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TOMNOOBMEHHULA
HEAT EXCHANGERS

TPBBHUTE NAKETU C NAMEJIU
MHOIOKPATHO YBEJIMYABAT
TOMNOOBMEHHATA NOBBbPXHOCT
OT CTPAHATA HA MACIIOTO

MnacTMHYaT TONMOOOMEHHUK UMM TOMMNOOOMEHHWK C TPHOEH nakeT? —
MpoekTaHTUTE YecTO pellaBaT TO3W BLMPOC B MOM3a Ha MbpBUs
BapWaHT ropaau Heroata KommnakTHocT. Cnef pa3spaboTBaHeTo Ha
TONMNOOBMEHHMK ¢ TPBOEH NakeT ¢ Nameni, TOBa NMPeAUMCTBO BEYe He e
peLuaBalL, KpUTepuin npu nabopa.

BbBepeHue

MasapbT npepnara ABa Buga TOMMOOOMEHHWUM 3a BOLOMAcneHo
oxnaxaHe Ha XUAPaBMMYHM CUCTEMM, KaTo Mpes MOCNeaHUTe rofuHM
KOHKYpEHLMATA Mexay TAX BCe MoBeye HapacTa. [lnacTuHuatusT
TOMNNOOOMEHHUK YECTO Ce CMSATa 3a MNO-KOMMAKTEH M CMEAoBaTenHo ¢
noBeye MpeauMcTBa OT [NedHa Todka Ha 3aeMaHOTO MSCTO B
CpaBHEHWe CbC CTaHAaAPTHWA TPLOeH TonnooOMeHHWK. BbnpockT He
CTOM MO TO3M Ha4MH, KOraTo Ce MpaBy ChMOCTaBKa ¢ TOMNOOOMEHHMKA
Ha UNIVERSAL HYDRAULIK ¢ TpvbeH naket ¢ namenu. Mo gony ca
M3NOXEHW MPeaMMcTBaTa U HedocTaTbLMTE W Ha [BaTa Mogena.

CTaHAapTHU TPBLOHU TONNOOBMEHHULM

TpbOHUTEe TonnoodbmeHHMUM (cepun CM, AM) ce CbCTOAT OT BbHLUHA
TpbOa, Npe3 KOATO NPOTUYa MAcMoTO, M PA3rONIOXEHN B HEA MaKeTH OT
TbHKM TPbOW. BbHIWHATA TpbOa OOMKHOBEHO € OT cTOMaHa (Mnu oT
HepbXJaema cTomaHa), a TprouTe B TPLOHUTE NakeTu Morart fa Gbaar
ot Cu, Cu-Ni (90-10) nnu cbLLo oT Hepbxaaema ctomaHa 1.4401 (316).
Tonnoto macno (unu apyr cdonyua) npemuHaBa npes BbHILHaTa TpbOa,
cHabfieHa ¢ HacoyBallyM NMouM ¢ Len Aa ce nofodbpu MpoueckT Ha
TonnonpenaeaHe. PascTosHWMETO Mexgy nnoduTe Moxe fa Obge
pa3snnyHo. Mpn no-marnko pascTosHWe ce nony4aea no-ronsama 3aryba

PIPE BUNDLES WITH VANES
INCREASE THE HEAT EXCHANGER
SURFACE MANY TIMES ON THE OIL
SIDE

Plate or pipe-bundle heat exchangers - this is a question often decided
by designers in favour of the former, due to the compactness that can be
achieved. But this supposed advantage no longer comes into the
balance, thanks to the development of a pipe-bundle heat exchanger
with vanes.

Introduction

The market offers two heat exchanger designs for the oil/water cooling
of hydraulic systems, which have come more and more into competition
with one another over recent years. The plate heat exchanger is often
considered to afford greater compactness, and therefore to offer space
advantages. Although this may be true when compared to a
conventional pipe-bundle heat exchanger, it is not the case when
compared to a pipe-bundle heat exchanger with vanes, currently being
offered by UNIVERSAL HYDRAULIK. The advantages and
disadvantages of both designs are explained in more detail below.

