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In the meeting at the 2016 Central Economic Working Conference, Chinese President Xi Jinping
emphasized the importance of expanded use of clean energy for heating in northern regions,
saying it is closely linked to people's well-being, the reduction of smoggy days, improvement in
energy production and consumption, and revolutionary transformation of living conditions in
rural areas. The guiding principle of achieving this is to let enterprises play the key role, while
governments offer support and facilitation, with an aim to provide affordable cleaning heating to
all. Priorities shall be given to the utilization of clean energies, with full flexibilities of using gas or
electricity whenever appropriate, making the most of clean energy to accelerate the increase in
the proportion of clean heating.

Ha 3acepgaHuun LleHTpanbHol PykoBogswen Fpynnbl o dMHAHCOBbIM U 3KOHOMUYECKUM
Bonpocam B 2016 roay lNpe3ngeHT Cun LU3MHbNMH NOAYEPKHY BAaXHOCTb pacliMpeHns
NCNONb30BaHMUSA YACTOM IHEPTUU AN OTONNEHUS B CEBEPHbIX PErMOHAX, 3asABSAS, YTO 3TO TECHO
CBfi3aHO C 6naronony4ymem nofen, COKpaleHneMm gHen CMor, yny4yweHnem npoMsBoaCcTBa U
noTpebsieHUs SHeprun, peBotoLuns B CeIbCKOM 06pase XM3HU. B 3ToM npouecce KoMNaHum
6yayT UrpaTb rMaBHY ponb, a NPaBUTeNbCTBaA ByayT COAENCTBOBATb B PacWIMPEHUM
NCMNONb30BaHMUSA YNCTOM IHEPTMU U NOMOTaTb XUTENAM NPUHATb HOBbIN UCTOYHMK OTOMNIEHUS.
PervoHbl MOryT BbIGUpPATb ra3 UAKn 3IEKTPUYECTBO B COOTBETCTBUU CO CBOUMMU YCIOBUSIMU U

YBE/IMYNBATD [0JIH0 YNCTOW SHEPrUM B IHEPTETUYECKOM CTPYKTYpE.
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Introduction

Observations from a Long-time Practitioner o
in Heating Industry

As a practitioner working in the heating industry for over four decades, | have experienced various ways of
heating in winter of North China, witnessed and participated in the development of the heating industry
from the use of traditional coal-fired boilers to the exploration and application of non-combustion clean
heating with geothermal heat pumps. It has been my daily work to deal with all matters related to heating,
including ensuring production security, guaranteeing energy supply sufficiency, addressing issues of air
pollution, solid waste disposal, and groundwater quality maintenance.

Years of practical experience on the front line of heating industry in China engraved in my mind the
minimum heating temperature required by the Government in winter of North China. To ensure efficiency
and effectiveness of the entire operation of installed heating systems, it is critical to acquire the safest
and most reliable energy supply and constantly improved and pursue technology optimization and
innovations of heating systems, under the premise of being environmental friendly, and convenient in
operation. Today, winter heating in northern regions of China has evolved into an emerging industry
primarily focused on clean heating systems using geothermal heat pumps, as an integrated system that
provides heating in winter and cooling in summer.

Both theory and practice have proven that under the goals of environmental protection and "dual
carbon," the development of the integrated heating and cooling industry driven by new productive forces
requires significantly lower input in system construction and operations, compared to traditional way of
providing heating, cooling, and domestic hot water via separate systems. Now, combustion-free and zero-
emission heating can easily be achieved in designated heating areas.

"As warm as spring" is people's continuous pursuit and beautiful aspiration for "warmth" in winter. There
has been unremitting efforts made in exploring ways to achieve this. From searching for and utilizing
natural caves to artificially digging and building cave dwellings, all reflect the people's understanding
and wisdom of nature. Looking back at the original and simple cave constructions, all manifest people's
wisdom in utilizing the abundant source of natural low-temperature thermal energy (shallow geothermal
energy), utilizing natural insulation layers to maintain space temperature, and using solar radiation
through windows for heat supplementation. Today, with the development of technology and system
application integration, the integrated heating and cooling system utilizes mature heat pump technology
to exchange and accumulate heat by transporting vast amounts of low-temperature thermal energy,
which successfully replaces traditional fossil energy heating at the same cost. It stably ensures that people
enjoy warmth in winter, coolness in summer, and domestic hot water in an environmentally friendly
manner, therefore improving people's quality of life!

The over forty years experience in heating industry makes me feel proud, despite of numerous setbacks.
All efforts pay off when | see development of new technology and equipment bringing warmth, comfort
and happiness to thousands of households. | will remain committed to contribute more to promoting
clean heating and ensuring a warm winter for the general public.

Xu Shengheng



BBeaenue

Pasmbinuiennst npogeccuoHana B 001aCTH OTOIIEHU S o

Bynyuwn criermanucToM B 00acTH OTOIUICHUS Ha MPOTSDKEHNH Ooree 40 JIeT, s MCIBITall pa3iIMyHble CIIOCOOBI 3UMHETO
OTOIUICHNS Ha ceBepe, HAOIoast U y4acTBYsl B UCCIEIOBAHUSIX M MPAKTHKE OTOTUICHUS OT IMPOM3BOJCTBA TPaJHIUOHHBIX
YTOJIBHBIX KOTJIOB JI0 YMCTOIO OTOIJIEHHs O€3 CKUTraHMs TEIIOBBIX HACOCOB Ha ceBepe 3uMoil. B cpoell pabore s
3aHUMAJICSI MHOTUMU BOIIPOCAMHU, CBA3aHHBIMU C TEIJIOM, IIPOXJIAJO0H, Kapoil U XOJ0A0M, BCE U3 KOTOPBIX KacalluCh
obecrieueHust 0€30IaCHOTO MIPOU3BOJACTBA U HKCIUTyaTallMH, OE30MaCHOCTH YHEPrOCHA0KEHUS, a TAaKXKe yIPaBICHUS
3arpsi3HEHMEM BO3/lyXa, yAaJeHHUs TBEPABIX OTXOJO0B, IOJAEpKAHUSA KauecTBa MOA3EMHBIX BOJ U APYTUX BOIPOCOB,
CBSI3aHHBIX C OTOIIJICHUEM.

MHoOTONIEeTHII NPaKTUYECKUI ONBIT U Hacleaue o0pa3oBaHUs B 00JaCTH MPOMBIIUICHHOTO Pa3BUTHS YOeaMIH
MEHS B TOM, YTO B CaMbIX CYpPOBBIX 3UMHHUX YCJIOBHUSIX Ha CEBEepe XKuias cpefa B 0003HAYCHHBIX 30HAX OTOIUICHHS
JIOJDKHA COOTBETCTBOBATh MHHHMMAJIBHON TEMIIEpaType OTOILICHHsI, TpeOyeMOl rocyqapcTBOM. J[Jisl 3TOTO MBI JTOJIKHBI
103a00TUTHCSL O TOM, YTOOBI CHCTEMbI OTOIUICHUSI CTPOMIIUCH ¢ Pa3yMHBIMH 3aTpaTaMy M HCIOJIb30BAIMCH ¢ MUHHUMAJILHOM
3¢ (HeKTUBHOCTHIO. DTa IeNIb MOXKET OBITh JOCTUTHYTA TOJIBKO IyTeM BbIOOpa Haubosiee 6€301acHOrO W HaJEKHOTO
SHEProCHa0XKEHHsI, TIOCTOSHHOTO COBEPILICHCTBOBAHMS M IIPO/IBMYKEHHSI HHHOBAIIMOHHBIX TEXHOJIOTHH B CHCTEME B YCIIOBHAX
3aIIMTHI OKPYIKAIOIICH CpeJibl M yoOCTBa AKCILTyaTaIHH.

CeronHs OTOIJICHHE 3UMOI Ha CeBepe MOXKET pa3BUBAThCSA B HOBYIO OTPacib, HHTETPUPYIOUIYIO OTOIJIEHUE U
OXJIAXKJECHNE, B OCHOBHOM HAa OCHOBE CUCTEMBI UUCTOTO OTOIIEHUS C UCIIOIb30BAHNUEM TEIJIOBBIX HACOCOB I'€0TEPMaIbHON
sHepruu. Teopust U MpakTHKa J0Ka3ajy, YTO Pa3BUTUE 3TOM HOBOM MHTErPUPOBAHHON OTPACIIM OTOIUICHUS U OXJIAXKICHUS
B YCJIOBHSIX 3aIUTHI OKPYKAIOIICH Cpeabl U JOCTHKEHUS LeJeH B 001aCTH «IBYXYyTJIEPOIHOI» MOJUTHKU Tpelyer
MEHBIINX 3aTPaT Ha CTPOUTEIBCTBO U DKCIUTYaTallMIO CUCTEMBI, YEM TPAAMIIMOHHBIE METOJBI YHEPTOUCIIOIb30BAHMS,
BKJIIOUAIONINE OT/AEIbHBIE CUCTEMBI OTOIJICHUS, OXJIAXKACHHS U OBITOBOW ropsiueil BOAbI, MpH 00eCTeYCHUHU
OIMHAKOBOH (yHKIMOHANEHOCTH. OHa TaKKe MOXKET 00ecHeynTh 0e33a0pbI3HEHHYIO U HYJIEBYIO JKCILIyaTaluio B 30HE
HCIIOJIb30BaHUs.

«Kax Terno BecHbI» — 3TO HEMPEPHIBHOE CTPEMIJICHHE W MPEKPACHOE JKEIaHue JIoNeH K «Teruty». B monroit nctopun
JIFOZIM HEYCTAHHO pabOTalIM M MCCIETOBAIM TS JOCTYOKEHUS 9Tor Hend. OT MoMcKa U UCHONb30BaHMS PUPOJHBIX TTeIep
JI0 MCKYCCTBEHHOTO BBIPBITUSI U CTPOUTEIHCTBA MEIIEPHBIX KIIMII, BCE ATO OTPAXKAeT MOHUMAHUE U MYAPOCTH JIFOJEH O
npupoze. Eciu ornsieTscsi Ha CerofHsIIHAE MEPBOOBITHBIE U TIPOCTHIE MEIIEPHbIE KOHCTPYKIIMH, TO MOXKHO 3aMETHUTH,
YTO OHM TMOJHBI MYAPOCTH JIIOJIEH B UCIOJIB30BAHUN IapaHTHUPOBAHHOTO MCTOYHUKA MPHUPOIHON HU3KOTEMIIEpaTypHO
TETUIOBOM SHEPruM (MOBEPXHOCTHOM Ie0TepMalIbHOM SHEPIUM), UCIIOIb30BAHUH TIPUPOIHBIX TEIIOU30MIALMOHHBIX CIIOEB UL
MOJIAEPKAHKS TEMITEPaTyphl IPOCTPAHCTBA U UCIIONB30BAHUH COJHEYHOTO M3IYUEHHS Yepe3 OKHA JUIsS JOIOITHUTEILHOTO
ororuienus. CeroaHst, ¢ pa3BUTHEM TEXHOJIOTHU U MHTETpalliell PIMEHEHHUs CHCTEM, HHTETPHPOBAHHAS CHCTEMA OTOTLICHHS U
OXJIOXK/ICHHS UCIIONB3YET 3pelible TeIIOBbIe HACOCHBIE MPOIYKTHI [yl OOMEHa Teruia ¥ TPaHCIOPTUPOBKU OIPOMHBIX 0ObEMOB
[IPUPOTHO HAKOTUICHHOH HU3KOTEMIIEpaTypHOH TETUIOBOM SHEPIUH, 3aMEHsIS TPAANIIMOHHBIE HCKOTIAeMble SHEPrOHOCHUTENH, HE
IPEBBIILIas UX HKCIUTyaTallMOHHBIX 3arpar. OHa cTaOMIbHO 0OecrednBaeT JIIOAIM TEIUIO 3UMOH, MPOXJIaay JIETOM U OBITOBYIO
TOpSTIYIO BOAY B OKOJIOTHUYECKH YUCTON CPEZe, MOBBIIIAs Ka9eCTBO KH3HHU JIFOIeH !

51 ropxKych Te€M, 4TO s BEIOpal Kapbepy B cepe OTOIICHHS. 3a COPOK JIET s HEPEXUT «MHOIO Oypb U AOKACHY,
HO BCAKHH pa3, KOIla sl BUXKY, KaK Hallld TEXHOJOIMU U 000pYIOBaHHE NIPUHOCAT TEIJIO ThICSUaM JAOMOB U YIbIOAroTCs
JIOBOJIbHBIE JKUTENH, S 4yBCTBYIO, YTO BCe ycmuus cTosT Toro! S Oymy mpomoykaTh Ipuiararth YCHIIHs, YTOOBI BHECTH
GompImnii BKJIAJ B COEHCTBHE YHCTOMY OTOIIICHHIO CEBEPHBIX PETHOHOB U 00eCHeUeHNe TEIIOH 3UMBI JUIS HAaCeNICHHSL.

Croit LLU3HX3H
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EVER SOURCE SCIENCE &TECHNOLOGY DEVELOPMENT GROUP CO..LTD.
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Under the integrated administrative framework of CHY'Y(Hong Kong) Development Group, Ever Source Science & Technology Development Group
Co., Ltd. focuses on the research and promotion of shallow ground energy (heat) as an alternative to traditional fossil energy in providing heating
for northern China in winter, with special emphasis on the industrialization of its original technology. The company is committed to the thorough
upgrading of traditional fossil-fueled heating industry, and the provision of clean heating free from combustion and emission by using heat pump
technology to upgrade low temperature geothermal energy that is ubiquitous in nature to achieve integrated provision of heating and cooling to North
China.

B pamkax uHTerpupoBaHHo# cuctemsl ynpasiaeHus Ilexkuna n I'onxonra Kuras (Hong Kong) I'pynna passutus XoHbloroaHb, X2HBIOIOAHb
Texunonomxu Jlepenonment I'pyn Ko., JIta Goxycupyercs Ha HaydHBIX MCCIIENIOBAHUAX M MPOJIBHKEHUH HETTyOOKOH re0dHEpreTukH (Temna) B
Ka4yecTBE aTbTEePHATHBBI TPAJUIMOHHON MCKOMAeMOI SHEPTHH JUI 3UMHETO OTOIUICHHS Ha CEBepe, yAenss 0coboe BHUMAaHKNE MHIYCTPHATN3AIIN
pa3pabOTKN OPUTHHAIBHBIX TEXHOJIOTMi; B HOBYIO 3py KOMITaHHs CTPEMUTCS K IIyOOKOH M BCECTOPOHHEI MOAEPHHU3AINN TPaANIHOHHON HHILYCTPHI
OTOTLICHHS, OCHOBAHHOM Ha MCKONAEMOI SHEPIHH, a B HOBYIO 9Py - HCIOIb30BAHHIO TEMJIOBBIX HACOCOB /T TPAHCTIOPTHPOBKH KPYIMHOMACIITAOHOM,
MIXPOKOMACINTAOHON M MOBCEMECTHO PACIPOCTPAHEHHONW HU3KOTEMIIEPATYPHOH TEIIOBOW SHEPTHM B MPUPOJE IS YUCTOTO OTOTUICHHUS 30HBI
OTOILICHHS O€3 CHKUTAHHS U HyJIEBBIX BRIOPOCOB, @ TAKXKE Pa3BUTHIO YUCTOTO OTOIICHHS C MOMOIIBIO F'€0TEPMAIIbHBIX TETIOBBIX HACOCOB B CEBEPHYIO
3UMY - pa3BUBAIOIIEHCs OTPACIM HHTETPALlMH TETJIa U XOJI0/a.

TEHE—, IWEAR FLFLSESCITEG, RRESHUESL

Safety first, standard speaks Build a solid foundation, and ensure full implementation
BesonacHocTb npesbilLe BCero 3anoxuTe NpoYHbIn hyHAAMEHT 1 pa3 3a pa3oM XBaTaWTechb 3a peanusavmio

RfEEEHsE, mRIFE—X

Be a responsible doer and happy worker
[enaiTe Bce OTBETCTBEHHO U paboTaiTe C yaqoBONbCTBUEM KaXabli AEHb

ASBRRFIEELE

Harmonious coexistence of human and nature
MycTb NoAY HACNaXAAOTCS BbICOKMM Ka4e€CTBOM XKU3HU

I EMESZSRREE
For better quality life of all
MNo3BoNuUTL NOAAM XWUTb JOCTONHO
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To achieve industrial development by adapting our original technology to local conditions while stringently maintaining groundwater
quality; to ensure shallow-ground geothermal energy as an alternative energy source for winter heating, and to improve the scientific and rational
utilization of heating energy that matches the temperature needs with appropriate energy grades.

