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1 Introduction

Customers behaviour and decisions are influenced by politic statements, trust and
neutral information. “Neutral” in this case means independent from manufacturers.

The deeper the information goes into detail the less neutral it gets.

There are different drivers for customers to get information about heatpumps
-houseowners should concentrate on decreasing energy costs in a new or
existing house “which heating system is the best solution?”

- the technology itself is interesting for technical freaks “how does a
heatpump work?”

The survey was based on specimen of end user guidelines from Sweden, UK and
Germany. The French partner did not provide any customer related information
material. In Bulgaria such material was not available. For this reason the Bulgarian
partner took the opportunity offered by ProHeatPump to develop an own end user
guideline based on the discussions with the project partners and the material
provided from the above mentioned countries as an additional result of the project.

2 Guiding material Germany (swb)

Customers in Germany can choose from a broad range of information material. The
focus has been laid on neutral material to compare different heating systems to give
general information and to enable the customer to the best solution for his specific
situation.

In addition every manufacturer has product brochures that are aimed to installers or
customers who are technical interested.

2.1 Reviewed material

The following neutral material has been reviewed:
— dena (German energy agency)
o Der Warmepumpen-Berater (the Heatpump-advisor)
— dena (German energy agency)
o Warme aus Erneuerbaren Energien (Heat from renewable energy

sources)

21.07.2009 page 3



— Geothermische Vereinigung (geothermal association)
o Tipps fur Hauslebauer (hints for houseowners)
— ProHeatPump-coordinator swb Netze (self-made leaflet)
o Die Warmepumpe — Heizen mit Erdwarme (heatpump — heating with
ground source)
— EnergieAgentur.NRW (energy agency of North Rhine-Westphalia)
o Der Warmepumpen Marktfuhrer (heatpump market guide)
— HEA (association of efficient energy application)
o 10 Fragen und Antworten zur Warmepumpe (10 questions and
answers to heatpumps)
— crea (center for rational energy application)
o two leaflets referring heatpumps including fieldmeasurements and
best practice example
- swb
o Warmepumpen und swb thermo proNatur (heatpumps and green-
electricity)

All reviewed materials recommend to look for neutral energy consultants to get
assistance for choosing the adequate heating technology in a certain case. In
addition should be assured that there are no gaps between offers from different
professions to avoid additional costs during the period of realisation. For further
information the companies could be contacted directly or their websites could be
explored.

The guidelines from energy agencies include very much information on a general
level and are well structured. They are separated in different chapters and give very
detailed information that could be important for customers. The customer could
decide how much and detailed information he would like to know. The broshures
include the following chapters:

— consulting,

— planning,

— financial aspects

— best practice examples

— frequently asked questions

Other reviewed small brochures or leaflets include of course less material but are
very good opportunities to get appropriate information referring to customers for
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example frequently asked questions or specific hints for a special situation for
example how to find experienced installers.

Based on the experiences from the project and the evaluation of the different
Guidelines for endusers in Germany as well as on the information from project
partners, especially from Sweden an own Guideline has been developed by swb in
order to give relevant customer information and guidance for investing in a heat
pump. This brochure produced by swb Netze during the ProHeatPump-project has
been made for houseowners. It is kept very short and small. An overview of the
content of the project is given as well as an answer to the question why the
customer should not go to the installer in the first step and better to go to an
independent energy consultant before. To clarify this information there are
designated different tasks for each of the three target groups (houseowner, energy
consultant and installer). Heatpumps are quite expensive in relation to traditional
heating systems and in this specific market under strong competition with
condensed gas boilers. Beyond this background “green” house owners have been
identified as the main target group for heat pumps in Bremen. For this reason swb
offers a small grant for a heat pump installation which is coupled with a supply
contract on electricity which is certified as produced by renewable energy sources.

The brochure has been developed for the market in the cities of Bremen and
Bremerhaven since swb Netze is not active with electricity sales in the target area of
Osterholz. Anyhow the brochure will be adapted also to the specific conditions there
and given as a project result to local disseminators like installers, local authorities
and utilities.

