HKNAKOTONNMBHBIE/TA30BbIE CTAJIbHBIE HANOJIbHBIE KOT/1bI

CABK 8-80

Tonbko otonnexue
(TBC ¢ emkoCTHbIM

BogoHarpesarenem)

=
Buitosoe xuakoe Tonnnso

MM NPUPOLAHBIA ra3

CABK 8-80 molHocTblo oT 98 10 930 KBT
CABK PLUS 100-250 mowHocTtbto oT 1210 a0 2900 KBt

WaT

/

CABK PLUS 100-250

Kotner CABK u CABK PLUS — 3710 cranmbHble kOTMbI C ABYXXOLOBOM
TOMKOW nof m3bbITouHbIM Aasnernem, ¢ Boicokum KM cropamus,
ans paboTbl € XWMAKOTOMAMBHBIMM MK  FO30BbIMKA  HOALYBHbIMM
rOPENKAMM.

Kotnbl noctasnstoTes ¢ 0aHOM U3 4-x NaHenen ynpasneHus Ha seibop,

NO3BONAIOWMX  YNPABASTL PABOTON  ABYXCTYMEHYATON MO0  MOAy-

nvpytouen ropenku (tonbko Diematic-m 3 ans 0gHOKOTIOBOM YCTAHOBKM

WM ANs Bepyllero kotna B kackage, v K3 ans segomoro kotna

B kackage):

+ CraHgopTHas naHens ynpasnenus S3: ans ycTtaHoBok 6e3 cuctem
PErynMpoBaHUA MAM [N YCTOHOBOK, KOTOPbE WMMEeoT  wKad
YNPOBAEHs B KOTENMBHOM

* [Nanens ynpasnenus B3: perynuposanue otonnenms u [BC npu
MOMOLLM 3EKTPOHHOTO TEPMOCTATA, BCTPOEHHBIN npnopuTeT [BC

* lMaHenb ynpaenenus Diematic-m 3: norogosasucumas snek-
TPOHHAS CMCTEMA YMNPABMEHUs, NO3BOMSIOLLASN, B 30BUCUMMOCTH
OT MOAKIOYEHHOTO AOMOMHUTENLHOTO 060PYAOBAHUA, YNPABASATH
3-Msi cMecUTenbHbIMU KOHTYpamu oTonnerus u 1 konTypom MBC.
B pamkax kackagHoit yctaHosku naHens Diematic-m 3 moxet
ynpasnsaTb p060T0171 ot 2 pol10 koTnos, KaxAbl BEAOMBIN KOTEN
pomxex 6biITb ¢ naHensio ynpasnenus K3.

YcnoBua 3KCNAYATALMM

* MakcumansHoe pabouyee nasnenue: ot 4 no 5 6ap™

* MakcumansHas paboyas Temneparypa: 100°C

* Perynupyembiit fepmoctat: ot 55 go 90° C**

* 3awmtHeit Tepmoctar: 110°C

* CABK 8-80: no 10 6ap, no sanpocy - cm. ctp. 3

CABK PLUS 100-250: no 10 6ap, no sanpocy - cm. ctp. 5

** Nlo 100° C nocne ycTaHOBKM CNEeumManbHOro KOTIOBOIO TEPMOCTATA
(nocTaensaeTca kak 3anacHas 4acTb)

De Dietrich



CEPUA CABK OT 98 10 930 kBT1: onncAHUE M XAPAKTEPUCTUKM

OCHOBHBIE NMPEMMYLLECTBA

* Kotnbel CABK — 310 cTanbHble KOT/bI € TONKOM Nog M3BbIToY-
HBIM AABIEHWEM, ANs PABOTHI C XMAKOTOMNMBHLIMU MUK TA30-
BbIMW HOALYBHBIMU TOPENKAMM.

* TennooBMeHHMK - MOHOBNIOK M3 CTANM C ABYXXOAOBOM TOM-
Kor ¢ nosbiweHHbim KM cropanms go 92,4 %.

* Kamepa cropamnus npegHasHauyeHa ans paboTsl ¢ HOAaYs-
HOM ropernkoi Moboro TMNA, BKIKUYAs FOPENikM C HU3KMMM

Boibpocamm NOx.

* Xapoesie Tpybbl BTOPOro XOAA KOHTYPQ ALIMOBbLIX FA30B
060PYROBAHBI YCKOPUTENAMM KOHBEKLMM, OBECNEUMBAIOLLM-
MM ONTUMAIbHLINA Tennoobmer n paboTy 6e3 pucka koHAeH-
caumnm (MuH. Temnepatypa obpatHom amkmm 55 °C).

* [NorpyxHas rmnb3a Ans 4ATYMKA M TEPMOCTATOB.

MPEANATAEMBIE MOZENN

YcuneHHas Tennosas M3onaumMs U3 CTEKNOBOOKHA BbICOKOM
MAOTHOCTU, C BHELLHEN CTOPOHBI MOKPLITARA CIIOEM QNIIOMUHMS.
[lBepua Tomku € KEPAMMYECKOM U3ONSALMEN HO PEBEPCUBHbIX
LIAPHUPAX, ANS SOCTYNA K TOMKE U XAPOBLIM TPYOAM Tenno-
OBMEHHWKA.

PasnuuHble naHenu ynpasneHua: CTAHAAPTHOS NAHenb
ynpaenenust S3 ana YCTAHOBKWM CBEPXY HA KOTEM, MaHenu
ynpasnenus B3, K3 1 Diematic-m 3 ans ycraHosku ceepxy
unu cboky Ha koTén. MNaHenu ynpasneH1s no3sonsioT ynpas-
naTb PABOTON 2-X CTYNEHYATOMN MM MOAYNIMPYIOLLEN ropen-
ku (tonsko Diematic-m 3 anst 04HOKOTNOBOM YCTAHOBKM MM
ans Begyliero kota B kackage, unu K3 ans segomoro kotna
B KOCKage).

MNaxens ynpaenexus

e o
CranpaptHas S3 B3 Diematic-m 3 K3 (1)
79-98,7 CABK 8 S3 CABK 8 B3 CABK 8 Diematic-m 3 CABK 8 K3
93-116 CABK 10 S3 CABK 10 B3 CABK 10 Diematic-m 3 CABK 10 K3
116 - 145 CABK 12 S3 CABK 12 B3 CABK 12 Diematic-m 3 CABK 12 K3
140-175 CABK 15 S3 CABK 15 B3 CABK 15 Diematic-m 3 CABK 15 K3
167 - 209 CABK 18 S3 CABK 18 B3 CABK 18 Diematic-m 3 CABK 18 K3
186 - 232 CABK 20 S3 CABK 20 B3 CABK 20 Diematic-m 3 CABK 20 K3
232 -290 CABK 25 S3 CABK 25 B3 CABK 25 Diematic-m3 CABK 25 K3
278 - 348 CABK 30 S3 CABK 30 B3 CABK 30 Diematic-m 3 CABK 30 K3
325 - 406 CABK 35 S3 CABK 35 B3 CABK 35 Diematic-m 3 CABK 35 K3
372 - 465 CABK 40 S3 CABK 40 B3 CABK 40 Diematic-m 3 CABK 40 K3
465 -581 CABK 50 S3 CABK 50 B3 CABK 50 Diematic-m 3 CABK 50 K3
% 558 - 697 CABK 60 S3 CABK 60 B3 CABK 60 Diematic-m 3 CABK 60 K3
¥ 650-813 CABK 70 S3 CABK 70 B3 CABK 70 Diematic-m 3 CABK 70 K3
S 774 -930 CABK 80 S3 CABK 80 B3 CABK 80 Diematic-m 3 CABK 80 K3
(1)CABK ... K3 pa6otaer tonbko smecte ¢ CABK ... Diematic-m 3 (kackag koTnos)
Bup B PA3PE3E
M3onsums
M3 CTEKNOBONMOKHO POC”peﬂeﬂMTeﬂbHOﬂ
1 ; NAGCTUHA Ha OBPATHOM
JNMHUU