HayuHo-paumoHansHoe UCNonb30BaHWE WCTOMHUKOB OTOMMEHUS!, KOTOPble MOXHO 6bINo Gbl UCMOMNb30BaTh MPU MOMOLLM
Hanbornee opurMHasnbHbIX METOA0B c6opa (TenmnoBbIX) NOA3EMHbIX BOA, B LIENsX MPOMBILLIIEHHOTO Pa3BUTKSI, C TEM YTOGbI MOBEPXHOCTHAsS SHEPTUs
(Tenno) morna Wcnonb3oBaTbCs B Ka4ecTBE anbTepHaTUBbl 3MMHEMY OTOMMEHUIO, @ Takke ANS JanbHeNllero CoBEpPLIEHCTBOBAHNS Hayku 1
paLmMoHanbHOroO UCMOMb30BaHNUS UCTOYHUKOB QHEPTUU, «TEMMEPATYPHOTO AUaMeTpa pTa, CPaBHUMOTO C YPOBHEM SHEPTUM».
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KATAJIOI

Tenmj1oBOM HACOC C HA3EMHOM
JHEPruer YMcTroe OTOINJICHHUE
B CEBEPHYIO 3UMY

- Pa3BUBAKOIIASCS OTPACJIb
HHTErpamum TerJia u X0J10/1a

CleluaJIbHbIN COOPHUK
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Clean Heating with Geothermal Heat Pumps in Winter of Northern China
—an Emerging Industry of Integrated Heating and Cooling

PRACTICING CLEAN HEATING WITH
GEOTHERMAL HEAT PUMP IN WINTER
OF NORTHERN CHINA

—— Five Main Stages of the Development of the
Emerging Industry of Integrated Heating and Cooling

The first stage:

Establish and develop the company to realize patent technology utilization and scientific
innovations. The company formulated the goal of developing and utilizing low-temperature
thermal energy to replace the combustion of traditional fossil energy, addressing people's
needs for warmth in winter, coolness in summer, and daily domestic hot water. Through
"pursuing the harmonious coexistence of human and nature," the company strives to "improve
people's life quality".

The second stage:

Systematic technical exploration with the staged goals of energy conservation and
environmental protection.

The third stage:

Industrial development practice with the core goal of implementing President Xi's instructions
on clean heating in the north.

The fourth stage:

During the COVID-19 pandemic, systematic analysis and studies on the big data accumulated
over the years on clean and combustion-free heating via geothermal heat pumps in winter in
northern China, and improving system management and innovation.
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The fifth stage:

After overcoming the pandemic, enterprises set out again. Under the dual carbon objectives,
the company further promotes the integration of heating and cooling industries with new
productive forces, realizing the high-quality development of the emerging industry of clean
heating with geothermal heat pumps in winter of northern China.

<> TIPS FOR HEATING IN WINTER <>
OF NORTHERN CHINA

_ e Required regions for Winter He

* The "Thermal Design Code for Civil Buildings" divides China into five
climate zones for thermal design of buildings: severely cold regions, cold
regions, hot summers and cold winters regions, hot summers and warm
winters regions, and moderate regions. Most of the regions in China that
require heating in winter are located in severely cold and cold regions.

t be Ensured in North China == F

U * Heating in Winter is a necessity for residence of North China to endure b
cold winter.

* Heating in winter brings the warmth of the Party to every household.

* Heating in winter is a concrete manifestation of the superiority of the
socialist system.

» Heating in winter constantly pursues to offer the safest, simplest, and
most reliable supply of heat, with convenient and secured energy
supply and affordable cost for users featuring low investment and
operational cost.

* Heating in winter shall contribute to ethical energy utilization, i.e.,
"matching temperature needs with equivalent energy grade".
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Clean Heating with Heat Pump Technology i

— Emerging Industry of Integrated Heating &

Under the harshest winter conditions in northern China, and well within
the allocated electricity capacity as regulated by national standard, the
Heat Pump Heating System powered by one unit of electricity can transfer
heating that could normally be generated by 3 units of electricity. This
system by collecting and utilizing the naturally stored low-temperature
thermal energy from the ground, provides a suitable temperature warmth
for human, animals, and plants to survive and grow. Under the dual
carbon targets, it achieves the national standard temperature for all
heating area at a cost at par with that of coal combustion and as 50% of
the energy consumption by coal-fired heating. In an era when new quality
productivity development is prioritized, the constant expansion of clean
heating with heat pumps will help to greatly enhance energy efficiency by
achieving winter heating and summer cooling with one integrated system,
and to realize deep-level industrial upgrading. Clean heating with heat
pumps as a newly emerged industry in North China will greatly uplift
people's living quality, while achieving high energy efficiency.

The development of Ever Source Science & Technology Development
Co., Ltd would not have been possible without the support of scientists
and experts from various fields. Among all the high remarks and feedback
received, the following is taken as an illustration to show the deep
appreciation.

Excerpt from the Evaluation Report

"Beijing HY'Y Science & Technology Development Co., Ltd. launched
this project in March 1997, named as the Central Liquid Heating and
Cooling Integrated System, which is currently named HY'Y Geothermal
Energy Heat Pump Environmental System. This is an energy-saving
and environmentally friendly heating (cooling) system utilizing low-grade
energy sources. It is a strong contender of the 21st century to replace
traditional heating (cooling) methods and also a practical technological
solution to achieve sustainable development of HVAC."

Source: "New Product and New Technology Evaluation and Acceptance Certificate” [2001]
No. 02, issued by the State Economic and Trade Commission
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WITH FULL RESPECT TO THE SCIENTISTS AND
EXPERTS WHO HAVE SUPPORTED US, SOME
PICTURES OF THEY WORKING WITH US, ARE
SELECTED AND SHARED IN THE FOLLOWING.

Wu Yuanwei

In his lifetime, he served as
the Chief Engineer and Deputy
Director of the China Academy
of Building Research, overseeing
various aspects including urban
central heating, building energy

Wang Jiyang
Academician of the Chinese
Academy of Sciences,
Distinguished Chief Scientist
and Doctoral Supervisor at the
Guangzhou Institute of Energy

Yan Qisen

In his lifetime, he served as a
Professor in the Department of
Building Technology Science at the
School of Architecture of Tsinghua
University, a Doctoral Supervisor, and
the Director of the National Higher

Hou Jingyan
In his lifetime, he served
as the Deputy Director and
Chief Engineer of the Beijing
Geological Survey Bureau,
as well as an Advisor to the
Beijing Municipal Government

Wu Desheng

Former President and Party Secretary
of Beijing Architectural Design and
Research Institute, currently serving
as Consulting Chief Engineer, Vice
President of the Chinese Association of

Wu Qiang
Member of the 14'"
National Committee of the
Chinese People's Political
Consultative Conference,
Academician of the Chinese
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Ni Jinren Hu Chunhong Xu Wenfa
Member of the 14" of the Member of the Chinese Former Dean of China Urban Planning
Chinese People's Political Academy of Engineering, & Design Institute, Deputy Dean of
Consultative Conference Deputy Director of China Harbin Institute of Civil Engineering and
National Committee, Institute of Water Resources Architecture, and Chairman of the Regional
Academician of the and Hydropower Research, Energy Professional Committee of China
Chinese Academy of Professorate Senior Engineer Building Energy Efficiency Association.
Sciences,Professor,Doctoral Currently, Honorary Chairman of the

Wu Wengui Xu Wei Chai Xiaozhong
Former Chief Engineer of Chief Scientist of China Building Research In- Former Deputy Director of
Beijing Water Authority stitute Co., Ltd., Director of the National Quality Beijing Municipal Commission

Supervision and Inspection Center for Building of Development and Reform,
Energy Efficiency, and Chairman of the Hous- Former President of Beijing
ing and Urban-Rural Development Ministry's Energy Conservation and

Environmental Protection

Committee for Standardization of Building En-
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A BRIEF ACCOUNT OF THE EVOLUTION
OF CLEAN HEATING THROUGH
GEOTHERMAL HEAT PUMPS IN WINTER
OF NORTHERN CHINA

Author: Wang Xuezhi, Li Daqiu, Li Yanchao

1.What Is Low-Temperature Thermal
Energy?

For heating purposes, low-temperature
thermal energy refers to low-grade
heat that cannot be directly utilized for
heating. This type of energy is diverse,
including heat energy stored in rock
and soil, groundwater, or surface water
(shallow geothermal energy), heat energy
contained in the air (air energy), thermal
energy found in rivers, lakes, seas,
original sewage, recycled water, and low-
temperature industrial waste heat. These
low-temperature thermal energies can
serve as low-temperature heat sources for
heat pump systems, enhancing the quality
of energy through heat pump technology to
achieve heating and meet national heating
temperature requirements.

(1) Shallow Geothermal Energy(heat)
(shallow geothermal energy, shallow
low-temperature geothermal energy)

Shallow geothermal energy(heat), also
known as shallow geothermal energy
or shallow low-temperature geothermal
energy, refers to renewable energy with a
temperature below 25°C that is stored in
rock and soil, groundwater, or surface water
within a depth of 200 meters. It is a product

of the combined effects of geothermal
conduction and solar radiation. Shallow
geothermal energy boasts significant
advantages such as vast reserves, rapid
regeneration, wide distribution, and low
cost with environmentally friendly and
safe extraction methods tailored to local
conditions. It is a valuable, natural, green,
clean, and renewable energy source.

(2) Air Energy(heat)

Air energy(heat) refers to the low-grade
thermal energy contained in the air. Its greatest
advantage is its ubiquity, but its temperature
trends are contrary to heating demands in
northern China's winter, making it challenging
to ensure stable operation of heat pump
systems under the harshest climate conditions.

(3) Other Low-Temperature Thermal
Energies

Other low-temperature thermal energies
include heat energy found in rivers, lakes,
seas, original and recycled water, low-
temperature industrial waste heat, and
other low-temperature thermal energies.
These are commonly used as low-
temperature energy sources for heat pump
systems and should be prioritized when
conditions permit.
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2.Emphasizing the Utilization of
Shallow Geothermal Energy for Clean
Heating without Combustion in Winter
in Northern China

(1) Abundant, Widespread and Sustainable

Shallow geothermal energy, originating from
geothermal conduction and solar radiation, is
stored beneath the earth's surface, with vast
reserves and sustainable supply. In northern
China's winter, when temperatures can
plummet below -15°C, the temperature below
the frost line remains above 0°C, ensuring
the normal operation of heat pumps.

(2) Tailored Extraction Technology with
Mature and Advanced Processes

Using groundwater as a medium, efficient
and safe extraction of shallow geothermal
energy is achieved through the adjustment of
single-well heat exchange capacity based on
geological conditions, while ensuring 100%
recharge of groundwater. This addresses
the international challenges of underground
water pollution and water loss caused by the
use of groundwater for heating.

3.From a Pioneer in Heating Industry to
a Thriving Heating-Cooling Integrated
Industry Today

In the late 20" century, entrepreneurs from
the Ever Source Science & Technology
Development Group Co., Ltd. formed a
professional technical team engaging with
domestic and international experts and
scholars to jointly tackle challenges. After
numerous experiments and improvements,
they developed the technology of single well
circulation i.e., heat exchange geothermal
energy collection well. In 2000, Beijing Ever
Source Science & Technology Development
Group Co., Ltd. was established, aiming
to develop and utilize shallow geothermal
energy as an alternative heating source. On
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February 9, 2001, during an expert appraisal
conference organized by the Beijing
Municipal Economic and Trade Commission,
the technology was confirmed as the first in
the world, reaching international advanced
levels. The appraisal concluded that the
technology "will be a favorable competitor to
replace traditional heating (cooling) methods
in the 21st century and a feasible technology
for sustainable development of HVAC." The
promotion of this technology has contributed
greatly to clean heating with geothermal
heat pumps in winter in northern China,
attracting the attention of the government
and society, earning it the title of "Pioneer
Heating in the 21st Century."

As an internationally innovative technology,
experts strictly scrutinized its naming from
the outset. Discussions were held on how
to name this underground heat energy
and the corresponding technologies.
After deliberation, the name "shallow low-
temperature geothermal energy" was
initially proposed, and later simplified
to "shallow geothermal energy" with
widespread adoption. In March 1997, the
entrepreneurs of Ever Source Science
& Technology Development Group Co.,
Ltd. filed a project named "Central Liquid
Heating and Cooling Source" with Beijing
Municipal Economic Commission for their
upcoming new product. After the company's
establishment, the product was named
the "Central Liquid Cold and Heat Source
Environmental System." With the increasing
scale of promotion and product variety,
the name gradually evolved into the "Ever
Source Science & Technology Development
Group Co., Ltd. Geothermal Heat Pump
Environmental System."

After over two decades of steady
development, Ever Source Science &
Technology Development Group Co., Ltd.
has emerged as a leading industrial group in
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the field of clean heating with geothermal
heat pumps in winter for northern China.
Its technology has been widely applied to
various facilities, including office buildings,
hospitals, schools, hotels, large shopping
malls, residential communities, high-end
villas, as well as public facilities such as
stadiums, exhibition halls, and swimming
pools. It also covers special areas like
facility agriculture, industrial plants, and
low-temperature grain storage. Worth
mentioning is that the "Yuegong-1" lunar
exploration laboratory and the outdoor
temperature-regulated landscape pool
in China have also adopted Ever Source
Science & Technology Development Group
Co., Ltd.'s technical solutions to replace
traditional combustion heating methods
and achieve clean heating. Ever Source
Science & Technology Development
Group Co., Ltd.'s geothermal heat pump
environmental system has received
unanimous praise from experts both at
home and abroad, and was recommended
to the Beijing Organizing Committee for
the 2008 Olympic Games, successfully
applied during the event. This innovative
move showcased China's outstanding
achievements in the application of
renewable energy to the world.

In the long-term process of scientific
research and commercial operation, Ever
Source Science & Technology Development
Group Co., Ltd. has always adhered to its
independently developed "the technique of
single well circulation and heat exchange
geothermal energy collection well" as the
technical cornerstone and the clean heating
system using geothermal heat pumps has
been launched. It has introduced a dual-

function system that provides both heating in
winter and cooling in summer with excellent
energy efficiency. The company is committed
to improving people's quality of life and
is actively building a new industrial chain
integrating heating and cooling in the new era.

4.Current Names and Previous Names

(1) Clean Heating System using Geothermal
Heat Pumps in Winter of Northern China

Previous names include: Heng Youyuan
Geothermal Heat Pump Environmental
System, Heng Youyuan Geothermal
(Thermal) Energy Heat Pump Environmental
System, Single-Well Circulation Geothermal
Heat Pump Environmental System, HYY
Geothermal Heat Pump System, HYY
Ground Source Heat Pump System, Shallow
Geothermal Heating (Cooling) System,
Central Liquid Heating and Cooling Source
Environmental System.

(2) Shallow Geothermal Energy

Previous names include: Shallow Geothermal
(Heat) Energy, Shallow Geothermal Energy,
Geothermal Source Energy, Shallow
Geothermal (Temperature) Energy, Shallow
Low-Temperature Geothermal Energy.

(3) Geothermal Energy Heat Treasure
System

Centralized Energy Collection Distributed
Geothermal Energy Heat Treasure System
(Single-Well Circulation Heat Exchange
Geothermal Energy Heat Treasure System),
Individual Household Energy Collection
Geothermal Energy Heat Treasure System
(Buried Pipe Heat Exchange Geothermal
Energy Heat Treasure System).

59




SPECIAL ISSUE

Clean Heating with Geothermal Heat Pumps in Winter of Northern China
—an Emerging Industry of Integrated Heating and Cooling

GEOTHERMAL HEAT PUMP CLEAN
HEATING AND INTEGRATED SYSTEM
OF HEATING AND COOLING AS AN
EMERGING INDUSTRY

——Partial Project Cases

Author: He Tianyue, Li Yanchao, Li Song, Liu Baohong, Li Daqiu

Dalian Hutchison Whampoa (Yunnanwan) Residential
Project for the Implementation of the "900MW Permanent
Active Distributed Geothermal Cold and Heat Source Station
Heating Franchise Agreement for Xiaoyaowan International
Business District"

Abstract : The Dalian Hutchison Whampoa (Yu Nan Wan) project is an energy-saving
and emission-reducing residential geothermal heat pump clean heating project
implemented under the enterprise-led, government-approved regional energy
planning. The project has achieved significant energy savings and emission reductions,
helping to achieve the region's dual carbon goals. The project has achieved a heating
temperature that meets national standards without increasing the additional costs of
builders or users, and has received positive feedback from users.
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Fig.1 Xiaoyaowan International Business District 900IMW Constant Active Distributed Geothermal Cold and
Heat Source Station Clean Heating (Cold)
- Geothermal Hot and Cold Integration of Emerging Industry Discussion

1. Project introduction

Dalian Hutchison Whampoa (Yunnanwan) project
is located in a cold area. It adopts the heat pump
environmental system based on the single-well
circulating heat exchange ground energy collection
technology to realize clean heating with ground
energy heat pump for the entire residential community.
The project has been successfully achieved quality
heating for two consecutive heating seasons in 2022
and 2023, and become another exemplary project
of constant source energy heat pump environment
system for stable heating in the cold area of Northeast
China. The project is called as “Dalian Xiaoyaowan
International Business District HYY-900MW
Distributed Ground Energy Cold and Heat Source
Station Project, a residential compound developed
by CK Asset Holdings Group in Dalian area under
the Regional Ground Energy Non-Combustion Smart
Heating (Cold) Planning for Buildings (see Notes for
details) and the Franchise Agreement for 900MW
Constant Active Distributed Ground Energy Cold and
Heat Source Station in Xiaoyaowan International
Business District. It is also another example of
solving the development problems of the international
heating industry with the original technology of Beijing

Zhongguancun as the core, and it
is also the first cooperation project
between the two Hong Kong
headquarters (CK Asset Holdings
Limited and CHYY Development
Group Limited) in the mainland.