2.2 Conclusion

In Germany there is a lot of information available as well as printed material and via
internet. The level of information varies from general overview to detailed and very
specific information. The customers should think about how trustworthy the reviewed
material is or could be compared to the economical interest of the information
source. The customer should start on a general level to collect information. A key
problem identified during the project is that the closer it gets to make a decision on
investment less neutral is the advice. General information about heatpumps is
available from a lot of sources of which most a really neutral. However the most

precise information comes from the producers and installers of heat pumps which
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are generally driven from a selling position with the intention to contract a new
customer. Therefore the challenge was to develop a material which is as detailed as
possible but as understandable and looking trustworthy.

3 Guiding material Sweden (sp)

Customers in Germany can choose from a broad range of information material. The
focus has been laid on neutral material to compare different heating systems to give
general information and to enable the customer to the best solution for his specific

situation.

In addition every manufacturer has product brochures that are aimed to installers or
customers who are technical interested.

3.1 reviewed material

This paper summarise the contents from guidelines available for both end-users and
installers in Sweden. The material is by no means complete, but it contains

information from the most important sources of information for these groups.

The material was collected during November 2008. The following organisations
provided material:
e Energimyndigheten (The Swedish Energy Administration)
o “Villavarmepumpar” (Heat pumps for domestic houses)
o “Hot and cool, heat pumping technologies for a modern society”
e Energikontor Sydost (Energy advisor, Southern Sweden office)
o “Trygg med varmepump” (Safe with heat pump)
e Enertech (Manufacturer of Heat Pumps)
o “Bra att veta innan du skaffar varmepump” (Good to know before you
buy a heat pump)
o "CTC EcoAir” (Product broschure)
o "CTC EcoPart” (Product broschure)
o "CTC EcoHeat” (Product broschure)
o "Solenergi fér vanligt folk” (Solar energy for ordinary people)
o "CTC Varmepumpar” (CTC Heat Pumps)
e NIBE (Manufacturer of Heat Pumps)
o “Bergvarmepumpar” (Ground Source Heat Pumps)
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o “MONTERINGS- OCH SKOTSELANVISNING FIGHTER 1225~
(Assembly and maintenance of the Fighter 1225 model)
e |VT (Manufacturer of Heat Pumps)
o “Din nya varme”, (your new heat)
e Thermia (Manufacturer of Heat Pumps)
o Stora varmepumpboken (The large heat pump book)
e Svep, Svenska varmepumpfdreningen (Swedish heat pump association)
o "Att kdpa varmepump” (To buy a heat pump)
o Fakta om vattenvarme (facts about water source heat)
o Fakta om luftvarme (facts about air source heat)
o Fakta om varmepumpar och anlagningar (facts about heat pumps)
o Fakta om bergvarme (facts about GSHP)

The main websites are:
e Manufacturers websites (non-neutral material)
o Contains product specific material, and information material similar to
information sheets.

e SVEP, the Swedish Heat Pump Assiciation. (www.svepinfo.se )

o Have contact details on member installers, a discussion forum and
information about the conditions in specific communities, in addition to
downloadable fact sheets. They also have contact info to the branch
operated complaint board.

e The Swedish Energy Administration (www.energimyndigheten.se )

o A very large site, but when searching for heat pumps, detailed
information is displayed, including test results from performance tests
on specific products.

e Various energy agencies (e.g. www.energikontor-so.com)

o Also very broad information, but downloadable brochures about heat
pumps are often available.

e SP Technical Research Institute of Sweden (www.sp.se)

o Test results from tested products , list of certified products according
to different labelling schemes, and information on what requirements
are set in different labels. A lot of information about ongoing research
available, but this is not presented to reach end consumers.

The guidelines were reviewed according to the following criteria for D12:
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Review and adaptation of guideline(s) for decision on heating with heat pumps
(target group: end users)

Existing material for end users will be reviewed. According to the dissemination
activities (Information campaigns / road shows / etc) suitable material will be
selected and if necessary redesigned. Additional information will be provided on
heat pumps and Renewables (see WP 5).

Focus is laid on easy to understand best practice examples, photographs of heat
pumps installed in houses, etc.

