1. BBegeHue:
©a PEX Unidelta u3 cuuntoro nonuatun

Komnanms Unidelta npowusBogut Tpybbl 13  clumMTOro
nonuatuneHa (PEX), koTopble briarogapsi CBOVM NpeKkpacHbIM
MEXaHM4eCckMM CBOWCTBaM MpPU BLICOKMX Temneparypax
ngeanbHO  MoaxogAT  ANs  TOpsiMero U XOrogHoro
BOZOCHAOXEHMS1 NSt CaHUTApHOTO WCMONb30BaHNsA W Ans
CO34aHNsl OTONUTENbHBIX YCTAHOBOK.

Cwwutbit nonmatuneH PEX obecneunsaet Tpybam Unidelta
MHOFOYMCIIEHHbIE KavecTBa, Cpeay KOTOpbIX BblAensiercs
XUMWYECKas YCTOWYMBOCTb, YCTOMYMBOCTb K abpa3vBHOMY
M3HOCY, NErKOCTb M MpOCTOTa YCTAHOBKM, HETOKCUYHOCTD,
HU3KWA ypOBeHb LIyMa, [fagkasd W MOoNMpoBaHHas
MOBEPXHOCTb, KOTOpas MO3BONSAET JOCTWYb OYEHb HU3KUX
noTepb Hanopa.

[nsa ypoBneTBopeHusi pas3HoobpasHbiXx TpeboBaHun
KnmeHtoB komMnaHuma Unidelta npegnaraer pasHble
TUNbl TPy M3 CLUMTOrO NOMNM3TUNEHA:

- UniTerm. Tpyba wn3 0fHOCMOWHOMO CLUMTOrO

nonuaTuneHa, KoTopasi WCMONb3yeTcsl, [MaBHbIM
0bpa3om, B CaHTEXHUYECKON cdhepe.
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ln‘roducﬁon: the Unidelta PEX pip.

Unidelta manufactures cross-linked polyethylene (PEX) pi-
ping with excellent mechanical properties at high tem-
peratures, making it ideal for hot and cold water distri-
bution in sanitary and heating systems.

PEX gives Unidelta piping countless qualities, in parficu-
lar resistance fo chemicals, corrosion and abrasion, light
weight and ease of installation, non-toxicity, low noise,
and a smooth and polished surface ensuring highly con-
tained load losses.

In order to meet the various needs of its customers, Uni-
delta offers different fypes of cross-linked polyethylene
pipes:

- UniTerm. Cross-linked single layer polyethylene pipe
used mainly in sanitary applications.

SISTEMA UNIDELTA

-TriTerm. Tpy6aun3 cLUMTOro NONMaTUNEHa, COCTOSALLENO
N3 TPEX CMNOEB C BHELUHWM KUCIOPOAHbLIM Gapbepom
EVOH, vcnone3yemasi, rmaeBHbeiM obpasoM, B cdepe
OTOMNMEHUS.

TRI

- TriTerm. Cross-linked three layer polyethylene pipe with
an external EVOH oxygen barrier mainly used in heating
systems.

SISTEMA UNIDELTA

- MultiTerm. Tpyba w3 cwuTOro nNOMM3TUIIEHA,
COCTOSILLErO U3 NATU CNIOEB CBHYTPEHHUM KUCOPOOHBLIM
6apbepom EVOH, ucnonb3yemas, rmaBHbIM 06pasom,
B cchepe OTOMmneHus.

MULTI

- MultiTerm. Cross-linked five layer polyethylene pipe with
an internal EVOH oxygen barrier mainly used in heating
systems.

SISTEMA UNIDELTA

VimeeTcs Takke B HanuM4mMm cbEMHas Bepcus Tpyo Uni-
delta Uniterm, Triterm n Multiterm, B gaHHoln Bepcuu
Tpyba BcTaBnsieTcs B roppupoBaHHyo 060o4Ky.

Unidelta’s Uniterm, Triterm and Multiterm pipes are also
available in an extractable version with the pipe inserted
info a corrugated sheath.
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2. 2.
O6nacTu npumeHeHUs . . Application fields

Tpyba PEX Unidelta n3 cwumtoro nonuatuneHa 6bina
pa3paboTaHa ong cnegyoLwmnx NPUMeHeHW:

+ [lopsyee 1 xonogHoe BOAOCHabXeHue Ans
CaHTEXHUYECKMX HYXO

* HuskoTemnepaTypHble OTOMUTENbHbIE CUCTEMbI (C
OTOMUTENbHBbIMW NaHeNsAMm)

* BbicokoTemnepaTtypHble oTonuTeNbHblE CUCTEMBI (C
pagmaTopHbIMU CUCTEMaMK)