Fig.2 Picture of Hutchison Whampoa
Project in Dalian
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2.Builder cost analysis

Table 1 Initial Cost of the Builder

. Area Cost Unit Price
Initial Input Cost (m?) (RMB) (RMB/square meter) Remark

Heat Supol This fee includes the urban

) PRy infrastructure installation fee, and
Ancillary 58378 1751340 30 " .
Construction Fee' does not add additional heating
supporting constrution costs
Ca;iﬁ:gonz 58378 2335120 40

Note1: Heats supply ancillary construction fee: Hutchison Whampoa Wolong North Real Estate Company has paid the urban
infrastructure allocation fee of Hutchison Whampoa (Yunnanwan) project, which is ultimately returned to the heating unit
by the planning and Construction Bureau of Jinzhou New Area, so the construction side does not incur any additional
heating supporting construction cost.

Note2: Electricity capacity increase cost: This cost is borne by the builder and is within the conventional building distribution
standard (the actual regional building can reserve summer air conditioning distribution capacity to meet).

3. User heating cost analysis

The project shall charge heating fees according to the “Notice on Reducing the heating price
of the Main urban Area” of Dalian City (No. [2015] 638), and the residential heating price is 26
RMB/square meter (floor area); The heating price for non-resident residential buildings is 31
RMB/square meter (floor area). Household heating costs are the same as traditional thermal
heating costs, without any additional costs, and being affordable to residences.

Fig.3 Brocade of Appreciation from Hehuang Fig.4 In 2024, Hutchison Real Estate
Property in 2023 Achieved the Golden Flag Again
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4.Analysis of operating cost and benefit of heating side
(1)Analysis of operating costs and energy consumption

Table 2 Operating Costs and Energy Consumption for each Heating Season

. Heating Power Electricity Electrova- Energy
Heating . Consump-
Year Area |Consumption Charge Lence tion Remark
2 L] L]
(m?) (kWeh) (RMB) (RMB /kW¢h) (KWeh/m?)
2021 58378 1339828 951278 0.71 22.95 58378 m” normal heating
2022 | 58378 1017798 711566 0.70 17.43 58378 m” normal heating

3109 m’ of normal heating,
42,928 m® of unsold area
2023 58378 683768 488206 0.71 11.71 using low temperature
transport, 12341m? for
supply suspension.

Note: The operation data for three consecutive years show that with the energy consumption of the normal use of the project
decreasing year by year, the energy consumption decrease in the 2022 heating season compared with the 2021
heating season is mainly due to the stable heat dissipation of the building structure. The significant reduction in energy
consumption in the 2023 heating season is mainly due to the start of on-demand heating in 2023 (unsold area using low
temperature (anti-freeze) mode).

According to the Regulations of Dalian Heating, the first two heating seasons of the project in
2021 and 2022 shall be paid by the construction party for all areas. It also proves that the full
operation capacity of the heating system is sufficient , and the full payment ensures the heating
enterprise is profitable, and the local government’s heating policy is scientific and reasonable.

In 2023, heating enterprises began to collect heating fees from actual residents, and faced with
a small loss when the occupancy rate was only 5.6%, heating enterprises without government
subsidies managed to ensure heating supply, manifest the social commitment of heating
enterprises, and also reflects the strong anti-risk ability of ground heating.

(2) Breakeven point calculation

According to the operating electricity price of 0.7 RMB /kW+h, when the heating charge area is
38,443 square meters, while the actual occupancy rate is not less than 65%, the project can
achieve breakeven heating.

5.Analysis of the emission reduction effect assuming that the occupancy rate
reaches 90%

When the occupancy rate is 90%, the total electricity consumption of the project during the
annual heating season is only 1,050,800 kW<h, which can reduce carbon dioxide emissions by
797 tons per year compared to traditional coal-fired heating.
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The construction cost of HYY ground energy heat pump environmental system is reasonable,
the operation cost is economic, and the efficiency of energy saving and emission reduction is
outstanding, which meets the demand of clean heating in the north.

Planning for Building Intelligent Heating (Cold) without burning of Ground
energy in the project area of HYY-900MW distributed Ground Energy Cold
and Heat Source Station in Dalian Xiaoyaowan International Business

District

Fig.5 Actual Planning Map and Schematic Diagram of Dalian Xiaoyaowan International Business District

Xiaoyaowan International Business District
plans 15 million square meters of buildings,
all of which adopt the constant source
energy heat pump environmental system
with the core of “single well circulation
heat exchange ground energy collection
technology” to provide winter heating,
summer cooling and domestic hot water
services for some buildings.

The total instantaneous maximum cooling
load and instantaneous maximum heating
load of Xiaoyaowan International Business
District are 1045MW and 787MW, respectively,
and the annual hourly cumulative cooling
supply and annual hourly cumulative heating
capacity are 1.27 million MW<h and 1.76
million MW-+h, respectively. The overall
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plan is to configure 216 distributed ground
energy heat pump stations to meet the
heating and cooling needs of the entire
region.

The total investment of the overall energy
cold and heat source station is 3.2 billion
RMB (the construction unit invests according
to the supporting standards of municipal
facilities, and the rest is invested by HYY
Group), which can be flexibly implemented in
a distributed way to match the construction
progress of regional projects, and the
phased investment reduces the initial
investment intensity. Avoiding the traditional
centralized thermal power plant or regional
boiler room and municipal pipe network
of 4.5 billion RMB one-time premature full
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investment, the investment intensity of
local governments and construction units
is reduced by 10 times and can be phased

according to demand.

It is expected that after the completion of
all planning, the annual energy supply will
be 12.9676 million gigajoules (1 gigajoule
=1000 megajoules), of which the annual
heating capacity will be 6.4638 million
gigajoules and the annual cooling capacity

will be 6.6538 million gigajoules. Compared
with the traditional system, 179,851 tons
of standard coal are saved annually, of
which 97,330 tons of standard coal are
saved annually for heating and 82,521
tons of standard coal are saved annually
for cooling. The annual emission reduction
amount of carbon dioxide is 444,200 tons,
the emission reduction amount of sulfur
dioxide is 3,600 tons, and the emission
reduction of dust is 1,800 tons.

A Typical Project of A Tall Space Factory in A Cold Area That
Has Been Running Steadily for Nine Years

——The Magna Project in Anshan, Liaoning Province, which is
Controlled by American Magna Magnetic Power Co., LTD

Abstract : The transformation of high-energy-consuming traditional factory heating
projects in cold areas ensures the environment and temperature, and reduces energy

consumption and heating costs.

Liaoning Anshan Qinyuan Energy Saving
Equipment Manufacturing Co., LTD.
(Liaoning Anshan Magna Project) is
a company controlled by MagnaDrive
Corporation, which mainly produces
permanent magnet eddy current flexible
energy saving devices. The project is located
in a cold area. The original old plant uses
electric boilers for heating in winter. Due to
the tall plant structure and large space, the
heating operation cost was high. In 2015,

the factory decided to use the Ever Source
energy heat pump environmental system for
supply of heatin, cooling and domestic hot
water for buildings in the factory. After the
transformation was completed and put into
use, it has been running stably for 9 heating
and cooling seasons. In recent years, the
owner fully affirmed and highly praised the
advantages of ground energy heat pump
heating: safe and reliable, low cost, energy
saving and environmental protection effect.
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Fig.6 Picture of Magna Project Plant Area Fig.7 Picture Inside of the Plant Area of Magna Project

The heating period of Anshan City is 5
months, from November 1 to March 31 of
the following year, the winter is long, and the
extreme temperature in winter is -30.4 °C in
history, and the average annual temperature
is 8.8°C. The Anshan Magna project, in light
of its local conditions, uses the shallow

geothermal energy with a relatively constant

temperature as a reliable heat source for
the ground energy heat pump, ensuring
the efficient and continuous heating of
the ground energy heat pump in the cold
winter, saving more than 60% of the annual
heating cost (about 270,000 RMB), and
reducing about 126 tons of carbon dioxide
emission annually.

Enterprises Participate in Investment, Construction and
Operation of the Integrated Project
——Changchun North Lake Science Park Phase Il C3 Block

Ground Energy Heat Pump Project

Abstract : Investment, construction and operation of the integrated system for heating
and cooling in severely cold areas; a practice of collaboration of partners with each

other's comparative advantages.
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Fig.8 Bird's-eye View of Changchun North Lake Science Park

Changchun Beihu Science and Technology
Park is a new science and technology city
built by Beijing Science and Technology Park
Construction (Group) Co., LTD. (hereinafter
referred to as “Beike Construction”) and
Changchun Municipal Government of
Jilin Province, relying on the construction
experience and advantages of Beijing
Zhongguancun Science and Technology
Park, which covers high-tech park, financial
business, ecological housing and other product
forms in one. As the builder of Zhongguancun
Industrial Park, Beike Construction will
promote and apply the original technology
from Beijing Zhongguancun - single-well
circulation heat exchange ground energy

collection technology to Changchun Beihu
Science and Technology Park. Changchun
North Lake Science and Technology Park is
in a cold area. HYY heat pump environmental
system is used to provide heating and
cooling services for buildings in the C3 block
of Science and Technology Park Industrial
Phase Il. The project was put into use in 2017
and has been running steadily and reliably for
7 years. The energy heat pump environmental
system is an integrated project jointly invested,
constructed and operated by Changchun
North Lake Science and Technology Park
Development Co., Ltd. and Ever Source
Science and Technology Development Group
Co., LTD.
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Cas

The First Project of Integrated Heating and Cooling in

Xiongan New Area

——Xiongan Citizen Service Center Project

Abstract : The Xiongan Citizen Service Center project that the Group participated in

won the Luban Award.

Fig.9 Picture of Xiongan Citizen Service Center

Xiongan Citizen Service Center is the first project
built after the establishment of the Xiongan new
area which is quite cold in winter, with a total
construction area of the project is 99,600 square
meters. The project was completed in 2018, and
by now it has been running steadily for 6 years,
successfully supported the smooth implementation
of all function of the structure, including government
services, display and communication, enterprise
office, conference rooms, training centers and etc.,
which is also the location of the new area Party
working committee.

The installation company under the Group
undertook the construction of the destination
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Fig.10 Xiongan Citizen Service Center Luban

Award Certificate

energy heating and cooling integrated
energy station, creating an integrated
supply system of heating, cooling and
domestic hot water, and realized that
more than 60% of the total energy
consumption of the building heating
(cooling) is a natural renewable clean
energy - shallow geothermal energy.

In the selection of the 2018-2019 China
Construction Engineering Luban Award
(National Quality Project), the project
won the Luban Award, the highest
honor for engineering quality in China’s
construction industry.
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Cas

Multi-scenario Application of Shallow Geothermal Energy
——"|ce Free in Winter" National Grand Theatre

Abstract : The 16 single wells of geothermal energy collection with circulation heat
exchange set in the basement of the National Grand Theater offers the technical
solution to ensure the pool water outside of the Grand Theater does not freeze in
winter (above -9°C ) and does not grow algae in summer.

Fig.11 Snow Scene of National Grand Theatre

The National Grand Theatre is a landmark
building in Beijing. Wan Siquan, previous
chairman of the Owners Committee of
the National Grand Theatre (composed
of representatives from Ministry of
Construction, Ministry of Culture, and Beijing
Municipal Government), worked for nearly
10 years, of which 6 years were devoted to
the construction of the Grand Theatre. The
design was done by the French designer
Andrew, which embraces a 35,000 square
meters of landscape pool around the main
building of the Theatre. Zhou Qinglin, chief
architect of the Design Institute of the

Fig.12 Single Well of Geothermal Energy Collection
with Circulation Heat Exchange in the Basement of
the National Grand Theatre

Ministry of Construction, as a member of
the owner committee of the National Grand
Theatre, said that in the construction process
of the National Grand Theatre, there are
five major technical problems, one of which
is: how to achieve “spring water rippling”
throughout the year and ensure that the
landscape pool “does not freeze in winter
and does not grow algae in summer”.

Understanding the advantages of shallow
geothermal energy and the special needs
of project construction, we built the
constant active single-well circulation heat
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exchange geothermal energy collection
well in the basement of the National
Grand Theatre. Constant active single well
circulation heat exchange ground energy
collection technology can directly heat
exchange with the pool water (part of the
heat pump is set up), increase temperature
in winter and cool down in summer to
ensure that the pool water temperature
is stable within a certain range, meet the
needs of landscape pool temperature
control, and achieve the goal of “no ice in

winter and no algae in summer”.

After many years of operation, the ground
energy heat pump maintenance temperature
system of the landscape pool of the National
Grand Theater shows that geothermal
energy heat pump environmental system
collects shallow geothermal energy and
ensures that the landscape water pool of
the Grand theater does not freeze in winter
under cold temperatures. The system has
successfully achieved the designed goal.

Cas

Integrated Heating and Cooling System
Using Shallow Geothermal Energy to

Achieve Clean Heating
for Residential Buildings

——Four Seasons Xiangshan Residential

Community

Abstract : The residential community project with the
integration of heating and cooling system invested,
installed and operated by the enterprise, with heating
cost no higher than the standard heading cost regulated

by the Government.

Fig.13 Four Seasons Xiangshan
Community

Four Seasons Xiangshan Community is located in Beijing, featuring cold winter. The planned
land area is around 23.41 hectares, with a total construction area of 89992.92 square meters,
a total of 20 buildings, and a total of 447 households. The project was put into use in 2005, and
has been in operation for 19 years, using HYY geothermal energy heat pump environmental
system to provide heating, cooling and domestic hot water.
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Table 3 Partial Operation Data of Xiangshan Residential Community System in Four Seasons

Heating Heating Cooling UL
Year Areia Total Energy | Average Energy Areza Total Energy |Average Energy
(m?) Consumption Consumption (m?) Consumption | Consumption
(kWeh) (kWeh/ m?) (kWeh) (kWe+h/m?)
2013 60273.1 1883970 31.26 56160.6 656160 11.68
2014 64826 1761780 27.18 64140.3 830220 12.94
2015 64826 2009610 31.00 64446 730950 11.34
2016 53049.53 1912290 36.05 64446 864780 13.41
2017 52416 2316787 44.20 52416 875347 16.70
2018 52416 2290579 43.70 52416 995904 19.00
2019 52416 1928909 36.80 52416 1210810 23.10
Average 35.74 15.45
Value

The heating charge standard formulated by the Beijing Municipal Development and Reform
Commission is 30 RMB/square meter during heating season. In the four seasons Xiangshan
residential compound, the HYY Company charges a standard of 28 RMB/square meter per
heating season, lower than the Beijing city charge standard. Feedbacks from users have been
very positive.

Large-scale Operation of More Than 20 Years of Integrated
Heating and Cooling System
—— Beijing Haidian Foreign Language Experimental School

Abstract : It has been in stable operation for 23 years, meeting the needs of all
kinds of different functional buildings such as warmth, cooling, domestic hot water
and swimming pool heating in this boarding school. In alignment with the various
function needs of various buildings, the energy is supplied in different segments,
and "behavioral energy saving" is realized through fine management, which is safe,
reliable and low in operating cost.
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I. Haidian Foreign Language
Experimental School - Haidian
Campus

The school is located in Haidian
District of Beijing, a cold area in
winter. Founded in July 1999, it
covers an area of 350 mu, with
a total construction area of more
than 100,000 square meters, and
a building area of 92,632 square
meters with heating and cooling
needs. As a boarding school, it
has about 6,000 faculty. All the
projects uses the HYY geothermal
energy cooling and heating source
distribution stations. The first
phase has been put into operation
since September 2001, with a total
heating area of 62,283 square
meters. The second phase was
put into operation in 2008, with
a total heating area of 23,265
square meters; The Pingpang and
Badminton Center in the North
Section and the kindergarten were
put into operation in 2011 and
2012 respectively, with a heating
area of 7084 square meters. Due
to the special needs for schools,
each building has a different
function. Therefore, the heating
and cooling system were designed

Fig.14 Haidian Campus of Haidian Foreign Language
Experimental School

separately to meet the various needs for heat, cool
and domestic hot water. At present, the project has
been running at scale for 23 years.

After years of actual operation, the project has been
running stably. According to the collected data, the
average power consumption is 34.04 kW+h/m? in
winter (including domestic hot water for 5400 people)
and 19.07 kW<h/m? in summer (free hot water from
waste heat recovery). Total power consumption of
annual heating, cooling, domestic hot water and pool
temperature is around 53.11 kWsh/m”. With an actual
electricity price of 0.4886 RMB/kW-+h, the annual
operating cost is around 25.9 RMB/square meter
(including 151 days of heating, 100 days of cooling,
200 days of hot water, etc.) 365 days pool heating).
The cost of single well heating, compared with the 45
RMB/square meter (building square meter) standard
price of heating regulated by the Beijing government
on non-resident heating realizes a saving of 42.4%.