D12 End user guidelines

Manufacturer brochures focus on three things specifically; economy, reliability and
environment, and in that order.

First, the economy, the brochures give a lot of examples on how much you can save
as house owner. Less is said on the investment cost, but this is reasonable in
Sweden, where there has always been easy to get bank loans for this type of
investments.

Reliability is still an important issue, even if the heat pump market in Sweden is very
well developed. Most heat pumps are sold with a guarantee on the compressor of at
least six years, and a number of installers provide a ten year insurance for the whole
system. Lots of photos and sketches of installations.

Brochures from the Energy administration look on the system boundary as well
as on the products in itself. They also stress the importance to look after the
building envelope before installing a heat pump, since efficiency measures will affect
the heat pump performance. The brochures discuss the environmental performance,
the possible applications depending on type of house, type of heat pump and
climate zone. Typical costs are described, and non-technical issues are described,
such as e.g. noise.

Energy agencies’ brochures are often compilations of material from the heat pump
association and the energy administration. Additionally, they list region specific
issues that must be taken under consideration.

Material from the Swedish Heat pump association is describing the technology

itself, application areas (where for example GSHP’s have the largest potential),
some notes on how the installation is made, typical efficiency figures (SPF), words
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on the economy, and some things that should be considered when buying a heat
pump. These fact sheets are available for each type of heat pump.

3.2 Conclusion

As a general conclusion, Agencies, energy administration and the HPA have
trustworthy information, but generally not very detailed for the end consumer.
Manufacturer information is not neutral but detailed, often product specific.
Therefore the end consumer has a benefit of reading material from all sources,
starting with the more general material from agencies, energy administration and
HPA to have a broad picture of what could be a good choice, and to learn what to
ask for when approaching installers. Then, manufacturer information is of interest to
make a choice between different products. At this stage, information from SP and
Energy administration websites is important to give a view of the performance, both
regarding capacity and cost performance.

4 Guiding material UK (UEDIN)

This section examines the general material on GSHPs available in the UK largely
aimed at end users and the general public. Some are directed at particular market
segments — for example, the explanatory page from the Completing the Loop
project, which was aimed at social housing organisations. Some, like the GSHP
page from Heating and Plumbing Central, are aimed at the HVAC or building
industries, but are included in this review because they are also informing in general

terms an important audience largely unfamiliar with the technology.

The material reviewed here consists mostly of single pages or sets of pages on
websites, and print or downloadable leaflets, dedicated to GSHPs. The most
substantial item is the 2008 EST booklet Heat Pumps.

We have excluded manufacturers and installers advertising material. This is dealt
with in PHP.
4.1 reviewed material

Material reviewed:
Heat pump industry organisations:

Heat Pump Association, set of webpages:
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— ‘How Does a Heat Pump Work?’
http://www.heatpumps.org.uk/HowDoesAHeatPumpWork.htm

— ‘Types of Heat Pump Systems’
http://www.heatpumps.org.uk/TypesOfHeatPumpSystems.htm

— Heat Pump Applications
http://www.heatpumps.org.uk/HeatPumpApplications.htm

— Facts about Heat Pumps
http://www.heatpumps.org.uk/FactsAboutHeatPumps.htm

— Glossary of Technical Terms
http://www.heatpumps.org.uk/GlossaryOfTechnicalTerms.htm

Ground Source Heat Pump Association:
— ‘What are Ground Source Heat Pumps?’
http://www.gshp.org.uk/gshp.htm
— Frequently Asked Questions (list of 22)
http://www.gshp.org.uk/fags.htm

— Introduction to Ground Source Heat Pumps (print and downloadable leaflet

2pp.)

Other industry organisations:
— Institute of Domestic Heating and Environmental Engineers (IDHEE):
http://www.idhee.org.uk/renewables/index.html
— Heating and Plumbing Central:
http://www.heatingcentral.com/boilers/plumbers/heat-pumps

Public energy and similar agencies:

Energy Saving Trust:
— Renewable Energy Fact Sheet 5: Ground Source Heat Pumps (print and
downloadable leaflet 2pp.)
— http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-
renewables/Ground-source-heat-pumps
— Heat Pumps: a Guide for Householders, 2008 (print booklet, 13pp.)

