo

ghfbgZeh\ ih fhsghklb

   lhjfhaguo j_abklhjh\ ijb ��°C  
  (104°F)

Fh^_ev FbgbfZevgh_

khijhlb\e_gb_

Ibdh\uc

ghfbgZe ih
fhsghklb

UNI 1401 ~ UNI 1405 40 Hf ��d<l

UNI 2401 40 Hf ��d<l

UNI 2402, UNI 2403 30 Hf* ��d<l

UNI 3401 ~ UNI 3405 10 Hf ��d<l

UNI 4401 ~ UNI 4405 5 Hf ���d<l

*  >ey Ijb\h^h\� bf_xsbo ghf_j dh^Z \uimkdZ ^h *���

fbgbfZevgZy \_ebqbgZ khijhlb\e_gby jZ\gZ �� Hf�

FbgbfZevgu_ \_ebqbgu khijhlb\e_gbc

iha\heyxl lhjfhaguf j_abklhjZf jZkk_b\Zlv

ijbf_jgh ���� ghfbgZevghc fhsghklb Ijb\h^Z

aZ i_jbh^ ^h �� k_dmg^�

>ey \ukhdhbg_jpbhgguo gZ]jmahd beb ijb
^ebl_evghf lhjfh`_gbb� fhsghklv,
ijh^he`bl_evgh jZkk_b\Z_fZy \ lhjfhaghf

j_abklhj_� fh`_l kjZ\gylvky k ghfbgZevghc
fhsghklvx ijb\h^Z� J_amevlbjmxsZy wg_j]by,
jZkk_b\Z_fZy \ lhjfhaghf j_abklhj_� aZ\bkbl hl

dhebq_kl\Z wg_j]bb� hl^Zggh]h gZ]jmadhc�

F]gh\_ggZy ghfbgZevgZy fhsghklv hlghkblky d

djZldh\j_f_gghc fZdkbfZevghc fhsghklb�

jZkk_b\Z_fhc \ l_q_gb_ bgl_j\Zeh\

mijZ\ey_fh]h RBF pbdeZ lhjfh`_gby�

Lhjfhaghc j_abklhj ^he`_g \u^_j`b\Zlv wlm

jZkk_b\Z_fmx fhsghklv \ l_q_gbb dhjhldbo
bgl_j\Zeh\ \j_f_gb �fbeebk_dmg^u�� ;hevrb_

\_ebqbgu khijhlb\e_gby j_abklhjZ lj_[mxl

ijhihjpbhgZevgh [he__ gbadbo ghfbgZeh\ ih

f]gh\_gghc fhsghklb�

< [hevrbgkl\_ kemqZ_\ lhjfh`_gb_ [u\Z_l

djZldh\j_f_gguf� Wlh iha\hey_l ghfbgZevghc

ijh^he`bl_evghc fhsghklb lhjfhagh]h

j_abklhjZ [ulv gZfgh]h gb`_ ghfbgZevghc

fhsghklb Ijb\h^Z� Wlh kms_kl\_ggh� ohly

f]gh\_ggZy ghfbgZevgZy fhsghklv b wg_j]by

lhjfhagh]h j_abklhjZ ^hklZlhqgu ^ey kZfh]h

wdklj_fZevgh]h j_`bfZ lhjfh`_gby� k dhlhjuf

fh`gh klhedgmlvky�

HilbfbaZpby lhjfhagh]h j_abklhjZ lj_[m_l

\gbfZl_evgh]h jZkkfhlj_gby lhjfhagh]h j_`bfZ�

;he__ ihegh wlh hibkZgh \ jZa^_e_ HilbfbaZpby

lhjfhagh]h j_abklhjZ \ Jmdh\h^kl\_ Ihevah\Zl_ey
<ukhdh]h Mjh\gy.

R:= 7 <u[bjZcl_ \_ebqbgm khijhlb\e_gby

lhjfhagh]h j_abklhjZ g_ f_g__� q_f

mdZaZggh_ fbgbfZevgh_� ;hevrb_ \_ebqbgu

khijhlb\e_gby fh]ml ^Zlv wdhghfbx \
klhbfhklb� lZd `_ dZd [hevrmx [_ahiZkghklv

\ kemqZ_ g_iheZ^db \ lhjfhaghc kbkl_f_�

LhjfhagZy kihkh[ghklv ijb wlhf ihgbablky�

qlh fh`_l \ua\Zlv hldexq_gby Ijb\h^Z \

ijhp_kk_ lhjfh`_gby� ?keb wlh ijhbahc^_l�

h[jZsZcl_kv d jZa^_em GZkljhcdZ \_ebqbgu
aZf_^e_gby  \ Jmdh\h^kl\_ Ihevah\Zl_ey.

R:= 8 Hp_gbl_ kj_^gxx fhsghklv� dhlhjZy

[m^_l jZkk_b\Zlvky \ j_abklhj_� F_lh^

hp_gdb wlhc fhsghklb hibkZg \ jZa^_e_

HilbfbaZpby lhjfhagh]h j_abklhjZ \
Jmdh\h^kl\_ Ihevah\Zl_ey <ukhdh]h Mjh\gy.  
AZibrbl_ ghf_j wlh]h rZ]Z b kj_^gxx

fhsghklv ihl_jv \ j_abklhj_.

P_iv l_ieh\hc aZsblu lhjfhagh]h
j_abklhjZ

L_ieh\Zy aZsblZ ^he`gZ hldexqZlv iblZxs__

gZijy`_gb_ i_j_f_ggh]h lhdZ hl Ijb\h^Z \

kemqZ_ i_j_]jmadb lhjfhagh]h j_abklhjZ�          
Jbkmghd �±� ihdZau\Z_l lbibqgmx ko_fm _z
\dexq_gby�
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Dhfihgh\dZ \ rdZnm

R:= 9 Bkihevamcl_ h^gm ba ko_f jZaf_s_gby

we_f_glh\ \ rdZnm \ aZ\bkbfhklb hl
lj_[h\Zgbc d mklZgh\d_:

 H[uqgu_ f_ju ih WFK   H[jZsZcl_kv d
Jbkmgdm 2–4� gZ dhlhjhf ihdZaZgZ

j_dhf_g^h\ZggZy dhfihgh\dZ rdZnZ ^ey ^\mo

Ijb\h^h\� dZ[_e_c p_i_c mijZ\e_gby b
kbeh\uo dZ[_e_c.

 Khhl\_lkl\b_ klZg^ZjlZf gZ WFK baemq_gby   
H[jZsZcl_kv d Jbkmgdm 2–�� gZ dhlhjhf
ihdZaZgZ j_dhf_g^h\ZggZy dhfihgh\dZ rdZnZ

^ey ^\mo Ijb\h^h\� ^\mo jZ^bhqZklhlguo

nbevljh\� dZ[_e_c p_i_c mijZ\e_gby b
kbeh\uo dZ[_e_c.

R:= 10 J_rbl_� ^he`_g [ulv rdZn ]_jf_lbqguf

beb \_glbebjm_fuf� bkoh^y ba ke_^mxsbo

khh[jZ`_gbc:

=_jf_lbqguc rdZn h[_ki_qb\Z_l \ukhdmx

kl_i_gv aZsblu hl ijhgbdgh\_gby� gh kgb`Z_l

\hafh`ghklv hl\h^Z l_ieZ� ?keb \hafh`gh�

jZkiheZ]Zcl_ h[hjm^h\Zgb_� kha^Zxs__ l_ieh�

�djhf_ lhjfhaguo khijhlb\e_gbc� \ gb`g_c

qZklb rdZnZ� qlh[u kihkh[kl\h\Zlv

l_iehh[f_gm \gmljb rdZnZ� ?keb g_h[oh^bfh�

fh`gh bkihevah\Zlv [he__ \ukhdbc rdZn
b/beb \_glbeylhju� aZklZ\eyxsb_
pbjdmebjh\Zlv \ha^mo \gmljb rdZnZ� >ey

jZkq_lZ fbgbfZevguo jZaf_jh\ ]_jf_lbqgh]h

rdZnZ� \ dhlhjhf Ijb\h^�u� [m^_l ghjfZevgh

hoeZ`^Zlvky� h[jZlbl_kv \ wlhc ]eZ\_ d
jZa^_em JZkqzl jZaf_jh\ ]_jf_lbqgh]h rdZnZ.

 ?keb \ukhdZy kl_i_gv aZsblu hl

ijhgbdgh\_gby g_ lj_[m_lky, fh`gh
bkihevah\Zlv \_glbebjm_fuc rdZn k

\_glbeylhjhf ^ey ijbgm^bl_evgh]h

\ha^mrgh]h hoeZ`^_gby� wlh ihfh`_l k^_eZlv

hdjm`Zxsmx l_fi_jZlmjm ^ey Ijb\h^Z [he__

gbadhc� q_f \ kemqZ_ bkihevah\Zgby

]_jf_lbqgh]h rdZnZ� >ey jZkqzlZ

fbgbfZevgh]h lj_[m_fh]h h[t_fZ

hoeZ`^Zxs_]h \ha^moZ h[jZsZcl_kv gb`_ \

wlhc ]eZ\_ d jZa^_em JZkqzl ihlhdZ \ha^moZ \
\_glbebjm_fhf rdZnm.

R:= 11 >ey khhl\_lkl\by klZg^ZjlZf ih WFK

rdZn ^he`_g bf_lv f_lZeebq_kdmx

g_bahebjh\Zggmx fhglZ`gmx ieZlm ^ey

mklZgh\db Ijb\h^Z b jZ^bhqZklhlguo

nbevljh\� GZijbf_j� ih^hc^zl hpbgdh\ZggZy
klZevgZy fhglZ`gZy ieZlZ (kf� Jbkmghd 2–5).

R:= 12 H[_ki_qvl_ \_jlbdZevguc fhglZ`

Ijb\h^Z ^ey emqr_]h ijhl_dZgby

hoeZ`^Zxs_]h \ha^moZ q_j_a Ijb\h^ b _]h
jZ^bZlhj.

R:= 13 HklZ\vl_ k\h[h^gh_ ijhkljZgkl\h \hdjm]

Ijb\h^Z:

 K\_jom b kgbam:  ≥100 ff (4 ^xcfZ)

 K h[_bo klhjhg:  ≥5 ff (1/4 ^xcfZ)

 =Z[Zjblgu_ jZaf_ju b fZkku Ijb\h^h\ b

jZ^bhqZklhlguo nbevljh\ mdZaZgu \
Ijbeh`_gbb C,>Zggu_.

R:= 14 Dh]^Z lj_[m_lky khhl\_lkl\b_

klZg^ZjlZf ih WFK� jZ^bhqZklhlguc nbevlj

^he`_g mklZgZ\eb\Zlvky \ lhqgh

hij_^_e_gghf iheh`_gbb ^ey dZ`^h]h

Ijb\h^Z (kf� Jbkmghd 2–5).