¢ OxnagutenbHble CUCTEMbl C  OTOMUTENbHBIMM
naHensmu

* [IPOTVBOMOPO3HbIE 1 CHEro3aLLMTHbIE YCTAHOBKM

Kpome Toro, Tpyba Unidelta PEX wu3 cwwuToro
NnonmMaTUeHa MOXET MNPUMEHATbCS ANs  nogayu
cKaToro BO3fgyxa, ra3oo0pasHbiX KMOKOCTENW U
pasnu4YHbIX XMMUYECKUX BellecTB (cm. rmaBy 16, B
KOTOpPOM OMUCLIBAETCA XMMUYECKas COBMECTUMOCTD).
Kpome TOro, pekomeHgyeTcs ucnonb3oBaTb TPyObl
Unidelta PEX wn3 cwutoro nonuatuneHa, Korga
BO3HMKAET HEOOXOAMMOCTb BbIMOMHUTL Onepauun no
cMeHe PyTepOoBKM, M3-3a X BbICOKOW YCTOMYMBOCTY K
abpasnMBHOMY M3HOCY.

YcTaHOBKM BOAOCHAOXEHUA ANsl CaHTEXHUYECKUX
HYXA,

Tpyba Unidelta u3 cwmToro nonuatuneHa ugeanbHO
NMoOXoAMT AN MPOM3BOACTBA YCTAHOBOK MWUTHEBOrO
BOOOCHabxeHus (ropsiyer n xonogHowm sogon) Oeno B
ToM, 4TOo TPYObI Unidelta PEX n3 cuntoro nonuatunexHa
COBEpLUEHHO HETOKCWUYHblE, OHU He MoABeprakTCs
KOppPO3nM 1 OTINYAOTCA BbICOKMM KO3(DULMEHTOM
aKyCTM4ECKON N30MALNN.

3HaunTenbHaa mbkocTb TpyObl BMecTe C eé
NErkocTblo [AernatT YCTaHOBKy TpyObl ObicTponm u
He3aTpyAHWUTENbHOW. MOXHO  BbIMOMHATL  CrnObI
BPYYHYIO paguycoMm KpVBW3HbI 4O BOCbMU AMaMeTPOB
Tpybbl: Gnarogaps 3TOM CNOCOBHOCTU 3HAYUTENbHO
COKpaLLaeTCa KOMMYeCTBO COeAMHUTENbHbIX MydT,
ncnonb3yeMbIX Ans cosgaHus yctaHoBku. [nsa Gonee
KpyTbIX M3rMboB, OTBETBMEHWA WNW COeAVHEHUN
HeobxoOAMMO MCNOMb30BaTb MexaHuyeckne MydThbl,
MOCKOMbKY  cwnTbid  nonuatuneH PEX  Henbss
cBapuBaTb UNN CKnenBaTb.

The Unidelta PEX pipe has been specifically developed
for the following qpplications:

 Distribufion of both hot and cold water in sanifary
applications

e low temperature heating systems (with radiant
panels)

e High femperature heating Ssystems (radiator
systems)

* Cooling systems with radiant panels

* Anfi-freeze and anti-snow plants

Moreover, given the numerous exceptional properties
of the pipe and the respective fittings, the Unidelta PEX
pipe can also be used for fransporting compressed
air, gaseous liquids, and a variety of chemical
substances (in this regard see Chapter 16 on chemical
compatibility). Unidelta PEX pipe is also ideal for relining
operations, thanks to its high resistance to abrasion.

Sanitary distribution systems

The Unidelta PEX pipe is ideal for use in pofable water
systems (hot and cold).In fact, the Unidelta PEX pipes
are completely non-toxic, non-corrosive and have a
high coefficient of sound insulation.

Moreover, the light weight and the particular flexibility
make installation quick and easy. Bends can be made
by hand up to 8 times the diameter of the pipe, which
means that the quantity of fittings used in installing the
system is considerably reduced. Tighter curvatures,
branch-offs or connections require mecanical
fitfings.
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CyllecTBylOT OBa Tuna MexaHW4Yecknx MydpT Ans
Tpy® PEX u3 CLUMTOrO NonmuatureHa: BUHTOBbIE WM
HaXXUMHbIE.