Standard smooth-pipe heat exchangers

The pipe-bundle heat exchanger (CM, AM series) consists of an outer
pipe, through which the hydraulic oil is fed, together with a bundle of
thin, smooth pipes, fitted inside the outer pipe. The cooling agent flows
through this bundle of pipes. The outer pipe is normally made of steel (or
optionally stainless steel), while the pipes in the pipe bundle can be
made of Cu, Cu-Ni (90-10) or also of stainless steel 1.4401 (316). Within
the outer pipe, the hot oil or other medium is fed past guide plates, in
order to improve the heat transfer process. The separating distance of
the guide plates can be varied. The result: greater pressure loss at a
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Ha HansraHe, HO B CbLLOTO BpeMe ce nofodpsABa edeKTMBHOCTTA Ha
TonnonpenBaHeTo. KbM ToBa MoXe fla ce [06aBM 1 Bb3MOXHOCTA 3a
rnornaBaHe Ha pasn4HM BUOOBE 3aTBAPSALUM NMOYM OTKbM CTyAeHaTa
(BopHa) cTpaHa. Boaata npemuHaBa BefHBX, ABa UMM YETUPU MBTH,
KaTo B MbPBUSA CNyYail U3PUYHO ce MpernopbyBa T4 Aa € B MocoKa,
obpaTHa Ha mocokaTa Ha MpoTuyaHe Ha Macroto. lMocnegHuTe [Ba
BapWaHTa crnecTABaT KOMM4YeCTBOTO Ha Mon3BaHaTa Bofa M B ChLLOTO
BpeMe  MOCTeNeHHo  yBenuuyaBaT  oxnawgaHeto.  TpubHUTe
TOMNOOBMEHHULM MoraT Aa ObaT NoYMCTBaHM MO-NECHO B CPaBHEHME ¢
NNacTMHYaTUTe Ypes MpemaxBaHe Ha Kanaka OTKbM BOfHaTa CTpaHa.
Hsikow Npou3BoAuUTENy W3MON3BaT Taka HapeyeHUTe opebpeHn TPboM
OT CTpaHaTa Ha oxnapaaHe ¢ Lien [a ce yBenuun edeKTUBHOCTTa Ha
TonnorpeHacAHeTo. Bbnpeku ToBa TO3M MoAeNn He € TOMKoBa
edeKTU1BEH, KOMKOTO TPBOHUAT TONNOOBMEHHUK C Namenu.

TpbOHM TONNOOOMEHHULYM C NaMenu

MpennaraHute ot Universal Hydraulik Tpb6HM TonnoodmenHuum (EKM)
C anyMWHUEBM NaMenu OTKbM BbTPeLLHaTa CTpaHa Ha Tpvbara, ca no-
eheKTUBHM OT OBMKHOBEHUTE TPBOHM TOMNOOOMEHHWLW, ThI KaTo UMaT
MHOrOKPaTHO Mo-roNisiMa MOBBPXHOCT OT CTpaHaTa Ha Macnoto. Tosa oT
CBOSI CTpaHa MpaBW TOMNOOOMEHHWKA MO-KOMMAKTEH.  AnyMUHWEBUTE
namenu ca pasmnonoXeHu OKONMo BOAHWTE TPbOM B GNM30CT efHa Ao
Jpyra u ca MexaHu4Ho pasiumperu. CenaparopuTte Ha NamennTe Chluo
MoBuwaBaT TypOOMEHTHOCTTa, KaTo MO TO3M HayMH ce mnonyvaea
onTMManHo TonnonpeaasaHe. Mogenute ot cepusta EKM ca cblio
TOMNKOBA KOMMaKTHM, KOMKOTO W MRacTMHYaTUTe TONNooOMEHHULM, HO B
CbLIOTO BPEMe WMMar MnoBeye NpeaumcTea. Hampumep ycToM4MBOCTTA
Ha HansraHe npu 35 bar e no-BuCOKa, OTKOMKOTO MpW NnacTUHYaTUTE
TONMNOOOMEHHWLM MNM  OOMKHOBEHWUTE TPBOHWM TonnoobMeHHUUM. B
pesynTaT Ha TOBa MOHTaXbT BbB BPLLUALLMS KPLI HA XMApPaBnM4YHaTa
cucTeMa e 3HaunTenHo ‘no-GesonaceH’, OTKOMKOTO Mpu  fpyruTe
MOZLenu TonnoodMeHHUUM. Tbid KaTo TpLOUTE ca 3aBapeHu, a BOgHUTE
TpbOW ca BanyoBaHM, Ha MpaKTUKa He ce Momy4aBaT HUKaKBK TEYOBE.
Hewwo noeeve, cepusita EKM pasnonara LOMbNHUTENHO ¢ NaTEHTOBaH
BbTPeLLeH efHOMOCOoYeH KnanaH. HeroBoTo npegumcTBOTO €, Ye Mo
TO3M Hau4WH Ce CrecTsBa BBHLUEH KNamnaH M CBbp3aHaTta ¢ Hero cuctema
OT TPLOM.