R:= 15 ?keb bkihevam_lky lhjfhaghc j_abklhj�

lh hg fh`_l mklZgZ\eb\Zlvky kgZjm`b beb

\gmljb rdZnZ� ?keb hg mklZgh\e_g \gmljb� hg

^he`_g fhglbjh\Zlvky \ \_jog_c qZklb

rdZnZ� qlh[u ij_^hl\jZlblv ih^h]j_\

^jm]h]h h[hjm^h\Zgby ihkj_^kl\hf

dhg\_dpbb.
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RdZn

Ijb\h^u

ijhf_`mldb.
FhglZ`gZy ieZlZ

Lhjfhagu_ j_abklhju� ih^[bjZ_fu_ ^ey ijb\h^Z ijb g_h[oh^bfhklb

<g_rgb_� fhglbjmxlky gZ \_jog_c ih\_joghklb rdZnZ

<gmlj_ggb_� fhglbjmxlky \ \_jog_c qZklb rdZnZ
Mkljhckl\h

aZsblu hl i_j_]jmadb

≥ 5 ff
(¼ ^xcfZ�

≥ 5 ff
(¼ ^xcfZ�

≥ 100 ff
(4 ^xcfZ�

=ZjZglbjmcl_
mdZaZggu_

Kbkl_fguc

dhgljhee_j

DZ[_eb mijZ\e_gby

<k_ dZ[_eb
mijZ\e_gby ijh\h�
^bl_ gZ jZkklhy�
gbb g_ f_g__ ��� ff
(12 ^xcfh\� hl
kbeh\uo dZ[_e_c ≥100 ff

(4 ^xcfZ�

JZkiheh`_gb_

^hihegbl_evghc

de_ffghc dhjh[db

:evl_jgZlb\gh_ jZkiheh`_�

gb_ ij_^hojZgbl_e_c beb

Z\lhfZlbq_kdbo \udexqZ�

l_e_c� Fhglbjmxlky ih

k\hbf ijZ\beZf�

Kbeh\u_ dZ[_eb

JZat_^bgbl_ev� dhglZdlhj�

ij_^hojZgbl_eb beb

Z\lh\udexqZl_eb iblZ�

xs_c k_lb i_j_f_ggh]h

lhdZ� Fhglbjmxlky ih
k\hbf ijZ\beZf�

 Jbkmghd 2–4 J_dhf_g^h\ZggZy dhfihgh\dZ ^ey h[uqguo f_j ih WFK   
 �j_dhf_g^Zpbb ih we_dljhfhglZ`m ^Zgu gZ Jbkmgd_ 2–21)

 



2-14 MklZgh\dZ Ijb\h^Z

 

RdZn

FhglZ`gZy ieZlZ

150 ff
(6 ^xcfh\)

Lhjfhagu_ j_abklhju� ih^[bjZ_fu_ ^ey ijb\h^Z ijb g_h[oh^bfhklb

<g_rgb_� fhglbjmxlky gZ \_jog_c ih\_joghklb rdZnZ

<gmlj_ggb_� fhglbjmxlky \ \_jog_c qZklb rdZnZ

Mkljhckl\h

aZsblu hl i_j_]jmadb

≥5 ff
(¼ ^xcfZ�

≥5 ff
(¼ ^xcfZ�

≥5 ff
(¼ ^xcfZ�≥100 ff

(4 ^xcfZ�

Kbkl_fguc

dhgljhee_j

JZkiheh`_gb_

^hihegbl_evghc

de_ffghc dhjh[db

Ijb\h^u b

jZ^bhqZklhlgu_

nbevlju

=ZjZglbjmcl_
g_h[oh^bfu_
ijhf_`mldb

:evl_jg� iheh`� ij_^hojZgbl_e_c
beb Z\lhfZlbq_kdbo \udexqZl_e_c

:evl_jgZlb\gh_ iheh`_gb_

ij_^hojZgbl_e_c beb

Z\lhfZlbq_kdbo \udexqZl�

Fhglbjmxlky ih ijZ\beZf�

Kbeh\u_ dZ[_eb

DZ[_eb mijZ\e_gby

<k_ dZ[_eb
mijZ\e_gby ijh\h�
^bl_ gZ jZkklhygbb
g_ f_g__ ��� ff
(12 ^xcfh\� hl
kbeh\uo dZ[_e_c

JZ^bhqZklhlgu_

nbevlju

MklZgZ\eb\Zcl_
hl^_evguc nbevlj
^ey dZ`^h]h Ijb\h^Z

JZat_^bgbl_ev� dhg�

lZdlhj� ij_^hojZgbl_�

eb beb Z\lhfZlbq_kdb_

\udexqZl_eb ib�

lZxs_c k_lb� Fhglb�
jmxlky ih ijZ\beZf

 Jbkmghd 2–5 J_dhf_g^h\ZggZy dhfihgh\dZ ^ey khhl\_lkl\by klZg^ZjlZf ih WFK

(j_dhf_g^Zpbb ih we_dljhfhglZ`m ^Zgu gZ JbkmgdZo 2–22 b 2–23)
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2.4 JZkqzl jZaf_jh\
rdZnZ

R:= 1 Ba rZ]Z � jZa^_eZ IeZgbjh\Zgb_
mklZgh\db \uibrbl_ qbke_ggh_ agZq_gb_
fZdkbfZevghc jZkk_b\Z_fhc fhsghklb ihl_jv

^ey dZ`^h]h Ijb\h^Z� dhlhjuc mklZgZ\eb\Z_lky \

rdZnm� AZibrbl_ ghf_j ^Zggh]h rZ]Z b \_ebqbgm

iheghc fhsghklb ihl_jv.

R:= 2 ?keb bkihevamxlky jZ^bhqZklhlgu_
nbevlju� \uibrbl_ ba rZ]Z � jZa^_eZ

IeZgbjh\Zgb_ mklZgh\db qbke_ggu_ agZq_gby
jZkk_b\Z_fhc fhsghklb dZ`^h]h nbevljZ�

dhlhjuc [m^_l mklZgZ\eb\Zlvky \ rdZnm�

AZibrbl_ ghf_j wlh]h rZ]Z b \_ebqbgm iheghc

fhsghklb ihl_jv.

R:= 3 ?keb \gmljb rdZnZ ^he`_g

fhglbjh\Zlvky lhjfhaghc j_abklhj� ^h[Z\vl_
qbke_ggh_ agZq_gb_ kj_^g_c fhsghklb ihl_jv \

g_f ba rZ]Z � jZa^_eZ IeZgbjh\Zgb_ mklZgh\db ^ey
dZ`^h]h lhjfhagh]h j_abklhjZ� dhlhjuc [m^_l

mklZgh\e_g \ rdZnm� AZibrbl_ ghf_j wlh]h rZ]Z

b \_ebqbgm iheghc fhsghklb ihl_jv.

R:= 4 AZibrbl_ ghf_j wlh]h rZ]Z b \_ebqbgm

�\ <ZllZo� iheghc l_ieh\hc jZkk_b\Z_fhc

fhsghklb ihl_jv ex[h]h ^jm]h]h h[hjm^h\Zgby�
mklZgZ\eb\Z_fh]h \ rdZnm.

R:= 5 Keh`bl_ \_ebqbgu l_ieh\hc

jZkk_b\Z_fhc fhsghklb� ihemq_ggu_ \ur_ ijb

\uiheg_gbb rZ]h\ �� �� � b �� Wlh ^Zkl agZq_gb_ \

<ZllZo j_amevlbjmxs_c l_ieh\hc fhsghklb�

dhlhjZy [m^_l \u^_eylvky \gmljb rdZnZ�
AZibrbl_ wlm pbnjm b ghf_j rZ]Z.

JZkqzl jZaf_jh\ ]_jf_lbqgh]h
rdZnZ

RdZn hl^Zzl hdjm`Zxs_fm \ha^mom kha^Zggh_

\gmljb g_]h l_ieh ihkj_^kl\hf _kl_kl\_gghc

dhg\_dpbb �l_iehh[f_gZ� �beb k ihfhsvx

ijbgm^bl_evghc dhg\_dpbb \ha^mrgh]h ihlhdZ��

q_f [hevr_ iehsZ^v ih\_joghklb kl_ghd rdZnZ�

l_f \ur_ _]h l_iehhl^ZqZ� L_ieh hl^Zzlky lhevdh
k l_o ih\_joghkl_c� dhlhju_ g_ dhglZdlbjmxl kh

kl_ghc beb ihehf�

JZkkqblZcl_ lj_[m_fmx iehsZ^v gbq_f g_
aZkehgzgghc ih\_joghklb rdZnZ Ae ba�

$  
3

N�7 �7 �
H

\gml \g_r

]^_�

Ae IehsZ^v k\h[h^ghc ih\_joghklb \ f
2 (1

f
2 = 10.8 d\�nmlh\)

T\g_r FZdkbfZevgZy h`b^Z_fZy

hdjm`ZxsZy l_fi_jZlmjZ kgZjm`b

rdZnZ \ °C

T\gml FZdkbfZevgZy ^himklbfZy

l_fi_jZlmjZ \ha^moZ \gmljbrdZnZ \

°C

P fhsghklv \ <ZllZo� \u^_ey_fZy \k_fb

bklhqgbdZfb l_ieZ \ rdZnm

k dhwnnbpb_gl l_iehhl^Zqb fZl_jbZeZ

rdZnZ \ <l/f2/°C

Ijbf_j

JZkkqblZlv jZaf_ju rdZnZ ijb ke_^mxsbo

bkoh^guo ^Zgguo�

• >\Z Ijb\h^Z fh^_eb 81, 1405

• DZ`^uc Ijb\h^ jZ[hlZ_l ijb qZklhl_
i_j_dexq_gbc RBF ��� d=p

• >ey dZ`^h]h Ijb\h^Z bkihevam_lky
jZ^bhqZklhlguc nbevlj

• Lhjfhagu_ j_abklhju fhglbjmxlky kgZjm`b
rdZnZ

• FZdkbfZevgZy l_fi_jZlmjZ kj_^u \gmljb

rdZnZ�  40°C

• FZdkbfZevgZy l_fi_jZlmjZ kj_^u�

hdjm`Zxs_c rdZn�  30°C
Fhsghklv� jZkk_b\Z_fZy dZ`^uf Ijb\h^hf�  190
<l �ba rZ]Z � \ jZa^_e_ IeZgbjh\Zgb_ mklZgh\db)
Fhsghklv� jZkk_b\Z_fZy dZ`^uf nbevljhf

jZ^bhqZklhl�  �� <l �fZdk�� �ba rZ]Z � \ jZa^_e_
IeZgbjh\Zgb_ mklZgh\db)
J_amevlbjmxsZy fhsghklv ihl_jv�  2 x (190 + 25)
 ��� <l

RdZn ba]hlh\e_g ba ihdjZr_gghc ebklh\hc klZeb

lhesbghc � ff (3/32 ^xcfZ)� bf_xs_c
dhwnnbpb_gl l_iehi_j_^Zqb 5.5 <l/f2/°C.  Lhevdh
\_jogyy� i_j_^gyy b ^\_ [hdh\u_ ih\_joghklb

rdZnZ fh]ml jZkk_b\Zlv l_ieh.

Jbkmghd 2–6 RdZn� bf_xsbc i_j_^gxx�

 [hdh\u_ b \_jogxx kl_gdb�

 k\h[h^gu_ ^ey l_iehhl^Zqb
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Ih^klZ\bf ke_^mxsb_ \_ebqbgu�

T\gml  40°C

T\g_r  30°C

k  5.5

P  430 <l

FbgbfZevgZy iehsZ^v� lj_[m_fZy ^ey hl\h^Z

l_ieZ� [m^_l�

$  
���

������� ���
 ���f ��� d\� nmlh\�

H

�

�� f  ��� nmlZ�

Ijbf_f� gZijbf_j� ^\Z jZaf_jZ rdZnZ² \ukhlm

�+� b ]em[bgm �'��  Lh]^Z rbjbgZ �W)
jZkkqblu\Z_lky dZd�

W =
A - 2HD

H + D
e

Ih^klZ\eyy H  � f b D  ��� f� ihemqbf

fbgbfZevgmx rbjbgm�

:  
��� � �� �

� ����
f �� nmlh\ �� ^xcfh\�

× × =� � �
� �

�
�

?keb rdZn hdZau\Z_lky kebrdhf [hevrbf ^ey

bf_xs_]hky \ gZebqbb ijhkljZgkl\Z� _]h fh`gh

k^_eZlv f_gvr_� \hkihevah\Z\rbkv h^gbf beb

\k_fb ba ke_^mxsbo kihkh[h\�

• Bkihevah\Zlv [he__ gbadmx qZklhlm
i_j_dexq_gbc RBF� qlh[u mf_gvrblv

fhsghklv ihl_jv \ Ijb\h^_ �\_jgbl_kv d rZ]m
� \ jZa^_e_ IeZgbj\dZ mklZgh\db�

• Kgbablv l_fi_jZlmjm \g_rg_c hdjm`Zxs_c
kj_^u b�beb bkihevamy ijbgm^bl_evgh_

\ha^mrgh_ hoeZ`^_gb_ gZjm`ghc ih\_joghklb
rdZnZ

• Mf_gvrblv dhebq_kl\h Ijb\h^h\ \ rdZnm

• M^Zeblv ^jm]h_ h[hjm^h\Zgb_� \u^_eyxs__
l_ieh

JZkqzl ihlhdZ \ha^moZ \
\_glbebjm_fhf rdZnm

JZaf_ju rdZnZ gm`gu lhevdh ^ey jZaf_s_gby

h[hjm^h\Zgby� H[hjm^h\Zgb_ hoeZ`^Z_lky

ijbgm^bl_evguf \ha^mrguf ihlhdhf�

FbgbfZevguc lj_[m_fuc h[t_f \_glbebjmxs_]h

\ha^moZ jZkkqblu\Z_lky ih nhjfme_�

9  
�N3

7 �7\gml \g_r

]^_�

V  \ha^mrguc ihlhd \ f
3 aZ qZk

T\g_r FZdkbfZevgZy h`b^Z_fZy

hdjm`ZxsZy l_fi_jZlmjZ \g_ rdZnZ

\ °C

T\gml FZdkbfZevgZy hdjm`ZxsZy

l_fi_jZlmjZ� ^himklbfZy ^ey

Ijb\h^Z(h\)