BuHTOBbIE MYy(ThHI AenakwTcd U3 natyHu Unu
HepXxaBelwllen cTanu Ku XxapakTepusyrTcs Tpems
aneMeHTaMmu: Koprnyc MydTbl, YNIOTHUTENbHAsA
BTyNnKa W KpenéxHas ramka. Bo Bpems 3aTsxku
ravika HagaBnuBaeT Ha BTYNKy, AedopMupys eé u
BAaBNMBas e€, kak B kopnyc MydThbl, Tak 1 B TpyOy.
Mmopounsonsauua obecnevmBaeTca  YNIIOTHEHUAMMU,
pacnonoXeHHbIMU Ha CaMON BTYIKe.
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Mechanical fittings fo joint cross-linked polyethylene
pipes can be either screwing fitfings or press-fitfings.
Either brass or steel screwing fitfings are made in
three components: the fitting body, seal sleeve, a
screw nut. While tightening, the screw nut operates on
the sleeve deforming and pressing it onfo the fitfing
body as well as onto the pipe. The O-ring placed onto
the sleeve makes the hydraulic seal possible.

PucyHok 2.1 — BuHTOBasA coeguHuUTenbHaa MydTa
Figure 2.1 - Screwing fitting

HaxnmHble mydThi (press-fittings) coctosT 13 kopnyca
MydThl, COEMAHHOIO U3 NaTyHU, HEPXKaBetoLLLEN cTanu,
a B Halle BpeMsi OHM MOTyT ObITb Takke caenaHbl U3
CUHTETUYECKOro martepuana (TeEXHONoNMmMepoB), n 13
YNSIOTHUTENBHOW BTYIKM U3 HEpPXKaBelLen ctanu.

Onepaums 3aTsHKKM COCTOMT B AedhopMauun BTYIKM
C MOMOLLIbIO 3NEKTPOMHEBMATUYECKOrO UHCTPYMEHTA,
NnyTéM €€ CXaTus Ha BHELUHEN MOBEPXHOCTU TPyObl.
[vapounsonsauna obecnedynBaeTcss  OaBneHuEM,
KOTOpoe B [daHHOM cCryyae okasbiBaeT Tpyba Ha
YNAOTHEHUS, PacnonoXeHHbIe Ha Kopryce MydThl.

Press-fittings are made of a fitting body — which can
be made from either brass, steel or even a synthetic
material (fechnopolymers) — and from a steel seal
sleeve.

Tightening results from the sleeve which is deformed
by an electric-pneumatic tool that presses it on the
external surface of the pipe.

The pressure the pipe exerts on the O-rings placed on
the fitfing body makes the hydraulic seal possible.

PucyHok 2.2 — HaxumHana mydra
Figure 2.2 - Press-fitting
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OBbIYHO MCNoMb3yeMble MPOEKTUPOBOYHBLIE PELLEeHUsI
MOTyT ObITb OBYX TUMOB: KOMNJEKTOPHbIE (PUCYHOK 2.3)
nnu nocregoBaTtesbHble (PUCYHOK 2.4).
KonnektopHoe pacnpefeneHne no3eonser Jobutbcs
MarnbIX NoTepb [AaBIEHUs Ha KaX4oM nornb3oBaTene
n MCnonb30BaTb HebonbLLoe KONMYeCTBO
coeguHUTENbHBIX ~ MYydT, a nocrnegoBaTenbHoe
pacnpefeneHve No3BONSIET COKPaTUTL MCMONb3yemoe
KOnM4ecTBO TPyObI.

2.

Two different system solutions are generally used: with
manifold (Figure 2.3) or in series (Figure 2.4).
The manifold distribution allows fo have reduced
pressure losses on every utility and to use a contained
number of connections, whilst the series distribution
allows a saving on the quantity of pipe used.

PucyHok 2.3 — KonnektopHoe pacnpeaeneHue
Figure 2.3 - Distribution by manifold

PucyHok 2.4 — NocnepoBatensHoe pacnpeaeneHue
Figure 2.4 - Distribution in series

o [
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OTonuTenbHbIe YCTAaHOBKM C OTOMUTENIbHbIMMU
naHensiMm
OTonuTENbHbIE yCTAHOBKN COTOMUTENBHBIMU NaHENsiM1
ABMSAOTCS eLLE 0gHON chepon MpumeHeHns Tpyob Uni-
delta PEX n3 cwutoro nonuatunena. OTonutenbHble
YCT@HOBKM C OTOMMUTEMbHBIMW MNaHensiMvM  Hadanm
ucnone3osBatbca B Utanum B 1960 rogy, HO cHayana
6e3 ocoboro ycnexa. OTCyTCTBME HOPMATMBHbIX
NMOCTaHOBIEHUI, KOTOPbIE Obl ONPEeaEnsanu X pasMmepbl,
N HU3KOE KayeCTBO WCMONb3yeMbIX MPOAYKTOB He
Mo3BOMNSANN  BbINycKaTb 3(PPEKTMBHLIE YCTAHOBKM,
KoTopble Obl MOMKU rapaHTMpoBaTb HeOBXOAMMbIN
komdopT. Camas pacnpocTpaHéHHast npobnema
3akrnodanacb B CIALLIKOM BbICOKOM MOBEPXHOCTHOW
TemnepaType Mnosos.

