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- ADVANTAGES OF CLOSED EXPANSION VESSELS
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The chart displayed on the back page of this
information sheet shows how the volume or water
increases due to a rise in temperature.

In practice, water cannot be compressed and the-
refore any increase in water volume must be acco-
modated in an expansion vessel designed and sized
for that purpose.

The ZILMET closed expansion vessel, which uses a
synthetic rubber membrane, has many advantages
over open vented systems. Problems associated with
open expansion tanks include the following:

* evaporation of water necessitating fresh water
top up;

e corrosion and fouling of system components due
to fresh water introduction and exposure to
atmosphere;

e greater heat losses due to conduction and water
evaporarion;

* longer installation time (higher cost) due to
additional components, pipework, insulation and
access diffuculties;

e air venting problems due to poor siting and sizing
of feed and expansion pipe connections.

The expansion vessel with fixed membrane has been

very successful due to the fact that the

possibility of contact between water and air (gas)

can be completely avoided.
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-[IPEMMYILIECTBA 3AKPbITbIX PACLUMPUTE/IbHbIX EMKOCTEM

Ipaguk Ha nocnegHer CTpaHuLe 4aHHOIo

A

UHpOPMALMOHHOIO byK1eTa AEMOHCTPUPYET YBE/INYEHNE

ob6bema BoAbl My rOBbILLEHUN TEMITEPATYPBbI.

B cucremax otonieHna BOAA He MOAJIEXUT CKATUIO,
nostTomy noboe ypeandeHne obbema BoAbl 4OJIKHO
6bITb pacrnpeneseHo C MOMOLLbIO PACLINPUTESTLHOM
EeMKOCTH, CrieLnanbHo pa3paboTaHHOM A8 3TUX
Lenen. 3aKpbiTble pacLunpUTESIbHbIE EMKOCTHU
koMmnaHum ZILMET, koMnaeKkTyembie MemMbpaHamu
U3 CUHTETUYECKOM PE3UHBI, UMEIOT MACCY MPEeNMYLLECTB
10 CPaBHEHUIO C OTKPbITBIMU cucTtemamu. flanee
npuBeaeHs! npobsiemMsl, CBA3aHHbIE C
UCI10/1b30BAHNEMPACLLUNPUTESbHBIX EMKOCTEN
OTKPbITOro TUNa:

ucrniapeHune BoAbl, Bbi3biBatoLLee HEOOX0AMMOCTb
poBOAUTE MOAMUTKY, KOPPO3NA M 3aCOPEHMNE
CUCTEMbI, BbI3BAHHbIE HEOBXOANMOCTbIO MPOBEAEHUSA
MoAMUTKN N HE3ALUMLLEHHOCTbIO OT BHELLIHEMN CPEAbI;
BbICOKME MOTEpU Ternaa n3-3a obpasoBaHna
KOHAEHCATa v NCrnapeHu; CJ1I0XXHOCTb MOHTaXa
(BbiLE pacxoabl) N HEYA06CTBO CaMOV CUCTEMBI
U3-3a He06X0AMMOCTH YCTAHAB/INBATb
AOINOJIHUTEIbHbIE AETaH, MPOBOANTE MPOKAAAKY
Tpyb0onpoBoAa, N30NaLNu; BEPOATHOCTb NonagaHus
BO3/4yXa B CUCTEMY (BCEACTBUE HEKAYECTBEHHbIX
npucoeanHeHni Tpyo).

PaclumpunTtesibHas eMKOCTb C PUKCUPOBaAHHOM MeMbpaHOM
oyeHsb ycrewHo cebs 3apekomeHgoBana bnarogaps
BO3MO)HOCTU MOJIHOCTbIO N36eXaTb KOHTAKTA MEXAY
BOAOW 1 BO34YXOM (ra3om).
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technical specification - TexHuyeckmne xapakTepucTmkKu

code capacity ltr | drawing |diameter mm| height mm | max press. 2’:}:;:‘;2’;' connect.
KoAa obvem, /1. MOZAe/Ib | AMAMETP, MM. | BbICOTA, MM.| MaKC. AGB/. | cycrepy | MPUCOE-AHHEHHE