P Fhsghklv ihl_jv� \u^_ey_fZy \k_fb

bklhqgbdZfb l_ieZ \ rdZnm� \ <ZllZo

k hlghr_gb_ 
p
P

I

0 ]^_�

P0 – ^Z\e_gb_ \ha^moZ gZ mjh\g_
fhjy

PI  – ̂ Z\e_gb_ \ha^moZ \ f_kl_
jZkiheh`_gby mklZgh\db

H[uqgh bkihevam_lky dhwnnbpb_gl

hl 1,2 ^h 1,3� qlh[u mq_klv kgb`_gb_

^Z\e_gby \ aZ]jyagzgguo \ha^mrguo
nbevljZo�

Ijbf_j

JZkkqblZlv jZaf_ju rdZnZ ^ey ke_^mxsbo

bkoh^guo ^Zgguo�

• Bkihevamxlky ljb Ijb\h^Z fh^_eb ����

• DZ`^uc Ijb\h^ jZ[hlZ_l ijb qZklhl_
i_j_dexq_gbc RBF � d=p

• >ey dZ`^h]h Ijb\h^Z _klv jZ^bhqZklhlguc
nbevlj

• Lhjfhagu_ j_abklhju fhglbjmxlky kgZjm`b
rdZnZ

• FZdkbfZevgZy l_fi_jZlmjZ kj_^u \gmljb

rdZnZ� ��°C

• FZdkbfZevgZy l_fi_jZlmjZ kj_^u \g_ rdZnZ�  
30°C

Fhsghklv ihl_jv� \u^_ey_fuo dZ`^uf

Ijb\h^hf� ��� <l �ba rZ]Z � \ jZa^_e_

IeZgbjh\Zgb_ mklZgh\db)
Fhsghklv� jZkk_b\Z_fZy dZ`^uf

jZ^bhqZklhlguf nbevljhf�  �� <l �fZdk�� �ba rZ]Z
� \ jZa^_e_ IeZgbjh\Zgb_ mklZgh\db)
J_amevlbjmxsZy fhsghklv ihl_jv�  3 x (670 + 60)
 ���� <l

Ih^klZ\bf ke_^mxsb_ \_ebqbgu�

T\gml   40°C

T\g_r  30°C

k  1,3

P  ���� <l

Lh]^Z�

 
30-40
21903

=V 854
3,1 =××

f
3/qZk ���� dm[� nmlh\

aZ fbg��

 (1f3/qZk = 0.59 dm[� nmlh\/fbg)
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2.5 MklZgh\dZ Ijb\h^Z b
jZ^bhqZklhlgh]h
nbevljZ

Ij_^mij_`^_gb_

Ih^tzf Ijb\h^Z

FZkkZ ba^_ebc ]Z[Zjblh\ 3b 4
ij_\urZ_l 22d] (49 nmglh\) b ��

d] ����nmglZ� khhl\_lkl\_ggh.  
IjbgbfZcl_ khhl\_lkl\mxsb_

f_ju [_ahiZkghklb� dh]^Z

ih^gbfZ_l_ bo.

Kgylb_ de_ffghc djurdb

< aZ\bkbfhklb hl ]Z[ZjblZ fh^_eb Ijb\h^

kgZ[`_g h^ghc beb ^\mfy djurdZfb \u\h^guo

de_ff� Dh]^Z fh^_eb ]Z[Zjblh\ �� � beb �

aZdj_ieyxlky \ \uj_aZo fhglZ`ghc iZg_eb�

kgZqZeZ ^he`gZ [ulv kgylZ djurdZ�db� ^ey lh]h�

qlh[u h[_ki_qblv ^hklmi d dj_i_`guf

hl\_jklbyf� jZkiheh`_gguf ih^ g_c�

 

Jbkmghd 2–7 Kgylb_ de_ffguo djur_d

De_ffgu_ djurdb \k_o fh^_e_c ^he`gu

kgbfZlvky ^ey ^hklmiZ d we_dljbq_kdbf

jZat_fZf�

 

Jbkmghd 2–8 <b^ kgbam� ihdZau\Zxsbc dZd   
de_ffgZy djurdZ kgbfZ_lky   
k Ijb\h^Z

KgbfZcl_ de_ffgmx djurdm ke_^mxsbf h[jZahf�

1. Kbevgh ih^lhedgbl_ gZjm`m ex[hc

\gmlj_ggbc djZc djurdb� ihdZ hgZ g_ \uc^_l
ba aZp_ie_gby.

2. IhdZqZcl_ djurdm \ gZjm`gmx b \gmlj_ggxx

klhjhgu ^h l_o ihj� ihdZ hklZ\r__ky
aZp_ie_gb_ g_ hk\h[h^blky.

3. Kgbfbl_ miehlgbl_evgmx ieZklbgdm �iha`_

<Zf fh`_l ihgZ^h[blvky ihklZ\blv __ gZ
f_klh).
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FhglZ`gu_ ih^\_kdb�

ihklZ\ey_fu_ k Ijb\h^hf

 LZ[ebpZ 2–10H[sbc \b^ fhglZ`guo ih^\_khd

=Z[Zjbl

Ijb\h^Z

>ey dj_ie_gby \

ijhj_ab fhglZ`ghc
ieZlu

>ey dj_ie_gby gZ

ih\_joghklb
fhglZ`ghc ieZlu

1

<_jogyy b gb`gyy

2

<_jogyy b gb`gyy

3

<_jogyy

Gb`gyy

4

<_jogyy

Gb`gyy

<b^ kaZ^b fhglZ`guo ih^\_khd �aZ bkdexq_gb_f gb`g_c
ih^\_kdb ^ey fh^_eb ]Z[ZjblZ ��� Ih^\_kdb bah[jZ`_gu g_ \
fZkrlZ[_.

Dj_ie_gb_ Ijb\h^Z gZ
ih\_joghklb fhglZ`ghc ieZlu

1. Bkihevamcl_ ^\_ ih^\_kdb ^ey aZdj_ie_gby

Ijb\h^Z gZ ih\_joghklb fhglZ`ghc ieZlu�

Hgb ba]hlh\e_gu ba f_lZeeZ� H[_ki_qvl_
ih^\_kdZf g_ihkj_^kl\_gguc we_dljbq_kdbc

dhglZdl k fhglZ`ghc ieZlhc� gZijbf_j� k

ihfhsvx hl\_jklby k j_av[hc jZaf_jhf M5
(3/16 ^xcfZ) \ fhglZ`ghc ieZl_ b dj_i_`guo
[helh\� jZkiheh`_gguo dZd ihdZaZgh gZ

Jbkmgd_ ����.  (>ey fh^_eb ]Z[ZjblZ � \u
fh`_l_ bkihevah\Zlv h^gh \ p_glj_� beb

emqr_ ^\Z ih djZyf� hl\_jklby \ fhglZ`ghc
ih^\_kd_.)

2. <klZ\vl_ fhglZ`gu_ ih^\_kdb \ iZau \

\_jog_c b gb`g_c qZklyo jZ^bZlhjZ Ijb\h^Z
dZd ihdZaZgh gZ Jbkmgd_ 2–9.

 

 Jbkmghd 2–9 JZkiheh`_gb_ fhglZ`ghc ih^\_kdb

 \ jZ^bZlhj_ ^ey dj_ie_gby

 gZ ih\_joghklb

3. Ijbdj_ibl_ fhglZ`gu_ ih^\_kdb d fhglZ`ghc

ieZl_ k ihfhsvx we_dljhijh\h^ysbo [helh\.
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KljZgbpZ ^ey aZf_lhd
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FhglZ`gZy

ieZlZ

Fh^_ev

]Z[ZjblZ �

20 ff
13/16 ^xcfZ

20 ff
13/16 ^xcfZ

355 ff
133/16 ^

366 ff
143/8 ^

47,5 ff
17/8 ^xcfZ

95 ff
33/4 ^xcfZ

331 ff
13 ^

343,5
ff

131/2 ^

200 ff
77/8 ^xcfZ

Fh^_ev

]Z[ZjblZ �

FhglZ`gZy

ieZlZ

95 ff
33/4 ^xcfZ

355 ff
133/16 ^

366 ff
143/8 ^

343,5 ff
131/2 ^xcfZ

190 ff
71/2 ^xcfZ

16,5 ff
5/8 ^xcfZ

16,5 ff
5/8 ^xcfZ

Jbkmghd 2–10 Ih\_joghklguc fhglZ` fh^_e_c ]Z[Zjblh\ � b �
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FhglZ`gZy

ieZlZ

FhglZ`gZy

ieZlZ

Fh^_ev

]Z[ZjblZ �

335 ff
133/16 ^

368 ff
141/4 ^

346 ff
135/8 ^

187,5 ff
73/8 ^xcfZ

375 ff
143/4 ^xcfZ

16,5 ff
5/8 ^xcfZ

16,5 ff
5/8 ^xcfZ

250 ff
913/16 ^xcfZ

260 ff
101/4 ^xcfZ

17 ff
5/8 ^xcfZ 17 ff

5/8 ^xcfZ

716 ff
283/16 ^

765 ff
301/8 ^

700 ff
279/16 ^

Fh^_ev

]Z[ZjblZ �

500 ff
1911/16 ^xcfZ

65 ff
29/16 ^

143,5 ff
55/8 ^

143,5 ff
55/8 ^

65 ff
29/16 ^

 Jbkmghd 2–11 Ih\_joghklguc FhglZ` fh^_e_c ]Z[Zjblh\ � b �
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345 ff
139/16 ^

295 ff
115/8 ^

364 ff
145/16 ^

335 ff
133/16 ^

95 ff
33/4 ^

200 ff
77/8 ^

120 ff
41/4 ^

80 ff
31/8 ^

13 ff
1/2 ^

16,5 ff
5/8 ^ 16,5 ff

5/8 ^

86,5 ff
33/8 ^

Fh^_ev

]Z[ZjblZ �

335 ff
133/16 ^

364 ff
145/16 ^

295 ff
115/8 ^

345 ff
139/16 ^

182 ff
73/16 ^

13 ff
1/2 ^190 ff

71/2 ^

Fh _̂ev

]Z[ZjblZ �

FhglZ`gZy

ieZlZ

FhglZ`gZy

ieZlZ

 Jbkmghd 2–12 FhglZ` \ ijhj_ab fhglZ`ghc ieZlu fh^_e_c ]Z[Zjblh\ � b �
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Fh^_ev

]Z[ZjblZ

3

Fh^_ev

]Z[ZjblZ �

FhglZ`gZy

ieZlZ

FhglZ`gZy

ieZlZ

 Jbkmghd 2–13 FhglZ` \ ijhj_ab fhglZ`ghc ieZlu fh^_e_c ]Z[Zjblh\ � b �

 (mm± ff� in ± ^xcfu�
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Dj_ie_gb_ Ijb\h^Z \ \uj_aZo
fhglZ`ghc ieZlu

1. Ijhj_`vl_ hdgZ \ fhglZ`ghc ieZl_� dZd

ihdZaZgh gZ Jbkmgd_ 2–12 beb 2–13,
khhl\_lkl\_ggh ]Z[Zjblm Ijb\h^Z.