BBegeHne HOBbIX, HaOéXHbIXx U 6e3onacHbIX
MaTepuaroB, Co3aaHne HOPMaTUBHbIX MOCTAHOBMEHWN
0N PerynupoBKM pa3MepoB YCTAHOBOK M pacTyLLui
WMHTEPEC K CMCTEMaM, KOTOpble MO3BONAT A0OUTLCS
3KOHOMWUM 3TIEKTPOIHEPTUN, MPUBENN KBO30OHOBIEHNIO
NCMNONb30BaHUSA CUCTEMbI C OTONMUTENBHBIMW MAHENSIMN,
KoTopasi cerogHsl HauyMHaeT ObICTPO 3aBOEBbIBATb
npusHaHue.

OTonuTenbHble MaHenM MOryT ObiTb MOTOMOYHBIMMU,
HanonbHbIMW MMM HACTEHHbIMU. TennoBasi XXWOKOCTb
B 3MeeBMKax — 9TO BoAa C OTHOCUTENTbHO HU3KOW
Temnepatypou (He Bbiwe 50°C).
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Radiant panel heating systems

Another area of application for the Unidelta PEX pipe
is in radiant panel heating systems. The system of
heating with radiant panels was infroduced fo Italy in
1960 but initially had little success. The lack of requ-
lations governing sizing and the poor quality of the
products used made it difficult to engineer efficient
systems that could guarantee the required comfort
level. The most common problem was that the surfa-
ce femperature of the floors was too high.

The infroduction of new materials, reliable and safe,
the birth of normatives for plant sizing and the growing
aftention on systems which allow energy savings, have
enabled the re-infroduction of the radiating panels sy-
stem, which is today growingly affirming itself.
Radiant panels can be used on the ceiling, floor, or
wall. The thermal carrier liquid inside the coil is water
at a relatively low tfemperature (maximum 50°C).

PucyHok 2.5 — CxeMa HanornbHOW OTONUTENbHOW NaHenu
Figure 2.5 - Diagram of an underfloor radiant panel
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Tpybbl knagyTcsi Ha naHenb W3 MOMUCTUPONBHOMO
MeHonnacta, BbICTYNAalOLLyl0 B Ka4yecTBe M30MaTopa,
KOTOPbIA COKpallaeT TemnoBOW MOTOK B  HIDKHEM
HanpasneHun. HanaHenyMoXxeT NexaTbNoNMaTUIIEHOBbIN
NINCT, KOTOPBIV UTPaET POrb NAPOU3ONALMOHHOTO 6apbepa
ANsi 3aLWWTbl M30NSTOPa OT BNAXHOCTN GETOHHOM CTSKKY.
B HekoTOpbIX Cryyasx ycTaHaBMMBAETCS 3MEKTPUHECKM
CBapeHHasi MeTannuyeckas ceTb, KoTopasi paBHOMEPHO
pacnpegensieT Harpysku, okasblBaeMble Ha Mosl, ¥ MOXeT
CINYXWUTb B Ka4eCTBe KPEnEXHON CTPYKTypbl Anst Tpyb ¢
MOMOLLbIO 3aXXMMOB. B GonblUMHCTBE cryvaeB naHenb
3 MONMUCTMPONa UMEET COOTBETCTBYHOLLMIA NPOdUnb ANs
nérkoro n 6bictporo kpennenns Tpy6 (PucyHok 2.6).

2.

The pipe is laid on a panel of polystyrene foam for ther-
mal insulation, reducing the downward flow of heat.
The panel may have a sheet of polyethylene that acts
as a vapour barrier, thereby protecting the insulation
from the moisture of the concrefe screed. In some
cases, a welded wire mesh is installed fo distribute the
loads on the floor evenly, and it can also serve as a
fastening structure for the tubing using clips. In most
cases, the polystyrene panel is appropriately shaped
for quick and easy pipe fastening (Figure 2.6).