1300000400 4 20013 225 195 5bar  —10+99°C /"G

1300000800 8 20013 220 295 5bar  -10+99°C "G

1300001200 12 20013 294 281 4 bar -10+99°C "G

1300001800 18 20013 290 400 4bar  -10499°C  */"G

1300002400 24 20013 324 415 4bar  -10499°C /"G

1300003500 35 20013 404 408 4bar  -10499°C /"G

1300005000 50 20013 407 530 4bar  —10499°C "G

1300008000 80 20013 450 608 6bar  -10+99°C  3L"G

1300010500 105 20013 500 665 6bar  —10+99°C  34"G

1300015000 150 20013 500 897 6bar  -10+99°C  34"G

1300020000 200 20013 600 812 6bar  —10+99°C  34"G

1300025000 250 20013 630 957 6bar  -10+99°C  *4"G

1300030000 300 20013 630 1105 6bar  -10+99°C /"G

1300040000 400 20013 630 1450 6bar  -10+99°C /"G

1300050000 500 20013 750 1340 6 bar -10+99°C 1"G

1300060000 600 20013 750 1555 6bar  -10+99°C 1"G

1300070000 700 20013 750 1755 6bar  -10+99°C 1"G

1300080000 800 20013 750 2145 6bar  -10+99°C  1'/"G
- Max working temperature: 99°C system MakcumansHaa paboyas temnepatypa: 99°C 414 cuctemsl
- HEADS AND SHELL: carbon steel, cold pressed Ofl1OPbl 1 KOPIYC: yrnepoancraa ctais,
- MEMBRANE: Synthetic SBR rubber according to DIN 4807 X0/104HasA MpeccoBKa

norms MEMBPAHA: cnHTeTnyeckas peanHa SBR, cooTBeTCTByOLaA

- PAINT: Epoxy-polyester powder Hopmam DIN 4807

} . - . OKPACKA: nopolukoBas kpacka
KITEMARK APPROVAL: Registration n. KM 26278 (for 4 and 8 CEPTUGUKALINS KITEMARK: perucTpaunonHsiii Homep

litres). <
NIEST BN TAN IO NIE AT T AR S O IRE DR T I o e o o o e AR e
THE OUTLET PIPE IN DOWN WARD DIRECTION. JIOJIXXKHbI 6bITh HATPABJIEHbI CTPOIO BHU3
P.S. For further information, please contact our specialized staff. P.S. 3a 6onee noapobHovi nHgopmaLmei obpaLyanTecs, MoxanyycTa,
K Haluemy nepcoHany

optional accessories - MPUHaANEXHOCTU (1104 3aKa3)

’ %d,ae ‘ description - orcaHne | m
930101 safety valve 2,5 bar 1'/>" fem connection - lpegoxp. knanaH 2,5 6ap 1 1/2", “mama”

910504 pressure gauge 0-4 bar @ 63 hind inlet '/s" - MaHomeTp 0-4 6ap 63 3aaH. BrycK. oTs. 1/4"
910511 pressure gauge 0-4 bar @ 50 hind inlet '/+" - MaHomeTp 0-4 6ap 50 3a4H. Bryck. oTB.1/4"
910501 pressure gauge 0-4 bar @ 63 radial inlet '/a" - MaHomeTp 0-4 6ap 63 pasmnan. Bryck 1/4"
910507 pressure gauge 0-4 bar @ 50 radial inlet '/+"- MaHomeTp 0-4 6ap 50 pagnan. sryck 1/4"

% Nitrogen

BO34YX

Pre-charged tank-initial pressure Working expansion vessel
HayansHoe ycraHoBneHHoe AaBieHne baka TMpuHuMn paboTsl pacwnpuTesbHoN
Pf - Vf eMKOCTH