2. Bkihevamcl_ ih^\_kdm ^ey fhglZ`Z \ \uj_aZo

fhglZ`ghc ieZlu� HgZ k^_eZgZ ba f_lZeeZ b

kem`bl ^ey ijbdj_ie_gby \_jog_c qZklb

Ijb\h^Z d fhglZ`ghc ieZl_� gb`gyy qZklv
Ijb\h^Z ijb\bgqb\Z_lky d fhglZ`ghc ieZl_

[helhf�Zfb�� ijhoh^ysbf�b� q_j_a hl\_jklby

\ dhjimk_ b jZ^bZlhj_.

H[_ki_qvl_ g_ihkj_^kl\_gguc we_dljbq_kdbc

dhglZdl ih^\_kdb b jZ^bZlhjZ k fhglZ`ghc

ieZlhc� gZijbf_j� k ihfhsvx hl\_jklbc k

j_av[hc M5 (3/16 ^xcfZ)� jZkiheh`_gguo dZd
ihdZaZgh gZ Jbkmgd_ 2–12 beb 2–1�� b
dj_iz`guo [helh\.

3. <klZ\vl_ fhglZ`gmx ih^\_kdm \ ijhj_av \

\_jog_c qZklb jZ^bZlhjZ Ijb\h^Z dZd

ihdZaZgh gZ Jbkmgd_ 2–14.

 

 Jbkmghd 2–14BeexkljZpby lh]h� dZd
 fhglZ`gZy ih^\_kdZ ^ey

 dj_ie_gby \ \uj_aZo nbdkbjm_lky   
 \ \_jog_c qZklb Ijb\h^Z

4. ?keb lj_[m_lky ]_jf_lbaZpby ijhf_`mldZ

f_`^m Ijb\h^hf b fhglZ`ghc ieZlhc�

\klZ\vl_ ih i_jbf_ljm djZ_\ hdgZ \

fhglZ`ghc ieZl_ miehlgbl_evgmx ijhdeZ^dm

�ihklZ\ey_fmx \f_kl_ k Ijb\h^hf� lZd� qlh[u

neZg_p jZ^bZlhjZ ijb`bfZe wlm ijhdeZ^dm�

5. <klZ\vl_ Ijb\h^ \ ijhj_aZggh_ hdgh.

6. Ijbdj_ibl_ gb`gxx qZklv Ijb\h^Z d ieZl_

we_dljhijh\h^ysbf [helhf�Zfb�.

7. Ijbdj_ibl_ fhglZ`gmx ih^\_kdm \ \_jog_c
qZklb Ijb\h^Z d ieZl_ k ihfhsvx

we_dljhijh\h^ys_]h [helZ�h\�.

8. ?keb lj_[m_lky� qlh[u Ijb\h^ ^ebl_evgh

h[_ki_qb\Ze fZdkbfZevgh \hafh`guc
\uoh^ghc lhd �kf� rZ] � ba jZa^_eZ

IeZgbjh\Zgb_ mklZgh\db�� gZ^h ihklZ\blv
jZa^_ebl_evgmx i_j_]hjh^dm d aZ^g_c kl_gd_

jZ^bZlhjZ Ijb\h^Z� Kfhljb gb`_ \ wlhc ]eZ\_

iZjZ]jZn Ijbf_g_gb_ jZa^_ebl_evghc

i_j_]hjh^db� ?keb hgZ g_ ihklZ\e_gZ�

fZdkbfZevguc \uoh^ghc lhd ^he`_g [ulv
h]jZgbq_g 80% ^himklbfhc \_ebqbgu� < wlhf

kemqZ_ mklZgZ\eb\Zcl_ \_ebqbgm lhdZ�

aZibkZggmx ijb ijhoh`^_gbb rZ]Z � \
jZa^_e_ IeZgbjh\Zgb_ mklZgh\db.

Ijbf_g_gb_ jZa^_ebl_evghc
i_j_]hjh^db

Ij_^mij_`^_gb_

?keb Ijb\h^ jZ[hlZe� _]h

jZ^bZlhj fh`_l [ulv ]hjyqbf�

Ij_^hl\jZlbl_ ijbdhkgh\_gby

ex^_c d jZ^bZlhjm.

Dh]^Z Ijb\h^ aZdj_iey_lky \ \uj_a_ fhglZ`ghc

ieZlu� ijbf_g_gb_ jZa^_ebl_evghc i_j_]hjh^db

ijb\h^bl d lhfm� qlh jZ^bZlhj ^_ckl\m_l dZd

ljm[Z� m\_ebqb\Zy ihlhd \ha^moZ \^hev _]h j_[_j�

qlh ihfh]Z_l hoeZ`^_gbx �_kl_kl\_ggh� wlh bf__l

f_klh \ kemqZ_� dh]^Z Ijb\h^ fhglbjm_lky gZ

ih\_joghklb kl_gdb rdZnZ�

<u fh`_l_ k^_eZlv jZa^_ebl_evgmx i_j_]hjh^dm

ba ex[h]h ih^oh^ys_]h we_dljhijh\h^ys_]h beb

g_ijh\h^ys_]h fZl_jbZeZ b ijbdj_iblv __ d

jZ^bZlhjm hibkZgguf gb`_ kihkh[hf�
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Jbkmghd 2–15 JZaf_ju ^ey ba]hlh\e_gby

jZa^_ebl_evguo i_j_]hjh^hd ^ey

fh^_e_c ]Z[Zjblh\ � b �

Ijbdj_ie_gb_ ba]hlh\e_gghc
jZa^_ebl_evghc i_j_]hjh^db d
jZ^bZlhjm

 LZ[ebpZ 2–11 F_lh^u dj_ie_gby

 jZa^_ebl_evghc i_j_]hjh^db

=Z[Zjbl

fh^_eb

F_lh^ dj_ie_gby

1
2

Bkihevamcl_ fhglZ`gu_ ih^\_kdb ^ey
dj_ie_gby gZ ih\_joghklb fhglZ`ghc ieZlu�

3
4

Bkihevamcl_ [helu M6 x 12 ff fZdk� �beb
ZgZeh]bqgu_� ih^ hl\_jklby \ jZ^bZlhj_� beb

gZj_`vl_ \ hl\_jklbyo j_av[m gm`gh]h
jZaf_jZ�

 

��� ÂÂ
�
�/� º

����� ÂÂ
�
��/�� º

��� ÂÂ
�
�/� º

��� ÂÂ
�
�/� º

�� ÂÂ
�
�/�� º

��� ÂÂ
��

�/� º

�� ÂÂ
�
�/� º� ÂÂ �

�/�� º�

��� ÂÂ
��

�/� º

��� ÂÂ
��

�/� º

�7 ÂÂ
�
�/�� º

120 ÂÂ
411/�� º

176�5 ÂÂ
�
��/�� º

����� ÂÂ
�
�/�� º

����� ÂÂ
��

�/� º
���� ÂÂ
��/�� º

��� ÂÂ
��

�/� º

Jbkmghd 2–16 JZaf_ju ^ey ba]hlh\e_gby

jZa^_ebl_evguo i_j_]hjh^hd ^ey

fh^_e_c ]Z[Zjblh\ � b �
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KljZgbpZ ^ey aZf_lhd
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FhglZ` jZ^bhqZklhlgh]h
nbevljZ

JZ^bhqZklhlgu_ nbevljufh]ml fhglbjh\Zlvky

lhevdh gZ ih\_joghklb fhglZ`ghc ieZlu�

JZkiheZ]Zcl_ jZ^bhqZklhlguc nbevlj \

hij_^_ezgghf iheh`_gbb ih hlghr_gbx d

Ijb\h^m� Ijb ]Z[ZjblZo nbevljZ hl & ^h *

de_ffu G:=JMAD: ^he`gu [ueb h[jZs_gu d

Ijb\h^m�

 

K?LV

(LINE)

G:=JMAD:

((LOAD)

 Jbkmghd 2–17 Hkgh\gu_ ]Z[Zjblgu_ jZaf_ju

 nbevljh\ jZ^bhqZklhl ]Z[Zjblh\

 A b B b jZkiheh`_gb_ de_ff

 

=Z[Zjbl JZaf_j nbevljZ

A
4200–0010

B
4200–0027

C ���ff

147/8 ^
���ff

151/4 ^

D �����ff
41/2 ^

�����ff
41/2 ^

E ���ff

133/16 ^

���ff

133/16 ^

F ��ff
� ^

����ff
11/2 ^

G ���ff
1/4 ^

���ff
1/4 ^

H ���ff
159/16 ^

���ff
�� ^

J ��ff
3/8 ^

��ff
3/8 ^

W ��ff

115/16 ^

��ff

215/16 ^
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  G:=JMAD: (LOAD)
K?LV �LINE)

 Jbkmghd 2–18 Hkgh\gu_ ]Z[Zjblgu_ jZaf_ju nbevljh\ jZ^bhqZklhl ]Z[Zjblh\ hl C ^h F
 b jZkiheh`_gb_ de_ff
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=Z[Zjblu JZaf_j nbevljZ JQ

C D E F

4200–1051 4200–1071 4200–1111 4200–1171

A ��ff
9/16 ^

��ff
9/16 ^

��ff
9/16 ^

��ff
9/16 ^

B ���ff

65/16 ^

���ff

65/16 ^

���ff

611/16 ^

���ff

611/16 ^

C ���ff

�� ^

���ff

�� ^

���ff

153/4 ^
���ff

153/4 ^

D ��ff
9/16 ^

��ff
9/16 ^

��ff
9/16 ^

��ff
9/16 ^

F ����ff
1/2 ^

����ff
1/2 ^

��ff
3/4 ^

��ff
9/16 ^

G ���ff
1/4 ^

���ff
1/4 ^

���ff
1/4 ^

���ff
1/4 ^

H ���ff

511/16 ^

���ff

511/16 ^

���ff

511/16 ^

���ff

511/16 ^

J ���ff

113/16 ^

���ff

113/16 ^

���ff

133/8 ^

���ff

1615/16 ^

K ��ff

� ^

��ff

� ^

��ff

115/16 ^

��ff

115/16 ^

L ���ff

�� ^

���ff

�� ^

���ff

175/16 ^

���ff

191/4 ^

M ��ff

13/8 ^
��ff

13/8 ^
��ff

13/8 ^
��ff

3/4 ^

N ��ff

23/8 ^
��ff

23/8 ^
��ff

29/16 ^

��ff

31/8 ^

P ��ff

13/4 ^
��ff

13/4 ^
��ff

23/4 ^
��ff

� ^

Q ���ff

97/16 ^

���ff

97/16 ^

���ff

1113/16 ^

���ff

153/8 ^

S ��ff

31/8 ^
��ff

31/8 ^
��ff

31/8 ^
��ff

31/8 ^

T ��ff

13/16 ^

��ff

13/16 ^

��ff

13/16 ^

��ff

13/16 ^

U ��ff

� ^

��ff

� ^

��ff

� ^

��ff

� ^

V ��ff

19/16 ^

��ff

19/16 ^

��ff

19/16 ^

��ff

19/16 ^

W ���ff

71/2 ^
���ff

71/2 ^
���ff

77/8 ^
���ff

77/8 ^

X ��ff

19/16 ^

��ff

19/16 ^

��ff

19/16 ^

��ff

19/16 ^

Z 0� [ ��ff 0� [ ��ff 0� [ ��ff 0� [ ��ff

De_ffu M8 M8 M10 M10
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 Jbkmghd 2–19 Hkgh\gu_ ]Z[Zjblgu_ jZaf_ju nbevljZ jZ^bhqZklhl ]Z[ZjblZ G
 b jZkiheh`_gb_ de_ff
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2.6 Kh_^bg_gby kbeh\uo
p_i_c