MorpyxHas runs3a
0N OATYUKO
1 TEPMOCTATOB

[sepua ans umctku
HQO pEeBEPCHMBHbBIX
LIAPHUPAX

Kepamuueckas

Moakniouerwme rpynnel
6e30MacHOCTH
W pacwmpuTensHoro 6aka

M30nAUMs ABEPLbI

Matpy6ok
AbIMOBbLIX FA30B

‘M
r

Bapbisron knanaH

y
2

CABK_F0009

AN AAAAAAAAY VWAV AAAAAAAAAAAAR| W

Tpy6a ans cnvea

T
L OnopHas pama-aceu

XKapossie Tpy6bl kOHTYpPa
ZIbIMOBBIX FAI30B C
YCKOPUTENSAMM KOHBEKLIMN



CEPNA CABK OT 98 10 930 kBT1: ONUCAHME U XAPAKTEPUCTUKH

OCHOBHbBIE PASMEPbI

A
@ Mogatowas Tpy6a <—>K @A«M N
% (I_I)6paTH(m Tpy6a rn 'E ‘F @
R?ﬂ]/QIOe € yCTPOUC €30MACHOC 130 1 a
Moo cmsa 1 105 -
(*) 4 nanenn ynpasnerus Ha BbIGOP: 5
- CTAHAAPTHOA NAHesNb yl'lpUBﬂeHMﬂ 53 ansa = i @ D
YCTQHOBKM CBEPXY HA KOTEN
- naHenu ynpaenenus B3, K3 u Diematic-m 3 ‘ 2) 325 Y
ANs YCTOHOBKM CBEPXY Wk cBOKY HA KOTEN 718
(2) Manens ynpasnexms pns ycTaHosku cGOKy:
€e NoNoXeHne Ha O,U,HOFi n3 6OKOBI:IX G
naxenem onpenensieTca MOHTAXHUKOM.
R: HapyxHas pessba
[ — ® B
100/ || = g
) o
10g7 J _100 100 5
CABK 8 10 12 15 18 20 25 30 35 40 50 60 70 80
A mm | 1370 | 1520 | 1520 | 1550 | 1550 | 1760 | 1760 | 1995 | 1995 | 2070 | 2070 | 2070 | 2350 | 2350
B MM 762 782 782 802 802 862 862 912 912 1082 | 1187 | 1187 | 1187 | 1187
C MM 815 815 815 890 890 930 930 950 950 1105 1200 1200 1200 1200
D @ HapyxHbIin | MM 217 247 247 247 247 247 247 296 296 296 346 346 346 346
E MM [R11/21 DN65 | DN65 | DN65 | DN65 | DN80O | DN80 | DN80 | DN80 | DN80 |[DN100 DN100 DN100 |DN100
F MM [R11/21 DN65 | DN65 | DN65 | DN65 | DN80O | DN80 | DN80 | DN80 | DN80 |[DN100 DN100 DN100 |DN100
G MM 605 605 605 670 670 725 725 745 745 850 890 890 890 890
H MM 440 440 440 500 500 512 512 510 510 595 640 640 640 640
J MM 845 990 990 1030 1030 1210 1210 1460 1460 1487 1487 1487 1725 1725
K MM 235 260 260 260 260 300 300 312 312 312 312 312 312 312
M mm | 400 510 510 530 530 665 665 850 850 850 850 850 1050 | 1050
N MM 120 145 145 180 180 180 180 180 180 180 180 180 215 215
TEXHWYECKUE XAPAKTEPUCTUKM
HasHadeHue: Tonbko otonneHue Makc. pabouyee nasnenue: Makc. paboyas Temneparypa: 100 °C
Tonnueo: xuakoe Tonnueo,/npup. ras CABK 8-25: 4 6ap* MuH. Temn. B 06paTtHoi nukHum: 55 °C
lopenka: HeT CABK 30-80: 5 6ap* 3awmtHein Tepmoctat: 110°C
Yoanenue asIMOBLIX ra30B:
AbIMoBas TPyHa * CABK 8-80: no 10 6ap, no sanpocy
Mogensb kotna CABK 8 10 12 15 18 20 25 30 35 40 50 60 70 80
Homuansras kBr | 98,7 | 116 | 145 | 175 | 209 | 232 | 290 | 348 | 406 | 465 | 581 | 697 | 813 | 930
MOLLHOCTb Pn
[InanasoH HomMMHanb- B 79— 93— | 116— | 140- | 167— | 186— | 232— | 278— | 325—- | 372— | 465- | 558- | 650- | 774-
HOM MOLLIHOCTM KeT 98,7 116 145 175 209 232 290 348 406 465 581 697 813 930
KMO ans Husweit
TEMNNOTbl CrOPAHMS 1 % 90,2 |1 90,25 | 90,3 90,35 90,4 | 90,45 | 90,55 | 90,7 91 91,4 | 91,8 | 92,2 | 92,4 | 92,4
ana Pn (80-60°C)
Morepunpu octarose | o/ | 997 | 09 | 01 | 01 | 011 | 01 | 012 | 01 | 011 | 011|011 | 01 | 01 | 01
ana AT=30 K
BonosmectumocTs n 105 120 120 186 186 250 250 320 320 565 635 635 690 690
HomuHanbHbIi pacxog
soms ans AT=20K My | 4,25 5 6,25 7,5 9 10 12,5 15 17,5 20 25 30 35 40
Morepy Hanopa MM 514 | 648 | 7,82 | 916 | 10,5 | 11,84 | 1452 | 159 | 244 | 32,9 | 414 | 584 | 67 | 80
ana AT=20 K BOJL.CT.
OBém KorTypa n |135,24(159,41(159,41|204,46|204,46|298,73|298,73 396,31 396,31 555,21 598,43 598,43 741,79 | 741,79
ObIMOBbLIX TA30B
Obwémiit pacxon M/u | 135 | 159 | 201 | 240 | 288 | 318 | 399 | 480 | 558 | 639 | 801 | 960 | 1119 | 1281
NPOAYKTOB CrOPAHUs
Maccoswit | xuakoe | /| 140 | 1908 | 237,6 | 288 | 342 | 3816 | 4752 | 5688 | 666 | 7632 | 950,4 |1141,2| 1332 |1522,8
pacxon TOonnMBO
o198 k/u | 162 | 190,8 | 2412 | 288 | 3456 3816 4788 | 576 | 6696 | 7668 | 9612 | 1152 |1342,8/1537,2
JoeneHue B TONkKE mb6ap | 0,9 1,1 1,3 1,5 1,7 1,7 2,1 2,7 3 3,2 3,7 3,9 4 4,5
TemnepaTypa AbIMOBLIX °C 190 190 190 190 190 190 190 190 190 170 170 170 170 170
raszos (80-60 °C) 210 210 210 210 210 210 210 210 210 190 190 190 190 190
Bec HeTTo (6€3 BOABI) Kr 298 380 380 433 433 520 520 665 665 945 | 1087 | 1087 | 1339 | 1339

Ycnosus nsmepenus: Temnepartypa s noaatoweit/o6patroi tpy6e 80/60 °C, xuakoe tonnmso CO, = 13%; npupoansii ras CO, = 10%



CEPNA CABK PLUS OT 1210 10 2900 KBT: onucAHME 1 XAPAKTEPUCTHKM

OCHOBHBIE NMPEMMYLLECTBA

Kotnel CABK — 370 cTanbHbie KOTnbl € TOMKOM Nog M3bbIToy-
HBIM [OBMEHWEM st PABOTHI C XUAKOTOMAUBHBIMU UMW TA30-
BbIMW HOALYBHBIMW TOPENKAMM.

TennoobmeHHUK — MOHOBOK M3 CTANM C ABYXXO40BOM TOM-
kot ¢ nosbiwenHbim KM croparus (> 90 % ana 80/60°C)
Kamepa cropawms npegHasHauyeHa ans paboTsl ¢ HOAays-
HOM ropernkoi Moboro TMNA, BKAKYAs FOPENiKM C HU3KMMM
Boibpocamm NOx.

Xapossie Tpybbl BTOPOro Xx0Ad KOHTYPA OIMOBBIX rO30B
MMEIOT U3MeHaoLLLeecs ceueHre n bopMy — 3To obecrneuu-
BAET ONTUMAbHBIA TeNnoobMeH 1 paboTy 6e3 pucka KoH-
aeHcaumm (MuH. TemnepaTypa o6paTtHoi nuHumn 55°).
YcuneHHas TennoBas M30NALUMS U3 CTEKIOBOMOKHA BLICOKOM
NAOTHOCTU, C BHELLHEN CTOPOHBI NMOKPLITASA CIIOEM AIIOMUHMS.

MPEANATAEMBIE MOZENN

Koten

MowHocts, kBT :

TpOHCNOPTUPOBOYHLIE METAM B BEPXHEN Y4ACTM KOTNA s
YAOBHOro MOHTAXA.

[lBepua Tomku € KEPAMMUYECKOM U3ONSLMEN HO PEBEPCUBHbIX
LIAPHUPAX, ANS SOCTYNA K TOMKE U XAPOBLIM TPYOAM Tenno-
OBMEHHMKA.

BepxHsia KpbILLKA KOTNA BHIMOMHSET POrb TPANa.

PasnuuHble nadenu ynpasneHusa: CTAHAAPTHOS NAHenb
ynpaenenus S3 4ns yCTOHOBKM CBEPXY HQ KOTEM, MaHenw
ynpasnenus B3, K3 u Diematic-m 3 ans ycraHosku ceepxy
unu cboky Ha KoTén. MNaHenu ynpasneH1s no3sonsioT ynpas-
naTb PABOTON 2-X CTYNEHYATOMN MM MOAYNIMPYIOLLEN ropen-
ku (tonsko Diematic-m 3 anst 04HOKOTNOBOM YCTAHOBKM MM
ans BegyLiero kota B kackage, unu K3 ans segomoro kona
B KOCKage).