Multi-technology suppliers:
Greenworks:
http://www.greenworks-energy.co.uk/ground-source-heat-pump.php
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Projects:
Completing the Loop, ‘About GSHPs’
http://www.completingtheloop.org.uk/about_ GSHPs.htm

Consumer agencies:
Which (Consumer Association):
http://www.which.co.uk/advice/home-heating-systems/ground-source-heat-

pumps/index.jsp

Most of the items cover the issues briefly but reasonably comprehensively:
operation; types of HPs and applications; environmental benefits; and availability of
subsidies. Most point to the cost structure — high capital costs but low running costs.
A few stress system design considerations like sizing.

The items vary in clarity, but most are pitched appropriately for their intended
audiences, and many point to sources of more detailed technical information and
explanations, in the form of FAQ pages or the more specialised websites of other

organisations.

The items from HP organisations not surprisingly stress the efficacy, cost-
effectiveness, and environmental benefits in very positive terms, and claim the

technology is proven or increasingly popular.

ltems independent of HP interests, like the Which page, list both pros and cons, but
the latter largely concern limitations on the applicability of HPs. In particular, they
often suggest that HPs are ‘generally only suitable for’, or ‘recommended for’
particular categories of dwelling such as new build detached houses.

Almost none of the items reviewed consider the process of installation other than in
a technical sense, nor from the point of view of users, other than to point them to
lists of accredited installers.

In particular, the items do not address, and the writers do not appear to have taken
into account even implicitly, the key issues that we have identified as affecting
consumer confidence and as deterring those considering GSHPs — besides, that is,
the capital costs:
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— the difficulty of obtaining impartial information and especially payback times
and performance evaluations based on actual rather than hypothetical
operation, and the possibility that claims made by suppliers and advocates
are exaggerated;

— having to deal with multiple parties when coordinating an installation;

— getting a full and firm costing for the entire project and avoiding hidden or
unpredicted extra costs.

The exception [1.9 & 1.10] is the EST booklet Heat Pumps, which has useful
sections on ‘Controlling costs’, ‘Maintenance’, and ‘What to look for in an installer’.

Aside from the material considered here, there are however many more mentions of
GSHPs, alongside other options, in more general webpages or leaflets about energy
saving in homes, renewables, microgeneration, etc. GSHPs are also mentioned and
discussed in many other information sources which are accessible to users, the
wider public and relevant occupations - particular web forums on energy,
environment and sustainability issues. Here the information and views presented are
not as easily controlled by GSHP interests. They may be however be just as
important sites in which to intervene to present arguments for the technology, to
counter opposition or misinformation, and to avoid creating an impression of
disputes, inconsistencies and divergent ideas of best practice among experts — not
least because the audiences include interested householders and others seeking
more information. In particular, we have observed that the common dismissals of
GSHPs — on the grounds that their energy, economic and carbon benefits are
illusory or overstated — often feature in web forums.

4.2 Conclusion

There is a considerable amount of information available in the UK aimed at potential
users and others seeking basic introductory information, and with a few exceptions it
is adequate and appropriate and points to sources of more detailed information.
There is little active dissemination of the material, however, and most requires its
audiences actively to look for it. Given that much of the residential market in the UK
is composed of environmentally aware self-builders or renovators who are likely to
look actively for information from multiple sources, this is not currently a problem,
and the crucial need is to ensure these enquirers are given satisfactory answers,
adequate pointers to other sources, and the necessary contacts, when they reach
this introductory material.
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We recommend that organisations producing webpages and leaflets on GSHPs
examine the EST booklet, by far the most satisfactory as well as comprehensive
item we have found, and try to provide condensed summaries of the passages it
contains on the issues we have found to be absent in most others [Fehler!
Verweisquelle konnte nicht gefunden werden.].

5 Guiding material Bulgaria (DLAEM)

As explained in the introduction the Bulgarian partner provided the report in
Bulgarian language.