Ij_^mij_`^_gb_

Jbkd ihjZ`_gby

we_dljbq_kdbf lhdhf

Ke_^mxsb_ qZklb Ijb\h^Z b

rdZnZ gZoh^ylky ih^

gZijy`_gb_f� kihkh[ghf \ua\Zlv

kbevg_cr__ ihjZ`_gb_

we_dljbq_kdbf lhdhf� \iehlv ^h

kf_jl_evgh]h:
DZ[_ev f_`^m k_lvx

i_j_f_ggh]h lhdZ b Ijb\h^hf

b _]h kh_^bg_gby

<uoh^gu_ dZ[_eb b

kh_^bg_gby

Fgh]b_ \gmlj_ggb_ qZklb

Ijb\h^Z b \g_rgb_ we_f_glu

Ij_^mij_`^_gb_

Bahebjmxs__ mkljhckl\h

Ij_`^_� q_f k Ijb\h^Z kgbfZ_lky

ex[Zy djurdZ beb gZqbgZ_l

\uihegylvky jZ[hlZ ih _]h

h[kem`b\Zgbx, iblZxsZy k_lv
i_j_f_ggh]h lhdZ ^he`gZ [ulv

hlkh_^bg_gZ hl Ijb\h^Z k

bkihevah\Zgb_f

k_jlbnbpbjh\Zggh]h

bahebjmxs_]h mkljhckl\Z�

Ij_^mij_`^_gb_

HklZlhqguc aZjy^

Ijb\h^ kh^_j`bl dhg^_gkZlhju�

dhlhju_ hklZxlky aZjy`_ggufb

^h ihl_gpbZevgh kf_jl_evguo

gZijy`_gbc ihke_ hldexq_gby

iblZxs_c k_lb i_j_f_ggh]h lhdZ�

?keb Ijb\h^ [ue ih^dexq_g d

k_lb� jZ[hlZ k Ijb\h^hf fh`_l

[ulv ijh^he`_gZ g_ jZg__� q_f

q_j_a ^_kylv fbgml ihke_

hldexq_gby hl k_lb�

Ij_^mij_`^_gb_

Ih^dexq_gb_ iblZgby k

ihfhsvx \bedb b

jha_ldb

Hkh[h_ \gbfZgb_ ^he`gh [ulv

m^_e_gh Ijb\h^m� mklZgZ\eb\Z_fhfm \

h[hjm^h\Zgbb� dhlhjh_ bf__l

rl_ik_evgh_ kh_^bg_gb_ k iblZxs_c

k_lvx� K_l_\u_ aZ`bfu Ijb\h^Z

kh_^bg_gu k \gmlj_ggbfb

dhg^_gkZlhjZfb q_j_a

\uijyfbl_evgu_ ^bh^u� dhlhju_ g_

h[_ki_qb\Zxl bahebjh\Zgby� ?keb

_klv \hafh`ghklv ijbdhkgh\_gby d

rlujvdZf \bedb� dh]^Z hgZ

\ugbfZ_lky ba jha_ldb� g_h[oh^bfh

bkihevah\Zlv kj_^kl\Z

Z\lhfZlbq_kdh]h bahebjh\Zgby \bedb

hl Ijb\h^Z �gZijbf_j� j_e_ k

kZfhm^_j`b\Zgb_f�.

=Z[Zjbl JZaf_j
nbevljZ JQ

G
4200–1302

A ��ff

1 9/16 ^

B ���ff

16 5/16 ^

C ���ff

13 3/4 ^
D ��ff

3/8 ^
F ��ff

9/16 ^

G ��ff
3/4 ^

H ���ff

9 13/16 ^

J ���ff

12 9/16 ^

K ��ff

1 3/16 ^

L ���ff

14 15/16 ^

M �����ff

4 3/4 ^
N ����ff

3 7/8 ^
P ��ff

2 3/16 ^

Q ���ff

10 5/8 ^
R ���ff

5 1/8 ^
S ��ff

2 3/4 ^
T ���ff

4 15/16 ^

U �����ff

� ^

V ��ff

2 15/16 ^

W ���ff

19 1/2 ^
X1 ��ff

2 3/8 ^
X2 ��ff

2 3/16 ^

X3 ��ff
3/4 ^

Y1 99.5
3 7/8 ^

Y2 ��ff

2 1/2 ^
Y3 ��ff

2 1/2 ^
Y4 �����ff

11 1/16 ^

Z 0� [ ��ff

De_ffu M14 (a_fey)
Hl\_jklb_ \

rbg_

M10
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Ij_^mij_`^_gb_

KLHI�nmgdpby

<uiheg_gb_ nmgdpbb KLHI

�hklZgh\db ^\b]Zl_ey� g_

mkljZgy_l hiZkguo gZijy`_gbc

ba Ijb\h^Z beb ba ex[uo

\g_rgbo we_f_glh\ ko_fu.

Ij_^mij_`^_gb_

Lhd ml_qdb gZ a_fex –
fh^_eb ]Z[Zjblh\ 3 b 4
H[uqgh lhd ml_qdb gZ a_fex

khklZ\ey_l 9fA*.  GZ^_`gh_
aZa_fe_gb_ ^he`gh [ulv k^_eZgh

ij_`^_� q_f [m^_l ih^dexq_gZ

k_lv i_j_f_ggh]h lhdZ� <

g_dhlhjuo kemqZyo bgkljmdpbb

ih [_ahiZkghklb lj_[mxl

\uiheg_gby ^\mo aZa_feyxsbo

kh_^bg_gbc.

* 9 fA ijb iblZxs_c k_lb  380<
~ 415< 50=p; ^h 14fA ijb k_lb
480< 60=p.  Baf_j_gby
ijhba\h^ylky f_lh^Zfb�

hibkZggufb \ IEC950
Ijbeh`_gb_ D.

AZa_feyxsb_ kh_^bg_gby
(aZa_fe_gb_, wd\bihl_gpbZevgh_
aZa_feyxs__ mkljhckl\h)
De_ffZ aZa_fe_gby Ijb\h^Z ^he`gZ [ulv

ijbkh_^bg_gZ d aZa_feyxs_c kbkl_f_ iblZxs_c

k_lb i_j_f_ggh]h lhdZ� AZa_feyxsbc ijh\h^gbd

^he`_g khhl\_lkl\h\Zlv f_klguf ijZ\beZf ih

we_dljh[_ahiZkghklb b mklZgh\e_gghc ijZdlbd_�

H[jZlbl_kv d jZa^_em J_dhf_g^Zpbb ih
we_dljhfhglZ`m ^Ze__ \ wlhc ]eZ\_�

Ij_^mij_`^_gb_

Ihegh_ khijhlb\e_gb_ p_ib

aZa_fe_gby ^he`gh m^h\e_l\hjylv

lj_[h\Zgbyf f_klguo ijZ\be ih

[_ahiZkghklb.

Ijb\h^ ^he`_g [ulv aZa_fezg

lZdbf kh_^bg_gb_f� dhlhjh_

kihkh[gh ijhimkdZlv h`b^Z_fuc

Z\Zjbcguc lhd ^h l_o ihj� ihdZ

aZsblgh_ mkljhckl\h

�ij_^hojZgbl_ev b l�i�� g_

hlkh_^bgbl gZijy`_gb_ iblZgby.

AZa_feyxs__ kh_^bg_gb_ ^he`gh

ijh\_jylvky b bkiulu\Zlvky k

gZ^e_`Zsbfb bgl_j\ZeZfb

\j_f_gb.

Kbeh\u_ b aZa_feyxsb_ de_ffu

 Jbkmghd 2–20 JZkiheh`_gb_ kbeh\uo de_ff b

de_ff aZa_fe_gby

JZaf_ju de_ff b fhf_glu ijb
aZly]b\Zgbb

Ij_^mij_`^_gb_

<h ba[_`Zgb_ hiZkghklb

ih^]hjZgby b ^ey khhl\_lkl\by

lj_[h\Zgbyf UL
ijb^_j`b\Zcl_kv lhqgh

hij_^_e_gguo fhf_glh\ ijb

aZly`d_ kbeh\uo de_ff b

de_ffu aZa_fe_gby�

H[jZsZcl_kv d ihdZaZgguf gb`_

lZ[ebpZf.
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Ijb\h^

 LZ[ebpZ 2–12 F_oZgbq_kdb_ fhf_glu gZ   
 de_ffZo Ijb\h^Z

=Z[Zjbl
Ijb\h^Z

De_ffu kbeh\uo
p_i_c

De_ffu aZa_fe_gby

JZaf_j

Lbi
Fhf_gl JZaf_j

Lbi
Fhf_gl

1 ;ehd
kt_fguo

aZ`bfh\

��� G⋅f
4.4
nmglZ⋅^

M4
(<bgl k
dZgZ\dhc

gZ ]heh\d_)

� G⋅f
2.2
nmglh\⋅
^

2 ;ehd
kt_fguo

aZ`bfh\

��� G⋅f
4.4
nmglZ⋅^

M4
(<bgl k
dZgZ\dhc
gZ ]heh\d_)

� G⋅f
2.2
nmglh\⋅
^

3 M8
ribevdZ

1� G⋅f
11
nmgl⋅^

M8
ribevdZ

15 G⋅f
11
nmgl⋅^

4 M10
ribevdZ

1� G⋅f
11
nmgl⋅^

M10
ribevdZ

�� G⋅f
11
nmgl⋅^

>himkd gZ fhf_gl ±10%

JZ^bhqZklhlguc nbevlj

 LZ[ebpZ 2–13 F_oZgbq_kdb_ fhf_glu gZ

 de_ffZo nbevljZ jZ^bhihf_o

=Z[Zjbl

nbevljZ

De_ffu kbeh\uo

p_i_c

De_ffZ aZa_fe_gby

JZaf_j
Lbi

Fhf_gl JZaf_j
Lbi

Fhf_gl

A <bglh\u_

aZ`bfu

��� G�f�
6.
nmglh\�^

<bglh\u_

aZ`bfu

��� G�f�
6.
nmglh\�^

B M8
ribevdZ

��� G�f�
14
nmglh\�^

M8
ribevdZ

��� G�f�
14
nmglh\�^

C M8
ribevdZ

���� G�f�
� nmglh\�

nml

M8
ribevdZ

���� G�f�
� nmglh\�

nml

D M8
ribevdZ

���� G�f�

� nmglh\�
nml

M8
ribevdZ

���� G�f�

� nmglh\�
nml

E M10
ribevdZ

�� G�f�

18
nmglh\�

nml

M10
ribevdZ

�� G�f�

18
nmglh\�

nml

F M10
ribevdZ

�� G�f�

18
nmglh\�

nml

M10
ribevdZ

�� G�f�

18
nmglh\�

nml

G M10
hl\_jklb
_ \ rbg_

�� G�f�

18
nmglh\�

nml

M14
ribevdZ

�� G�f�

45
nmglh\�

nml

>himkd gZ fhf_gl ±10%

Bkihevah\Zgb_ miehlgbl_evghc
ijhdeZ^db b dZ[_evguo
miehlg_gbc �aZ]emr_d�

Ij_^mij_`^_gb_

Dh]^Z miehlgbl_evgZy

ijhdeZ^dZ�db� g_ klZ\blky�

ij_^f_lu k rbjbghc f_g__ �� ff

(21/2 ^� fh]ml ijhgbdgmlv q_j_a
s_ev dZ[_evgh]h \\h^Z b

ijbdhkgmlvky \gmljb Ijb\h^Z d

lhdh\_^msbf qZklyf.