3a nocturaHe Ha MakCUMarHO OXnaxaHe M Bb3MOXHO Hal-ronsm
[nebuT Ha MacnoTo ce npeanara paslunpeHata cepust ECM. ToBa Moxe
Ja Obde MocTMraHaTo M 4Ype3 CBbLP3BAHETO HAa  HSKOIKO
TonnoobmeHHMKa. ToBa pelleHre ce npeanara B NpoAykToBaTa nanera
Ha npoussoguTens. [pyr komnakteH mogen e EKTM, npoektupaH 3a
MOHTaX B pe3epBeoap.

MnacTMHYaTh TONNOOOMEHHULM

MnacTUHYaTVTE TOMNOOOMEHHULM Ca MO-KOMMaKTHI OT OGMKHOBEHUTE
TPLOHM TONMooGMeHHUUW. Mpu TAX cNyWobT MpeMuHaBa Mexay
nopeaMlia MNacTWHM OT HepbXOaemMa CTOMaHa, PasronoXeHu
nocrnenoBatenHo. [NacTMHUTe ca LaMMoBaHK, Karto Mo TO3M HauuH

lower separation distance, while at the same time improving heat
transfer efficiency. In addition, different types of end covers can be used
on the cold (water) side. The water flows through either once (in which
case in is strongly recommended that the water flows in the opposite
direction to the ail) or two or four times. The last two methods give a
clear saving in the amount of water used, and also slightly improve the
cooling performance. Fundamentally, pipe-bundle heat exchangers can
be much more easily cleaned on the water side than plate heat
exchangers, by removing the end cover. Some manufacturers use so-
called ribbed pipes on the cooling side, in order to improve hear transfer
efficiency. This design however does not produce the same level of
efficiency as the pipe-bundle heat exchanger with vanes.

Pipe-bundle heat exchangers with vanes

The pipe-bundie heat exchangers (EKM) with aluminium vanes on the
outer pipe side, as supplied by Universal Hydraulik, work more efficiently
than normal pipe-bundle heat exchangers. These heat exchangers have
a heat exchange surface many times greater than that of conventional
pipe-bundle heat exchangers on the oil side. This in turn allows the more
compact design of the heat exchanger. The aluminium vanes are
thereby drawn over the water pipes at a close distance and
mechanically expanded. The separators on the vanes also increase the
turbulence - thus producing optimum heat transfer characteristics. The
EKM series is therefore just as compact as a plate heat exchanger,
although it offers further benefits. For instance, the pressure resistance,
at 35 bar, is higher than with plate heat exchangers or conventional
pipe-bundle heat exchangers. The result: installation in the return circuit
of the hydraulic system is considerably less "dangerous" than with other
types of heat exchanger. Since the pipes are welded and the water
pipes are rolled in, they demonstrate practically no leakage problems.
Furthermore, an optional (patented) internal one-way valve is available
for the EKM series. The advantage: this saves a further external valve,
together with the relevant piping. For very high cooling performances
and high oil throughflow volumes, the larger ECM series is available,
while similar requirements can also be met by the connection of multiple
heat exchangers, as also available within the product range. Another
space-saving version is the EKTM model, designed for installation within
tanks.
Plate heat exchangers

Plate heat exchangers are also more compact in design than
conventional pipe-bundle heat exchangers. In this design, the media
flow between several stainless steel plates arranged one behind the
other. The plates are stamped, so that narrow flow channels are formed
between the plates. This leads to a severely turbulent flow, resulting in
good heat transfer efficiency.

Soldered plate heat exchangers
In the case of soldered plate heat exchangers, the plates are soldered



Mexay TAX ce obpasyBaT TecHM KaHandeta. ToBa Cb3fjaBa CMneH
TYpBONeEHTEH NOTOK, B Pe3ynTaT Ha KOeTo ce MomyyaBa U3KIoUUTENHO
J0bpo Tonnonpeaasaxe.