MpuHumn Ha paboTa, BuaoBe, cneundunkm

TepmonomneHute cucTeMm nNoaabpXKaT TemnepaTypata B pasfiIMdHU KaTo
KBagpaTtypa npuoXeHus, B CbOTBETCTBUE C KOHKPETHUTE M3UCKBaAHUA 3a KoMGopT,
B LUMPOK AManasoH Ha U3MEHEHMe Ha BbHLWHUTE aTMocdepHn ycnosus. MNMpuHUMNBT
Ha paboTa Ha reoTepmanHuTe Tepmonomnu ce ©Gasupa Ha MOCTOSHHaTa B
3HauYMTENHa cTeneH TemnepaTypa Ha NOKallHU y4yacTbuUM OT 3eMHaTa kopa. [lpes
nocrnegHute roAWHW OTOMSIEHMETO C TEepMOMNOMMNEHW CUCTEMM CTaBa BCe TMoO-
akTyanHo. Ha nasapa B cTpaHaTa Beye ce npegnara 3HaunuTenHo pasHoobpasue oT
TEPMOMNOMMNEHN CUCTEMWN - POAHO NPOM3BOACTBO U BHOC. bn Morno ga ce tBbpau, 4ve
TEPMONOMMNEHNTE CUCTEMU npencTaBnsBaTt TEXHUYECKM U LEHOBO edeKkTUBHa
anTepHatMBa Ha TpaaWUUMOHHO WN3MNON3BaAHUTE OTOMMUTENHM U KIUMATUYHK
TexHonorun. Cnopeg WCTOPUYECKUTE CBeAEHMHA Hal-cTapata 3eMHO CBbp3aHa
TepmonomMmna B EBpona e moHTupaHa npe3 1937 r. 1 o AHec oTonngBa KMeTCTBOTO
Ha rpag Uwopux. Cpen cTpaHuTe C HaW-WIMPOKO W3MNON3BaHe Ha TepMOMnoMnu ca
Weeuyunsn, Weenuapusa, Asctpusi, Hopserua, KaHaga v gp. lNpes nocnegHmnTe roguHu
TEPMUHBT 3€MHO CBbpP3aHM BCE NOBEYEe M3MECTBA HAMMEHOBAHMETO reoTepMarsHu,
3a Ja ce nogyeprae npuHUMnNHaTa pasfnuka Mexay TepMonomMnute U cUcTtemuTe,
3axpaHBaHW OT ropewm NOA3EMHN U OTKPUTU BOOOU3ITOYHMULN.
Tepmonomnute cTaHgapTHO paboTAT Npu TemnepaTtypa Ha 3eMHUTe nnacTtoBe u
BojaTa B AuanasoHa oT 8 oo 150C.
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fuz. 4. 3emnocBupsana samBopeno-
koumypha Bey kaano
USTBAHEHUE.

3eMHO CcBbp3aHMTEe TepMonomnu npencrtaBnaABaT aBTOHOMHW  CUCTEMU C
€NeKTPMYEeCcKo 3axpaHBaHe, KOUTO WU3NbNHABAT KOMOMHUPAHO QYyHKUMUTE -
oTonneHne, KNMMaTus3aumsa u NpousBoACTBO Ha 6utoBa ropewa Boga. [NpuHUMMAHO
CUCTEMUTE ca u3rpageHu oT nracTtMacoBu Tpbbu C BUCOKA M3HOCOYCTOMYMBOCT. B
3aBUCUMOCT OT KOHKPETHUTE YCMOBMSA Ha NpunoxeHue, kato paboTeH dnyug B
cCUCTemMuUTe UuUMpKynupa Bojda wunu aHTudpus. 3a pasnuka OT KOHBEHUWOHanHuTe
TONAO MPOM3BOACTBEHU MOLWHOCTW, reoTepManHUTe TepMOMNOMMEHU CUCTEMMU
abcopbupaT TONNMHA OT €AHO MSACTO M A NPeHacAT KbM APYro.

PexnmbT, B KOnTo paboTtaT nomnute e peBepcuBeH. EdekTtuBHaTta um paboTa,
He3aBucella OT Ce30HHWTEe NMPOMeHW BbB BbHLIHATa TemnepaTtypa ce obsacHsaBa C

cBwvpsana kvm Bogen Bacedn.