Table 4 Operational Data over the Past Years

Heating

Cooling

Year Total Energy Energy Consumption Total Energy Energy Consumption
Consumption Per Square Meter Consumption Per Square Meter
(kWeh) (kWeh/ m?) (kWeh) (kWeh/m?)
2006 1608509 32.00 699647 13.92
2007 1395682 27.77 788748 15.69

72




SPECIAL ISSUE

Clean Heating with Geothermal Heat Pumps in Winter of Northern China
—an Emerging Industry of Integrated Heating and Cooling

Heating Cooling
Year Total Energy Energy Consumption Total Energy Energy Consumption
Consumption Per Square Meter Consumption Per Square Meter
(kWeh) (kWeh/ m?) (kWeh) (kWeh/m?)

2008 1769431 31.29 639322 11.30

2009 2155196 31.32 902352 13.72

2010 1970779 31.52 1743861 27.89

2011 2047695 31.56 1000844 17.71

2012 2857569 38.34 1355202 21.28

2013 3007281 34.52 1886864 21.66

2014 3212497 35.88 1593335 19.36

2015 3443520 40.65 1581542 18.67

2016 3289569 40.98 1559484 18.41

2017 3089260 38.49 2052823 25.58

2018 2729139 34.00 1825028 22.74

2019 2269389 28.27 1857069 23.14
A{’/‘;rﬁge 2488965 34.04 1391866 19.07

2. Beijing North Campus of Haidian
Foreign Language Experimental School

Beijing North Campus is the third phase
of the school project, located in the Winter
Olympic city of Zhangjiakou city. The
construction of the project began in 2019.
At present, the Beijing North Campus has
completed a construction area of 137,000
square meters, including teachers’ buildings,
office buildings, scientific research centers,
“overseas” art colleges, “overseas” theaters,
faculty cafeterias, student apartments,
teachers’ apartments, indoor and outdoor
sports venues and other buildings, which

can accommodate 5,000 students at the
same time. The project locates in the ice and
snow sports sites for the Beijing 2022 Winter
Olympic and Paralympic Olympic Education
Demonstration School and the State General
Administration of Sport to reserve talents
for the Chinese National Youth team for the
Olympic Games.

There are 10 buildings in Beijing North
Campus. Due to the characteristics of large
campus area, scattered buildings, large
difference in surface elevation, and different
use time and frequency, the constant active
shallow geothermal energy distributed cold
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and heat source station system is selected
to provide heating (cold) and domestic hot
water for the buildings. The system consists
of single well of geothermal energy collection
with circulation heat exchange, a shallow

geothermal energy central heat exchange
station, distributed geothermal energy
cooling and heating source station and a
terminal system inside the building.

Fig.15 Real Picture of Beijing North Campus of Haidian Foreign Language Experimental School

In 2003, HYY company participated in the World Geothermal Congress held in Mexico,
and the paper “Utilization of shallow Earth Energy resources - Case Study of Single well
pumping and irrigation technology” was awarded the best paper award.

In 2023, HYY company participated in the World Geothermal Congress held in Beijing,
and presented the paper “Case study on Single-well circulating Heat Exchange
Geothermal Energy Collection Technology of Beijing Haidian Foreign Language
Experimental School, Beijing North Campus” in the theme forum.

Twenty years apart, HYY Company participated in two World geothermal Congresses
and won awards for the same project, which fully proves the unremitting persistence and
efforts made by the enterprise in scientific and technological innovation.
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Cas

Application of Shallow Geothermal Energy in Clean Heating
for Rural Buildings in Northern Regions

—— "Ground Energy Heat Treasure" Individual Heating (Cooling)
and Provision of Domestic Hot Water

Abstract : "Ground energy heat treasure” is a shallow geothermal heating system
product specifically developed for rural buildings, with the innovation of individual
heating, room-by-room configuration, and operating the equipment for the room
in use, to maximize behavioral energy saving by "using sparingly.” The entire rural
can choose a single well circulation heat exchange Ground energy heat treasure
heating system (centralized, safe, efficient, and saving land for collecting shallow
geothermal energy, with individual energy use) or a underground buried pipe heat
exchange Ground energy heat treasure heating system (dispersed collection of shallow
geothermal energy, self-collecting and self-using), with heating costs equivalent to

30%-90% of those of burning soil heaters.

1.Luojiafen residents' Energy Storage
Electric Heaters Replaced with
underground buried pipe heat exchange
Ground energy heat treasure heating
system

Luojiafen rural is located in Shangzhuang
Town, Haidian District, Beijing, a cold
region, with a total of 108 households and
a total area of 22,900 square meters. It
was transformed for the entire rural heating
using energy storage electric heaters as a
“coal to electricity” pilot project in 2015. After
two heating seasons in 2015 and 2016,
ruralrs generally reflected that the heating

Fig.16 Real Scene of the Outdoor Ground Energy
Heat Treasure unit behind the House

costs (electricity fees) were too high and
unbearable.

In September 2017, commissioned by the
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Haidian District Government, HYY Group
carried out a second transformation of the
heating equipment for the rural, adopting the
Ground energy heat treasure heating system
with ground buried pipe heat exchange for
the entire rural. Each household is equipped
with 4 underground buried pipe vertical
holes and 4 sets of Ground energy heat
treasure equipment, with the geothermal
collection holes for the ground buried pipe
heat exchange Ground energy heat treasure

2.Lijiafen residents' Coal-Fired Furnace
Replaced with underground buried
pipe heat exchange Ground energy heat
treasure heating system

Lijiafen residents is located in Shangzhuang
Town, Haidian District, Beijing, a cold
region, with a total of 260 households and
a construction area of about 40,000 square
meters. In 2016, the entire residents’ heating
facilities were renovated, replacing the
previous coal-fired boilers, soil heaters, and
coal stoves with the Ground energy heat
treasure heating system with underground
buried pipe heat exchange. This system
provides heating for the residents’ in winter,
cooling in summer, and daily life hot water.
Each household is equipped with 4 ground
buried pipe vertical holes and 4 sets of
Ground energy heat treasure equipment,
with the geothermal collection holes for
the ground buried pipe heat exchange

3.Liuminying residents' Biogas
Combustion Heating Replaced with
underground buried pipe heat exchange
Ground energy heat treasure heating
system
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heating system arranged nearby the open
space near the farmers’ buildings. The
electricity cost for one heating season of
“Ground energy heat treasure” is 9.6 RMB
per square meter. Compared with the energy
storage electric heater heating, it saves 3.698
million kWe<h of electricity annually, reduces
power plant generation by 1,128 tons of
standard coal, and reduces carbon dioxide
emissions by approximately 2,786 tons.

Fig.17 Real Scene of the Outdoor Ground Energy
Heat Treasure unit behind the House

Ground energy heat treasure heating
system arranged near the road behind the
residents’ buildings. The annual heating
cost of “Ground energy heat treasure” is
as low as 30%-90% of the cost of burning
coal soil heaters (coal price 800 RMB/ton),
saving 500 tons of standard coal annually,
and reducing carbon dioxide emissions by
approximately 1,235 tons.

Liuminying rural is located in Changzhiying
Town, Daxing District, Beijing, a cold region,
with a total of 246 households and a total
area of about 40,000 square meters. It is
one of the earliest pilot villages in China to
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Fig.18 Real Scene of the Outdoor Ground Energy Heat
Treasure unit in front of the House

implement ecological agriculture construction
and research, and is known as “China’s First
Ecological Agriculture Village.” The original
heating method was mainly biogas combustion
for heating, with a few farmers using coal-fired
stoves for heating.

4Yihepu residents' Coal-Fired Furnace
Replaced with single well circulation heat
exchange Ground energy heat treasure
heating system

Yihepu rural is located in Huailai County,
Zhangjiakou City, Hebei Province, along the
Olympic Corridor. The winter heating design
temperature is -13.6°C, which is a cold area,
and the original heating method was coal-fired
boilers and soil heaters. In 2016, the entire village
adopted a multi-energy complementary approach
of shallow geothermal energy combined with solar
power generation for heating (cooling) and power
generation for farmers. By 2024, the project has
been stably operating for 8 years.

The entire rural has a total of 265 households
with a total area of 30,000 square meters, divided
into the East District (223 households) and the

In 2016, the entire village’s heating
facilities were renovated, adopting the
Ground energy heat treasure heating
system with underground buried pipe
heat exchange for heating, cooling,
and providing daily life hot water.
Each household is equipped with
3 underground buried pipe vertical
holes and 4 sets of Ground energy
heat treasure equipment, with the
geothermal collection holes for the
ground buried pipe heat exchange
Ground energy heat treasure heating
system arranged near the open space
close to the residents’ buildings.
The heating power consumption
of “Ground energy heat treasure”
for each heating season is about
30 kWh/square meter, saving 500
tons of standard coal annually, and
reducing carbon dioxide emissions by
approximately 1,235 tons.

West District (42 households). Each
district has a centralized single well
circulation heat exchange geothermal
energy collection well, collecting
energy centrally and delivering it to
each household through the pipeline
network, with 2 sets of Ground energy
heat treasure equipment configured for
each household. The East District has
5 sets of single well circulation heat
exchange geothermal energy collection
wells, and the West District has 1 set.

After the transformation, “Ground
energy heat treasure” consumes
846,000 kW+h of electrical energy
for heating each year, and solar
power generates 2,168,000 kW<h of
electricity annually, with a surplus of
green electricity of 1,322,000 kW-<h.
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The project can reduce carbon dioxide RMB after deducting heating, cooling, and
emissions by 3,101.69 tons each year, and domestic electricity costs, which has good
each household can earn more than 2,000 environmental and economic benéefits.

Fig.19 Real Scene of the Outdoor Ground Energy  Fig. 20 Preach the Shallow Ground Energy Household
Heat Treasure unit in front of the House Heating Technology of Yihebao village

Cas

The Application Experiment Project of Technique of
Single Well Circulation Heat Exchange Geothermal Energy
Collection Well, During Operation, Water Quality Data is
Monitored and Disclosed to the Public, and Groundwater
Protection is Strictly Implemented to Ensure Water Source
Safety

—— Wanliu Area Primary and Secondary School Joint Project

Abstract : The application experiment project of technique of single well circulation
heat exchange geothermal energy collection well approved by Beijing Municipal Water
Bureau,The project is implemented in strict accordance with the implementation
plan and monitoring plan after approval and demonstration, and since it was put into
operation in 2015, stable water quality monitoring data has been disclosed to the
public to ensure the safety of water sources.
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Wanliu District primary and
secondary school is located in
Haidian District, Beijing, which
is a cold area, with a total
construction area of 45,952
square meters. The project
adopts a constant active energy
heat pump environmental system
with single-well circulating heat
exchange and ground energy
collection technology as the
core, which solves the needs of
heating, cooling and domestic
hot water.

In order to promote the
development and utilization of
shallow geothermal energy by
using safe collection technology
in Beijing, and cooperate
with the research of Beijing
Municipal Water Bureau, this
paper provides reference for
the approval and supervision
methods of single-well circulating
heat exchange geothermal
energy collection Wells, and
regulates the implementation
and acceptance of the project.

—an Emerging Industry of Integrated Heating and Cooling

Fig. 21 Wanliu Area Primary and Secondary School Joint Project
Scene

In April 2014, the Group applied to the Beijing Water
Bureau for the experimental application of single-
well cycle heat transfer technology in this project,
and was approved in the same month. According
to the requirements of the Water Authority, after the
completion of the implementation plan and the approval
of the monitoring plan, the project started construction
in October 2014 and put into operation in 2015 under
the supervision and guidance of industry experts. Years
of monitoring have shown that the system’s circulating
water has no impact on groundwater quality except that
the temperature of incoming and exit water varies with
the cycle of operating conditions, effectively protecting
the safety of underground water sources.

Fig. 22 Approval of Beijing Municipal Water Bureau on the Application Experiment of the Technique of Single
Well Circulation Heat Exchange Geothermal Energy Collection Well
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Cas

The Technique of Single Well Circulation Heat Exchange
Geothermal Energy Collection Well can Efficiently Collect
Shallow Geothermal Energy, and Solve the Pain Points such
as High Floor Area Ratio, High Density and Limited Area for
Energy Production in Urban Center

—— National Federation of Industry and Commerce Office
Building Project

Abstract : Single well of geothermal energy collection with circulation heat exchange is
flexibly arranged, occupies a small area, and has remarkable energy-saving effect.

The National Federation of Industry
and Commerce office building project is
located in the Xicheng district of Beijing,
which belongs to the cold area, close to
the North Second Ring Road, with a total
construction area of 50,000 square meters.
The project adopts the HYY geothermal
energy heat pump environmental system
to meet the heating, cooling and domestic
hot water needs of the entire building.

According to the statistics of many years Fig. 23 National Joint Office of Industry and
of operation data, the annual power Commerce Public Buildings Real Picture
consumption of a single square meter of , ,
the project is 22 kW+h (including winter Due tg the gdvantages of the technique of single
heating and summer cooling), and the well C|r.culat|on heat exchapge geothermal energy
energy saving and emission reduction collection well, the collection well was set in the
effect is significant. green belt 2 meters away from the basement of
the building during the implementation, which not
The project is close to Beijing Metro Line only did not affect the greening of the ground, but
2, and the space available for shallow also did not cause adverse effects on the building
geothermal energy collection is limited. foundation and subway system.
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Case

Quickly Realize the Replacement of Shallow Geothermal
Energy to Traditional Energy Forms, and Complete the
Transformation and Upgrading of the Project's Cold and Heat

Source System

—— Hong Kong and Macao Training Center, Party School of the
CPC Central Committee (National Academy of Governance)

Abstract : The upgrading of the project was completed in 30 days. Geothermal energy
heat pump environmental system was used to replace the original two sets of heating
and cooling systems (gas boiler + electric refrigeration), and the integration of heat and
cold was realized. At the same time to solve the complex energy needs, the operation
of energy-saving effect is remarkable.

The Hong Kong and Macao
Training Center of the
Party School of the CPC
Central Committee (National
Academy of Governance)
is located in Beijing, a cold
area. The main building
is 12 floors with a single
basement, supplemented
by surrounding ancillary
buildings. It mainly consists
of three major parts: foreign-
related training building,
comprehensive gymnasium
and underground garage.
The heating area is 38,000
square meters, which
includes teaching and
training area, dining area,
student dormitory area,

Fig. 24 Real Picture of the Hong Kong and Macao Training Center of
the Party School of the CPC Central Committee (National Academy
of Governance)

badminton hall, basketball hall, table tennis hall, tennis

hall, billiard room, gym, underground parking lot and
other facilities, fully reflecting the modern, intelligent and
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humanized characteristics of the building.

The energy use of this project is characterized
by large demand for heat and cold and
complex forms of energy use. The specific
performance is that the foreign-related training
building and the comprehensive gymnasium
need heating in winter and cooling in
summer, and need to provide 24-hour
domestic hot water, and the comprehensive
gymnasium also needs to heat the pool
water and maintain temperature heating all
the year round.

The project started on September 30, 2012.
After one month of construction, the project
completed the transformation and upgrading
of the project’s cold and heat source system
with the core technology of “the technique
of single well circulation heat exchange
geothermal energy collection well”. The
shallow geothermal energy non-combustion
heating (cooling) system replaced the original
gas boiler + electric cooling system. It solves
the problem of insufficient heating capacity
and unstable heating of the original heating

system, and greatly reduces the operating
cost of the system, and realizes energy
saving and emission reduction of the building
and clean heating and cooling under the
premise of efficient and high-quality heating

and cold protection.

The system has been in stable operation for
12 years, meeting the energy needs of the
project including building heating, cooling,
providing domestic hot water throughout
the year and maintaining temperature of the
swimming pool.

Party School of the CPC Central Committee
(National Academy of Governance) Hong
Kong and Macao Training Center operation
energy consumption statistics

The cumulative total electricity consumption
of the heating season in 2023-2024 (as
of March 10) is 790621kW-+h, equivalent
to 20.81 kWe<h/m” per square meter in
the heating season; the average heating
electricity consumption per square meter
per day is 1.825kW-h/d.

Table 5 Energy Consumption of Geothermal Energy Heat Pump Environmental System over the Past Years

Heating Cooling
Year Total Energy Energy Consumption Total Energy Energy Consumption
Consumption Per Square Meter Consumption Per Square Meter
(kW+h) (kWeh/ m?) (kWeh) (kWeh/m?)

2012 1593720 41.94 - -

2013 1192060 31.37 465880 12.3

2014 1173060 30.87 481460 12.67

2015 1314040 34.58 419140 11.03

2016 1078440 28.38 383040 10.08
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Heating Cooling
Year Total Energy Energy Consumption Total Energy Energy Consumption
Consumption Per Square Meter Consumption Per Square Meter
(kWeh) (kWsh/ m?) (kWeh) (kWeh/m?)

2017 1184336 31.17 515660 13.57

2018 1080816 28.44 537320 14.14

2019 1015864 26.73 500104 13.16

2020 1162040 30.58 297160 7.82

2021 1203616 31.67 314640 8.28

2022 1148708 30.23 416346 10.96

2023 790621 20.81 756348 19.90
Average 1161443 30.56 462463 12.17

Value

Note: The heating period is from November 15 to March 15 of the following year. The cooling period is from June 15 to
September 15 each year.