PucyHok 2.6 — NaHenb u3 npodunmposaHHOro nonuctTupona
Figura 2.6 - Shaped polystyrene panel
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KoHTyp MoxeT ObITb cAenaH B COOTBETCTBUW C pasHbIMM
TMnamn koHdurypauum (PucyHok 2.7), Hambonee obume
TUNbI: 3MEEBMKOBbIE W YNuUTKOOOpasHble. PekomeHayetcs
1CMonb30BaTh YIUTKOOOPA3HY KOHGUIypaumto, NOCKOMbKY
OHa rapaHTupyeT 6OnblUyl0 OJHOPOOHOCTb TemmnepaTtypbl
rnorna n3-3a YepefoBaHWs HarHeTaTenbHOM Tpybbl ¢ obpaTHOM
Tpybon. OBbIYHO psfoM ¢ Hambonee XOnoaHbIMK CTEHAMM
cokpalyaetcsa war Tpy6, utobbl kKOMNeHcMpoBaTh Gonbluee
TENnoBoe paccevBaHue. [paBuUbHO CMPOEKTMPOBaHHAS
OTONUTENbHAs MaHeNb OOMKHa Co3haBaTb NMOBEPXHOCTHYH
Temnepatypy nona paeHytd 29°C B MOCTOSIHHO 3aHATBIX
nomelleHnsix, 32°C - B BaHHbIX KOMHaTax; Temneparypa
35°C ponyckaeTcs B U3peaka UCronb3yembliX NOMELLEHUSIX,
TaKWX KaK NepuMeTparibHble y4acTku ¢ 60MbLIMM TENNoBbIM
paccemBaH1eM.

The circuit can be created with various types of confi-
gurations (Figure 2.7): the most common are coil and
scroll. The scroll configuration is preferable as it allows
greater uniformity of the floor temperature due fo the
alternation of the delivery pipe with the refurn pipe.
Generally, in the vicinity of the coldest walls, the piftch
of the pipes is reduced in order to compensate for
the greater heat dispersion. A correctly designed ra-
diant panel must create a floor surface temperature
of 29°C in rooms with permanent occupation, 32°C in
bathrooms, and a temperature of 35°C is allowed for
rooms with occasional occupation such as the peri-
meter zones with higher heat dispersion.

PucyHok 2.7 - PacnpegeneHue KOHTypa
Figura 2.7 - Distribution of the circuit
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10T I'IpOBKTI/IpOBOHHbIVI T™Mn  UMEeEeT MHOro4YncCrieHHbIe
npemmyLliecTsa, cpegn KOTOpbIX nepBoe MEeCTO 3aHUMaeT
Aocturaemasd 3KOHOMUA 3IEKTPOIHEPINU, HE MEHee 10%
Mo CpaBHEHUO C pagunaTOpPHbIMU YCTaHOBKaMW. [MaBHbIM
o6paaoM, oTonnexHne OCYyLLEeCTBNAETCA 6narouaps=|
TennonsnyvYeHno, nernada pacnpenenedHune Temnepartypbl
BO3dyXa B BepTUKallbHOM HanpassieHMn OOHOPOAHbIM.
[aHHoe yCcrnosue O4eHb onmsko K naeanbHoOMy Ons
(*)VI3VIOJ'IOFM‘-IGCKOI'O COCTOAHUA YenoBe4ECKOro Tena.
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This fype of system offers innumerable advanfages,
first of all the energy savings that can be obfained, a
minimum of 10% comypared fo radiator systems. The
heating takes place primarily by irradiation, providing
uniform distribution of the air temperature in the verti-
cal direction, a condition that is very close fo the ideal
one for the optimal physiological state of the human
body.