21.07.2009 page 13



noctosiHHaTa TemnepaTypa Ha 3eMHUTe nfacToBe, pecnekTMBHO BopaTa. [lpes
naToTO TepmonomnuTe paboTAT KkaTo KAMMaTMUM - W3BNMYAT ToOnNnuHaTa oT
nomelleHnsiTa, npegaeart s Ha paboTHus dnyua, UMpKynupal, B cuctemaTa, KOWTO s
npeHacs KbM 3Ha4YUTENHO No-CTyAeHaTa 3eMHa Kopa.

Cpen OCHOBHMTE MNpeauMMcTBa Ha CbOpPbXEHUsITa € Bb3MOXHOCTTA 3a
n3non3BaHe Ha ocTaTbyHaTa TOMSIMHA 3a NPOU3BOACTBOTO Ha BuToBa ropelia Boaa.
Mpe3 3aumaTa TonnuMHaTta, KOSiTO CUCTEMUTE NpeHacsaT Ypes uupKynupawmsa dpnyua ce
npegaBa Ha Bb3gyxa B nomelweHusta. Cped OTAUYUTENHUTE Chneundukn Ha
reotepmanHuTe TepMOMOMMM € Bb3MOXHOCTTA Aa OTOonnsiBaT Bb3dyxa [Opu B
MpPa30BUTU, CTYOEHU OHMW.

Ha npakTuka, un3nonsBaMky CbliEeCTBYyBaLlMTE NPUMHUUNK 3a oxNaxaaHe,
TepmMonoMnuTe MpemMecTBaT TOMMMHA OT MO-HUCKO TemnepaTypeH W3TOYHUK, KaTo
Bb34yX, BoAa WM 3emsTa KbM MNO-BMCOKO TemnepaTypHa npuemHa cpepa. B
3aBMCUMOCT OT KOHKPETHOTO M3NbSIHEHME Ha nomnaTta kKaTo NpuMeMHa cpeja ce
nsnonsea Boga, Bb3gyx unu aHtudpus. EdekTuBHOCTTa Ha egHa Tepmonomna ce
onpefens kato pasnuka mexay TemnepaTypuTe Ha uU3To4yHMKa u cpepata. N36opbT
Ha TepMonoMmneHa cuctema 3aBucK OT cneundUKNTE Ha KOHKPETHOTO NPUIOXKEHME.

(Puz. 1. Cxemu Ha 3emuocByvpsany MEPMONOMNERY CUCTTE-
mu, omBopen mun: a - eguocongadna cucmema; b - muozo-
congarkna cucmema; ¢ - saxpanBane u omBexkgane na oc-
mamuvynama monavka kess omkpum Bogousmouwuk; d -
mepmonomnena cucmema ¢ Bepmukaana koaona.

Buaose TepMONOMMNEHU CUCTEMMN.