CnoeHn NNacTMHYaTh TONNI000MEHHMLM

Mpn croeHuTe NNacTUHYaTK TONMOOOMEHHULM MNacTUHUTE ca CrIoeH!
MoCpPeicTBOM MEHO UMM HUKEenoBo MoKpuThe. ToBa e U MpudMHaTa
Tean MOfleNnM [ia ca TONMKOBa WMKOHOMMUYECKW W3rofiHW. Bubripeku ToBa,
TECHUTE KaHanu Mex[y MnacTuHWTe BOAST 10 no-rorsAima 3aryba Ha
HansraHe, OTKOMNKOTO Mpu TOMNNooOMeHHULUTe ¢ TpBOeH nakeT. Mpu no-
HaTOBapeHN TMPOW3BOACTBEHN MpoLleck ToBa OOCTOATENCTBO YecTo
U3NCKBA Mo-ronsiM Opoli NnacTuHM ¢ Lien Tasu 3aryba na ce Hamarnu.
OcBeH TOBa KaHanuTe Mexy NnacTUHUTe MoraT NecHo Aa ce anyluar
B CMy4yal Ha Henobpa NoAroToBKa MnM o6paboTBaHe Ha ManonasaHaTa
oxnaxpjallia Boja. B pesyntar Ha ToBa NNacTUHYaTUAT TOMMNOOOMEHHMK
MPOrpecuBHO HamansiBa cBosiTa  edoekTuBHoCT. [lopagn  cBosATa
KOHCTPYKLMS CrIOEHUTE NNacTMHYaTV TOMMOOOMEHHLIM Ce MOYUCTBAT Mo-
TPY/HO W Ce Harara YecTa NoAMsiHa nopaau 3aryluBaHe. /13nonasaHeTo
Ha NnacTMHYaT TOMNOOOMEHHULM Ce MperopkyBa B CryyauTe Ha
MarK1 TeMnepaTypHU pasmnuku.

MnacTMHYaTh TONNOOOMEHHULM C pe3603a BPBb3Ka

Mpu To3K MoAen NNacTUHUTE ca Pa3roNOXeHW B paMka 1 ca CBbP3aH
rnoMexay C1 MocpeAcTBOM [1Be MpUTUCKALLM NoYu. 1o To3n HauuH Te
MoraT fa GbAaT [OEeMOHTMpaHM Obp30, KOeTo No3BonsiBa MecHo
obcnyxBaHe W MOYMCTBaHe Ha TONNooOMeHHWKa. ChlUO Taka, Mo
XenaHue U Mpu HeobXoAMMOCT, TOMMOOOMEHHUKLT Moxe fAa Obfe
pasllMpeH Ypes MOHTaX Ha JOMbIHUTENHW NNAcTUHW. KOHCTpYKUMATA
Ha NnacTMHYaTUTE TOMNooOMEHHULM G pe3boBa Bpb3ka MoXe Ja ce
ONTUMM3Mpa Mo OTHOLLEHWe 3aryba Ha HansraHe M TonnorpefasaHe
MoCPeACTBOM PasNuyYHM  Lamnu. Bbnpeku ToBa, B pesynmar Ha
CBbP3aHUTE G M3paboTkata MM (paMKMpaHe W MOHTaX) BUCOKM
MbpBOHAYaNHM Pasxoau, NnacTUHYaTUTe TONNOoOMEHHULM ¢ pe3boBa
BOb3Ka Ca WMKOHOMMYECKM WM3rOflHM GaMo Korato € HeoGXoaumo ro-
ronaMo oxnaxaaHe.

NH®PO

together by means of a copper or nickel coating. This enables
economical series production. However, the narrow channels between
the plates result in a greater loss of pressure than with pipe-bundle heat
exchangers. In the case of larger volume throughputs, this often
demands a large number of plates, in order to reduce the pressure loss.
In addition, the channels between the plates can easily become blocked
in the event of poor preparation or treatment of the cooling water used.
The result: progressively deteriorating performance of the plate heat
exchanger. By reason of their design and construction, soldered plate
heat exchangers can also only be cleaned with difficulty, and often have
to be replaced when they become blocked. The use of plate heat
exchangers is always recommended in case of small temperature
differences.

Screwed plate heat exchangers

In the case of screwed plate heat exchangers, the plates are suspended
in a frame and connected together by means of two pressure plates.
This means that the plates are easy to dismantle, the heat exchanger
can be cleaned easily, and can also be extended if required by the
installation of further plates. The performance of screwed plate heat
exchangers with respect to pressure loss and heat transfer efficiency
can be optimized by means of different stamping patterns. However,
screwed plate heat exchangers only become economically viable in the
event of greater cooling performances, due to their higher basic costs
(frame and mounting).