MklZgh\bl_ miehlgbl_evgmx ijhdeZ^dm b

dZ[_evgu_ miehlg_gby �aZ]emrdb� \ khhl\_lkl\bb

k lj_[h\Zgbyfb� Ij_`^_ q_f fhglbjh\Zlv

dZ[_evgu_ miehlg_gby� kgbfbl_ ^hklZlhqgh_

dhebq_kl\h aZsblgh]h ihdjulby k miehlgbl_evghc

ijhdeZ^db�
Mqlbl_� qlh kl_i_gv aZsblu Ijb\h^Z kgb`Z_lky�

_keb dZdb_�eb[h hl\_jklby \ miehlgbl_evghc

ijhdeZ^d_ hklZ\blv hldjulufb� Wlh \ebygb_

hp_gb\Z_lky ke_^mxsbf h[jZahf�

Miehlgbl_evgZy ijhdeZ^dZ g_ klZ\blky IP00

Miehlgbl_evgZy ijhdeZ^dZ
mklZgZ\eb\Z_lky

G_bkihevah\Zggu_ hl\_jklby hklZebkv
hldjulufb

IP10

Miehlgbl_evgZy ijhdeZ^dZ

mklZgZ\eb\Z_lky
AZ]emrdb aZdju\Zxl g_bkihevah\Zggu_

hl\_jklby

IP40

 LZ[ebpZ 2–14 >bZf_lju hl\_jklbc \   
 miehlgbl_evghc ijhdeZ^d_

>bZf_lj hl\_jklbc \

miehlgbl_evghc ijhdeZ^d_

=Z[Zjbl

Ijb\h^Z

DZ[_eb

mijZ\e_gby

Kbeh\u_

dZ[_eb

1 �� ff
3/4 ^

�� ff
3/4 ^

2 �� ff
3/4 ^

�� ff
3/4 ^

3 �� ff
3/4 ^

�� ff
11/16 ^

4 �� ff
3/4 ^

�� ff

11/16 ^
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2.7 J_dhf_g^Zpbb ih
we_dljhfhglZ`m

HagZdhfvl_kv k j_dhf_g^Zpbyfb ih
we_dljhfhglZ`m� ijb\_^_ggufb \ wlhf jZa^_e_�

J_dhf_g^Zpbb ij_^klZ\e_gu jZa^_evgh ^ey

ke_^mxsbo kemqZ_\�

H[uqgu_ f_ju ih WFK

• J_dhf_g^mxlky� dh]^Z kljh]h_ kh[ex^_gb_
klZg^Zjlh\ gZ we_dljhfZ]gblgu_ baemq_gby
g_ lj_[m_lky�

• Jbkd g_]Zlb\gh]h \ebygby gZ jZkiheh`_ggh_
\[ebab we_dljhggh_ h[hjm^h\Zgb_

fbgbfZe_g�

Khhl\_lkl\b_ klZg^ZjlZf gZ WFK
baemq_gby

• Kljh]h_ khhl\_lkl\b_ klZg^ZjlZf gZ
baemq_gby�

• Dh]^Z Ijb\h^ mklZgZ\eb\Z_lky \ `behf
jZchg_ beb \[ebab qm\kl\bl_evgh]h

we_dljhggh]h h[hjm^h\Zgby� lZdh]h dZd
jZ^bhijb_fgbdb beb ih^h[gh]h bf�

>_lZeb� dZkZxsb_ky hl^_evguo mklZgh\hd� fh]ml

\Zjvbjh\Zlvky� gh l_� qlh hlf_q_gu \

j_dhf_g^Zpbyo� \Z`gu ^ey WFK b ^he`gu ih

\hafh`ghklb lhqgh \uihegylvky�

>ey ihemq_gby [he__ ih^jh[ghc bgnhjfZpbb h

kblmZpbyo� dh]^Z g_h[oh^bfh kh[ex^Zlv

lj_[h\Zgby ih WFK� h[jZsZcl_kv d LZ[ebpZf
^Zgguo ih WFK ^ey dZ`^h]h ]Z[ZjblZ Ijb\h^Z�

 

JZat_^bgbl_ev

DhglZdlhj

0V

Hkgh\ghc
dhgljhee_j

FhglZ`gZy ieZlZ

Ijb\h^

RdZn

L1

L2

L3

L1 L2 L3 U V W + _

H[hagZq_gby

H^gh`bevguc kbeh\hc dZ[_ev

Lj_o`bevguc kbeh\hc dZ[_ev

beb � h^gh`bevguo dZ[_ey

Q_luj_o`bevguc kbeh\hc

dZ[_ev �� nZau � a_fey�

AZa_feyxsbc dZ[_ev

< wlhc ahg_ g_ ^he`gh [ulv

qm\kl\bl_evguo d baemq_gbx

p_i_c

<g_rgbc lhjfhaghc
j_abklhj

DZ[_eb mijZ\e_gby

Ijb\h^hf

<uoh^ �

<uoh^ �

<uoh^ �

A_fey

A_fey

K_lv

i_j_f_ggh]h lhdZ

Ij_^hojZgbl_ev

RbgZ aZa_fe_gby

kbeh\uo p_i_c

Jbkmghd 2–21 J_dhf_g^m_fZy jZa\h^dZ ^ey kemqZy h[uqguo lj_[h\Zgbc ih WFK

 �fh^_eb ]Z[Zjblh\ � ± �)



MklZgh\dZ Ijb\h^Z 2-35

H[sb_ k\hckl\Z

1. ?^bgZy rbgZ aZa_fe_gby kbeh\uo p_i_c beb

aZa_feyxsZy de_ffZ k fZeuf iheguf
khijhlb\e_gb_f.

2. AZa_fe_gb_ bklhqgbdZ i_j_f_ggh]h lhdZ

ijbkh_^bg_gh d rbg_ aZa_fe_gby kbeh\uo
p_i_c.

3. Ijbkh_^bgbl_ aZa_fe_gby ex[uo ^jm]bo
p_i_c d rbg_ aZa_fe_gby kbeh\uo p_i_c.

4. F_klh jZkiheh`_gby aZa_fe_gby� _keb

g_h[oh^bfh.

5. F_lZeebq_kdZy fhglZ`gZy ieZlZ gZ^_`gh

kh_^bg_gZ k rbghc aZa_fe_gby kbeh\uo

p_i_c.

6. <oh^ghc jZat_^bgbl_ev� k_l_\u_ dhglZdlhju�

ij_^hojZgbl_eb beb Z\lhfZlbq_kdbc

\udexqZl_ev.

7. :evl_jgZlb\gh_ jZaf_s_gb_

ij_^hojZgbl_e_c Ijb\h^Z beb

Z\lhfZlbq_kdh]h \udexqZl_ey.

8. AZa_fe_gb_ dhjimkZ ^\b]Zl_ey� _keb

lj_[m_lky.

9. Lhjfhaghc j_abklhj� jZaf_szgguc \g_

rdZnZ b aZsbs_gguc f_lZeebq_kdhc
j_r_ldhc.

10. Mkljhckl\h l_ieh\hc aZsblu lhjfhagh]h
j_abklhjZ.

H[uqgu_ f_ju ih WFK

11. Bkihevamcl_ q_luj_o`bevguc dZ[_ev ^ey
ijbkh_^bg_gby ^\b]Zl_ey d Ijb\h^m� dZd

ihdZaZgh gZ jbkmgd_� AZa_feyxsbc ijh\h^gbd

dZ[_ey ^\b]Zl_ey ^he`_g [ulv kh_^bg_g
lhevdh k de_ffZfb aZa_fe_gby Ijb\h^Z b

^\b]Zl_ey� _]h g_evay kh_^bgylv gZijyfmx k

rbghc aZa_fe_gby kbeh\uo p_i_c.

12. ?keb ijh\h^gbd qm\kl\bl_evguo p_i_c
mijZ\e_gby ^he`_g ijhoh^blv iZjZee_evgh

g_wdjZgbjh\Zgghfm dZ[_ex ^\b]Zl_ey �beb

iZjZee_evgh dZ[_eyf iblZxs_c k_lb [_a

nbevljh\� gZ ^ebg_ [he__ 1 f_ljZ (3 nmlh\),
jZkklhygb_ f_`^m gbfb ^he`gh khklZ\eylv g_

f_g__ 0,3 f (12 ^xcfh\).

?keb bo iZjZee_evgZy ijhly`_gghklv

ij_\urZ_l 10 f_ljh\ (3� nmlh\),
ijhihjpbhgZevgh m\_ebqvl_ jZkklhygb_

f_`^m gbfb� GZijbf_j� _keb iZjZee_evgh_ bo

jZkiheh`_gb_ bf__l ijhly`_gghklv ��

f_ljh\� lh jZkklhygb_ ^he`gh [ulv
0,3 x (40 : 10) = 1,2 f_ljZ.

?keb \ ^\b]Zl_e_ bkihevam_lky l_jfbklhj� lh

wlh lj_[h\Zgb_ g_ hlghkblky d dZ[_ex�

kh_^bgyxs_fm l_jfbklhj k Ijb\h^hf�

DZ[_ev l_jfbklhjZ ^he`_g [ulv wdjZgbjh\Zg

�dZd ihdZaZgh gZ JbkmgdZo 3–4 b 3–� \
Bgkljmdpbb Ihevah\Zl_ey).

13. G_ jZaf_sZcl_ qm\kl\bl_evgu_ kb]gZevgu_
p_ib \hdjm] Ijb\h^Z gZ jZkklhygbb [eb`_�
q_f 0,3 f (12 ^xcfh\).

14. ?keb de_ffZ � < p_ib mijZ\e_gby ^he`gZ

[ulv aZa_fe_gZ� wlh ke_^m_l ^_eZlv gZ

kbkl_fghf dhgljhee_j_ �gZijbf_j� k

ijh]jZffbjm_fhc eh]bdhc�� Z g_ gZ Ijb\h^_�
LZdh_ kh_^bg_gb_ ihfh]Z_l ba[_`Zlv

ijhgbdgh\_gby lhdh\ ihf_o \ p_iv 0 <.

?keb ijh\h^Z kh_^bg_gby k lhjfhaguf

j_abklhjhf g_ wdjZgbjh\Zgu� hgb ^he`gu
[ulv jZkiheh`_gu gZ jZkklhygbb dZd

fbgbfmf 0,3 f (12 ^xcfh\) hl dZ[_e_c
mijZ\e_gby.

H[uqgu_ f_ju ih WFK �fh^_eb ]Z[Zjblh\ � ± ��



2-36 MklZgh\dZ Ijb\h^Z

 

A_fey

0V

A_fey

Hkgh\ghc
dhgljhee_j

FhglZ`gZy ieZlZ

Ijb\h^

RbgZ aZa_fe_gby
kbeh\uo p_i_c SdZn

L1

L2

L3

L1 L2 L3 U V W + _

L1 L2 L3

H[hagZq_gby

H^gh`bevguc kbeh\hc dZ[_ev

Lj_o`bevguc kbeh\hc dZ[_ev

beb � h^gh`bevguo dZ[_ey

DZ[_ev aZa_fe_gby

Kh_^bg_gb_ k [jhg_c beb wd�

jZghf dZ[_ey FZdkbfZevgZy

^ebgZ �� ff �� ^xcfZ�

:evl_jgZlb\gh_ aZa_fe_gb_

^ey [_ahiZkghklb

;jhgbjh\Zgguc beb
wdjZgbjh\Zgguc dZ[_ev ��
nZau � a_fey�

< wlhc ahg_ g_ ^he`gh [ulv
qm\kl\bl_evguo d baemq_gbx
p_i_c

<g_rgbc lhjfhaghc

j_abklhj

DZ[_eb mijZ\e_gby

Ijb\h^hf

<uoh^ �

<uoh^ �

<uoh^ �

JZ^bhqZklhlguc

nbevlj

≥ 100 ff
(4 ^�

JZat_^bgbl_ev

DhglZdlhj

Ij_^hojZ�gbl_ev

K_lv

i_j_f_ggh]h lhdZ

5 - 10 ff
(1/4 - 

3/8 ^�

Jbkmghd 2–22 J_dhf_g^m_fZy jZa\h^dZ ^ey khhl\_lkl\by klZg^ZjlZf gZ WFK baemq_gby

 �fh^_eb ]Z[Zjblh\ � b �)



MklZgh\dZ Ijb\h^Z 2-37

H[sb_ k\hckl\Z

1. ?^bgZy rbgZ aZa_fe_gby kbeh\uo p_i_c beb

aZa_feyxsZy de_ffZ k fZeuf iheguf
khijhlb\e_gb_f.