FeoTepManHUTe TePMOMOMMEHN CUCTEMM Ca [Ba OCHOBHM BMAa - OTBOPEHO
M3NbITHEHWE U T.HAp. CMCTEMU 3aTBOPEH KOHTYp. OTBOpeHuTe cuctemu (cdur. 1) ce
oTNMYaBaT C MoOeneMeHTapHa KOHCTpPyKuus. WM3uckBaT CpaBHUTENHO MNO-HUCKA
NbpBOHaYanHa uHBecTUUMs. 3axpaHBaT ce C BoAa AUPEKTHO OT PasfiMyHU OTKPUTU U
noA3eMHU BOAOM3TOYHMLM. B npakTukata oT roguHu ce u3nonssaT pasfiMyHU KaTo
M3NbIIHEHNWE OTBOPEHM TEPMOMNOMMEHU CUCTEMU, 3axpaHBaHW C Boga He camo OT
M3BOpPM U e3epa, HO U OT OGacerlHW, nOTOUM U [OPU WU3OCTAaBEHU MUHMN.
NHcTannpaHeTo Ha OTBOPEHM TEPMOMNMOMMNEHN CUCTEMU € CBBP3aHO C U3UCKBAHETO B
HenocpeacTBeHa 6GnM30CT 4O 3axpaHBaHWSA 0bOekT ga ce Hamupa BOAOU3TOYHUMK C
JocTtaTbyeH kanauuTeT. [lpyro BaxHo ycrnosue, koeto Tpsabsa ga 6bae u3nbiHEHO e
CblLLEeCTBYBaHETO Ha HaNM4YHM Bb3MOXHOCTM 3a peanu3vpaHe Ha OTBOPEH LUKbN 3a
oTBexJaHe Ha oTpaboTeHaTa Boaa (3arpsita unu oxnageHa).
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B 3aTBOpPEHO-KOHTYpHUTE TepmMOmnoMneHn cuctemum (pur. 2) npes3 HenpekbCHaATO
N30nMpaHn 1 3apuTn B 3emaTta TpbOU uMpKynupa BTopuyeH nyma - soga unv BogHo
GasnpaH aHTMdpu3. PnymabT oTBexaa TonfmMHa OT M KbM 3emsata. Oxnaxga
crpagaTta, kato dnymga noema TonfaMHata OT MOMeLeHusTa, npeHaca A npes
cuctemata M 9 obMeHs CbC 3emATa. 3aTBOPEHO-KOHTYPHU CUCTEMU, B KOMUTO
XNagunHua areHT UUpKynupa AUPEKTHO no MeaHu Tpbbu 3aputm nog 3emsarta ca
M3BECTHM NOA HAaMMEHOBAHWETO TEePMOMOMMNU C OUPEKTHO WUNM MPSKO paswmpeHune
(direct expansion heat pump). O6bw BMA Ha cuctema OT TO3M TUN € MNoKasaH Ha
ur.3. Bbnpekun, ye Tepmonomnute C AUMPEKTHO pasWMpeHue ca OT Han-ctapute
M3rnon3BaHM cuctemum 3a KOMOBMHMPAHO OTOMNEeHMe W KAumaTusauus, npes
nocrnegHuTe roavHu ynotpebata MM e Hamanana 3HadutenHo. Kato oOCHOBHa
npMYMHa 3a TOoBa Ce NocoyYBa BMcoKaTa NpPeumnsHocT, ¢ KoATo TpsabBa Aa ce Hanpasu
M3YNCNEHNETO U MOHTaxa Ha noa3eMHUs Kpbr, 3a Aa (yHKUMOHMPa edEeKTUBHO
TepmonomMmneHaTta cuctema. Cucremute C AUPEKTHO pasWwMpeHue umaTt no-BucokKa
TeopeTMyHa eMEeKTUBHOCT OT OCTaHanuTe BMOOBE TEPMONOMNU CbC 3aTBOpPEH
KOHTYp, NOpaaun U3KNYBaHeTO Ha UMpKynaunmoHHa nomna ot cxemaTa.

B 3aBMCMMOCT OT KOHKPETHOTO M3NbJiHEHWE Ha TpbbOonpoBogHaTa cucTemMa, 3eMHO
CBbp3aHUTE 3aTBOPEHO- KOHTYpHM TepmonoMmnu ce Kknacudwuumpart  KaTto
XOpU3OHTanHu (dur. 2) n BeptukanHu (dur. 4). NeoTepmanHUTe TEPMOMNOMMEHN
cuctemum moraT ga 6baart cBbp3aHM U KbM BogeH 6acenH (dur. 5). OnTumanHata
cxemMa Ha cuctemaTta ce u3bupa B 3aBUCMMOCT OT KOHKPETHUTE reodu3nyHu
ycnoeusi, B KOUTO LWe paboTu TepmonomnaTa; nnowTa Ha oTonngBaHaTa,
pecnekTMBHO KnuMaTu3aupaHa crpaga; M3UCKBaHUATa Ha Bb3NOXUTenute v Ap.
dakTopu. MNpeuynsHnAT aHanna BKNKOYBaA AOPW BUAa Ha noyBaTa M cKanuTe B panoHa,
KbAeTo we paboTu TepmonomneHaTa cuctema.
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