I'IpenuchBa W HeJoCTaTbUU Ha passINYHUTE Moaenu

Tpn6eH naker ¢ namenn (EKM)
PabotHo HandaraHe oo 35 bar
KomnakTHa KoHCTPYKLst
MHoro 1o6po oxnaxaaHe 1 Manki

ObUKHOBEH TpBOEH naket
PabotHo HandraHe oo 20 bar
CTaHpapTHa KOHCTPYKLMS
MHoro 1o6po oxnaxaaHe, Ho uauncksat

pasvepu rnoBeye MSACTO
TNecHu 3a noyucTBaHe OTKbM BoAHATa TNecHu 3a noyucTBaHe OTKbM BoAHaTa
cTpaHa cTpaHa

Bes croifikv unv ynmsTHeHs! B TpbOUTE
BapuaHT ¢ BrpapeH Galinac

Bes cnoiikv unv ynmsTHeHUs B TpbOUTE

MnacTuHa c pes6a (TL)
PabotHo HandaraHe oo 25 bar
KomnakTHa KoHCTPYKLst
MHoro 1o6po oxnaxaaHe, Ho uancksat

CnoeHa nnactuHa (PWT)
PabotHo HandraHe oo 30 bar
KomnakTHa KoHCTPYKLst
MHoro 1o6po oxnaxaaHe 1 Manki

pasmepu nosevye MACTO
prﬂ,HM 3a novncTeaHe OTKbM BOAHaTa JlecHo nouncTBaHe OTKbM BoaHaTa
CTpaHa CTpaHa, HO CBbpP3aHO C NoBeye pasxoan

CnoeHa KOHCTpyKLS Pe3boBaHa KOHCTPYKLWS C YNTbTHEHNUS

Advantages and disadvantages of different designs

Pipe-bundle
with vanes (EKM)

Up to 35 bar operating pressure
Compact construction

High cooling performance with small
dimensions

Easy to clean on water side

Conv. pipe-
bundle
Up to 20 bar operating pressure
Standard construction

High cooling performance, but large
space requirement

Easy to clean on water side

No soldering points or seals in the pipe
Optionally with integral bypass valve

No soldering points or seals in the pipe

Screwed plate
(TL)
Up to 25 bar operating pressure
Compact construction

High cooling performance, but large
space requirement

Easy to clean on water side, although
expensive

Screwed construction with seals

Soldered plate
(PWT)
Up to 30 bar operating pressure
Compact construction

High cooling performance with small
dimensions

Difficult to clean on water side

Soldered construction

npaKTI/I‘-IeCKO CpaBHEHWe Ha pPasfInvyHUTe Moaenn
basa: CTaH,El,apTHO NpunoXxeHne B Xxmapaenukata
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Mogen

Tun

Oxnaxaalla MOLHOCT
Jle6uT Ha MacnoTo
BopeH notok

TemnepaTypa Ha BXOASALIOTO
macrno

Temnepatypa Ha Bxogswwara
BoAaa
Bua macno

3ary6a Ha HansraHe, MacneHa
CcTpaHa

3ary6a Ha HansraHe, BoHa
cTpaHa

Bpoi nnacTuHu
Bpo#n KaHanu

[lnameTbp Ha BHHILHATa
Tpbba

LisanoctHa abnxuHa /
BUCOMMHA

LWnpuHa
JbnboynHa

Design

Type

Cooling performance
Oil throughput

Water throughput

Oil inlet temperature
Water inlet temperature
Oil type

Pressure loss, oil side
Pressure loss, water side
Number of plates
Number of channels
Outer pipe diameter
Overall length / height
Width

Depth

B cneagawoTo usgaHue:

EKM

TpbOeH naket ¢ namenu
EKM-1018-T

1,2 bar

0,3 bar

127 mm

522 mm

CM
CTaHpapTeH TpbOeH nakeT
CM-1236-F
60 KW
180 I/min
90 I/min
60°C

25°C

ISO VG 46
0,8 bar

0,2 bar

/
4
153 mm

1045 mm

Practical comparison of different designs
Basis: Standard hydraulic application

EKM

Pipe-bundle with vanes
EKM-1018-T

1,2 bar
0,3 bar

127 mm
522 mm

NOAXOAALLO NN E OLLEE A CE U3NON3BA CTAHAAPTBHT NAS1638

CM
Conv. pipe-bundle
CM-1236-F
60 KW
180 I/min
90 I/min
60°C
25°C
ISO VG 46
0,8 bar
0,2 bar
/

4
153 mm
1045 mm

In the next issue:
IS IT STILL APPROPRIATE TO USE NAS1638

PWT
[MnactuHn
PWT-50-50

1,5 bar
0,3 bar

50

529 mm

124 mm
122 mm

PWT
Plate
PWT-50-50

1,5 bar
0,3 bar
50

529 mm
124 mm
122 mm
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