Cas

The Application of Single Well Circulation Heat Exchange
Geothermal Energy Collection Technology in Mountainous
Projects

—— Jixian Villa

Abstract : The single well circulation heat exchange geothermal energy collection
technology has strong design flexibility and can adapt to various topographical and
geological conditions.
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Fig. 25 A Partial Real Scene of Jixian Villa

Jixian Villa is located in the Ganjianyu
Nature Reserve in the northern part of
Huairou County, known as the “Pearl of the
Suburbs of Beijing.” The area is dominated
by mountainous terrain, with complex
geological conditions and a variety of soil
types, situated in a cold region. The project
fully utilizes the natural mountain landscape
and is built along the mountainside, with
a comprehensive building, a cultural and
sports building, a villa building, a traditional
Chinese courtyard house, and other 12 main
service facilities, covering an area of more
than 30,000 square meters and occupying
more than 200 acres.

In 2015, Jixian Villa implemented a clean
energy renovation, using HYY geothermal
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energy heat pump environmental system to
replace two 4-ton coal-fired boilers, providing
heating, cooling, pool heating, and domestic
hot water for the buildings within the villa.
Twelve sets of single well circulation heat
exchange geothermal energy collection
wells were set up on the hillside near the
original coal-fired boiler room to provide a
heat (cold) source for the heat pump system.
The project has been running stably for
9 years, saving approximately 1.2 million
in energy costs for heating (cooling), pool
heating, and domestic hot water annually
compared to before the renovation, reducing
coal combustion by 2,210 tons, achieving an
annual energy saving of 942 tons of standard
coal, and reducing carbon dioxide emissions
by 2,327 tons.
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Cas

Using Single Well Circulation Heat Exchange Geothermal
Energy Collection to Collect Shallow Ground Energy to
Provide Low-temperature Heat Energy for Heat Pumps
Instead of Pumping Wells with Multiple Irrigation Methods
—— The Affiliated Hospital of Chengde Medical College

Abstract : A single well circulation heat exchange geothermal energy collection is used
to collect shallow ground energy instead of one pumping well and multiple irrigation
to provide low-temperature heat energy for heat pumps, maintain groundwater quality

and avoid groundwater loss.

The Affiliated Hospital of Chengde Medical
College is located in a cold area, with a
heating area of 19,000 square meters in
winter and a cooling area of 79,000 square
meters in summer. The original shallow
geothermal energy collection system of the
hospital consists of 18 pumping Wells. As
of the beginning of 2018, 8 of the 18 Wells
have been abandoned due to reasons
such as not being able to recharge, so the
groundwater after heat transfer is directly
discharged into the municipal sewage pipe.

In view of the above problems, the Affiliated
Hospital of Chengde Medical College
compared and analyzed a variety of
solutions, and finally decided to use the
technique of single well circulation heat
exchange geothermal energy collection of
HYY to replace the original pumping well
one-pump multi-irrigation mode to solve the
problems existing in the original collection
system. As HYY Group is the patent inventor
and patent holder of the technology, the
project adopts single-source bidding and

procurement method after approval by
relevant government departments.

HYY Group entered the construction site in
June 2018, and the system transformation
work was completed and put into use on
October 2, 2018. Up to now, the system is
running stably, and there are no problems
such as recharge difficulties and well water
drainage. The indoor air outlet temperature
is 33-36 °C , and the indoor temperature is
18-22 °C to meet the heating demand.

The project uses the technique of single
well circulation heat exchange geothermal
energy collection independently developed
by HYY Group, which is suitable for weakly
permeable strata, to fill heat exchange
particles between the heat exchange well
and the rock and soil layer, which not only
improves the heat exchange efficiency of the
heat exchange well, but also locally improves
the permeability of the aquifer, solving the
problem of shallow geothermal energy
collection in the poorly permeable strata.
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Fig.26 Project Tender Announcement Webpage

Practice has proved that China has the technique of single well circulation heat exchange
geothermal energy collection with independent intellectual property rights of all core
technologies. With circulating water as the medium, the shallow geothermal energy can be
collected efficiently and safely by adjusting the design parameters of single well according
to geological conditions and local conditions, on the premise of ensuring 100% groundwater
recharge in the same well. It can solve the international problem of water pollution and water
loss caused by groundwater heating.

Table 6 Comparison Table between One Pumping Multi-irrigation Collection Well and Single Well
Circulating Heat Exchange Geothermal Energy Collection

One Pumping Multiple Single well of Geothermal Energy
No. Compare Project .p g P Collection with Circulation Heat
Irrigation
Exchange
. Pumping well + Single well of geothermal energy
1 Collection system type recharge well collection with circulation heat exchange
Whether it complies with relevant
2 . . No yes
national laws and regulations
3 Collection well count 18 18
4 Collect the well depth About 18 meters 60 meters
[s)
5 Underground water Only pump not return 100% of the same well .
recharge,groungwater recycling
6 Capture well heat transfer power 100kW 200kW
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A Typical Case of the Coordinated Development of Hot

and Cold Integrated Emerging Industries and Elderly Care
Industries

—— Medical Garden Pension Project

Abstract : The application of geothermal heat pump environmental system provides
residents with a more appropriate and comfortable home environment for the elderly.

Fig. 27 Medical Garden Pension Project

Fig. 28 Interior Age-appropriate Design Fig. 29 Interior Age-appropriate Design

(Barrier-free access, ground non-slip, safety (Recognizable floor carpet, 18 meters wide corridor. corridor
handrail, rope button alarm, induction night light)  safety handrail, intelligent access control, intelligent door lock,
video intercom)
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The Medical Garden Pension Project
is located in Sijiging Town, Haidian
District, Beijing, with a total construction
area of 133,400 square meters. It is a
comprehensive medical and nursing CCRC
retirement living community integrating
home, assisted care and intercare. There
are 956 beds designed for the community,
including 768 beds in the living unit for self-
care elderly people and 188 beds in the
care unit for disabled and semi-disabled
elderly people. The project is scheduled to
be completed in 2024, and some beds have

already reached delivery standards.

The project uses a ground-energy heat
pump environment system to heat and cool
indoor residents, create an indoor constant
temperature system, and also provide

domestic hot water throughout the year.
The ground energy heat pump environment
system has a more autonomous operation
strategy, and can flexibly set the unit start
and stop and temperature control according
to the outdoor weather, providing a more
appropriate and comfortable indoor living
environment for residents. Under the
background of the national key development
of the elderly care industry, the energy-
saving and environmentally friendly ground
energy heat pump environmental system
is used to help the construction of the
medical and nursing CCRC retirement living
community, improve the home environment
for the elderly, and develop the emerging
industry of hot and cold integration, so that
the two industries can promote each other
and develop synergistically.

Note: Some of the pictures in this article could not be contacted by the main writers, please contact us after seeing the main

writers.
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IMPLEMENT THE RURAL LIFESTYLE
REVOLUTION PROPOSED BY

CHAIRMAN XI

—— The Ground Energy Heat Treasure Heating System

Author:Liu Baohong

After 2016, Ever Source Science &
Technology Development Group CO.,LTD.

(HYY) increased its investment in rural
coal-to-electricity conversion projects,
using the unique 'Ground energy heat
device to contribute to the revolution of
rural lifestyles. The Ground energy heat
device is favored by residents for its
safety, convenience, cleanliness, cost-
effectiveness, guaranteed heating, and
energy-saving features.

On December 18, 2018, China Energy
Conservation and Environmental
Protection Group (CECEP) organized a
group of external directors to conduct an
in-depth investigation in Xizha village and
Luojiafen village of the coal-to-Ground
energy heating system project.

Xizha village has a total of 220 courtyard
houses with a construction area of about
60,000 square meters. In 2016, HYY
completed the transformation work of
replacing traditional coal stoves with
"Ground energy heat devices" in just
27 days, taking the lead in achieving a
"coal-free" transformation of the entire
rural areas in Haidian District. After
the transformation, the energy-saving

effect was significant. The heating power
consumption was about 30 kWh/square meter
for a heating season, and the total energy
consumption of the village was reduced from
about 900 tons of standard coal to 500 tons of
standard coal.

Luojiafen village has a total of 108 courtyard
houses with a construction area of about
23,000 square meters. In 2015, the village
carried out a pilot project for "coal to electricity"
using energy storage electric heaters. Due
to the higher electricity prices during the day
compared to the night, residents felt that the
electricity costs were too high to afford during

Start-up Meeting
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Group Photo from the Survey in Xizha

the day, and the energy storage during
the night off-peak period was not enough
to meet the heating needs during the day.
The heating temperature could not be
guaranteed, and the heating cost was more
than 21 RMB/square meter. In 2017, the
Haidian District Government commissioned
HYY to transform Luojiafen Rural, replacing
the energy storage electric heaters with
"Ground energy heat devices". After the
transformation, the electricity cost for a
heating season was reduced to 9.6 RMB/
square meter.

The external directors, whom have
backgrounds in energy management and
environmental science, visited the site
and held discussions to gain a detailed
understanding of the significant benefits
of the "Ground energy heating devices"
in terms of energy saving, environmental
protection, and cost of use. They paid
special attention to the acceptance ratio of
residents to the new heating method and
their actual experience of using it. At the
symposium, Mr. Ju Zhanghua, a member
of the external board of directors (formerly
the deputy general manager of the CHINA

90

Symposium at the Rural Committee of Xizha

HUANENG), in his closing remarks, stated
that the advantages of the Ground energy
heating devices can be summarized as
'three joys"

"The first joy" is safety and worry-free for
users. Traditional coal heating in rural areas
requires dedicated supervision, which is
time-consuming and labor-intensive, and the
smoke from combustion is obvious, prone to
causing carbon monoxide poisoning, posing
safety hazards. In contrast, the Ground
energy heating system has no combustion,
no emissions, and is ready to use at any
time, being easy to operate, making it "safe
and worry-free" for residents to use.

"The second joy" is cleanness and cost-
saving. Compared to heating with coal, and
natural gas wall-mounted boilers, air source
heat pumps, and energy storage electric
heaters, the "Ground energy heating devices"
is free from waste residues, clean and
hygienic, and has the lowest heating cost,
only 9.6 RMB per square meter, making it
"clean and cost-saving" for residents to use.

"The third joy" is reliability and energy-saving.
The "Ground energy hating devices derives
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its heat from shallow geothermal energy, with
a relatively constant supply temperature,
unaffected by external climatic conditions,
therefore ensuring reliable heating. The
system collects energy sources locally and

Note: The "Ground energy heating system" (referred to as
"Ground energy heat treasure/ device") uses a small
amount of electricity to transfer a large amount of
relatively constant temperature free Ground energy
from the shallow layer for winter heating of buildings,
and also has summer cooling, and can be equipped
with domestic hot water. It is an electrically efficient
coal-replacing self-heating system for buildings that
uses Ground-source without combustion for intelligent
heating. According to the collection technology,
it is divided into the centralized energy collection
distributed ground energy heat treasure system (single
well cycle heat exchange centralized, safe, efficient,
and land-saving collection of shallow geothermal
energy, household energy use, also known as the
Single well circulation heat exchange ground energy
heat treasure system), and the household energy
collection ground energy heat treasure system (ground
buried pipe heat exchange for dispersed collection
of shallow geothermal energy, self-collection and
self-use, also known as the Underground pipe heat
exchange ground energy heat treasure system).
"Ground energy heat treasure" is an independent
system for each room, which can be started and
stopped on demand, operated by a remote control,
and the temperature can be controlled in the range of

supplies heating locally, without the need
to build long-distance energy transportation
networks, effectively reducing the large
consumption of power and heat loss incurred
by transportation. In use, it can be turned

16°C-32°C. It is possible to open the equipment in the
room where people are, and not to open it when it is
not needed, which is convenient for behavioral energy
saving.

Tongjiafen Rural Centralized Heating Shallow
Geothermal Heat Pump Station
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INTRODUCTION TO THE COLLECTION
METHODS OF SHALLOW GEOTHERMAL

ENERGY

Author: Wang Xuezhi, Li Daqiu

There are three commonly used methods
for collecting shallow geothermal energy,
namely: "Single-well circulating heat
exchange geothermal energy heat pump
system" (an innovative technology in Beijing,
China, which realizes 100% recharge in the
same well and is a kind of ground source
heat pump (Note)), "ground-coupled heat
pump system with buried pipes," commonly
used internationally, and the "groundwater
source heat pump system” widely used
internationally.

1. Ground-Coupled Heat Pump System
Commonly Used Internationally

1.1 Working Rationale

The ground-coupled heat pump system
circulates a heat transfer medium (primarily
water) through closed vertical or horizontal
buried pipes. During operation, it utilizes
the circulating water as a medium to
exchange heat with the surrounding soil
and sand, thereby collecting shallow
geothermal energy.

1.2 Technical Characteristics

(1) The collected heat comes from the
surrounding soil and sand, and the system
is closed.

92

(2) The water used as a medium is neither
added nor lost, nor does it contaminate
groundwater, ensuring safety for underground
water resources.

(3) Wall-separated heat exchange has low
efficiency and requires a large area for heat
exchange.

2.Groundwater Source Heat Pump System
Widely Used Internationally

2.1 Working Rationale

Utilizing groundwater as a heat source,
the system extracts heat from the
groundwater. Therefore, during operation,
fresh groundwater needs to be constantly
replenished, making the system open.

2.2 Technical Characteristics

(1) In areas with abundant groundwater
resources, the system operates with high
efficiency.

(2) Pumping and irrigating from different
locations may lead to difficulties in
maintaining groundwater quality and
quantity, resulting in gradual restrictions
on its application both domestically and
internationally.
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3.Single-Well Circulating Heat Exchange
Ground Source Heat Pump System
Developed by China

The innovative single-well circulating
heat exchange ground energy collection
technology in Beijing, China, is an original
technology developed in Zhongguancun,
Beijing. It utilizes groundwater as a
medium to collect ground geothermal
energy, which is adaptable to various
geological conditions. Through a closed
and pressurized system, it achieves
100% recharge in the same well. Without
polluting or consuming groundwater, it uses
groundwater as a medium to circularly
collect and store the shallow-ground low-
temperature heat energy in the underground
rock and soil. The temperature remains
relatively constant and is not affected by
weather, ensuring that the vast northern
population can enjoy a warm winter even
under the harshest climatic conditions.

3.1 Technical Principle

The sealing device inside the single-well
circulating heat exchange ground energy
collection well divides the well into three
zones: the pressurized recharge zone at the
top, the sealed zone in the middle, and the
pumping zone at the bottom. The well water is
pumped out by a submersible pump located
in the pumping zone at the bottom and enters
the heat pump unit for heat release (heating)

or heat absorption (cooling). After that, it
returns to the pressurized recharge zone at the
top of the well. After heat exchange with the
surrounding rock and soil, the well water enters
the perforated pipe at the bottom of the well
again and is supplied to the heat pump unit by
the submersible pump, completing the process
of single-well circulating heat exchange.

3.2 Technical Characteristics

(1) The system is closed (sealed without
aeration), and under dynamic balance, water
is used as a "media" for circular use, without
disturbing the quality of groundwater in the
lower region. It effectively avoids potential
geological disasters such as collapse and
sand migration, ensuring safety for the
geological environment and groundwater.

(2) The system pressurization achieves
100% recharge in the same well, solving the
problem of difficult groundwater recharge. By
utilizing the pressure difference to extract low-
temperature heat energy within 200 meters
underground and transferring it to the ground
source heat pump for heating, it replaces
traditional energy combustion heating. This
realizes no combustion and zero pollution
in the area of use, providing a suitable and
comfortable living environment temperature
for humans, animals, and plants.

(3) It solves the international challenge
of maintaining groundwater quality in the
underground water source heat pump
industry, which utilizes groundwater
resources.

3.3 One-Time Well Completion Technology
for Single-Well Circulating Heat Exchange

The one-time well completion technology
for single-well circulating heat exchange is
an original drilling technology developed
by HYY Group specifically for the single-
well circulating heat exchange ground
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energy collection method. It is an efficient
and time-saving innovative process
that ensures the single-well circulating
heat exchange collection technology
can efficiently and economically collect
shallow geothermal energy according to
local conditions, while also contributing
to the maintenance of groundwater
environmental quality.

3.4 Technical Code for Single Well
Geothermal Energy Collection with
Circulation Heat Exchange

In 2012, relevant departments of the
Beijing Municipal Government issued the
"Engineering Technical Specification for
Single-Well Circulating Heat Exchange
Ground Energy Collection Wells,"
providing unified standards for the design,
construction, acceptance, and operation
and maintenance of single-well circulating

heat exchange ground energy collection
wells. This improves the reliability and
stability of the technology.

3.5 Closed Buried Pipe Collection
Technology for Single-Well Circulating
Heat Exchange

The single-well circulating heat exchange
ground energy collection technology
continues to innovate in applications,
introducing the "closed buried pipe collection
technology for single-well circulating heat
exchange." This technology utilizes the
one-time well completion technology for
single-well circulating heat exchange, using
water as a circulating medium to exchange
heat with underground rock and soil and
groundwater within the closed well wall
to collect shallow geothermal energy. It
also possesses the characteristics of high
efficiency and land conservation.

Note: According to the national standard of the People's Republic of China, the "Technical Specification for Ground-source
Heat Pump System Engineering" GB50366 and its proposed revised version for public comments, it is stated that the
ground-source heat pump system is often referred to as geothermal heat pump system, earth energy system, ground-
source system, etc. Later, ASHRAE unified it as the standard terminology, i.e., ground-source heat pump system. Among
them, the buried pipe ground-source heat pump system, also known as closed-loop ground-coupled heat pump system
or soil-source ground-source heat pump system, is defined as the buried pipe ground-source heat pump system in this
specification considering the naming convention in practical applications and for ease of understanding.