Maxens ynpasnexus

e ==

CABK PLUS

CAl

CranpaptHas S3

968-1210 CABK PLUS 100 S3
1232 -1540 CABK PLUS 130 S3
1452-1815 CABK PLUS 160 S3
! 1848 -2310 CABK PLUS 200 S3
2‘ 2320-2900 CABK PLUS 250 S3

(1) CABK PLUS ... K3 pa6otaet tonsko smecte ¢ CABK PLUS ... Diematic-m 3 (kackag kotnos)

OCHOBHbIE PA3MEPbI

B3

CABK PLUS 100 B3

CABK PLUS 130 B3

CABK PLUS 160 B3

Diematic-m 3

CABK PLUS 100
Diematic-m 3
CABK PLUS 130
Diematic-m 3

CABK PLUS 160
Diematic-m 3

K3 (1)
CABK PLUS 100 K3
CABK PLUS 130 K3

CABK PLUS 160 K3

CABKPLUS200B3 |  CABKPLUS200 1 5y by iys 200 K3
Diematic-m 3
CABKPLUS 25083 | CABKPLUS250 1 —ypy b1 iys 250 k3

Diematic-m 3

- A
h ®
@ Moparowas Tpy6a . @ E F @
@ O6parHan Tpy6a ("), E
1 4 Play
T e T =
@ MaTpy6OoK ABIMOBLIX rA308B
® Marpy6ok anst cnmea R 172 @:E
(*) 4 nanenn ynpasneHus Ha BeIGOp:
- CTSHEOpTiOZOHQienb y:poanSm S3 ans (2) 718 | 325
YCTQHOBKM CBEPXY HA KOTEN
- nanenu ynpaenenus B3, K3 n Diematic-m 3
ANA YCTOHOBKM CBEPXY Wk CBOKY HA KOTEN
(2) Nakxens ynpasnerms ans yCTAaHOBKM COOKY:
€€ NONOXEHUE HA OfIHON M3 BOKOBbIX
naHenemn onpenensieTcs MOHTAXHUKOM.
R: HapysxHas pessba
v = g
100 BETOH ¥
150 J §
CABK PLUS 100 130 160 200 250
MM 2380 2760 2760 2980 3425
MM 1450 1750 1750 1900 2400
MM 1466 1800 1800 1970 2350
D @ HapyXHbIi | MM 500 550 550 600 650
E MM DN125 DN125 DN125 DN150 DN200
F MM DN125 DN125 DN125 DN150 DN200
G MM 766 925 925 1020 1225
H MM 766 925 925 1020 1225
J MM 1804 2330 2330 2400 2739



CEPUA CABK PLUS OT OT 1210 10 2900 KBT: onucaHuE n XAPAKTEPUCTMKM

TEXHUYECKWE XAPAKTEPUCTUKM

HasHaueHune: Tonbko otonnexHue [openka: HeT
Tonnmeo: xuakoe Tonameo / npup. ras YaaneHue obIMOBbIX Fa30B: ALIMOBAS
Makc. pabouyee nasnenue: 5 6ap™ Tpy6a

* Mo sanpocy:

- CABK PLUS 100-130-160: go 10 6ap
- CABK PLUS 200: go 9 6ap

- CABK PLUS 250: go 6 6ap

Mogens kotna CABK PLUS 100 130 160
HomuHanbHas mowHocTs Pn kBT 1210 1540 1815
MwuH. nonesHas MOLWHOCTL kBT 968 1232 1452
KMo npu 100 % F:n v cpenHert % 90,6 90,6 90,6
Ttemnepartype 70 °C

[Morepu npu octaHose AT=30 K % 0,12 0,12 0,11
BonosmectmocTs n 1327 2281 2377
HomuHansHei pacxog soasl npu AT=20 K m3/y 52,1 66,4 78,2
Motepu Hanopa npu AT=20 K MM BOZ, CT. 85 92 95
O6bem KOHTYPQ AbIMOBbIX FA308 n 1085 1745,8 1843,9
O6bemHbIN pacxof NPOAYKTOB CropaHMUs M3/y 1515 1929 2271
Maccoesiin pacxog XUAKOE TONAUBO Kr/u 1803,6 2293,2 2703,6
NPOAYKTOB CrTOPAHUA  ra3 Kr/u 1818 2314,8 2725,2
M36bITouHOE naBREHue B TONKe m6ap 5,0 5,5 6,1
Temnepartypa asimoseix razos (80-60 °C) °C 190-220 190-220 190-220
Bec HeTTo (6€3 BOABI) KT 2500 2900 3250

Ycnosus namepenus: Temnepartypa s noaatoueit/o6patroit tpy6e 80/60 °C, xuakoe Tonnmso CO, = 13%; npupoansi ras CO, = 10%

OnucAHKE

CABK_F0003

Ocobas Gopma KapoBbix TPYO KOHTYPA AbIMOBbLIX ra308 0bec-
neunBaet TypbyneHTHOCTb, CNocOBCTBYOWYIO nepefaye Te-
NAa OT NPOAYKTOB CrOPAHMA TEMNOHOCUTENIO

Makc. paboyas Temneparypa: 100 °C
MuH. Temn. B 06patHoit nmHumn: 55 °C
3awmtHeir Tepmoctar: 110 °C

200

2310
1846

90,6

0,11
3047
99,6
102
2447.9
2907
3456
3488,4
6,1
190-220
4000

250

2900
2320

90,6

0,11
4700
125
110
4697
3444
4096,8
4132,8
6,7
190-220
5500



BblbOP NMNAHEJIU YIIPABJIEHUA

MNopapobHas nHpopmaums o NAHeNsX yNpaBieHUs U ONONHUTENBHOM 060PYAOBAHMM K HUM NPEACTABNEHA
B KATasiore npoayKuum

O/JHOKOT/IOBAA YCTAHOBKA

3 BO3SMOXXHBIX TUNQ NAHENEH YNPABAEHMs!

B @—@-==]

CraHgapTHas S3

N5 YCTaHOBOK LIeHTPaIbHOro OToMNAeHNs 6e3 cuctembl perynmposarns
WM 4ns yCTaHOBOK, KOTOPbIe MerT LwKagp ynpasfieHns B KOTE/IbHON

E |E0=m0S| |

B3

409 ynipagneHnss 1 MpsiMbiM KOHTYPOM

5@f = Ef [m]

Diematic-m 3

[ ynpasne-
Hust 1 IpsmbIM
KOHTYpOoM
(6e3 cmecn-
Tens)

TONbKO 2 KOHTYpa, OAVH
1 cmecuTensb-| U3 HUX — cmecu-
Hblil KOHTYp 7

2 KOHTYpa, KaxAbli
13 HUX — CMecH-

L

s

W B 3aBUCUMOCTY OT MOAK/IKOYEHHOro JOMNOSHNTE/IbHOrO o6opy,qoeanﬂ:

3 KoHTYpa, 3 KoHTYpa,
2 13 HUX — KaXAbliA U3 HUX —
CMecUTeNbHbI

s

) 6] 1

)

1 1 1

JononHuTtensHoe
oGopyaoBaHue

Q-

1 paTuuk
nopatoLei
MHUN

AD 199
+
1 paTumk
nogatowen
MHN
AD 199 1nnata FM 48 | 1 nnara FM 48

2 nnatbl FM 48

Q-

%

2 nnatbl FM 48

1 paTumk
noparowein
TMHUY
AD 199

KAcKAZHAS YCTAHOBKA OT 2 0 10 KoTnoB

Heobxommnmo 2 tuna nanenen ynpasntues: 1 naHens ynpasnenus Diematic-m 3 ans 1-ro kotna B kackage (sepywiero kotna)
uno 1-i nanenu ynpaenenus K3 ana kaxnoro segomoro KoTna

BUS

An14 ynpasJe- Wn B 3aBUCUMOCTY OT MOAK/IIOYEHHOI0 JONMONHNTENIbHOIO OﬁOpy,E{OBaHVIFI!
HiA 1 MpAMbIM TONbKO 2 KOHTYpa, OAUH 2 KOHTYpa, Kaxaplit | 3 KOHTYpa, 3 KOHTYpa,
KOHTypOM 1.CMecHTENb-| U3 HUX — CMECH- | M3 HUX — CMeCU- | 2 U3 HUX — KaXblil M3 HUX —
Diematic-m 3 (6es cmecu- Hblil KOHTYP | TenbHblit TenbHblii it
e E A | U
® |@® & @&
Koten 1 %
(BeAywWwWnA) ’ ‘ r g ' ‘ ‘ ‘
" " " " " v " " i
QQ;IOMIOU-IeM
NUHUN
Q-
AononHutenbHoe +
o6opyaoBaHne 1 paTink
nopatoweii
NHUN
AD199 | 1nnataFM48 | 1 nnata FM 48 2 nnatsl FM 48 2 nnatol FM 48
KpOMe TOro, 414 KaXX[0ro Be4oMoro Kotia B 3aBUCUMOCTY OT MOAK/K4EHHOro 4OMONHUTENIbHOrO
060pyA0BaHIS:
% 1 CMecHTeNbHbIif KOHTYP 2 cMecuTeNbHbIX KOHTYpa 3 cMecuTENbHBIX KOHTYpa
& @
K3
Koten 2
N
[ononHuTtensHoe " : o S Q‘m
o6GopyaoBaHue 1 epunnua 1 epuHnua Qm
1 eavHMua nocrasku AD 220 noctaeku AD 220 p
nocrasku AD 220
4 1nnara + 2 nnatbl %
FM 48 FM 48

+

50 10 KOT/10B B Kackage: Kaxabiil MOFKMOYEHHbIA B KACKa[e BEAOMBII KOTEN MOXET yrpasasTs
PpaboToit 0 3-X SOMONHUTENbHbIX CMECUTENbHbIX KOHTYPOB

MPOM3BOACTBO CAHUTAPHO-TEXHUYECKOW BOABI

Manenu ynpaenenus B3 u Diematic-m 3 umetot dyHumio «nproputet NBC» 1 moryT 6biTb gononHers gatimkom [BC
(en. nocrasku AD 212 ) anst ynpaenenus paboTtoi BogoHarpesartens.

CABK_F0005



NAHEJIU YNIPABJIEHUA

CTAHAAPTHAA NAHENb YMPABEHUSA

Kotnsi CABK unu CABK PLUS co CTAHOAPTHOWM naHensio ynpasnerus S3 MoryT ynpasnsite 1-CTyneHuaroi unm 2-CTyneHdaroit
rOpesnKoit. ITa NaHeNb yNpaeneHus PEKOMEHAYETCs NSl YCTAHOBOK 6e3 CUCTEMBI PErYSIMPOBAHMS MW NSl YCTAHOBOK, KOTOPbIE UMEIOT
wkad ynpaBaeHms B KOTENbHON.