PMcyHOK 2.8 - Pacnpenenel-wle TemMnepaTtypbl Ana HEKOTOPbIX TUNOB YCTAaHOBKU
Figura 2.8 - Temperature distribution for different types of systems
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Mpy ymeHbLUEHUM TemnepaTypbl OKPYXarwLel cpefbl Ha
1°C, nonyyaetcs Takasi xe CTeneHb KomdopTta, Kak U B
TPagMLMOHHBIX yCTAHOBKAX M OHOBPEMEHHO C 3TUM Pacxoabl
COKpaLlalTcs, NpUMepHo, Ha 6%. OTonneHne ¢ NOMOLLb0
OTOMUTENbHLIX MaHene He CO34aET MHOMO  KOHBEKLWIA
ropsiyero Bosayxa, npeaoTepalLas ABKEHWE NbInu, KOTOpoe
morno Obl npuBecT K 0OpasoBaHMO TEMHBIX Pa3BOAOB
Ha CTeHax psiAOM C UCTOYHMKamu Tenna (paguatopamm).
Jeno B TOoM, u4TO Oonbwas HU3KOTEMMEPATYpHas
oTonuTenbHas nnowagb npegoTepawaer obpasoBaHue
MHOXECTBa KOHBEKLMIA BO34yXa W 3HAYUTENBLHO COKpallaeTr
BepTMKarnbHoe TennoBoe paccroexune. OTonneHne Bo3agyxa
B KOHTAKTE C HM3KOTEMMEPATYPHbIMW MOBEPXHOCTSIMM
COKpaLLaeT He0OX0AMMOCTb YBIAXHEHUST BO3AyXa yryuLias,
Takum 00pasoMm, KNMMaT NOMELLEHMS. DTOT TUM YCTaHOBKM
0COBEHHO MOAXOAWT NSt NOMELLEHUA GOMbLIMX pasMepoB
unn c OOnbLION BLICOTOW, TaKUX Kak: MPOMbILLIIEHHbIE
3[aHus, canoHbl, LEPKBYW, CMOPTUBHbIE 3anbl U T.4. Kpome
TOrO, WCMOMb30BAHWE HW3KOTEMMEPATYPHOTO MCTOMHMKA
Tenna (cpeaHss Temneparypa Boabl 35°C+45°C) cokpaliaet
TENoBOe  pacCemBaHWe BAOMb  pacnpenenuTenbHbIX
Tpyb6onpoBogoB. OTCYyTCTBME BHELUHUX HArpeBaTemnbHbIX
3IIEMEHTOB NO3BONSET YBENUYNTL CBOOOAHOE NPOCTPAHCTBO
MoMeLLeHn N n3bexaTb CO3AaHUA HULW ONs pasMeLLEHMS
paguaTtopoB. OTonNMTENbHbIE MAHENN MOTYT UCMOMNbL30BaATHLCS
Takke M ANns 0cobbiX NPUMEHEHWI, TakuMX Kak: OTOMrneHue
OONbLUMX BHELUHUX Y4ACTKOB (BMagyKW, MOCTbI, MIOLWanKu,
B3NETHO-NMOCAZOYHbIE  MOMOCHI), C  MPOTMBOMOPO3HLIMMU,
CHEr03aLUMTHLIMW UM Pa3MOPaXMBAOLLMMU (DYHKLMSIMMU.

Decreasing the room temperature by 1°C provides
the same level of comfort as fradifional systems and
at the same fime a reduction in energy consumption
of approximately 6%. Heating with radiant panels
does not creafte convective movement of warm air,
impeding the movement of dust with the consequent
absence of dark smudges on the walls in the vicinity of
the heat source (radiators). The broad radiant surface
at low temperature, in fact, prevents the formation of
convective movements of air and considerably redu-
ces the vertical thermal stratification. The heating of
the air in contact with surfaces ar low femperature re-
duces the need for humidifying the air, thus contribu-
ting to increasing the level of well-being in the space.
This type of system is particularly desirable for spaces
with large volume or particular ceiling height such
as industrial buildings, convention centres, churches,
gyms, efc. The use of a low temperature heat source
(water, on average at 35°C-45°C) also reduces heat
dispersion along the distribution ducts. The absence
of oufer heating bodies makes it possible fo increase
the availability of space in the rooms and avoid the
need for radiator niches. Radiant panels can also be
used in special applications such as the heatfing of
large outdoor areas (viaducts, bridges, yards, airport
runways) for antifreeze, snow-melf, or defrosting fun-
ctions.
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PapnatopHble oTonuTenbHbIe YCTaHOBKU

Bnarogaps npekpacHOW YCTOMYMBOCTU K BbICOKUM
Temnepatypam Tpyba Unidelta PEX w3 cwwutoro
nonmMaTuneHa MOXET MCMofb30BaTbCA Takke W AnNs
co34aHus TPagULMOHHBIX OTOMUTENBHBIX YCTAHOBOK,
paboTawmux Ha paguartopax. [eno B ToM, 4TO, Kak
yXe ObINo CKa3aHo B OTHOLLEHUN BbIMyCKa CaHUTapHO-
TEXHWYECKMX YCTAHOBOK, MNpocToTa U ObicTpoTa
WHCTanmnsauum urparT OYeHb BaXKHYK porib, Kak Ans
OCYLLECTBIEHMS YCTAHOBKM NOCeqoBaTeNbHOIO TUNa,
TaK 1 118 OCYLLECTBMNEHUS KONNIEKTOPHON YCTAHOBKM.