Therefore, the term "buried pipe" in the name "buried pipe ground-source heat pump system" is merely a habitual term
rather than an identifying feature. It is only used considering the naming convention in practical applications and for ease
of understanding. The name "buried pipe ground-source heat pump system" does not imply that only systems with buried

pipes are soil-source heat pump systems.
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TO ENSURE THE HEALTHY
DEVELOPMENT OF THE EMERGING
INDUSTRY OF INTEGRATED HEATING
AND COOLING SYSTEMS IN LIGHT OF
CHANGING STANDARDS

Author: Liu Baohong

For more than two decades, Ever Source
Science & Technology Development Group
CO.,LTD. (HYY) has focused on the
scientific research and promotion of utilizing
shallow geothermal energy as an alternative
source of heating for buildings, committed to
the industrialization development of original
technology, and achieved a comprehensive
upgrade of the traditional combustion
heating industry to a new industry integrating
non-combustion clean heating and cooling
with shallow geothermal heat pumps.

With the development of the new industry
of integrated heating and cooling, the
Geothermal energy heat pump environmental
system has been continuously refined
through practice. The low-temperature heat
energy collection technology, with adaption
to local conditions, has been continuously
innovated and improved, forming a set of
new products with strong adaptability. The
development of heat pumps is matched
with low-temperature heat energy collection
in different climatic zones, by setting up
efficient heat pump units. HYY is also
actively involved in the formulation of various
national and local standards to ensure the
healthy development of the new industry of
clean heating with geothermal energy heat

pumps in the winter of the north and the
integration of heating and cooling systems.

1.Demonstration and Recognition of
Original Technology

In October 2000, HYY'’s first single well
circulation heat exchange geothermal energy
collection well was put into operation. The
group conducted detailed underground
temperature field tests and organized expert
studies, and concluded that the single well
circulation heat exchange geothermal energy
collection well can takes heat from the
underground without consuming and polluting
groundwater at all. This shows very prominent
advantages over traditional groundwater
source heat pump technology. In December
of the same year, HYY launched the first
batch of heating, cooling, and domestic hot
water supply system products with shallow
geothermal energy as the energy (cold)
source, named "Central Liquid Cooling and
Heating Source Environmental System" (later
renamed "HYY geothermal energy heat pump
environmental system").

In May 2001, the State Economic and Trade
Commission issued a document including
the "Central Liquid Cooling and Heating
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Source Environmental System" developed by
HYY in the "2001 National Key Technology
Innovation Project Plan."

2. Innovating Standards to Ensure the
Healthy Development of the Integrated
Heating and Cooling Industry

2.1 System Design and Construction Atlas

In April 2003, Beijing Hengyouyuan Technology
Development Co., Ltd. (known as HYY)
participated as the lead unit in formulating the
"Central Liquid Cooling and Heating Source
Environmental System Design and Construction
Atlas" 03SR113, which was approved and
implemented by the Ministry of Construction.

The content of the Atlas is to use the low-
grade shallow geothermal energy in nature,
with single well circulation heat exchange
geothermal energy collection technology, to
achieve winter heating and summer cooling
for various buildings through the energy
transportation and enhancement by heat pump
units, while also providing domestic hot water.
The Atlas provides detailed guidance and
specifications for the design and construction
of the "Central Liquid Cooling and Heating
Source Environmental System" ensuring the
effectiveness and reliability of the system,
serving as an important reference material in
the industry, and playing an important role in
promoting the standardization process of the
industry, and the standardized application of
shallow geothermal energy utilization.

2.2 Shallow Geothermal Collection Technology
Standards

With the industrialization and promotion of
shallow geothermal energy collection technology,
two main shallow geothermal collection
technologies have been formed. One is ground
buried pipe heat exchange which is applied
internationally, and the other is the original
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technology developed by HYY, i.e., single
well circulation heat exchange, adapting
to different geological conditions, different
construction processes, and different
building types, which can be produced and
applied in a variety of specifications in a
modular and standardized manner.

During this period, HYY participated in the
formulation and revision of the national
standard "Technical code for ground-
source heat pump system" GB 50366-
2005 (2009), and the formulation of the
Beijing local standard "Technical Code
for Single Well of Geothermal Energy
Collection with Circulation Heat Exchange"
(DB11/T935-2012), promoting the
technological progress and standardized
development of the integrated shallow
geothermal heating and cooling industry.

2.3 System Evaluation Technical
Specifications

As an effective way of utilizing renewable
energy, the formulation of evaluation
technical specifications for Ground-source
heat pump system is crucial to ensure
the system's efficient, stable, and safe
operation.

HYY participated in the formulation of
the Beijing local standard "Technical
evaluation code for ground-source heat
pump system" (DB11/T 1772-2020),
contributing the HYY professional
knowledge and technical experience,
and promoting the overall quality and
efficiency improvement of the integrated
shallow geothermal heating and cooling
industry.

2.4 Standards of Heat Pump Units for
Heating Purposes

For a long time, traditional heat pump
units have been mostly used for cooling,
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which is inconsistent with the heating
demand of clean heating in northern winter.
At the same time, there is a large difference
in low-temperature heat energy in different
climatic zones, and the heating performance
of the heat pump is severely reduced
under low-temperature heat sources, which
is difficult to ensure the heating effect.
Special heating heat pump units need to be
optimized and standardized in terms of heat
source types, temperature differences, and
design and production of heating assurance
for low-temperature heat energy in northern
winter, in order to improve the efficiency and
performance of heating heat pumps.

Based on its more than 20 years of practical
experience, in 2023, HYY proposed and
participated in the formulation of the
"Heating Heat Pumps " group standards,
which was implemented by the Beijing
Energy Conservation and Environmental
Protection Promotion Association. The main

innovative content of the standards includes
the stipulation of the heating condition test
standard for heating heat pump units, the
expansion of the low-temperature application
temperature range, and the provision of
accurate low-temperature shallow geothermal
heat source temperature values and
differentiated selections of recommendations
for different climatic zones. The standard also
lists the characteristics and standards that
need to be met in the design, manufacturing,
and application of three types of heating
heat pump units, namely Water-source heat
pump heating unit, low ambient temperature
air source heat pump hot water unit, low
ambient temperature air source heat pump
air heaters, which are mainly for heating
and auxiliary for cooling. It provides help for
the design, production, and use of special
heating heat pump units, filling the gap in
the market for the standardization of heat
pump units used for clean heating in northern
regions.
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PIONEER IN SHALLOW GEOTHERMAL

HEATING

—— HYY's Path of Innovation and Development

Authors: Yang Mingzhong, Zhang Wei, Liu Baohong, Wang Xuezhi

Ever Source Science & Technology
Development Group CO.,LTD.(HYY)is
committed to the development of the clean
energy industry, replacing fossil fuels with
clean energy at a cost no higher than that
of traditional energy sources, to achieve a
stable and suitable temperature to ensure
a comfortable living temperature for people
and suitable temperatures for the survival
and growth of flora and fauna under the
most adverse climatic conditions. The group
provides environmental system design
solutions and complete sets of products
that match the climate zones of different
buildings, serving as a clean energy system
integration service provider.

Over the past more than two decades, HYY
has experienced (1) the establishment and
development of enterprises with the goal
of patent technology commercialization
and scientific and technological innovation;
(2) technological exploration with
environmental protection as the core; (3)
industrial development practices centered
on implementing Chairman Xi's advocate for
clean heating in the north; (4) summarizing
big data and improving system management
innovation during the epidemic; (5) the
enterprise's re-launch with high-quality
development of new quality productive forces,
achieving clean heating with geothermal heat
pumps in the winter and promoting the new
industry of integrated heating and cooling
under the dual carbon goals, thus forging
a path of innovative development for clean
shallow geothermal heating.
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1.The Establishment and Development
of Enterprises with the Gobal of
Patent Technology Transformation

and Scientific and Technological
Innovation

Since its establishment in 2000, HYY has
adhered to the corporate spirit of 'people-
oriented, pragmatic innovation; integrity and
commitment, ecological protection; freedom
and harmony, scientific civilization'. It has
paid special attention to the research and
application of shallow geothermal energy as
an alternative energy source for heating, and
has consistently taken its original technology
of single well circulation heat exchange
geothermal energy collection well as its core
business. Using shallow geothermal energy as
an alternative heating source, it has achieved
efficient and clean heating free from fossil
combustion and carbon emissions.

HYY places great emphasis on technological
innovation and the rapid transformation of
new technologies and achievements. At the
beginning of its establishment, the company
set up an expert advisory group, which later
developed into an academician workstation,
providing technical solution to challenges. The
company ensures the timely transformation of
scientific research results into its applications.
Its core technology was put into practical
application in the year of the company's
establishment and achieved significant
economic benefits.
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In just a few years, HYY has become a
leading company in the related technologies
of heating industry. It has participated in
the formulation of industry standards and
engineering drawings atlas. HYY has a total
of 51 patents at home and abroad, including
36 invention patents. These achievements
have been quickly transformed into
productive forces, bringing considerable
revenue to the company.

2. Technological Exploration with

Environmental Protection as the Goal

HYY has always taken it as its responsibility
to pursue a harmonious coexistence
between human beings and nature, and has
always aimed at environmental protection in
the process of developing new technologies
and products. The company has developed
the use of shallow geothermal energy for
heating, achieving clean heating without
combustion, providing solutions to heating
free from combustion. The company has
funded the Beijing Water Environment
Monitoring Center to continuously monitor
the water quality of the single well cycle heat
exchange geothermal collection wells for
16 years, and has analyzed 21 indicators
of the water body, confirming that there are
no significant changes in the water quality
in the discharge and recharge water except
for water temperature, and the single well
cycle heat exchange geothermal collection
wells have not affected the quality of the
groundwater. After expert review, it is
confirmed that the technique of single well
circulation heat exchange geothermal energy
collection well does not consume or pollute
groundwater, so it is safe for the quality of
the groundwater, and can be used for large-
scale, safe, efficient, and stable collection of
shallow geothermal energy.

3. Industrial Development Practices
Centered on Implementing Chairman

Xi's Guidance on Clean Heating in
the North as the Core Objective

HYY has repeatedly studied Chairman
Xi Jinping's speech at the Central Financial
and Economic Work Conference, and has
clarified that the company's choice of using
shallow geothermal energy as an alternative
energy source for heating is the correct
direction for development. It is the company's
sacred duty to strive to keep the masses
in the northern region warm in winter and
to reduce the days of smog. The company
has unified its understanding, increased its
investment, and achieved many important
results, especially in terms of promoting the
rural lifestyle revolution with new energy and
new products, and has reaped rich rewards.

3.1 Awards and Recognition

In 2017, National Quality Integrity
Benchmark Typical Enterprise.

In 2017, Beijing's Outstanding Contribution
Unit in the Air Source Heat Pump Industry
for 'Clean Winter Heating'.

In 2018, The 'Coal to Clean Energy' residential
heating system renovation project in Beijing's
Yanqing and Haidian Districts' rural areas was
recognized as the 'Best Practice Case for
Northern Clean Heating in 2018'.

In 2018, HYY received the China New
Energy Enterprise Innovation Award.

In 2019, The Second Prize for Scientific and
Technological Progress from the Chinese
Association of Refrigeration.

In 2019, Excellent HVAC System Integrator.
In 2019, The XiongAn Citizen Service
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Center' project, which HYY was involved
in building, was awarded the Luban Prize
for National Quality in China Construction
Engineering for the years 2018-2019.

3.2 Clean Heating Project for Northern
Regions in Winter

(1) Rural Building Central Heating

HYY ground-source heat pump system can
provide centralized heating for residential,
office, commercial, industrial, and agricultural
buildings, replacing fossil fuel combustion
heating systems such as small and medium-
sized coal-fired boilers and oil-fired boilers.
In 2017, the company carried out coal-
free transformation for 7 villages under
the jurisdiction of three towns and streets,
including Sijiging, Xibeiwang, and Qinghe in
Haidian District, Beijing, with a total heating
area of 1.26 million square meters.

(2) Rural Building Individual Heating

HYY offers two major categories of individual
heating products for rural areas: ground-
source and air-source. These products can
provide rural households with small-scale
energy-saving heating devices of hot wind
and hot water types, suitable for government-
organized "coal-to-electricity" bidding projects.
During this period, nearly 3 million square
meters of rural individual coal-to-electricity
geothermal and air energy heat pump projects
have been completed.

4. Summarizing Big Data and Improving

System Management Innovation
During the Epidemic

In January 2020, the COVID-19 pandemic
emerged abruptly and spread rapidly
across the country. Epidemic prevention
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and control led to nationwide disruptions
in the flow of people and materials,
effectively pressing the 'pause button'
on enterprise development. During this
special period, HYY did not wait or rely
on external conditions. While ensuring
epidemic prevention, operation continuity,
and enterprise stability, the group focused
on honing its 'internal skills', improving
internal management levels, and advancing
the development of single well cycle heat
exchange geothermal collection technology
and product upgrades. This prepared the
company with technology and products for
rapid development in the next phase.

4.1 Finetuning and Expansion of the
technology of single well circulation
heat exchange geothermal energy
collection well

(1) Initiated research on the coupling
heating technology of shallow geothermal
energy with hydrogen energy, solar energy,
and air energy, and carried out "summer
storage and winter use" technology
experiments for shallow geothermal energy.
New processes and methods were applied
to ongoing or operating projects, achieving
significant results;

(2) Enriched and improved the shallow
geothermal energy collection process. In the
Xinmu Qilfield project in LiaoYuan City, Jilin
Province, a special optimization was made
for the geothermal collection wells, adjusting
the heat exchange particles and sealing
settings to achieve the expected results;

(3) Improved the shallow geothermal
energy enhancement process for extremely
cold regions. In the Changchun North
Lake Science and Technology Park (which
belongs to the extremely cold climate zone),
the system was technologically transformed
in 2022, adding a secondary heat exchange
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system to ensure system stability and achieve
the expected heating effect.

4.2 Promoting the Comprehensive
Development of Ground Source Heat
Pump Technology

(1) Participated in the compilation of the
"Technical evaluation code for ground-source
heat pump system (DB11/T 1772-2020)".
The specification was released on December
24, 2020, and has been implemented since
April 1, 2021;

(2) On February 1, 2021, the internal group
standard "Heating Heat Pump Units for
Various Climate Zones" was completed;

(3) In 2021, in cooperation with the Beijing
Development and Reform Commission,
the "Beijing Haidian District Heat Pump
Comprehensive Utilization Demonstration
Zone Promotion Project" was completed, and
the Haidian District heat pump comprehensive
utilization demonstration zone education and
training base was established.

4.3 Strengthening Company Management

During the epidemic, HYY has always
adhered to the principle of "doing a solid
foundation and repeatedly implementing"”,
refining and implementing every aspect of
work, taking the company's management
level to a new step.

4.4 Categorization of System Integrated
Equipment

During the epidemic, HYY comprehensively
sorted all products by energy type, purpose,
function, brand, sales volume, etc., and
combined with the development of low-
temperature heat energy collection technology
and heat pump technology, formed a
systematic set of product systems. The current
product situation of the company is as follows:

(1) A total of 150 heating heat pump units;

(2) A total of more than 40 sets of heating
heat pump system products, including more
than 10;single well circulation heat exchange
geothermal energy collection well collectors,
20 sets of Ground energy heat treasure
products, and 12 sets of geothermal energy
heat pump environmental system products;

(3) 31 sets of integrated heating heat pump
self-heating systems, 5 sets of integrated
hot water heat pump systems, and 5 sets
of integrated heating heat pump centralized
heating systems.