30LWmTHBIA TepmocTaT
Ha 110 °C c kHonko#r
Pa36NOKMPOBAHMS

TepmomeTp kotna

Mpepoxpanutens 10A ALIMOBbIX FA308B
C BPEMEHHOM 3a8epXKKOt ! (non. o6opynosanme)
Mepekniouatens Test-STB  Mnaprbii Tepmoctar 1-0oi cTynexu TepmocTat 2-oi cTyneHu

ANA TeCTMPOBAHMA  nepeknioyaTens ot 50 po 90°C o1 50 po 90°C
30LUMTHOTO TEPMOCTATA  Bkn/Boikn

GT330_Q0006A

Hononuurenshoe o6opyaoeanue CTAHOAPTHOM naxenu ynpasnenus

TepMomeTp AbIMOBBIX ra30B en. nocrasku BP 28

YcraHasnmeaeTtca B npenycMoTpeHHoe rHe3fo HaA NaHenn ynpasneHuns

MaHENL ynPABNEHMA B3 (5A308BAS)

Marens ynpasnenus B3, ycranasnusaemas Ha kotnsl CABK unu CABK PLUS, nossonset ynpaenats 1-cTyneHyaton wnm 2-ctynexya-
Tom ropenkoi. OHa CofepXMT YCTPOMCTBA KOHTPONS U He30MacHOCTH, No3sonsiowme obecneunsats paboTy YCTAHOBKM, PErynmnpys
€€ TeMNEPATYPY C NOMOLLBIO SEKTPOHHOTO TEPMOCTATA KOTAA. [TaHEeb U3HAYANBHO COAEPXUT NMPUOPUTET HATPEBA FOPAYEN CAHM-
TapHo-TexHnyeckoi Boasl (natumnk [BC sakassiBaetca otaensHo, ea. noctaskn AD 212) ans kotnos CABK wnn CABK PLUS ¢ nanensio
ynpaenenwus B3, npucoeamHeHHbIX K EMKOCTHOMY BOLOHArpeBaTenio.

9ﬂeKTpOHHbIl;1 TepmMocTaT

perynuposku Temnepatypsl  OTobBpaxkeHne  DNeKTPOHHbIM TEPMOCTAT KOTNA: Mecro
Beikniouatens soasl ans [BC:  Temnepatypsl ot 50 po 90°C IS CYETYUKOB
paboTbl Hacocos o1 10 10 80°C  kotna/IBC 4acos paboTsl

Mpenoxparutens 4 A
C BPEMEHHOW 3aePXXKOM

MHamnkaTop HeMcnpaBHOCTH
ropenku C KHOMKOM
pPa36noKMPOBAHMS

3awWwmTHLI TepmocTaT
Ha 110°C ¢ kHonkom

6rnokMpoBaHMS
<
3-NO3MUMOHHBIN NepeknioyaTens: §
. + , S]
. g l%z':orlneHMe rec nagrbii  Mepekniouatens Mugukatop  MuankaTtop Mecto anst TepmomeTtpa g.
nepekniovarens  1-oi1/2-on otobpaxkeHus  oTOBpaxeHus AbIMOBbIX FA30B 3
« TEST STB ans tectupoBanms =
Bkn/Buikn  cTyneHu ropenku  TEMNepaTypbl  TEMNEPATypbl KOTA o
3aWnTHOro TepmocTaTa FBC
HononHutenbHoe o6opynoeaHue ans naHenu ynpasnexus B3
TepMmomeTp ABIMOBBIX Fa30B en. noctasku BP 28
YcTaHOBAMBAETCS B NPEAYCMOTPEHHOE HE3A0 B NAHENM YNPABNEHUS
5
s
5}
2
8
CueTtunk yacos pabortsi en. noctaskn BG 40

[MokasbiBaeT unMcno yacos paboTsl ropenku. B cnyyae ¢ 2-cTyneH4aTomn ropenkoi HeobXxoanMmMo mnc-
NOMb30BATL ABA CHETYMKA, OTOBPAXAIOLLME YMCIO HACOB PaboTh kaxaoh crynequ. CueTunkm ycra-
HOBIMBAIOTCS B MPERYCMOTPEHHbIE THE3AA HA NMAHENU YNPABIEHMS.

8199Q059

Datunk NBC en. noctaskn AD 212

[Nossonaet OCYLLEeCTBNATb PErynnMpoBaAHNE HArpesa ropﬂqeﬂ BOAbI

8§ CNPUOPUTETHBIM BKIIOUEHMEM

g

g

8
Ex. nocrasku AD 200 P MporpamMmupyemsIiii TEpPMOCTAT KOMHATHO TeMnepaTyps! (NPoBoAHBIiA) en. nocraskn AD 137
( | MporpammupyeMsiii TepmocTaT KOMHATHOM Temnepatypsl (Gecnposogbiin) ea. nocrasku AD 200
— Henporpammmupyemslit TepMOCTAT KOMHATHOW TEMMEPATYPbl en. nocraskn AD 140

_ &
LS. p g Dmi TepmocTaTsl 06ECNEUNBAIOT PETYIMPOBAHUE W HEAENLHOE NPOrPAMMUPOBAHUE OTOMAEHMS (MO-
| == g nemm AD 137 1 AD 200) npsmoro KOHTYpa, BO3LENCTBYS HO FOPENKY.
o el
3



C BPEMEHHOW 30ePXKOM

NAHEJIU YNIPABJIEHUA

Maxenu ynpaBnenna Diematic-m 3 n K3

Manens ynpasnenns Diematic-m 3 anseTcss BbICOKOTEXHO-
MIOTMYHON MAHENbIO, KOTOPAR WM3HAYANLHO COAEPXMT dnek-
TPOHHYIO MPOrPAMMUPYEMYIO CUCTEMY PETYNIMPOBAHUS — OHA
M3MEHSIET TEeMMNepaTypy KOTNOBOM BOALI B 30ABUCMMOCTM OT
HOPYXHOM M KOMHOTHOM TEeMNepaTypsl (€CiM MOAKMIOYEHO
YNPOLEHHOE AUCTAHUMOHHOE YNPABAEHUE, MW OMANOTOBbLIA
mogyns CDI 2/ CDI 4, nnu6o CDR 2/ CDR 4 — gononHutensHoe
060pynoBAHME) MyTEM BO3AEMCTBMA HA ropenky (OpHy, mByx-
CTYNEHYATYIO MW MOAYTIMPYIOLLYIO).

M3nayansHo, naHens Diematic-m 3 cnocobHa obecneunts as-
TOMATHYECKYIO PABOTY OTOMUTENLHOM YCTAHOBKM C 1 MpsiMbIM
KOHTYpOM 6e3 cMecuTens uinm ¢ 1 CMECHUTENbHBIM KOHTYPOM
(maTumk nopatowweit nuHmm en. noctaskm AD 199, sakasbisaeT-
CA LOMNOMHUTENBHO).

[lobasneHve opHOM MK OBYX eAMHUL AOMONHUTENBHOTO 060-
PYLOBAHMs «nnata + aatunk ans | CMecuTenbHOro KOHTYpa»
(em. noctaskn FM 48) nossonser o6ecneunts ynpaeneHue no
3-X CMECUTENbHBIX KOHTYPOB, KOX/bIA M3 3TUX KOHTYPOB MOXET
ObiTb 4OMOMHEH MOLYNEM AMCTAHUMOHHOTO ynpasnenus CDI 2/
CDI 4 ynn CDR 2/ CDR 4 (nononnutensHoe o6opynosaHme).

Moakniouenne patumka BC nossonsieT ocywectsnats npo-
rpammmpoBanme koHTypa TBC nytem BO3mencTems cuCTeMmb

MaHENL ynPABNEHNA DIEMATIC-mM 3

Tepmocrar koTna:

o150 go 90°C

Beikniouarens
paboTsl HaCOCoB

Mpenoxpanutens 4A

MHaukatop

PEryIMPOBAHMS HA 3ArpPy304HbIA HOCOC. Peumpkynsums KOHTy-
pa BC moxeTt 6biTb 06ecneyerHa bnarofaps BCNOMOraTeNibHO-
MY BBIXOZY, KOTOPbIM MMEET CBOKO COBCTBEHHYIO MPOrPAMMY.
Kpome Toro, Diematic-m 3 umeeT dyHKUMIO 30WMTH OT 30-
MOPOKMBOHUS YCTAHOBKM M XXUMbIX MOMELLEHUI HA Crydai
AMUTENbHOTO OTCYTCTBUS Mogen. DTa dyHKuMs MOXeT ObiTb
30MNPOrPAMMMPOBAHA HA rof Briepen Ha nepuog Ao 99 aHeit.
Takxe crcTemMa perynMpoBOHMS COAEPXMUT BYHKLMIO 3ALLMTEI
OT nerMoHens.

LaTtumk TemnepaTypbl AbIMOBbLIX FA308, MOAYSb AMCTAHUMOHHO-
ro ynpasneHuda no Teﬂed)OHHOl;‘I JNIMHUM NOCTABNAKOTCA B KOYECT-
BE LOMOJHUTENBHOTO 0H6OPYAOBAHMS.