2. AZa_fe_gb_ bklhqgbdZ i_j_f_ggh]h lhdZ

ijbkh_^bg_gh d rbg_ aZa_fe_gby kbeh\uo
p_i_c.

3. Ijbkh_^bgbl_ aZa_fe_gby ex[uo ^jm]bo
p_i_c d rbg_ aZa_fe_gby kbeh\uo p_i_c.

4. F_klh jZkiheh`_gby aZa_fe_gby� _keb

lj_[m_lky.

5. F_lZeebq_kdZy fhglZ`gZy ieZlZ gZ^_`gh

kh_^bg_gZ k rbghc aZa_fe_gby kbeh\uo

p_i_c.

6. <oh^ghc jZat_^bgbl_ev� k_l_\u_ dhglZdlhju�

ij_^hojZgbl_eb beb Z\lhfZlbq_kdbc

\udexqZl_ev.

7. :evl_jgZlb\gh_ jZaf_s_gb_

ij_^hojZgbl_e_c Ijb\h^Z.

8. <u[hjhqguc lhjfhaghc j_abklhj�

jZaf_s_gguc \g_ rdZnZ b aZsbs_gguc

f_lZeebq_kdhc j_r_ldhc.

9. Mkljhckl\h aZsblu lhjfhagh]h j_abklhjZ hl
l_ieh\hc i_j_]jmadb.

10. :evl_jgZlb\gh_ aZa_fe_gb_ ^\b]Zl_ey ^ey
[_ahiZkghklb.

11. AZa_fe_gb_ dhjimkZ ^\b]Zl_ey� _keb
lj_[m_lky�

Ki_pbZevgu_ dZq_kl\Z ^ey WFK

12. JZ^bZlhj Ijb\h^Z aZa_fezg g_ihkj_^kl\_ggh
gZ fhglZ`gmx ieZlm q_j_a f_lZeebq_kdb_

fhglZ`gu_ ih^\_kdb� <bglu ^he`gu bf_lv
ijyfhc we_dljbq_kdbc dhglZdl k fhglZ`ghc

ieZlhc� gZijbf_j� q_j_a j_av[h\h_

kh_^bg_gb_.

13. JZ^bhqZklhlguc nbevlj aZdj_ie_g k[hdm hl
Ijb\h^Z� JZkklhygb_ hl Ijb\h^Z ^h nbevljZ

^hegh khklZ\eylv hl � ^h �� ff �hl
1/4 ^h 3/8

^xcfZ)� Dh`mo nbevljZ aZa_fezg
g_ihkj_^kl\_ggh gZ fhglZ`gmx ieZlm q_j_a

dj_iz`gu_ \bglu.

14. >ey kh_^bg_gby Ijb\h^Z k ^\b]Zl_e_f
^he`_g bkihevah\Zlvky wdjZgbjh\Zgguc

dZ[_ev beb dZ[_ev kh klZevghc ijh\hehqghc

hie_ldhc� WdjZg kh_^bgy_lky k fhglZ`ghc

ieZlhc k ihfhsvx g_bahebjh\Zggh]h

f_lZeebq_kdh]h dZ[_evgh]h ohfmlbdZ� dhlhjuc

jZkiheZ]Z_lky g_ ^Zevr_� q_f \ 100 ff (4
^xcfZo) hl Ijb\h^Z.

15. Ijbkh_^bgbl_ wdjZg dZ[_ey ^\b]Zl_ey d
de_ff_ aZa_fe_gby dhjimkZ ^\b]Zl_ey dZd

fh`gh [he__ dhjhldhc i_j_fuqdhc – g_
^ebgg__ 50 ff (2 ^xcfh\). Emqr_ \k_]h
ijbkh_^bg_gb_ wdjZgZ d ]g_a^m de_ffu ih
iheghc hdjm`ghklb \ �����

16. DZ[_eb iblZxs_c k_lb b aZa_fe_gby ^he`gu
gZoh^blvky ih djZcg_c f_j_ \ 100 ff (4
^xcfZo) hl Ijb\h^Z.

17. Ba[_]Zcl_ jZaf_s_gby qm\kl\bl_evguo d
ihf_oZf p_i_c mijZ\e_gby \hdjm] Ijb\h^Z gZ
jZkklhygbb f_g__ 0,3 f (12 ^xcfh\).

18. G_wdjZgbjh\ZggZy ijh\h^dZ d \u[hjhqghfm
lhjfhaghfm khijhlb\e_gbx�yf� fh`_l [ulv

bkihevah\ZgZ� _keb j_abklhj gZoh^blky \ lhf

`_ rdZnm� qlh b Ijb\h^� beb _]h kh_^bg_gb_

g_ \uoh^bl gZjm`m rdZnZ� Dh]^Z ijh\h^dZ d

lhjfhaghfm j_abklhjm g_ wdjZgbjh\ZgZ�

fbgbfZevguc ijhf_`mlhd f_`^m g_c b
ijh\h^gbdZfb mijZ\e_gby b ijh\h^Zfb�

ih^Zxsbfb iblZgb_ i_j_f_ggh]h lhdZ gZ

jZ^bhqZklhlgu_ nbevlju ^he`_g khklZ\eylv

0,3 f (12 ^xcfh\) .

19. ?keb de_ffZ � < p_ib mijZ\e_gby ^he`gZ

[ulv aZa_fe_gZ� wlh ke_^m_l ^_eZlv gZ

hkgh\ghf dhgljhee_j_ �gZijbf_j� k

ijh]jZffbjm_fhc eh]bdhc�� Z g_ gZ Ijb\h^_�

LZdh_ kh_^bg_gb_ ihfh]Z_l ba[_`Zlv

ijhgbdgh\_gby lhdh\ ihf_o \ p_iv � <�

Khhl\_lkl\b_ klZg^ZjlZf gZ WFK baemq_gby
(fh^_eb ]Z[Zjblh\ � b �)
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K?LV

oberuilb

L2´ L3´

L1 L2 L3

L1´ E´

E

L1

L2

L3

U

V

W

+ _

0V

nÄÃÈ¶¼Ã¶µ ÅÁ¶È¶

zÀ¶Ê

L1

L2

L3

p·Ä½Ã¶Í»Ã¾µ

pºÃÄ¼¾ÁÒÃÑ¿ Ç¾ÁÄ¸Ä¿ À¶·»ÁÒ

tÆ»Ë¼¾ÁÒÃÑ¿ Ç¾ÁÄ¸Ä¿ À¶·»ÁÒ

¾Á¾ � ÄºÃÄ¼¾ÁÒÃÑË À¶·»Áµ

l¶·»ÁÒ ½¶½»ÂÁ»Ã¾µ

sÄ»º¾Ã»Ã¾» Ç ·ÆÄÃ»¿ ¾Á¾ ÓÀ�

Æ¶ÃÄÂ À¶·»Áµ n¶ÀÇ¾Â¶ÁÒÃ¶µ

ºÁ¾Ã¶ �� ÂÂ �� ºÔ¿Â¶�

bÁÒÈ»ÆÃ¶È¾¸ÃÄ» ½¶½»ÂÁ»Ã¾»

ºÁµ ·»½ÄÅ¶ÇÃÄÇÈ¾

cÆÄÃ¾ÆÄ¸¶ÃÃÑ¿ ¾Á¾
ÓÀÆ¶Ã¾ÆÄ¸¶ÃÃÑ¿ À¶·»ÁÒ ��
Ê¶½Ñ � ½»ÂÁµ�

d ÓÈÄ¿ ½ÄÃ» Ã» ºÄÁ¼ÃÄ ·ÑÈÒ
ÍÉ¸ÇÈ¸¾È»ÁÒÃÑË À ¾½ÁÉÍ»Ã¾Ô
Ì»Å»¿

dÃ»ÎÃ¾¿ ÈÄÆÂÄ½ÃÄ¿

Æ»½¾ÇÈÄÆ

l¶·»Á¾ ÉÅÆ¶¸Á»Ã¾µ

qÆ¾¸ÄºÄÂ

i»ÂÁµ

pÇÃÄ¸ÃÄ¿

ÀÄÃÈÆÄÁÁ»Æ

qÆ¾¸Äº

dÑËÄº �

dÑËÄº �

dÑËÄº �

r¶½Ð»º¾Ã¾È»ÁÒ

lÄÃÈ¶ÀÈÄÆ

qÆ»ºÄËÆ¶�Ã¾È»ÁÒ

s»ÈÒ

Å»Æ»Â»ÃÃÄ¹Ä ÈÄÀ¶

r¶º¾ÄÍ¶ÇÈÄÈÃÑ¿ v¾ÁÒÈÆ

i»ÂÁµ

z¾Ã¶ ½¶½»ÂÁ»Ã¾µ

Ç¾ÁÄ¸ÑË Ì»Å»¿

��� ÂÂ

�� º�

��� ÂÂ
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MklZgh\dZ Ijb\h^Z 2-39

Hkgh\gu_ k\hckl\Z

1. ?^bgZy rbgZ aZa_fe_gby kbeh\uo p_i_c beb

aZa_feyxsZy de_ffZ k fZeuf iheguf
khijhlb\e_gb_f.

2. AZa_fe_gb_ bklhqgbdZ i_j_f_ggh]h lhdZ

ijbkh_^bg_gh d rbg_ aZa_fe_gby kbeh\uo
p_i_c.

3. Ijbkh_^bgbl_ aZa_fe_gby ex[uo ^jm]bo
p_i_c d rbg_ aZa_fe_gby kbeh\uo p_i_c.

4. F_klh jZkiheh`_gby aZa_fe_gby� _keb

lj_[m_lky.

5. F_lZeebq_kdZy fhglZ`gZy ieZlZ gZ^_`gh

kh_^bg_gZ k rbghc aZa_fe_gby kbeh\uo

p_i_c.

6. <oh^ghc jZat_^bgbl_ev� k_l_\u_ dhglZdlhju�

ij_^hojZgbl_eb beb Z\lhfZlbq_kdbc

\udexqZl_ev.

7. :evl_jgZlb\gh_ jZaf_s_gb_

ij_^hojZgbl_e_c Ijb\h^Z.

8. <u[hjhqguc lhjfhaghc j_abklhj�

jZaf_s_gguc \g_ rdZnZ b aZsbs_gguc

f_lZeebq_kdhc j_r_ldhc.

9. Mkljhckl\h aZsblu lhjfhagh]h j_abklhjZ hl
l_ieh\hc i_j_]jmadb.

10. :evl_jgZlb\gh_ aZa_fe_gb_ ^\b]Zl_ey ^ey
[_ahiZkghklb.

11. AZa_fe_gb_ dhjimkZ ^\b]Zl_ey� _keb
lj_[m_lky�

Ki_pbZevgu_ dZq_kl\Z ^ey WFK

12. Lhevdh ^ey fh^_e_c ]Z[ZjblZ ��   DZ[_ev�
b^msbc hl iblZxs_c k_lb i_j_f_ggh]h lhdZ

^he`_g [ulv wdjZgbjh\Zg beb Zjfbjh\Zg

klZevghc ijh\hehdhc� Kh_^bgbl_ wdjZg beb

Zjfbjh\dm kh kl_gdhc rdZnZ k ihfhsvx
klZg^Zjlgh]h dZ[_ey b miehlgyxs_c fmnlu�

13. Lhevdh ^ey fh^_e_c ]Z[ZjblZ ��  FhglZ`gZy
iZg_ev we_dljbq_kdb kh_^bg_gZ kh rdZnhf

dhjhldbfb kh_^bg_gbyfb k fZehc

bg^mdlb\ghklvx �gZijbf_j� ^\mfy iehkdbfb

dZ[_eyfb \ hiezld_ jZaf_jZfb 12 ff x 2,3 ff
(1/2 x 1/8 ^xcfZ) beb h^gbf dZ[_e_f \ hiezld_
lh]h `_ k_q_gby).