5. The Enterprise Embarks on A
New Journey, Focusing on the
High-Quality Development of New-
Quality Productive Forces. Under

the Dual Carbon Targets, It Realizes
Clean Heating with Geothermal
Heat Pumps in the Northern Winter,
which is Also the New Industry of
Integrated Heating and Cooling

With the end of the three-year pandemic, HYY
has gone through the exploration of early-stage
projects and the exploration of clean heating in
the north, and has summarized and improved
during the pandemic. HYY has accumulated
certain experience in technology, products,
standards, processes, management models,
and business models. At the same time, the
importance of clean heating in the north has
been more clearly recognized. Based on
this, HYY has decided to take advantage of
the situation to re-launch and develop in all
directions, transforming from the exploration
of project models to the practice of regional
development for industry upgrading and
replacement, to help achieve the transformation
of heating in the northern winter.
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HYY's newly established key project,
The Sijichuangi Medical and Elderly Care
Project, has successfully completed the
commissioning of the first phase and started
operation. HYY's managed 1.8 million square
meters of projects are in good operational
status, and the Dalian Hutchison Whampoa
project has won the owner's commendation
and banner for two consecutive years.
HYY has improved its qualifications and
related certifications, with more than 20
qualifications and certifications such as the
second-level general contracting qualification
for mechanical and electrical engineering
construction of HYY and the qualification for
exploration and well drilling, and the first-
level professional contracting qualification
for installation of mechanical and electrical
engineering and environmental protection
qualification of HYY, which can ensure
the company's compliant operation. The
local standard "Technical Code for Single
Well of Geothermal Energy Collection with
Circulation Heat Exchange" formulated by
the group has completed the revision of
technical preparation, and the group standard
"Heating Heat Pumps" has been published.
This new group standard will promote the
healthy and orderly development of heating
heat pumps in the north, considering mainly
the guarantee of heating. The group actively
participated in the industry development
in 2023, and at the 7th World Geothermal
Congress (WGC2023) held in Beijing, known
as the "Olympics of Geothermal" with the
theme of "Clean Geothermal, Green Earth,"
three papers of the group were selected for
this conference and published in relevant
thematic forums. Among them, the publication
of the paper "Application of single well
circulation heat exchange geothermal energy
collection well in Haidian Foreign Languages
School, HeBei Campus" is a continuation
of the "Application of single well circulation
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heat exchange geothermal energy collection
well in Haidian Foreign Languages School"
submitted by HYY at the 3rd Geothermal
Congress held in Mexico in 2003 and won
the best paper. This project also won the third
National Energy Conservation Center Key
Energy Conservation Technology Application
Case, reflecting the group's 20 years of
continuous innovation, mature application of
single well cycle heat exchange technology,
and deep cultivation and persistence in the
industry. The National Geothermal Energy
Development and Utilization Research and
Application Technology Promotion Center and
the Energy Industry Geothermal Professional
Standardization Technical Committee have
carried out the selection of geothermal energy
development and utilization demonstration
projects to showcase the achievements of
China's geothermal industry and promote
the high-quality development of China's
geothermal industry. HYY's "XiongAn Citizen
Service Center Comprehensive Energy
Project" won the title of "Geothermal Energy
Development and Utilization Demonstration
Project"; at the 11th China Geothermal
Engineering Conference and the 4th China
HVAC Industry Annual Meeting, the group
won the industry "Contribution Award".

In 2024, the national economic situation
is advancing rapidly, and environmental
protection and new energy development have
been highly focused with strongly supported
by the central government and the whole
society. Geothermal energy heat pumps,
which offer combustion-free and clean
heating, are facing a broad market, and the
emerging industry of integrated heating and
cooling is rapidly developing. HYY has gone
through its unusual 24 years, through the
stormy waves of the epidemic, and is making
strides towards the objectives pointed out by
Chairman Xi.



CHEUMAJIbHBII CBOPHUK

TenJioBoii HacoC ¢ HA3¢MHOM JHeprueil YNcToe OTOIVICHHE B CEBEPHYIO 3UMY
—Ppa3BHBAOIIASICA OTPACJb HHTEIPALlUM TelJa H X0JI0a

INPAKTUKA YNUCTOI'O OTOIIVIEHHUSA C
NCHOJbB30OBAHUEM I'EOTEPMAJIBHBIX
TEINJIOBBIX HACOCOB B 3UMHHMU NEPUO/]] HA
CEBEPE KUTAA

—— IIITh OCHOBHBIX JTAIlOB Pa3BUTUSA 3aPOXKIAOLIECUC UHAYCTPUU
UHTETPALMU OTOIUJIEHUS U OXJIAKICHUS

IlepBb1ii 3Tan:

C nenpio TpancHopManuu MaTEeHTOBAHHBIX TEXHOJIOTHI M TEXHOJIOTUYECKHX HHHOBAIMN CO3/Iat0TCS
1 pa3BUBArOTCS npennpuatus. [peanpustus pazpadoraiy 1eib 1Mo pa3paboTKe U HCIIOIb30BaHII0
HU3KOTEMIIEPaTypHOH TEIIOBOM 3HEPIUU JIJIsl COKMTAHUS TPAJAULIMOHHBIX HCKOMIAEMbIX 3HEpropecypcax,
YAOBIIETBOPEHUS MOTPEOHOCTEH JTI0AEH B TEIUIE 3UMOM, POXJIAJe JIETOM U B ropsiueil BoJe B
MTOBCETHEBHOM *HU3HU. Uepes cTpeMiIeHHe K TApMOHUYHOMY COCYIIIECTBOBaHMIO YEJIOBEKA U MPUPOIBI,
OHH HaIpaBJICHbI HA YIy4YIlIeHHE KaueCTBa )KU3HU JIOJCH.

Bropoii sTamn:

CucreMaTnyecKoe TeXHHUECKOE U3YUCHHUE C TTOITAITHBIMU IISIISIMU SHEPTroCOEPEIKCHHSI U OXPaHbI
OKpY’Karole cpebl.

Tperuii 3Tam:

[IpompltuieHHAas TpaKTHKA Pa3BUTHS C OCHOBHOM IeMbI0 peanu3anuu ykazanus [Ipencenarens Cu
1[3uHBIIMHA IO YUCTOMY OTOIICHUIO Ha CEBEpe.

Yereprolii dTaN:

B neprion mangeMuu mpoBOIUIICS CUCTEMATHYICCKIHN aHaTN3 U 0000IICHNE HAKOTUICHHBIX 32 TOJBI
OOJBIIMX JAHHBIX O YUCTOM OTOTUICHHH 0€3 CXKUTAHHS C UCITOJIb30BAHHEM I€OTEPMATBHBIX TETNIOBBIX
HacoCOB B 3UMHMI nepuoj Ha ceBepe Kurtas, a Takke COBEpILICHCTBOBAJIOCH CUCTEMHOE YIPABICHUE U
MHHOBAIIUH.
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CHEUMAJIbHBII CBOPHUK

TenJioBoii Hacoc ¢ HA3¢MHOM YHeprueil YNcToe OTONJIEHHE B CEBEPHYIO 3UMY
—Ppa3BHBAIOIIASICS OTPAC/b MHTEIPALUMH TeIJIAa U X0JI0/a

Ilareni sTan:

ITocne npeonosieHns NaHAEMUH, IPEIIPUITHS OTIPABITCS 110 HOBOMY ITyTH. [[Jisl TOCTHXKEHMS LieJIed
10 MMKaM BBIOPOCOB yITIepo/ia U yIIIepOIHON HEHTPaTbHOCTH OHU OyIyT CIIOCOOCTBOBATH HHTETPAIHH
OTpacieil OTOIJICHUS U OXJIAXACHUS C UCIIONIb30BAHUEM HOBBIX MPOU3BOICTBEHHBIX CHJI. DTO BKIIOUAET
B ce0s1 BHICOKOKQUECTBEHHOE PAa3BUTHE HOBOM OTPACIM YHCTOTrO OTOIJICHUS C UCTIONBb30BaHUEM
reoTepMalIbHBIX TEMJIOBBIX HACOCOB B 3UMHUII Neproa Ha ceBepe KuTas 1 MHTErpupOBaHHOTO OTOTIIEHUS
U OXJIAK/ICHUSI.

Q COBETBHI 11O OTOIUIEHUIO B 3UMHUMI Q
HEPNOA B CEBEPHOM KUTAE

- o Peruonnl Kurtasi, KoTopbie

& «HopMsI TemnoBoro pacuera Juid rpa)IaHCKUX 31aHUI» pasnensdtor Kurai ¢
HAa IIATh KJIIMMaTUYECKUX 30H M0 TEIUIOTEXHUYECKOMY IPOEKTUPOBAHUIO 30AHUM:
KpaliHe XOJIOIHBIE PETHOHBI, XOJIOHbIE PETHOHBI, PETHOHBI € KaPKUM JIETOM U
XOJIOZIHOM 3UMOM, PETMOHBI C KapKHUM JIETOM U TEIUION 3UMOM, U YMEPEHHBIE
peruonsbl. bonpmmHaCTBO pernonoB Kurasi, riae He0OX0qMMO OTOTLICHHE 3UMOH,
PacIoNIOKEHBI B KpallHe XOJIOAHBIX U XOJIOAHBIX PETHOHAX.

MHET0 OTOIVIEHUsI B ceBepHbIX paiionax Kuras [

(1) Ans sxuTeneii o4eHb BayKHO OCTaBAThHCSI B TEILJIE 3UMOM.

(2) DTo cOocOOCTBYET pacPOCTPAHEHHIO TETIOTHI MAPTUH B KAXKIOM
JIOMOXO3STUCTBE.

(3) D10 KOHKpETHOE MPOSIBICHUE ITPEBOCXOICTBA COMMMATTUCTHICCKON CHCTEMEI.

(4) Ono obecrieunBaeT caMyro 0e30ITacHYI0, MPOCTYIO M HAJAEKHYIO
paborty, ¢ ynoOHBIM 1 O€30IIaCHBIM YHEPrOCHA0KEHUEM, a TAKXKE JTOCTYITHBIMU
WHBECTUIMOHHBIMH U TEXHUKO-3KOHOMHUYECKUMHU 3aTpaTaMy Ha CHCTEMY.

(5) OHoO cobnrogaeT NPUHLUT «HAUIKaIeld TeMIeparypbl H COOTBETCTBYIOILIETO

OHEPIreTUYCCKOIro YPOBH» IMPU STUYHOM UCIIOJIb30BAHUU SHCPIUU.
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B3pblBaIOIIIaHCﬂ HHAYCTPUA YHUCTOIr'0 OTO

HHTEIrPUPOBAHHOI0O TEIIOOXJIAZKACHUS €

TEMJIOBbIX HACOCHBIX CTaHHI/Iﬁ C MOA3EMH

B cambIx cypoBBIX 3UMHUX YCIOBHUSX ceBepHOro Kuras, mpu ucmnonb30BaHUN
CTaHJIapTHOM JIEKTPUUECKON MOIIHOCTH 3[aHus, CUCTEMA TEIIOBBIX
HACOCHBIX CTaHIIM C TIOA3EMHBIM UCTOUHUKOM, 3aIlyIleHHas! ¢ HEOOIbIIUM
KOJIMYECTBOM 3JICKTPUUCCKON dHEPTUH, IIPOU3BOANT OOJIee UeM B TPH pasza
OOJBIITYIO TETUIOMPOU3BOIUTENIEHOCTD IT0 CPABHEHHIO C HEMOCPEICTBEHHBIM
ANIEKTPUYECKHUM OTOTNIEHHEM. DTa CUCTeMa COOMPAET M UCIIOJIb3YeT €CTECTBEHHO
HAKaIUIMBAOILYIOCS HU3KOTEMIIEPATYPHYIO TEIJIOBYIO DHEPTHIO U3 3€MJIU,
oOecrieunBasi OAXOMAILYIO0 TEMIICPATYPy JUIsl BBKHUBAHUS U POCTa JIFONICH,
’KUBOTHBIX U pacTeHUi. B yCI0BUAX JBONWHBIX YIVIEPOJHBIX LI€JIe OHA
obecreunBaeT NOCTHKEHUE HAIIMOHAIBHBIX CTAaHAAPTOB 10 TEMIIEPAType I BCEX
OTOTIUTENBHBIX 30H MPH CHIKEHUU TIOTpebieHus yrepoaa u sHeprun Ha 50%, 9To
CIOCOOCTBYET TIOBHIIIIEHUIO KaueCTBA KU3HU JIFOICH.

Pa3zButne komMnaanu XsHBIOI0OAHb HEBO3MOKHO OTACIUTDH OT HOAACPIKKH
YYEHBIX U SKCIIEPTOB N3 BCEX CIIOCB O6H_ICCTB3.. Mu1 BbIpaJIk OIUH U3 UX
MHOTI'OYHCJICHHBIX KOMMCHTApPHUCB, YTOOBI BbIPa3uUThb CBOC YBAKCHUC.

«Kommanuns X3HbI0I0aHb CcO3/1aj1a 3TOT MPOeKT B MapTe 1997 roga, Ha3BaHHBIN
LleHTpa pHBIN KUAKOCTHBIN NCTOYHUK OTOTUICHUS U OXJIAKICHUS (OPUTHHAIEHOE
Ha3BaHUeE, TO €CcTh HbIHEHIHAS HY'Y reorepMainbHas 3HEprus TEIIOBOro Hacoca
AKOJIOTHYECKOW CUCTEMBI)... DTOT MPOEKT UCIIONB3YEeT HU3KOTEMITEPATYPHYIO
SHEPIHI0, CIIOCOOCTBYET IHEPrOCOCPEIKEHUIO U OXPaHE OKPYIKAIOIIECH CpPEJIbI.

OH cTaHEeT OJHUM U3 KIIOYEBBIX aCHEKTOB 21-r0 Beka, 3aMEHSIS TPaAUIIMOHHBIC
METO/Ibl OTOIUICHHUS U OXJIAXK/ICHHSI, TPEJCTABIISAS COOOM HE TOJBLKO 3HAYUMYFO
KOHKYPEHTOCTIOCOOHYIO TEXHOJIOTHIO, HO ¥ OJHOU M3 KU3HECIIOCOOHBIX
TEXHOJOruH A ycroiuusoro pazsutus OBuKy.

B3sT0 U3: «ATTEcTaT OLICHKH U ITpHUeMa HOBBIX IIPOAYKTOB M TEXHOJIOTHI» ['0cy1apcTBEHHOW KOMHCCHU T10
sKkoHOMHUKE U Toprosie [2001] Ne 02
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JIAHD YBAJKEHHUS YUEHBIM U DKCITEPTAM,
%> KOTOPBIE HAC TTOJIIEPKUBAIOT <

(u30paHHBIE TOPTPETHI)

By IOanbBaii Sup Hucsnb Xoy 3unsinb
Ha npotsxenuu Beeil cBoei KU3HI Jo cBoeit cMepTH OH ObLT poheccopoM, Paboran 3amecturenem
OH OBbLI INIABHBIM HHXXEHEPOM H JIOKTOPAHTOM (haKyJIbTeTa aPXUTEKTYPHBIX JUPEKTOPA, TIIABHBIM HHKEHEPOM
BHUIIE - pe3ueHToM Kuraiickoro HayK, (QaKyJIbTeT apXUTEKTYPBL, ITexkuHcko# reonoruuecKoin
HMHCTHTYTa apXUTEKTYPbI, KypHpOBaj VYuusepcuter Llunxya, 1 1UpEeKTOpOM CITY>KOBI, KOHCYITETAHTOM
Pa3IMYHBIE aCIIEKTHI TOPOJCKOIO HanmonanbHOro pykoBOJSIIEr0 KOMUTETA SKCIIEPTHOM KOHCYJILTaTUBHOM
LIEHTPAJIN30BAHHOTO OTOILICHUS, 10 aPXUTEKTYPHOH Cpezie U 000pyA0BAHHIO TPYNIIEI IPY IPABUTENILCTBE
9HEProcOepeKeHHs 3AAHUH, BBICIIET0 00pa30BaHus. Ilexuna.

Ban [3usin By Jpunu By Lsn
Axanemux Kuralickoil akageMun briBimii nexkan [IekuHCKOro HHCTUTYTA Yiren 14-ro HanmoHnaabHOTO
HayK, [JIaBHBII HAay4HBIH COTPYAHUK APXUTEKTYPHOTO 13aiiHa, TapTUIHbIH kxomurera HITKCK, unen
U IOKTOpaHTypa I 'yaHwKoycKoro CeKpeTapb, B HACTOSAIIEE BPeMs ITaBHBII Kuraiickoil nH)XEHEPHOI
HMHCTHTYTA IPE0Opa30BaHMs SHEPTHH HHKCHED - KOHCYJIBTAHT, BUIIE - IPE3UACHT akajgeMud, mpodeccop,
Kuraiickoil akaJeMun HayK. Kuraiickoro o61iecTBa X0I0AUILHOIO PYKOBOZUTEIb JOKTOPA.

000py/IOBaHUS, HCIIOTHUTEIbHBII
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Hu L3uHBXIHB
Unen BK HITKCK 14-ro
C03bIBa, wieH Kuraickoi
aKaJieMHHU HayK, rpodeccop,
PYKOBOIHTEIb JOKTOPA.

By Banbryii

BrIBIIMIA TITaBHBI HHXXEHED
[TeknHCKOTO TOPOACKOTO
YIpaBJICHUS] BOIHBIX
pecypcos

Xy UyHbxyH

Unen Kuraiickoil nHXeHEPHOI
aKaZieMHH, BUIIE — IPE3UACHT
Kuratickoit akageMun
TUJIPOIHEPTETUKH, CTAPIIHIA
HHXEHep Mpodheccopekoro
Kjacca

Croii Bait

I'maBHBIIT HayuHBIH coTpyaHUK KuTaiickoro
HMHCTHTYTA apXUTEKTYPBI, TUPEKTOP

Cwii Bannda

BriBmmit nexan Kuraiickoro nacTHTYTa
TOPOJICKOTO IUTAaHUPOBAHUS U IPOCKTHPOBAHHUS,
BUIIE-TIPE3UACHT XapOUHCKOTO HHCTUTYTA
IPa’kIaHCKOTO CTPOUTENBCTBA, IPeAceaaTelb
PernonanbHOro sHEpreTHYECKOro
npodeccnonanpHOro KomureTa Kuraiickoi
ACCOLMAIINN YHEProcOepeKeHNs 3TaHHUH.