OxnagutenbHasa cuctema C OTOMUTENbHbIMM
naHensAmMu

YcTaHOBKM C  OTOMUTENbHBIMKM  NaHENsMU  MOTyT
MCNonb30BaThCA Takke W ONs JIETHEro OXNaXaeHus
30aHWI, MOTOMOYHbIE BEPCUM Ny4lle NOAXOAAT Ans
BbIMOSTHEHWSA AAHHOW PYHKLUMM MMEHHO Gnarogapsi ux
MONOXXEHWI, KOTopoe BrnaronpusiTCTBYET TENNOOTBOAY B
nomeLeHnn. OBbIYHOSTU TUIMIYCTAHOBKMAOMOMHSIOTCS
cMcTeMamMm KOHAMUMOHUPOBAHMS BO3dyxa Tak, YToObl
naHenb BbINOMHsANa OGonblUyld 4YacTb  OLLYyTUMOM
TEMMOBOW Harpysku, a cuctema KOHOULMOHMPOBAHUS
BO3[yxa OTBOAWMMA CKPbITYO TEMMOBYK Harpysky.
PesynbraT: 6onbluasi sHepreTnydeckas apekTMBHOCTb
N BbICOKWIA YPOBEHb KOMpOpTa, KOTOPbIA HEBO3MOXHO
OOCTUYb MPU OTAENbHOM MPUMEHEHUN OOHOM U3 ABYX
YNOMSIHYTbIX cucTeM. pu OXNaxgeHun ¢ NMOMOLLIbO
OTOMUTENbHbLIX MaHener 6e3 NPUMEHEHUS CUCTEMBI
KOHOMLIMOHMPOBaHUSI BO3AyXa BaXKHO yCTaHaBnvBaTb
MUHMMarbHYO TemnepaTypy B 3MeeBUKE, YTOObI
n3bexatb obpasoBaHMs KOHZEHcaTa Ha Mnomy unu
Ha noTonke. [lo STOM MpPUYMHE MOBEPXHOCTHAs
TemnepaTtypa NaHenu He [OOMkHa ObiTb HMXKE TOYKM
pOCbl B MOMELLEHMN: MPU TEMMEPATYPE OKpyKatoLLen
cpenbl paBHon 30°C 1 oTHocuTenbHOM BriaxkHOCTH 50%
TemnepaTypa, Npuv KOTOpol obpasyeTcsl KoHAeHcaTt
(Touka pochbl), paBHsieTcs, npumepHo, 18.5°C. U
HaobopOT, eCcrvycTaHOBKa COTOMUTENbHBIMUNAHENSIMU
COYETAETCS C CUCTEMOW KOHOULMOHMPOBAHUS BO3ayXa
W, cnegoBaTenbHO, C CUCTEMON yaareHus Brnaru u3
BO34yxa, TO OMacHOCTb 0Opa3oBaHWs KOHAeHcaTa
MeHbLLE 1 TeMNepaTypa BoAbl B AMEEBMKaX NOTONOYHON
YCTaHOBKUN MOXET ObITb 3HAUMTENBHO HIKE.

2.

Radiator heating systems

Thanks fo its excellent resistance fo high temperatures,
the Unidelta PEX pipe can also be used for installing
fraditional heating systems with radiators. In creating
both series and manifold systems, similarly to the in-
stallation of sanitary systems, simplicity and speed of
installation play a fundamental role.

Cooling system with radiant panels

Radiant panel systems can also be used for sum-
mertime cooling of buildings. Ceiling panels are the
most suitable for this application due to their position
that favours the subfraction of heat from the room.
Generally, these types of systems are infegrated with
air-conditioning systems so that the panel eliminates
the majority of the sensitive thermal load and the air-
conditioning system the latent thermal load. The result
is greater energy efficiency and a level of comfort
that cannot be achieved with either of the two sy-
stems used independently. In the case of cooling with
radiant panels without the aid of an air-conditioning
system, it is important fo establish the minimum fem-
perature of the water inside the coils in order to pre-
vent the formation of condensate on the floor or on
the ceiling. For this reason, the surface temperature
of the panel must not be less than the dew point fem-
perature of the ambient air. With ambient air at 30°C
and relative humidity of 50%, the femperature at
which condensate forms (dew point temperature) is
about 18.5°C. On the other hand, if the radiant panel
System is combined with an air-conditioning system,
and thus a system of dehumidification, the danger of
condensation is lessened and the temperature of the
water in the coils of the ceiling system can be further
reduced.



3.
. KoHTponb kayecTBa

[na rapaHTUM BbLICOKOrO Ka4yecTBa M HaOEXHOCTU
npoaykummn komnaHms Unidelta BbinonHseT crporve
npoBepknTpybblPEXu3cumtorononnatuneHa. Kaxagpin
MeTp TPyObl NOCTOSIHHO KOHTPOSIMPYETCH C MOMOLLBHO
OAaTUYMKOB U 3MNEKTPOHHbIX cucTeM. Hmxke npuBoasTcs
HEKOTOpble  MPOBEPKM, KOTOPbIM  MOABEpraeTcs
KOHEeYHasi NPOAYKLUUS U NPOM3BOACTBEHHBIN NpoLEecc.