Kpome Toro, 8 pamkax 6onee MOLLHbIX YCTAOHOBOK, CyLLeCTBy-
€T BO3MOXHOCTb MOAKMoYeHns B kackag ot 2 go 10 kotnos,
OfiMH M3 KOTOPbIX, 1-1 BeayLmin koTen aomkeH Guitb 060pyno-
BaH naHensio ynpasnenus Diematic-m 3, a octanbHele kot
— nanenbio ynpasnenus K3. Kaxabliit U3 3Tux BEAOMBIX KOTNOB
CABK mnn CABK PLUS ¢ nanensto ynpaenenms K3 moxeTt BbiTb,
B CBOIO o4epens, gononHer nnatamu (AD 220 + 1 wnm 2 nnatsi
FM 48) nna ynpasneHua oo Tpex KOHTYpPOB CO CMeCUTENeM (CM.
ctp. 8) ¢ amcranumonHbm ynpasnennem CDI 2/ CDI 4, CDR 2/
CDR 4 wnu 6es Hero.

Inanorossin
mopynb
Diematic-m 3

Tepmometp
koTna

Pasvem ans
yCTpoWicTBa
NPOrPAMMUPOBA-

HEWUCNPABHOCTU rOPENkM
Hus (USB)

3awmTHbI TEpMOCTAT
Ha 110 °C ¢ kHonko
pPa3baoKMpOBKM

3-M03MUMOHHBIN NepekioyaTens:

GT330_Q0009A

« Asto [nasHbIi Mepexnioyartens OronutensHas Kpueas
« Pyuroit nepekmioyaTtens 1-1 / 2-% cTynemn kotna
* Test-STB ana TecTMpoBaHms Bkn/Bbikn ropenku

30WNUTHOrO TEPMOCTATA

[Aunanorosbin moaynb DiEmATIC-m 3

[uanoroeeiit Mogynb, BCTpoeHHbi B nadens Diematic-m 3,
NO3BOMNAET MOMb3OBATENMNIO YCTAHABIMBATL NAPAMETPLI NIOBOI
OTOMUTENBHOM YCTAOHOBKM HE3ABMCHMMO OT CTEMEHU €€ CIIOXHO-
ctn. OH 0aMHAKOBO XOPOLLIO 0becnedmBaeT ynpasneHue:

* kak ogHokotnoeor ycranoskon CABK unu CABK PLUS ¢ na-
Henbio ynpasnenus Diematic-m 3,

* TOK M KOCKOLOM KOT/IOB, M3 KOTOPBIX TOMLKO BEAYLUMIA KOTeN
Bynet ocHaweH naHenbio Diematic-m 3, a octansHele naHe-
nbto K3.

DTOT Mopfyfb TAKXE MO3BOMSET MOMb3OBATEMO HE3ABUCHMMO

NPOrPAMMUPOBATH KAXbIN M3 KOHTYPOB YCTAHOBKM, B TOM YnCie

1 KOHTYpPbI BEAOMbIX KOTNOB ¢ naHensmu K3 B crydae kackagHow

ycranoeku. OH no3songeT Bbi6paTh COOTBETCTBYIOWMI PEXUM

OTOMNMEHUs (ABTOMATUYECKMI PEXUM B COOTBETCTBMM C 4ACO-

BOM MPOrPAMMOM, MOCTOSHHbIA UM BPEMEHHDBIA PEXUM HOYHOM

MO AHEBHOM TEMNEPATYPSI, UM PEXMM 3ALLUTHI OT 3AMOPAXKM-

BAHUA), O TOKXE PEXMM HArPEBA ropsaYei COHUTAPHO-TEXHMYE-

CKOW BOfb! (OBTOMATUUECKMIT PEXMM PABOTHI, MOCTOSIHHBIA, B0

BPEMEHHBIN PexuM paspelueHHoro Harpesa). Kpome Toro, oH

obecrneunBaeT QOCTYN K PA3NMYHBIM NAPAMETPAM HACTPOMKM

1 U3MEPEHMI ANS X MPOCMOTPA MK USMEHEHUS.

L | S

GT330_F0017

Knasuiuu, BocTynHele npu OTKPLITOM KpbILLKE



NAHEJIU YNIPABJIEHUA

MaHENb ynraBneHna K3

Beikniouatens pabotsl Mepexniouatens 1-oit / 2-o TepmomeTp Pasbem ans ycrpoiictea
HOCOCOB CTyNeHu ropenku kotna nporpammuposanms (USB)

Mpenoxpanutens
4A c BpEMEHHOM 304ePXKOM

MHaukaTop HencnpasHOCTH
ropenku

30LWmTHBIA TepmocTaT
Ha 110 °C c kHonko#r

<
6. S
pasbroKMpPOBaHMS 5
€]
3-MO3ULMOHHBIN NEPEKIIoYATENb: g
3
: ?BTO . [naBHbIi Tepmocrart kotna: ©
° PydHon nepekmoyaTenb ot 50 po 90°C
* Test-STB ans tectuposahms Bin/Buikn

3AWMUTHOrO TepmocTaTa

MNpumeuaHme: Bce NAPAMETPLI HACTPOEK U M3MEPEHMIA KAXAOrO U3 BEAOMbIX KOTNOB C naHensio K3 goctynHel ¢ naxenu ynpasneHus
Diematic-m 3 segywiero kotna.

JlononHUTENBHOE OBOPYIOBAHUE ANt NAHENEN YNPABNEHMA DiEmaTic-m 3 n K3

LNatumnk nogaiowen nMHumn en. noctaskn AD 199

DTOT AATYMK HEOBXOAMM s KOTNA C NaHenbio ynpasneHus Diematic-m 3 8 cnydae nogknioderus 1-ro
CMECUTENBHOTO KOHTYPA BMECTO MPSMOTO KOHTYPa (cm. cTp. 8)

GT220_Q0001

Mnarta + patumk ans 1 cMecutenbHOro KOHTYpa en. noctaskn FM 48

OHa no3BonseT ynpasnaTh TPEXXOAOBLIM CMECUTENEM C IMEKTPOTEPMUYECKUM MITU SIEKTPOMEXAHM-

YECKMM ABUIATENEM C 2-Ms HANPABNeHusmMu BpaleHns. CMecUTENbHbIM KOHTYP, BKIIOYAs CBOM LMPKY-

AALUMOHHBIM HOCOC, MOXET BbITb 3ANPOrPAMMUPOBAH HE3ABHUCUMO.

MNpumeuanue:

+ Diematic-m 3 kpome Toro moxeT 6biTb 060pynosaHa aatumkom temnepatypbl AD 199 ana 1 cmecu-
TENLHOTO KOHTYPA M 1 Mnn 2 eAnHMuaMmM SONOAHKTENLHOTO 06opynosaHua FM 48 (cm. ctp. 8)

+ K3 takxe moxeT BbiTb 060PYLOBAHA 3TUMM NAATAMK B fONonHeHue K eq. noctaskun AD 220, Heob-
XOOMMON ans nopkoueHms 1 cmecutensHoro koHTypa Ha kotnax CABK unn CABK PLUS ¢ nanensio
ynpaenenus K3 B pamkax KackagHbix yCTAOHOBOK.

8575Q036

Daruuk FBC en. noctaekmn AD 212
MosBonseT oCyWwecTBNATL PErYIMPOBAHME HATPEBA rOPAYEN BOAb C MPUOPUTETHBIM BKITIOUYEHHUEM U
NPOrPAMMMUPOBAHUEM.

8518Q022

Takxe atoT AATYUK MOXKHO MCNOSMb30OBATL B KAYECTBE AATHYMKA KACKALA.

Mnarta pene n parunkos ana 1-ro cMecMTenbLHOro KOHTYpa
ans CABK nnu CABK PLUS ¢ nanensio ynpasnenus K3 en. nocrasku AD 220

STa e, NOCTABKM HEOBXOAMMA AN NOAKMIOYEHHS |-FO CMECUTENBHOTO KOHTYPA HA KOTE C NAHENbIO
ynpasnenms K3 B pamkax kackagHOM yCTAHOBKM.

Mpumeuanne: Ha kaxasiit koten CABK unu CABK PLUS ¢ nanensio ynpasnerus K3 moxet 6biTs no-
CTOBMEHA TOMLKO OAHA MIATA Pene U ATYMKOB Ana 1 CMECHUTENLHOTO KOHTYPA.

GT330_F0004

[aTunk TeMneparypsbl AbIMOBbLIX FA30B ea. nocrasku FM 47

Moxet 6biTs nogknoueH k nanenu ynpasnerus kotna CABK wnu CABK PLUS Diematic-m 3 mnu,
B C/lydOe KACKALHbIX YCTAHOBOK, HA kaxayto naxens ynpasnenus kotnos CABK wnu CABK PLUS
Diematic-m 3 mnn CABK mnn CABK PLUS K3. [aTuvk nossonser uamepsts TeMNepaTypy ObIMOBbIX
U308 M KOHTPONMPOBATL CTEMEHb 3ATPS3HEHMS MOBEPXHOCTEN TENTOOBMEHHMKA.

8575Q048

JaTyMk KOMHATHOW TeMnepaTypbl en. noctaskn AD 244

Mo3sonseT U3 NomelleHus, B KOTOPOM OH YCTOHOBAEH, OCYLLECTBAATL PETYIMPOBAHUE PaBOThI KOT-
Nd, ABTOMOTUYECKM HOCTPAMBAS OTOMUTENbHYIO KPUBYIO COOTBETCTBYIOLLLETO KOHTYPA.