- Vi initial nitrogen volume

Vi HayanbHoOe fgaB/iieHne BO3AyXa N;g;:ﬁ" - Vu useful volume H.O

&\7 g @ Vu nonesHwii 06sem H20
Hﬁ - Vf nitrogen final volume

Vf KOHeYyHbIli 06beM BO3AyXa

Vu
\@U@W - Pf final pressure
Pf koHe4yHoe aaBneHune
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. A draining
assembly diagram - cxema moHTaxa Apenax

B safety valve
MPEAOXPaHNTEIbHbIN KamnaH

© @ @ ® @ @ € air bleeder
— T T cbpoc Bo3ayxa
L] H HTH 5 D gate val
i LELEL H ] %%aen‘ﬁ-/v;orm(a
E backflow preventer
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06paTHbIVi kKnanaH
%ﬁ F pressure gauge
A ;{@ SHHHHEH MaHomeTp
: INIRIRIBIBIRI G pump
BOILER racoc
H utilities
notpebnexne
@ H (ETETHTHTHTHTED 1 mixing valve
@ Ixiigingiiginginyiigh) Knanax
@ L ZILMET expansion tank
pacwmputesbHas eMKkocTs ZILMET
L v M boiler
Y ‘Gj DQS[ ! M koten
ﬁg;:‘t:‘.;‘.
u 5
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Selection of expansion vessel size MeToanka noabopa pacmpnTensHou eMKOCTH
The vessel sizing formula is as follows: ®opmyna noabopa 06seMa eMKocTH:
V = _exC ___wu V = exC _ Vu
- 1-Pi/Pf T 1-Pi/Pf N 1-Pi/Pf © 1-Pi/Pf

where: lae:

Vu = Total useful volume of tank = Vi-Vf Vu = o0bwmii none3Hsii ob6vem baka = Vi- Vf

Vi = initial volume =V Vi = HayanbHbIVi 06beM =V

Vf = final volume. Vf = KOHe4HbIN 06beM.

e = expansion coefficient corresponding to the difference € = KO3(@DUUNEHT paclumpeHms, COOTBETCTBYIOLMI Pa3HULE
between the cold system water temperature (heating off) MeXAy TeMnepaTypoi BOAbI XO04HON CUCTEMbI (OTOMIEHNE
and the max working temperature. BbIKJIIOYE€HO) M MAKCUMasIbHOM paboyeri TemnepaTypou.

In standard plants: B craHaapTHbix cuctemax::

e =0,04318 (Tmax= 99 °C - Tmin= 10 °C). e =0,04318(Tmax=99°C-Tmin=10°C).

C = Total water capacity of the system in litres: boiler, C = obwumii obvem BoAbI B CUCTEME, BKIIIOYAA KOTE,
pipework, radiators etc (as a general approximation, C is TpybonpoBos, paanatopsl n T.4. (B cpeaHem C umeet
between 10 and 20 litres for every 1000 kcal/h of boiler 3HaveHmne Mmexay 10 n 20 amtpamu Ha 1.000 Kkan/vyac
output). BbIXOZHOV MOLLHOCTU KOT/A ).

Pi = Initial charge pressure (absolute) of vessel. This pressure Pi = HayanbHoe AasneHune (abCoIIOTHOE) eMKOCTH.
must not be lower than the hydrostatic pressure at the point 370 Aas/ieHue He JOKHO ObITb HUXKE TMAPOCTATUYECKOrO
where the tank is connected to the system. Aas/ieHus B TOM MeCTe, rae bak npucoeanHeH K cucTeme.

Pf = Maximum operating pressure (absolute) of the Pf= makcumasibHoe ornepaunoHHoe gaB/ieHne (86C0/7.‘0THO€')
relief (safety) valve, taking into account any differences in PeAOXPaHNTE/ILHOrO KNAMaHxa, y4nTsiBasA 106yt pasHuLy B
level between the vessel and the safety valve. YPOBHAX MEXAY EMKOCTbIO M NPEAOXPAHUTE/bHBIM K/1AMAHOM.