14. JZ^bZlhj Ijb\h^Z aZa_fe_g g_ihkj_^kl\_ggh
gZ fhglZ`gmx ieZlm k ihfhsvx

f_lZeebq_kdbo fhglZ`guo ih^\_khd� <bglu

^he`gu bf_lv ohjhrbc we_dljbq_kdbc dhglZdl

k fhglZ`ghc ieZlhc. >he`gZ bkihevah\Zlvky
g_hdjZr_ggZy fhglZ`gZy ieZlZ �gZijbf_j� ba

hpbgdh\Zgghc klZeb��

15. JZ^bhqZklhlguc nbevlj jZkiheZ]Z_lky gZ
jZkklhygbb ��� ff �� ^xcfh\� hl Ijb\h^Z�

Dh`mo nbevljZ gZijyfmx aZa_fezg q_j_a

fhglZ`gmx ieZlm dj_iz`gufb \bglZfb�

Bkihevamcl_ dZ[_ev fbgbfZevghc ^ebgu
f_`^m Ijb\h^hf b nbevljhf jZ^bhqZklhl.

16. >ey kh_^bg_gby Ijb\h^Z k ^\b]Zl_e_f
^he`_g bkihevah\Zlvky wdjZgbjh\Zgguc

dZ[_ev beb dZ[_ev kh klZevghc ijh\hehqghc

hie_ldhc� WdjZg dZ[_ey ^he`_g [ulv

kh_^bgzg k fhglZ`ghc ieZlhc k ihfhsvx
g_bahebjh\Zggh]h f_lZeebq_kdh]h dZ[_evgh]h

ohfmlbdZ� dhlhjuc jZkiheZ]Z_lky g_ ^Zevr_�

q_f \ ��� ff �� ^xcfZo� hl Ijb\h^Z.

17. Ijbkh_^bgbl_ wdjZg dZ[_ey ^\b]Zl_ey d
de_ff_ aZa_fe_gby dhjimkZ ^\b]Zl_ey dZd

fh`gh [he__ dhjhldhc i_j_fuqdhc – g_
^ebgg__ �� ff �� ^xcfh\�� Ihe_agh

ijbkh_^bg_gb_ wdjZgZ d ]g_a^m de_ffu ih

iheghc hdjm`ghklb \ �����

18. DZ[_eb iblZxs_c k_lb b aZa_fe_gby ^he`gu
gZoh^blvky ih djZcg_c f_j_ \ ��� ff ��

^xcfZo� hl dZ[_ey ^\b]Zl_ey.

19. Ba[_]Zcl_ jZaf_s_gby qm\kl\bl_evguo d
ihf_oZf p_i_c mijZ\e_gby \hdjm] Ijb\h^Z gZ
jZkklhygbb f_g__ 0,3 f (12 ^xcfh\).

20. Fh`_l [ulv bkihevah\ZgZ g_wdjZgbjh\ZggZy
ijh\h^dZ d lhjfhaghfm khijhlb\e_gbx�byf� �

_keb j_abklhj gZoh^blky \ lhf `_ rdZnm� qlh
b Ijb\h^� beb _]h kh_^bg_gb_ g_ \uoh^bl

gZjm`m rdZnZ� ?keb ijh\h^dZ d lhjfhaghfm

j_abklhjm g_ wdjZgbjh\ZgZ� fbgbfZevguc

ijhf_`mlhd f_`^m g_c b ijh\h^gbdZfb k

mijZ\eyxsbfb kb]gZeZfb b ijh\h^Zfb�

ih^Zxsbfb iblZgb_ i_j_f_ggh]h lhdZ gZ

jZ^bhqZklhlgu_ nbevlju ^he`_g khklZ\eylv
��� f ��� ^xcfh\� .

21. ?keb de_ffZ � < p_ib mijZ\e_gby ^he`gZ

[ulv aZa_fe_gZ� wlh ke_^m_l k^_eZlv gZ

hkgh\ghf dhgljhee_j_ �gZijbf_j� k

ijh]jZffbjm_fhc eh]bdhc�� Z g_ gZ Ijb\h^_� �

^ey lh]h� qlh[u bkdexqblv ijhgbdgh\_gb_
lhdh\ ihf_o \ p_iv 0 <.

Khhl\_lkl\b_ klZg^ZjlZf gZ WFK baemq_gb_
�fh^_eb ]Z[Zjblh\ � b �)



2-40 MklZgh\dZ Ijb\h^Z

2.8 JZagh\b^ghklb
j_dhf_g^Zpbc ih
we_dljhfhglZ`m \
k\yab k WFK

Kh_^bg_gby \ p_iyo mijZ\e_gby

Ijh\h^gbdb� dhlhju_ ijbkh_^bgyxlky \

mijZ\eyxs_f fh^me_ d«

• De_ffZf hl � ^h �� b hl �� ^h ��

• JZatzfm D-lbiZ ^ey wgdh^_jZ

• JZatzfZf fh^me_c jZkrbj_gby

��� b \uoh^ysb_ ba rdZnZ ^he`gu h[_ki_qb\Zlvky
ke_^mxsbfb ^hihegbl_evgufb f_jZfb aZsblu�

• Ijhimklbl_ dZ[_ev mijZ\e_gby q_j_a
n_jjblh\h_ dhevph �ghf_j ba^_eby �����

1004).  Q_j_a h^gh dhevph fh]ml ijhoh^blv
g_kdhevdh dZ[_e_c� Ke_^bl_ aZ l_f� qlh[u

^ebgZ dZ[_ey f_`^m n_jjblh\uf dhevphf b
Ijb\h^hf g_ ij_\urZeZ ��� ff (5 ^xcfh\��

• Bkihevamcl_ h^bg beb [hevr_ dZ[_e_c�
bf_xsbo hl^_evguc iheguc wdjZg� Iehlgh

ijbdj_ibl_ wlhl wdjZg�gu� d fhglZ`ghc ieZl_�

bkihevamy g_bahebjh\Zgguc f_lZeebq_kdbc
dZ[_evguc ohfmlbd� JZkiheZ]Zcl_ ohfmlbd g_

^Ze__ ��� ff �� ^xcfh\� hl Ijb\h^Z� G_

^_eZcl_ gbdZdbo ^jm]bo ijbkh_^bg_gbc d

wdjZgm gZ h[hbo dhgpZo dZ[_ey�

Kh_^bg_gby \ dZ[_e_ ^\b]Zl_ey

Kh_^bg_gb_ k ^\b]Zl_e_f b^_Zevgh bf_lv \ \b^_

p_evgh]h wdjZgbjh\Zggh]h beb [jhgbjh\Zggh]h

dZ[_ey� g_ bf_xs_]h jZaju\h\� < g_dhlhjuo
kblmZpbyo fh`_l \hagbdgmlv g_h[oh^bfhklv

gZjmrblv g_ij_ju\ghklv dZ[_ey� gZijbf_j \

ke_^mxsbo kemqZyo�

Ijb ijbkh_^bgbb dZ[_ey ^\b]Zl_ey d de_ffghc
dheh^d_ \ rdZnm Ijb\h^Z

Ijb mklZgh\d_ jZat_^bgbl_ey p_ib ^\b]Zl_ey

^ey h[_ki_q_gby [_ahiZkghklb ijb
\uiheg_gbb jZ[hl gZ ^\b]Zl_e_

< wlbo kemqZyo gZ^h ijb^_j`b\Zlvky ke_^mxsbo

mdZaZgbc�

De_ffgZy dheh^dZ \ rdZnm

WdjZg dZ[_ey ^\b]Zl_ey ke_^m_l iehlgh

kh_^bgblv k fhglZ`ghc ieZlhc� bkihevamy

g_bahebjh\Zggu_ f_lZeebq_kdb_ dZ[_evgu_

ohfmlbdb� dhlhju_ jZkiheZ]Zxlky dZd fh`gh

[eb`_ d de_ffghc dheh^d_� HklZ\vl_ dhgpu

kbeh\uo ijh\h^gbdh\ fbgbfZevgh \hafh`ghc

^ebgu b m[_^bl_kv� qlh \k_ qm\kl\bl_evgh_ d

ihf_oZf h[hjm^h\Zgb_ b p_ib gZoh^ylky gZ

jZkklhygbb ih djZcg_c f_j_ ��� f ��� ^xcfh\� hl

de_ffghc dheh^db�

 

nÄÃÈ¶¼Ã¶µ ÅÁ¶È¶

zÀ¶Ê

l º¸¾¹¶È»ÁÔ

pÈ qÆ¾¸Äº¶

�Kfuke h[hagZq_gbc kf� gZ Jbkmgd_ �±���

Jbkmghd 2–24 Ijbkh_^bg_gb_ dZ[_ey ^\b]Zl_ey d

de_ffghc dheh^d_ \ rdZnm

Bkihevah\Zgby jZat_^bgbl_ey \ p_ib
^\b]Zl_ey

WdjZgu h[hbo dhgph\ dZ[_ey ^\b]Zl_ey ke_^m_l
kh_^bgblv hq_gv dhjhldbf ijh\h^gbdhf k fZehc

bg^mdlb\ghklvx� H[uqgZy ijh\hehdZ ^ey wlh]h g_

]h^blky� j_dhf_g^m_lky bkihevah\Zlv iehkdmx

f_lZeebq_kdmx rbgm�

WdjZgu gZ^h iehlgh ijbdj_iblv d wlhc rbg_ k

ihfhsvx f_lZeebq_kdbo dZ[_evguo ohfmlbdh\�

HklZ\vl_ dZd fh`gh [he__ dhjhldb_ dhgpu

kbeh\uo ijh\h^gbdh\� g_ aZsbs_ggu_

ihdjulb_f� b m[_^bl_kv� qlh \k_ qm\kl\bl_evgh_ d

ihf_oZf h[hjm^h\Zgb_ b p_ib gZoh^ylky gZ

jZkklhygbb dZd fbgbfmf ��� f ��� ^xcfh\��

Kh_^bgbl_evgmx rbgdm fh`gh aZa_feblv gZ
[eb`Zcrmx ^_lZev k fZeuf iheguf

khijhlb\e_gb_f� gZijbf_j� gZ djmiguc

f_lZeebq_kdbc ma_e� g_ihkj_^kl\_ggh

kh_^bg_gguc k aZa_fe_gb_f Ijb\h^Z�
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r¶½Ð»º¾Ã¾È»ÁÒ

pÈ

qÆ¾¸Äº¶
sÄ»º¾Ã¾È»ÁÒÃ¶µ

Î¾Ã¶

l

º¸¾¹¶È»ÁÔ

�gÇÁ¾ ÈÆ»·É»ÈÇµ�

�Kfuke h[hagZq_gbc kf� gZ Jbkmgd_ �±���

Jbkmghd 2–25 Ijbkh_^bg_gb_ dZ[_ey ^\b]Zl_ey

d jZat_^bgbl_ex

2.9 Kh_^bg_gby p_i_c
mijZ\e_gby

<uiheg_gb_ kh_^bg_gbc \ p_iyo kb]gZeh\

mijZ\e_gby aZ\bkbl hl bkihevam_fh]h f_lh^Z

j_]mebjh\Zgby� H[jZsZcl_kv d =eZ\_ 2 GZqZeh
jZ[hlu b =eZ\_ � GZkljhcdZ Ijb\h^Z \
Jmdh\h^kl\_ Ihevah\Zl_ey.
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