P 3

8666Q174



10

MAHENN YNPABJIEHUA

J10MONHNUTENLHOE OBOPYAOBAHUE ANA NAHENN YNPABAEHWA DiEmATIC-m 3 1 K3 (nPOAOMKEHNE)

Pom <« 2

A

CALENTA_Q0005

8575Q034

8666Q172A

8227Q020 8575Q037

8199Q063

8801Q018

VM_Q0001

Auanorossiit mogyns CDI 2/CDI 4
BecnposopgHoit guanoroesii mogyns CDR 2/CDR 4
(6e3 papnonepeaarumkal)

en. noctaskn AD 285

en. noctaskn AD 284

MossonseT NPOM3BOAMTL AMCTAHLUMOHHOE YNPABEHME, M3MEHSA KOMOHLb NAHENM yNpPaBieHMs
Diematic-m 3. Kpome TOro, ocyLiecTenaeT aBTOMATUYECKYIO HACTPOMKY OTOMUTENLHOM KPUBOM Te-
NAOBOro KOHTYpa (camoperynupoearue). Kaxasiit Tennosoi KoHTyp (He 6onee 3) moxet BbiTb cHab-
XKEeH OATYNKOM.

B cnyuae ¢ moaynem CDR 2/ CDR 4 gaHHble nepeaaioTcs no pagMoKaHany OT MecTa yCTAHOBKM MO-
LyNs LO PAAMONEPEAATYUKA, YCTAHOBIEHHOTO PALOM C KOTIIOM.

BecnposoaHoit aaTuMK HapyXXHOW TeMNepPATypbi en. noctaskn AD 251

BecnpoBoaHOM nATUMK HOPYXHOM TEMNEPATYPbI MOCTABNSETCS, KAK AONONHUTENLHOE 060PYA0BAHME

U NPEAHA3HAYEH AN MCMONb3OBAHUS B TEX CTyYAsX, KOrAA YCTAHOBKA AATYMKA HOPYXHON TEMNEpaTy-

pbl (TPOBOAHOTO), NOCTABAAEMOTO C NaHensio ynpasnerus Diematic-m 3, ycnoxHeHa.

Ecnu gatumk AD 251 ncnonsayercs:

* C nposofHbIM amanorossim moaynem (AD 285 unu FM 52), Heobxoanmo 3akasats pagmonepenat-
ymk AD 252;

* ¢ 6ecnposogHbiM auanorossim mogynem AD 284, HET HeobxoaumocTu 3akasbieats paguonepe-
natumk AD 252

Papuonepenarumk naHenu ynpasneHus Kotna en. noctasku AD 252

YnpoueHHbIi 610K AUCTAHLMOHHOIO YNpaBneHus

€ AATYUKOM KOMHATHOW TEMMepaTypbl en. noctasku FM 52

MoseonseT NPOM3BOAUTL AMCTAHLUMOHHOE YMPABIEHME, M3MEHSA KOMOHAb NAHENM YNPABIEeHMs
Diematic-m 3. Kpome TOro, ocyLwecTensier aBTOMATUHECKOE NOACTPANBAHUE OTOMUTENLHOM KPHUBOM
TENNOBOrO KOHTYPA (CaMOPErynMpoBaHue).

Kaxapiit Tennoeoi koHTyp (He 6onee 3) MoxeT BbiTh CHABXEH AATYMKOM.

CoepuHutenbHbii kabenb BUS gnuHon 12 m en. noctaeskn AD 134

Ka6ens BUS noseonset nogkniounts kKotén k moaymo Diematic VM iSystem.

CoepuHutenbHbii kabenb BUS gnuHon 40 m en. noctaskn DB 119

Hannbin kabenb moxeT samernts kabens RX 10 pnunon 10 m (ans Diematic VM iSystem) unu kabens
RX12 gnmron 12 m (en. noctaekm AD 134) B ciyuae, koraa vx AnnHel HELOCTATOYHO.

MorpyXHoi AATYMK C NPUEMHOW rMnb30M en. noctaskmn AD 218

MorpyxHoit gatunk NTC 147 nocrasnsietcs ¢ coeannmtensHoi kopobkoit IP 54 u ¢ npuemHoit runb-
301 guameTpom 1/2” (moctynras anvHa ao ronoskm — 120 mm).

Mopyns DIEMATIC VM iSystem

Manens ynpasneruns Diematic-m 3, npu nomoum kabens BUS, moxet 6bitb gononHerna 1 unu He-
ckonbkumu (oo 20 wr.) moaynsmu Diematic VM iSystem, nossonsiolmmmn ynpasnsats 2-ma LONOMHM-
TEMbHLIMM CMECHTENbHLIMM KOHTYPaMu oTornneHms u 1 koHtypom [BC.

en. noctaskn AD 281



AOMNOJIHUTE/IbHOE ObOPYJOBAHME )14 KOTJ1IOB

BPB/BLC 150-500
EESS—

B

L

BPB_QO001A

B 650-3000

8802Q022A

8802Q008A 8802Q034 8802Q0002A G300_Q0002

M300_Q0001

8802Q016A

8962Q001

Xupkotonnueusie (M...) unu razoesie (G...) ropenku

Mpeanaraemele rasoBbe UK KMAKOTOMIMBHBIE FOPESKU — 3TO KOMMAKTHBIE C HU3KUM YPOBHEM LLIYMA FOPESKH
HOBOTO MOKONEHMS, CNELMaNbHO Pa3paboTaHHsie ana pabotsl ¢ kotnamu De Dietrich u obecnederus HamnyyLwmx
xapaktepuctuk: Beicokoro KM v kauectBeHHOro cropamus Tonnmea.

TOGHVILI,G BI:IGOPG ropenok B 3aBUCMMOCTU OT TUNA KOTNA

Mogens

CABK

CABK
CABK
CABK

CABK

CABK

CABK

CABK

CABK

CABK
CABK
CABK
CABK

CABK

CABK

CABK PLUS
CABK PLUS
CABK PLUS
CABK PLUS

CABK PLUS

Tun

10
12
15

20

25

30

35

40
50
60
70

80

80
100
130
160
200

250

KBt

99
99
115
145
175

205

235

290

350

410

465
580
700
815

930

930
1210
1540
1815
2310

2900

MouwH. | MowH.

Makc MUH.

kBt

76
76
92
116
140

164

188

232

280

328

372
464
560
652

744

744
968

1232
1452
1848

2320

1-ctynen-
YaTbie
G 201/2N
G 301/2S
G 301/2S
G 301/2S

TasoBbie ropenku

MuH.
nasnexve
rasa

15

10
13,8
21,8

mogmynu-
pytoLme
G 203/2N
G 303/2S
G 303/2S
G 303/2S
G 303/3S

G 303/5S
20 m6ap

G 303/5S
20 m6ap

G 303/5S
20 m6ap

G 303/5S
20 m6ap

G 43-1§

G 43-1S
G 43-2§
G 43-3S
G 43-3S

G 43-35
(94 %)

G 53-1S
G 53-1S
G 53-25
G 53-25

G 5328
89 %)

MuH. nasnenme rasa

17,0
11,0
13,6
19,0
20,8

MB-VEF | MB-VEF | MB-VEF

415

15,0

17,9
24,4
26,1
33,0
42,3
MBD
420
24
42
63
81

99

(1) Ona G 303-5 S Heobxopnmo yTouHsaTs Bepcuio ropenku Ha 20/25 mbap mnm Ha 300 m6ap.
K ropenkam G 40/G 50 Heobxoanmo nopobpaTth rasosyio pamny Ans COOTBETCTBYIOLLETO AABMEHMS rA3A B rA30BO MATUCTPANU.

420

133

15,7
21,0
20,9
26,0
33,2
VGD 40,
065
7
12
17
25

31

425

)KMAKOTOHJ'IMBHble

ropenku
1-ctynen- | 2-ctynew-
yaTble yaTble
M201/2S | M 202/2S
M301/2S | M 302/1S
M301/3S | M 302/2S
M301/3S | M 302/3S
M301/4S | M 302/4S
M301/4S
(94 %) M302/4S
M302/5S
M 302/5S
M302/6S
(94 %)
M 42-2/3S
M 42-4S
M 42-5S5
M 42-5S
M 42-58
(97 %)

TexHuueckme XapaKTEPUCTUKM FOPENOK MPUBEAEHDI B TEXHUYECKMX MHCTPYKLMAX HO COOTBETCTBYIOLLME FOPENKM.
Kpome Toro, TexHuueckme XapakTepUCTHKM U PEKOMEHAALMM MO YCTAHOBKE NMPUBEAEHbI B KATANOTE NPOAYKLMM

De Dietrich.

Fopsuee BopocHabxeHne

EmkoctHbie Bogorarpesatenu De Dietrich cepum BPB 1 BLC o6vemom ot 150 go 500 n mnmn B 650-3000 nossonator
obecneunTs ropsyee BOAOCHAGXEHUE ANA UHAMBUAYQbHBIX MW OBLLECTBEHHBIX 3AAHMM, O TAKKE NPOMBILLNEHHBIX

UIK KOMMEPUYECHKX COOPYXEHMA.

[n9 30LWKTBI OT KOPPO3UM OHM MOKPbITEI UHYTPU CTEKTIOBUAHOM IMANBIO C BBICOKMM COAEPXAHMEM KBAPLA. Takxke
B KOMMNEKT NOCTABKM BKIIOYEH OAMH UMM HECKONBKO MATHWEBbIX AHOZOB A/1st 3ALUMTHI 6AKA BOAOHArpesaTens

OT KOPPO3NH. TexHnueckne XAPAKTEPUCTUKU ITUX Bop,on—iorpeacneneﬁ npuBeLeHbl B KATAnore npoaykummn

N TEXHUYECKNX UHCTPYKLNAX.