TTPUMEP
C =500 nntpos

EXAMPLE Pi =1,5 6ap (=2,5 ata)

C =500 litres Pf=4 6ap (=5,0 ata)

Pi =1,5 bar (=2,5 ata)

Pf = 4 bar (=5,0 ata)

v= 2018500 435 jitres v = Q08318x300 435 jitres

2,5 2,5
1- 1-
5 5
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coefficient of use of expansion tank at different pressure surges
KO3GhULIMEHT NCrI0/Ib30BAHNA PACLUMPUTEIBHOIO baka rpu pas/indHbIX
3Ha4YeHnAX AaB/IeHUA

| Pi = initial pressure - Pi = HayasnbHOe AasneHne |

| bar | 05 1.0 1.5 2.0 2.5 3.0 35 4.0 |
1 025
15 0,40 0,20
il F,’)frgssure 2.0 0,50 0,33 0,16
(safety valve 25 0,58 0,42 0,28 0,14
calibration) 3.0 0,62 0,50 037 0,25 0,12
35 0,67 0,55 0,44 033 0,22
U= 4.0 0,70 0,60 0,50 0,40 030 0,20
KOHe4YHoe
e 45 0,63 0,54 0,45 036 027 0,18
(HacTpoiika 5.0 0,58 0,50 0,41 033 0,25 0,16
Kknanana) 55 0,62 0,54 0,47 0,38 0,30 0,23
6.0 0,57 0,50 0,42 035 0,28

water content of pipes in litres/metre
€MKOCTb BOAOIMNPOBOAA, INTPbl/MUH

DN litres/m. litres/m. litres/m.
(mm) J/MUH. (mm) J/MUH. (mm) JI/MUH.
6 0.03 32 0.80 125 12.27
8 0.05 40 1.26 150 17.67
10 0.08 50 1.96 175 24.05
15 0.18 65 3.32 200 31.42
20 0.31 80 5.03 250 49.09
25 0.49 100 7.85 300 70.69

coefficient of water expansion at different temperatures

KosgpgmuumneHT paciumpeHmns BoAbl Npu pasinyHelX TEMIEpaTypax
chart 1 - rpaguk 1

6

oC coefficient oC coefficient
KO3(hpnmeHT KO3¢hpuLMeHT 5

0 0,00013 65 0,01980 4
10 0,00025 70 0,02269
20 0,00174 75 0,02580 3
30 0,00426 80 0,02899
40 0,00782 85 0,03240 - 2
50 0,01207 920 0,03590 '% ,
55 0,01450 95 0,03960 g
60 0,01704 100 0,04343 < wo

"0 10 20 30 40 50 60 70 80 90 100 110 120
°C

water temperature - Temneparypa Boasl

calculation of the expansion vessel
volume for conditioning systems

In air conditioning systems, initial pressure is equal to the maximum system
pressure, corresponding to the maximum achievable temperature relative to
the ambient temperature, which should be fixed at 50 °C for safety.

The final working pressure is that achieved at minimum temperature of
approximately 4 °C. Under these conditions, the vessel sizing formula is as

PacyeT obvema paciumpuTesibHOM
eMKOCTU [1/19 CUCTEM KOHANLIMOHNPOBAHNSA

B cuctemax KOHANLUMOHUPOBAHNA HAYAIbHOE AAB/IEHNE PABHO MAKCUMAILHOMY
J1aB/IEHUNIO CUCTEMbI, COOTBETCTBYIOLLEE MAKCUMA/IbHO AOCTXUMOM TeMepaType
OTHOCUTEJILHO TEMIEPATYPbI MOMELLEHNS, KOTOPAs, B LUeIIX 6e30MacHoCTY,
pukcupyetca Ha 50°C. KoHeyHoe paboyee aasiieHne, KoTopoe AOCTUraeTcs npu
MUHUMATIbHOM Temnepatype okoso 4 °C. [Npu coboaeHumn AaHHbIX yCI0BUM,

follows: opmyna pacyeta pasmepa eMKOCTYU BbIrIAANT CIEAYIOLUM 06pPa3oM:
Vv = Cxe : vV = Cxe :
1 - (Pf/Pi) 1 - (Pf/Pi)
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