MpoBepka pa3mepoB

Bo Bpems npor3BoacTBa MOCTOSTHHO KOHTPONMPYHOTCS
xapaktepuctukn pasmepoB Tpyb Unidelta PEX wu3
CLUATOrO MOMMAaTUNIEHA, WCMONb3ys chneuunanbHble
ONTUYECKME N YNbTPa3BYKOBbIE MHCTPYMEHTHI. Kpome
TOro, onepaTop NEepPMOAMNYECKN BbINMOMHAET NPOBEPKY,
4TOObI pa3mepbl TpyObl COOTBETCTBOBANM [OMYyCKaMm,
KoTopble OblMn  onpederneHbl B HOPMAaTUBHbIX
MOCTaHOBIEHUSIX.

MpoBepka napameTpoB npouecca

Ha  npousBOOCTBEHHOW  NMHWM  BbIMOJSHSETCSA
TLlaTenbHas NpoBepka BCeX NapaMeTpoB npolecca
C TOMOLUbI0  CBEPXCOBPEMEHHbIX  3MEKTPOHHbIX
npubopoB. Bce aaHHble coxpaHsioTcs B 6a3e AaHHbIX,
YTOObI NPW XKernaHUM NX MOXKHO Bbirio HaNTU.

MpoBepku nop gaBneHnem

O6pa3supbl Tpy6 NpoxoasT NPOBEPKM HA FepMETUYHOCTb
nod [OaBreHVeM Mpu  pasfu4YHbIX TemnepaTtypax.
Tpy6bl cuMTalOTC MPUFOAHBIMA K MCMOMNb30BaHMIO,
€CNM  OHM  YCMELWHO MpOWfM  UChbITaTeNbHble
YCMOBUSI, YCTAHOBMEHHbIE B CTPOrMX HOPMAaTUBHbIX
NOCTaHOBIEHUSIX.

OnpepeneHue cteneHu cwuBaHua PEX (cwwuTtoro
nonuaTuseHa)

CreneHb cwmBaHua PEX (cwwutoro nonuatuneHa)
onpegensercs C MOMOLLbIO MNPOUEAYpPbl  BbITAXKA
pacteBopuTenem. [Ons  CLUMTOrO  MONMITUNEHa
¢ cunadHamm (PEX-b) rapaHTupyeTca cTeneHb
cwuBaHua 6Gonee 65%, Takum ob6pasom, 4TOOBI
CLUMTBIN NONM3aTUIEH nmen Tpebyemble MexaHn4eckmne
XapakTepPUCTUKN.

OnpepeneHve NpoaosibHOM ycagKku

Ceonctea TpyObl onpegenstoTcss  NOCPeacTBOM
HarpeBa B neuu npu 120° B TedeHMe OAHOro yvaca.
Tpyba cumTaeTcsi MPUrOQHOW K 3KChnyaTauuu, ecnwu
OTKIMOHEHWs1 pa3aMepoB He npeBbIwakT 3%.

MpoBepka cbipbA

dusnyeckme XapaKTePUCTUKM NOSIMMEPHbIX
maTepvarnoB NPOBEPSIOTCS NP NOCTYNEHUNA U UMET
cepTudmKaT nocTaBLUMKa

AMIDELTA

3.
. Quality control .

To guaranfee optfimal quality and reliability of the
product, Unidelta submits PEX pipe to strict and
rigorous confrols. Moreover, the entire production
process is constantly monifored by means of
sophisticated electronic sensors and sysfems. Some
conftrols carried out on both the final product and the
production process are described below.

Dimensional control

During production, the dimensional caracteristiques
of the Unidelta PEX pipe are consfantly checked
using special optical and ulfrasound instruments.
Additionally, at regular intervals of time the operator
checks that the dimensions of the pipe are within the
tolerances defined by the standarads.

Control of the process parameters

On the production line, a meticulous control of all the
process parameters is carried out using sophisticated
electronic instruments.

All data is saved on the database for historical
fracing.

Pressure tests

Pipe samples undergo tests of seal under pressure at
differenfes femperatures. They are considered suita-
ble for use if they satisfy the fest conditions defined by
rigorous standards.

Determination of the degree of PEX crosslinking
The degree of crosslinking of the PEX is determined
by means of the procedure of extraction with solvent,
For polyethylene crosslinked with the silane method
(PEX-b), a degree of crosslinking greater than 65% is
guaranteed so that the PEX possesses the required
mechanical characteristics.

Londitudinal reversion

Pipe behaviour is evaluated using an oven heated at
120° for an hour. The pipe is considered suitable if the
size variation is <3%.

Control of raw materials

The physical characteristics of the polymer materials
are confrolled upon reception and are certified by
the supplier.