X MUH.

YCTAHOBKA B KOTE/IbHOW

Bentunauuns

Benmunsaums nomelerms fomxHa GbiTb OPraHM30BAHA B COOT-
BETCTBMM C IENCTBYIOLLMMM HOPMAMM U MPOBUNAMM.
O6s3aTenbHa BEHTUNALMA CBEPXY 1 CHU3Y.

BeHTunauus ceepxy:

MNnowians ceyeHns, PABHOS NOMOBMHE CYMMOPHOM MOLWLAAM
AbIMOXOJOB, HO He meHee 2,5 am’

BeHTunaums cHunsy:
Mpsimas nogaua sozayxa: S (am?) > 0.86 P

P = mowHocTs ycraHosku, kBT

OrTBepcTus Ans OCTYNa BO3AyXA AOMXHbI ObiTh PACMONOXEHS
TaKMM OBPA3OM NO OTHOWEHMIO K OTBEPCTUSM BEPXHEN BEH-
TURAUMK, 4TOBBI BO3MyxOOOMEH NpOMCXOaMn BO BCEM OBbeme
KOTENLHOM.

PasmeweHne

PO3Mepb|, BblAENEHHbIE KPACHbLIM LIBETOM, COOTBETCTBYIOT
MMHUMAbHBIM PEKOMEHIYEMBIM PA3MEPAM (B METPAX)
ana obecnedenns GecnpensTCTBEHHOrO AOCTYNA K KOTY.

CABK- 8 10 12 15 18 | 20 | 25 | 30 @ 35
06 06 | 06 | 06|06 075 075|075 0,75
15115151515 |15]15 (15|15
09 092/092,094| 10 10 10 | 1,05 1,05

1,045 1,19 11,19 1 1,23 | 1,23 | 1,41 | 1,41 | 1,66 | 1,66

MwunumansHas wupuna aeepwm (T) u kopupopa (K),
HeobxoanMeIe Ans NPOXoAd KoTid
(paccumTsiBalOTCS MCcXOAS M3 pasmepos koTna )

K=$XB Y T=2 xB

~P>

Pacuet MUHMMAMBHOM LIMPUHBI KOPUAOPA, HEOHBXOAUMOM AN
npoxoaa kotna CABK 50, ans nsepu wupunon: T = 1000 mm:

_1125 =
K= 1000 x 2070 = 2328 MM MUHUMYM

HEOBXOAUMbIE PEKOMEHAALNU 1O YCTAHOBKE

Bo nsbexarue nosBpexaeHui koTna, HeaonyCTMMO
3arps3HeHmne BO3ayxa, MAYLLEro Ha ropeHue, Xnop-
unu GTOPCOAEPKALLMMMU COEANHEHNIMM, KOTOPLIE
B3HAYUTENBHOMCTENEHNAKTMBU3NPYIOTKOPPO3MIO.
DU coefmHeHns NPUCYTCTBYIOT, HONPUMEP, B O3~

PO30MbHbIX BAANOHYMKAX, KPACKAX, PACTBOPUTENSX, YUCTALLMX

1 MOIOLLIMX CPEACTBAX, KNEsX, CONAX AN TAsHWA CHEra 1 T.4.

Takum 06pazom, Heobxoammo:

* u3beratb NOCTYNAEHN BO3AYXA M3 MOMELLEHMIA, FAE MCMOMb-
3yIOTCS 3TW BELLECTBA: NAPUKMAXEPCKME, MPAYEUHbIE, NPO-
MBILUNIEHHbIE MOMELLEHMS (C PACTBOPHTENAMM), MOMELLEHMS C
XONOAUNbHBIMM YCTAHOBKAMM (ONACHOCTL YTEYKW XNOAAreH-
TQ) U T.0.

* u3beraTtb CKNAAMPOBAHMA BEAM3M KOTNA NOAOBHbLIX BELLLECTB.

Msi 06pautaem Bawe BHMMaHME Ha TO, 4TO B cnyvae KOppo-
3UM KOTNA U/ MNK ero COCTABHLIX YacTten xnop u/unm ¢rop-
COAEPXALUMMMN COEAMHEHUSMU, HOLUM FAPAHTHIHBIE 06s13a-
TENbCTBA TEPSIOT CBOIO CUITY.

(*) 0,8 M ecnu narens ynpasnewus ycraHosneHa cboky

40 | 50 | 60 | 70 | 80 | 100 | 130 | 160 | 200 K 250
10,10 1010|1010 12 12| 14|15
20 1 20 | 20 | 20 | 20 | 22 | 23 | 23 | 25 30
1,22 11,325/1,325/1,325/1,325| 1,75 | 2,05 | 2,05 | 2,20 | 2,70
1,687/1,687 1,687 1,925/1,925| 2,10 | 2,63 | 2,63 | 2,70 | 3,04

K A 150
— :
T

-
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Heobxoanmo
npeaycMoTpeTs
NPOCTPAHCTBO CNPABA
unu cnesa ans OTKPbITUA
Asepupl C yCTUHOBﬂeHHOIZ
rOpenkon.

CABK_F0004



HEOBXOAUMbIE PEKOMEHAALUU 1O YCTAHOBKE

MoACOEANHEHUE K AbIMOBOW TPYBE

Bricokue napameTpsl COBPEMEHHbIX KOTIOB M UX MCMOMb30BA-
HUE B OCOBBLIX YCNOBUSAX, CBA3AHHBIE C PA3BUTUEM TEXHOMOTUI
ropenok (paboTa Ha 1-0i CTyneHu unu B HaYane AMAna3oHa
PEryIMPOBAHMS) MO3BONAIOT LOBUTLCH OYEHb HUKMX TEMMNEPA-
TYp ObIMOBbIX ra308B. [1o3ToMy, BO n3bexaHune noBpexaeHus
ObIMOXOAQ, HEOBXOAMMO MCMONb30BATL CMEUMANBHBIE AbIMO-
Bble TpyDbl, 0becneynBaiome OTBOS KOHAEHCATA, BO3HUKAIO-
LLEero Npwm AaHHbLIX pexumax paboTsl. Ceyerne abMOBOM TPYOLI
1 ee BbICOTA JOMKHbI ONPEAENaThCs B COOTBETCTBUM C IENCTBY-
IOLLLUMM HOPMOMM U MPABUIIAMM.

MoAKNIOYEHME K KOHTYPY OTOMJIEHNS

MNopknioueHne K KOHTYpPY OTOMJIEHUS

Kotnsl CABK 1 CABK PLUS npumenstoTcs Tonbko B cuctemax
C 3AKPbITBIM KOHTYPOM oToMnneHus. OTONUTENbHBIE YCTAHOBKM
AOMKHbI BbiTh MPEABAPUTENBHO NPOMbITH, Y4TOOLI YAANWUTL HYa-
CTULbl Meau (nbHa, $mioca), OCTaBLMECs NOCEe BbINOHEHMS
MOHTOXKHBIX PABOT, O TAKKE OTIOXEHMS, KOTOPLIE MOTYT BbI3-
BOTb LUYMbl B OTOMUTENBHOM YCTOHOBKE, XMMUYECKYIO PEAKLIMIO
MeXZy METANIAMM.

Ocobbiit cnyyait: Npu MOHTAXe KOTNA B CYLIECTBYIOLLEN OTO-
NUTENBHOM YCTAHOBKE, HEOBXOAMMO BBINOMHWUTE MPOMbIBKY
YCTQHOBKM 151 YAONEHWUS LUNOMA AO HOAYOA MOHTOXA HOBOTrO
kotna. [Nocne >Tol onepaunn MoxeTt NoTpeboBATLCA NPOBEP-
KQ KQYECTBA CETEBOM BOfbI, MOANUTOUYHOM BOAk. B 3TOM criyuae
LOMKHbI BbITh YCTAHOBNEHb COOTBETCTBYIOLME DUNLTPLI.

TpeboBaHus k Boge cMCTEMBI OTONNEHMS

* O6was xéctkoctb: TH < 25 °F

Bopgonogroroska

¢ BOAOMNOATOTOBKA AOJ/KHA BbIMNOAHATLCA B COOTBETCTBUMM C
LEMCTBYIOLLMW NPABMAAMM U HOPMAMM, C YHETOM MATEPMA-
OB, BXOAALMX B COCTAB KOTNA (TENNOOBMEHHMK U3 CTANM) U
OTOMUTENBHOW YCTAHOBKM;

* HEOBXOAMMO NPUHATL BCE MEpbl NPEaOCTOPOXHOCTM BO
nsbexarne obpa3OBAHMA M CKOMNEHUA KMCIOPOAA B BOAE
OTOMUTENBHOW YCTAHOBKM;

* NPU UCMOMb3OBAHMKM AHTUPM3HBIX LOBABOK HEOBXOAMMO
y6eanTbca B MXx COBMECTMMOCTM CO CTAMBLIO M APYTMMM 3re-
MEHTAMM YCTAHOBKMU.

Funpcanuqecxue nogKno4YeHns KoTios

Ins o6ecneyerms 3bbexTMBHON PAaBOTLH COBPEMEHHbIX KOTIOB
cneayeT 06palaTh 0cob60e BHUMAHWE HA MPOEKTUPOBAHKE CH-
CTeMbl OToMNEeHus u 06opynosaHue KoTensHow. [poekTnposa-
HUE CUCTEMBI OTOMNEHUA AOJIXKHO BbINONMHATLCA B COOTBETCTBUU
C AEUCTBYIOMMA HOPMAMM, MPABUIGMA U PEKOMEHAALMSMA
npoussoautens. MoHTax 0B6opynOBAHMS LOMXEH NPOM3BO-
AUTBCS KBAMMULMPOBAHHBIMU CNELUANIUCTAMM B COOTBETCTBUM
C TEXHNYECKMMU UHCTPYKUMAMU U YKA3AHUAMM MO YCTAHOBKE.

3ameuaHue:

Ins o6ecnevenns paenenms O M6ap Ha naTpybke ALIMOBLIX ra-
308, B 30BMCUMOCTH OT KOHOUIYPALMK LbIMOBOM TPYBbI, MOXET
NoTPebOoBATLCA YCTAHOBKA PEryNaTOPa TATU.

Pabora B kackage

MNocne oTknioYeHUs ropenku:

* Tpebyemas BPEMEHHAs 30[ePXKa Nepen KOMAHAOM Ha 3a-
KPbITUE OTCEYHOM 3ACNOHKM: 3 MUH,

* yNpaBneHue OCTAHOBKOM PEUMpPKyNaLMOHHOrO Hacoca (Ha-
XOAMTCS MEXLY KOTIIOM M OTCEYHOM 3ocn0HK0171) OCYyLLEeCTBAs-
€TCs C NMOMOLLIO KOHTOKTA KOHEYHOTO BbIKMIOYATENS OTCEU-
HOM 3ACNOHKM.

Pabora ¢ 2-cTyneH4Yaroin XMaKoTOMIMBHOMN
WK ra3oBOM ropenkown
* noaaepxueaemas Temnepatypa B kotne 65°C unu 6onee;
NepByIO CTyneHb HEOBXOMMMO HACTPOUTL HE MEHEE, YeM HA
30 % OT HOMMHANLHOM MOLLHOCTH

Pabota c MoaynupyioLeit ra3oBoi ropenkoi
* noaaepxueaemas Temneparypa s kotne 65°C unu 6onee;
ropernka MoXeT MOAYNUMPOBATL CBOK MOLLHOCTb o 30 % ot
HOMWHQNBHOW MOLLIHOCTH

Pacxop sogbl B KOoTne
Pacxon Boabl B koTne npu paboTaioLien ropesnke onxeH GbiTs
B auanasore ot 1/3 5o 3-x HOMUHAMBHBIX PACXOROB.

-0.86Pn

HomuHanbHeit pacxog Qn =

Munumansrbii pacxog Qmini

15
—Qn_0,86Pn
3 45

MakcnumansHeiin pacxog Qmax =3 x Qn =
Qn, M3/u

Pn — HOMWHAQNBHAA MOLHOCTL
(MakcumansHas mouHocTs KoTna), kBT

0.86 Pn
5



HuxenpueeneHHsie npumeps He MOTYT OXBATUTL BCE BO3MOX-
Hble CIy4au OTOMMTENbHBIX YCTAHOBOK. VX uenb — npueneds
BHMMOHWE HO OCHOBHble cobrniogaemsie npasuna. [peacras-
NEHO HEKOTOPOE KOMMYECTBO YCTPOWCTE 6e30nacHoOCTH 1
KOHTPONS, HO, MPEX.e BCEro, UMEHHO NPOEKTUPOBLLMKM, UHXKE-
HEPbI 1 MPOEKTHBIE OPTAHU3ALMM LOMKHbI TPUHUMATH PELLEHME
06 ycTpoitcTBax 6e30MaCHOCTU 1 KOHTPONS KOTENBHOM B 30BM-
CMMOCTHM OT ee ocobeHHocTer. B mobom cnyuae Heobxoanmo
PYKOBOACTBOBATLCS AEMCTBYIOLLMMU HOPMOMM M MPABUIAMM.

NMPUMEPbI OTONMUTEJIbHbIX YCTAHOBOK

BHumaHMe: npu BbINOMHEHUM NOAKIIOYEHMHI CO CTOPOHBI ropsi-
4en CAHMTAPHO-TEXHMYECKOM BOAbI B CIy4ae, KOraa pacnpe-
AENUTENbHAS CETb BLIMOMHEHA M3 Medu, HEOOXOOMMO MeXay
BbIXO[OM rops4ei COHUTAPHO-TEXHUYECKOM BOAbI M STOM CETbIO
YCTAQHOBUTbL NEPEXOAHYIO CTANLHYIO NMMBO YyTryHHYIO MydTY Mnu
MydTy M3 M3onMpytoLLEero matepuana, 4tobsl n3bexars noss-
NeHUs KOPPO3MU HO YPOBHE COEIMHEHMA.

OaHokoTtnoBas ycraHoBKa ¢ CABK... B3 ¢ 1 npambIim KOHTYpom 1 1 KoHTypom 'BC
(SToT npumep Takxe pencreutenen ans CABK PLUS... B3)
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OaHokotnoBas ycraHoBka ¢ CABK... Diematic-m 3 ¢ 3-mA cmecutenbHbiMu KOHTYpamu u 1 koHtypom BC,
BCe BTOPUYHbIE KOHTYPbI — NocJie rmapaBan4yecKoro pasgenurens
(D701 NpuMep Takxe pencteutenen ans moaenein CABK PLUS... Diematic-m 3)

Diematic-m 3

FM 48 FM 48
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YcnoeHble 0603Ha4YeHns cM. Ha cTp. 11
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NMPUMEPbI OTONMUTEJIbHbIX YCTAHOBOK

YcTaHOBKA C IByMA KOTIaMU B KacKaje ¢ 3-MA CMecuTebHbIMU KOHTYpamu 1 1 koHtypom 'BC,
noaKntoYeHHbIMU Ha Beaywmin koten CABK... unu CABK PLUS... Diematic-m 3,

1 2-MA CMeCUTeNbHbIMU KOHTYpPaMu, NogKNtoYeHHbIMU Ha Begomblin Koten CABK... unu CABK PLUS... K3,
BCE BTOPUYHbIE KOHTYPbl — MOCA€e r’MAPaBAMYEeCKOro pasaenurens

Diematic-m 3

K3

%22

1 08
opHodasHoe.

YcnoBHble 0003HaYEHUA

ONVoONOMWN —

11
13
15
16
17
18
21
22

23

Mopatowas Tpyba cucTembl OTONNEHMS
O6partHas Tpyba cucTems oToneHUs
MpepoxpanutensHbii knanad Ha 3 6apa
MaHomeTp

Pene npotoka

ABTOMATUYECKMIT BO3AYXOOTBORUMK

Pyuro# Bo3ayxooTsoaumk

Bertune

TpexxonoBOit cMecHTenbHbIA KnanaH
LIMpKynAaUMOHHbIA HACOC KOHTYPQ OTOMAEHMS
Bentunb anst yaanenus wnama
PeunpkynaumoHHbIi Hacoc

Pacwmpurensbii 6ak

Kpan ans cnvea

3anonHeHe cMcTembl OToNNEeHMUs

[aTumk HapyXHO# TemnepaTypsl

[laTumk TEeMNepaTypel KOTIOBOM BOAbI CUCTEMI
perynaMpoBaHus

[laTumk TemnepaTypsl NOAQIOLLEN NMHMKM NOCHe
TPEXXOA0BOrO CMECHTENS

24

25

26
27
28
29
30

32
33
36
39
44

49

CABK_F0008 &

Bxoa nepenyHOro KoHTypa (TennoobmeHHUKa) 50 Paspenurens

BOAOHArpesaTens 51 TepmocraTtuueckuit knanau

Bbixop nepsuyHOro kKoHTYpa (TennoobmeHHka) 52 uddepeHupansHbii knanau
BofoHarpesarens (tonbko ans moaynei 060pyAOBAHHBIX
3arpy30u4HbIi HOCOC BOAOHArpeBaTEnNs 3-X CKOPOCTHbBIM HACOCOM)

O6patHbiit knanaw 56 O6patHas nuHMa KoHTypa umpkynsumn [BC
Bxog x0nofHOM CaHUTAPHO-TEXHUYECKOMN BOAbI 61 Tepmometp

Pepnyktop nosnenus 65 HuskotemnepatypHbiit KOHTYP (KOHTYp
OnnombuposaHHas 1 TapuposarHas Ha 7 6ap PAAMATOPOB WA «TENNOro NOAA»)

rpynna 6e3onacHocTH 123 [aTumk NOAcioLWweN NMHAM KOCKOAA
PeumpkynsumorHbiin Hacoc kontypa BC

(HeoBszaTensHo) (*) B 3ToM npumepe pekomMeHAOBAHO YCTAHABAMBATL
Natumk TBC NOrPYXHOM AATYMK C NPHemMHOM runbson (AD 218)
OTceuHblit KNANAH C CEPBONPUBOAOM HQ TEPMOTMAPABIMYECKUI PACNPEfenuTens.
LnpkynaumoHHsiit Hacoc koTna

OrpanunuutensHbit Tepmoctat Ha 65°C ¢ pyuHbim
c6pOCOM Anst KOHTYPQ KTEMOrO NONa»
KonTakTop siensetcs o6s3atensHbim, ecim
HEOBXOAMMO MOAKIIOUUTL TOPENKY K CETH
TPexdba3HOro TOKA, UM NAPAMETPbI TOPENKM
(230 B) npesbiluaioT fONyCTMMBIE NAPAMETPbI
AN NAHEeNM yNpaBneHus
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E-mail: info@dedietrich.ru

PART OF BDR THERMEA

De Dietrich >

De Dietrich. 2017 r.