B HacTosImee BpeMs OH SABIICTCS

Yaii Cao4xyH

BriBImit 3amectuTens AUpeKTOpa
IlexnHCKOM KOMUCCHHU TIO

T'ocynapcTBeHHOTO IIEHTpa O KOHTPOJIIO U IIPOBEPKE MYHUIUNAILHOMY Pa3BUTHIO K
Ka4eCcTBA SHEProcOepeIKEHUs B CTPOUTENILCTBE, pedopmam, ObIBIINI TPE3UAEHT
npezncenarens Komurera no crangapruzainuu IlexuHckolt acconuanuu

CTPOUTENBHOI Cpe/ibl M SHEProCcOePEKECHNUSI

COJICHCTBHUS 9HEPrOCOCPEIKCHUIO
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TenJioBoil HacOC ¢ HA3eMHOM 3Heprneifl YUCTOC OTOIVICHHUE B CEBEPHYIO 3UMY
—PpPa3dBUBaAIAsACA OTPAaC/JIb HHTErpaluu TeIJjia u xoJoaa

KOPOTKOE OIIMCAHHUE O PASBUTUU 3UMHET'O
I'EOTEPMAJIBHOTI'O TEIIJIOBOT'O HACOCA

HA CEBEPE KUTAASA

Aptop: Ban Crwauxku, JIu Jamro, JIu SAubuao

1.YT10 Takoe HU3KOTEMIIepaTypHasi
TelJ0Bas JHeprus?

B cnyuae otorienus moj
HU3KOTEMIIEPATYPHOH TEIJIOBOM SHEpruei
MTOHMMAETCSl HU3KOCOPTHOE TEIII0, KOTOPOE He
MOKET OBITh HEMTOCPEICTBEHHO UCTIOIB30BaHO
JUTSL OTOTUIEHUS. DTH UCTOUYHUKN YHEPTUU
Pa3HOO0OPAa3HbI M BKIIIOYAIOT TETUIOBYIO YHEPTHIO
(HETITYOOKYI0 TEOTEPMANTEHYIO SHEPTHUIO),
XPaHSILIYIOCs B IOPOJax U MOYBE, IPYHTOBBIX
WJIM TOBEPXHOCTHBIX BOAAX, TEIJIOBYIO
9HEPTHUIO BO3AyXa (SHEPTHIO BO3yXa),
TEIUIOBYIO SHEPTHIO PEK, 03ep, OKEaHOB,
MIEPBUYHBIC CTOYHBIE BOJIbI, BTOPHYHBIE BOJIBI
1 HU3KOTEMIIEpaTypHbIE IPOMBILUICHHbIE
OTXOZIbl. DTH HU3KOTEMIIEPATYPHBIE TETIJIOBBIC
SHEPTUH MOTYT UCIIOJIb30BaThCS B KAUECTBE
HU3KOTEMIIEPaTyPHBIX HCTOYHUKOB TEIUIa JJIs
CHCTEM TEIUIOBBIX HACOCOB, YIy4IllaTh KAY€CTBO
SHEPTHH C TTIOMOIIBIO0 TEXHOJIOTHUH TEITOBBIX
HAacOCOB, JOCTUraTh OTOIUICHUS U YOBJIETBOPSTH
TpeOOBaHUSIM TEMIIEPATyPhl OTOILICHUS
rOCyAapCTBOM.
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(1) TentoBasi JHeprus HErJIyGOKOTO
cJios (Terio0) (Temio HeriIryooKoro
€J1051, HENTyDOKOT0 CJ1051 KPUOTEHHOi
reoTepMaJIbHOM YHEPTUN)

Mernkas reoTepmaiibHasi HEPTus, TaKxkKe
M3BECTHAS KakK HETTyOOKasi reoTepMaibHas
SHEPTHsl WM HEerTyOOKas HU3KOTEMIIepaTypHas
reoTepMalibHas SHEPrusl, OTHOCUTCSA K
BO300HOBIISIEMBIM HCTOYHUKAM SHEPTUH,
KOTOPBIE XPAHATCS B IOPOAAX U ITOYBAX,
TPYHTOBBIX HUJIU MMOBEPXHOCTHBIX BOJAaX Ha
mryonHe 200 METpOB TIPH TeMITepaType HIDKE
25°C. OH sBasieTCcs NPOAYKTOM COUETAHUS
reoTepMalIbHON MPOBOIMMOCTH U COJTHEUHOM
panuaunu. HerryOokast reotepmaibHast SHEPrust
HUMECT 3HAYUTCIIbHBIC ITPEUMYIICCTBA, TAKUC
Kak OoJIbIIIME 3amachl, ObICTpasi pereHepanus,
IIMPOKOE PaCIIPOCTPaHEHUE, METOABI T0OBIUH C
HU3KOH CTOMMOCTBIO aIallTUPOBAHBI K MECTHBIM
YCIIOBUSIM, JIPY>KETFOOHBI K OKPYKaroIen
cpezne u 0e30macHbl. ITO LEHHBIN, IPUPOAHBIH,
3€JIEHBIN, YUCTHINH U BO30OHOBISEMBIN HCTOUHHUK
SHEPTHH.
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(2) DHeprus Bo3ayxa (Terio)

Boznmymaas sHeprus (Terio) - HU3KOCOpTHAs
TETIOBAst SHEPI U, COIEPIKAIIIANCS B BO3TyXE.
Ero camoe 0oJbIIoe mpenMymiecTBo
3aKIII0YaeTCsl B TOM, YTO OH BE3IECYLIHH, HO
€ro TEMIIEPATYPHBIA TPEH]| KOHTPACTUPYET C
NOTPEOHOCTSAMH B OTOIJICHUH 3MMOI1 Ha ceBepe
Kutas, yem HIKe Temmeparypa Hapy>KHOTO
BO3/yXa, TEM CIOKHEE 00eCTIeYNTh CTAOMITFHYIO
paboTy CUCTEM TEIUIOBBIX HACOCOB B CAMBIX
HEeOIaronpHUATHBIX KIMMAaTHYECKUX YCIOBUSX
CEBEPHO 3UMBI, KOTJIa TOTPEOHOCTH B
OTOIIJICHUHU BBIIIIC.

(3) IIpoyasi HM3KOTEeMIIepaTypHas
TeIioBasi SJHEPTust

Hpyrue Buabl HU3KOTEMIIEPATYPHOMI
TEIUIOBOM SHEPTUU BKIIIOUAIOT TETUJIOBYIO
SHEPIHUI0 PeK, 03€P, OKEaHOB, IEPBUYHON U
pereHepaTuBHOM BOJbI, HU3KOTEMIIEPATYPHOTO
MPOMBIIIIEHHOTO OCTATOYHOTO TEIlIa U IPYruX
HU3KOTEMIIEPATyPHBIX HCTOUHUKOB TEIIOBOM
SHEPTUU. DTU HUZKOTEMIIEPATYPHBIC HCTOUHUKHI
OHEPTUH, KOTOPHIC OOBIYHO HCIIOJIB3YIOTCA B
CHUCTEMAaxX TCIIJIOBBIX HACOCOB, JOJIXKHBI OBLITH
MIPUOPUTETHBIMH, KOT/IA TO3BOJISIFOT YCIOBHUSL.

2.IloxyepkuBaHMe MCIIOIB30BAHUS
MOBEPXHOCTHOM re0TepMaibHOM SJHEPTUH
JJISl YHCTOT'0 OTONJICHUS 0e3 CXKUTAHUS B
3uMy Ha ceBepe Kurasn

(1) OrpomHOe, LIMPOKO PACIPOCTPAHEHHOE
U YCTOI{YMBOE HCIOJIb30BAHNE

[ToBepxHOCTHAsI reoTepMaibHas SHEPIUs,
BO3HHKAIOLIAsl U3 TEOTEPMHUUECKOTO
TETIONPOBOAHOCTH U COTHEYHOTO U3ITyUCHHS,
XPaHHTCS TIO]T TIOBEPXHOCTHIO 3eMIIH, 0013 jaeT
OTPOMHBIMH 3aIacaMH U YCTOHUUBBIM
HMCTOYHHUKOM DHEPTHUU. 3UMOH Ha ceBepe Kuras,
KOTJla TEMIIEPaTypa MOXKET OITyCKaThCsl HHKE
-15°C, Temneparypa noa MOpO3HEIM YPOBHEM
ocraetcs Bbie 0°C, obecreunBas HOPMaJIbHYIO
paboTy TEIIOBBIX HACOCOB.

CHELUAJIBHBIA CBOPHUK

(2) UnpuBuayaIM3UPOBAHHAS] TEXHOJIOTHSI
A00BIYH € 3peIbIMH H NepeI0BbIMH
npoueccaMu

C ucronb30BaHUEM TPYHTOBBIX BOJ B
KauecTBe HOcUTels, dpPeKTuBHAs 1 Oe3omacHast
J00BIYa TIOBEPXHOCTHOM reoTepMabHON
SHEPIUH JOCTUTAETCA Yepe3 PerynupoBaHue
TEIUI00OMEHHOTO NOTEHIINAJIA OT/IEJIbHBIX
CKBA)XMH B 3aBUCUMOCTH OT I'€0JIOTMYECKUX
ycnoBuii, rapantupys 100% BocronHeHHe
TPYHTOBBIX BOJI. DTO pelaeT MexyHapoIHbIe
MpoOIIeMBI 3aTrpsI3HEHNUS BOJIBI U BOAOTIOTEPH,
BBI3BaHHBIC MCITOJIH30BAHMUEM TPYHTOBBIX BOJ
JUISL OTOILICHUSL.

3.0T1 npeauiecCTBEHHUKOB OTOIICHUS

21 - ro Beka /10 MPoIBeTaOIIell ceroaHs
Pa3BUBAOLIEHCHA 0TPACIH HHTErPaLUs
X0J10/12 ¥ TeI1a

B kon1ie 20 - ro Beka npeanpuHuMaTenu
['pynnel komnanuii XsHbIOIOAHb
chopmupoBanu npodeccuoHaNbHYIO
TEXHUYCCKYIO KOMaHy U HAHAJIN
OTEYECTBEHHBIX U 3apyOEKHBIX IKCIIEPTOB
Y YYEHBIX JUISl PEIICHUS ITOM MPOOIEeMBI.
[Tocne HeCKOJIBKUX UCIBITAHUHN U
YCOBEPIICHCTBOBAHUI OHH pa3padboranu
TEXHOJIOTHIO0 cOOpa reoTepMalbHON SHEPTUU
UL OJHOCKBaXMHHOTO IUKJIA Teliiooomena. B
2000 roxy ObuIa cO3/1aHa TICKMHCKAsE KOMITaHHS
Xsubrorwanb TexHonomxku Jlesenonment ['pyn
Ko., JIto qs pa3paOOTKH M UCITOIB30BAHUS
HEerNyOOKOH reoTepMalbHON YHEPTHH B
KaueCTBE aJbTEPHATUBHOIO UCTOUHUKA
temia. 9 ¢epast 2001 rona Ha IKCIIEPTHOM
3KCIEepTU3e, opraHn3oBaHHou [lekuHcko
rOpoOJICKOM TOPTrOBO - SIKOHOMHUYECKOU
KOMUCCHEH, TEXHOJIOTUs ObliIa MpU3HAHA
MepBOH B MUPE U JIOCTHUIIIA MEXTYHAPOIHOTO
nepeaoBoro ypoBHs. OIleHKa MOKa3bIBaET,

YTO OTa TCXHOJOT'UA «CTAHET 6JIaFOHpI/I}ITHI>IM
KOHKYPCHTOM Jid 3aME€HBI TPAAUIIUOHHOT'O
crioco0a OTOTIIEHUS (OXJIAXKICHHS) B

XXI Beke, sIBISETCS )KU3HECIIOCOOHOM
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TEXHOJIOTUEN A1l YCTOMYMBOTO pa3BUTHUSA
OTOTUICHUS ¥ KOHIUIIMOHUPOBAHUS BO3AYXay.
PacnpoctpaHenue 3TOH TEXHOJOTMH 0Ka3ajlo
CUJIBHYIO MOJJEPKKY UUCTOMY OTOIJICHUIO
3UMHHUX T'€O0TEPMAaIbHbIX TEIIOBBIX

HacocoB Ha ceBepe Kuras u ObLIO OIEHEHO
MPaBUTEJIBLCTBOM M OOIIECTBOM KaK « MHOHEP
otomsieHus B XXI Bekey.

B kauecTBe MexkIyHapOAHOH
WHHOBAIIMOHHOM TEXHOJIOTHUU IKCIIEPTHI
C CaMOro Hayaja THIaTeIbHO U3YUUIIH e
HazBanue. OOCYX)Ia10Ch, KaKk Ha3BaTh
3Ty HNOJ3EMHYIO TEIJIOBYIO SHEPTHUIO U
COOTBETCTBYIOLIUE NMPOAYKTHI. [Tocie
TIIATEIBHOTO PACCMOTPEHUS TEPBOHAYAIBHO
OBLIO MPEJIOKEHO Ha3BaHUE « HETyOOKOM
HU3KOTEMIIEPATyPHOH Te0TepMaTHHOM
SHEPrUn», HO MO3KE, MOCKOIbKY CYIIECTBYET
MHOXECTBO BUJOB I'€0TEpMaIbHOMI
SHEPruH, 3[1€Ch UCIOJIb3YETCs TOIBKO
HHU3KOTEMIIepaTypHas TemioBas sueprug. Ho
«HU3Kas TeMIIepaTypa» HAIIOMUHACT JIIOISIM
0 3aMOpPO3KE, a «T€OTepMalIbHAS YHEPTHI - O
TPaAUIIIOHHOM 00Jiee BRICOKOTEMIIEPATYPHOM
reoTepMaJIbHOM TEIlIE, KOTOPOE MOXKHO
HCMOJB30BaTh Hanpsmylo. [ocnonun By
IOanbBa, OBIBIIMI pAOOTHUK HH]LYCTPHH
KOHAUIIMOHUPOBAHUS BO3AyXa, IPUIyMa
Ha3BaHHE, KOTOPOE C TEX MOP MOTYUUIIO
IIUPOKOE PaclpoCTpaHeHNe, - HeTIIyOoKas
reorepmalibHast sHeprus (Terio). [To mepe Toro
Kak IMOBEPXHOCTHAsI Te0TepMalbHask SHEPTUs
CTAaHOBMWJIACH BCE OOJIEe pacpoOCTPaHEHHOM,
«TIOBEPXHOCTHAS T€OTepMalIbHASI DHEPTUSI
(Tero)» MOCTEeNeHHO YIPOCTUIIACH IO
«IIOBEPXHOCTHOM re0TepMalibHON SHEPTUM.

B 1997 rony npeanpuanmarenn [ pymnma
KOMIMaHUM XAHBIOAaHb MPEII0OKUIN
[TexkuHCKOMY TOPOJICKOMY SKOHOMHYECKOMY
KOMHTETY « LleHTpaibHbIN KUAKUH UCTOYHHUK
XOJIOZHOT'O TEIUIa » B KaYeCTBE HOBOIO
npoaykra. [locne co3nanus KOMIaHUH,
MPOAYKT ObLT Ha3BaH « LleHTpanbHas xuaKas
XOJIOZHASI TETTOBAsl CUCTEMAa OKPY KaroIen
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Cpenbl», ¢ pacIiiupeHUueM MaciiTaboB
MIPOJABMIKEHUS M aCCOPTUMEHTA IIPOLYKIIUH,
Ha3BaHHUE MOCTENEeHHO npeBpaTuioch B HY'Y
reoTepMalibHas TEIJIOBasi HACOCHAs CHCTEMa
OKpY>Karouien cpeasy.

[Tocne Gonee ueM IBYX JeCATHICTHH
YCTOWUMBOTO pa3BUTUs KoMnaHus ['pynna
KOMIaHui XPHBIOKAHb CTajla BEAYLIEH
MPOMBIIIJIEHHOW IPYIIIONH B 00JIAaCTH YHCTOTO
OTOTUICHUS 3UMHUX T€OTEPMaJIbHBIX HACOCOB
B CeBeproM Kurae. Ero TexHonornu mmpoxo
WCIIOJB3YIOTCS B PA3JIMYHBIX 00BEKTAX,
BKJIIO4asi O(PUCHBIE 3/IaHUsI, OOJbHUIIBI, TIIKOJIBI,
OTEeNHU, KPYIHBIEC TOPTOBBIC IICHTPHI, KUIUIIIH,
SJUTHEIC BUJIIEI, a TAK)KE OOIIECTBEHHEIE
00BEKTHI, TAKHE KaK CTAaJINOHEI, BEICTABOYHEIE
3aJibl U OaccelHbl. OH TaK)Ke OXBAaTHIBAET TaKUE
KOHKpETHBIE 00J1acTH, KaKk HHPPACTPYKTYpHOE
CEJILCKOE XO03ICTBO, IPOMBILIJICHHBIE
NPEANPUITUS U HU3KOTEMIIEpaTypHbIE 3aMachl
npoaoBOabCTBHSA. CTOUT OTMETUTD, YTO JIYHHAS
naboparopus « JlyHusiit gBopen 1» B Kurae
" magamadTHRIA 0acCeH ¢ peryaupoBaHUEM
TEMIIEPATypbl HA OTKPBITOM BO3AYyX€ TAKXKE
NPUHSIIM TeXHUYEecKoe pemenue ['pynma
KoMITaHUH X HBIOIOAHb JJIS 3aMEHBI
TPAAUIMOHHOTO METOAA OTOTUICHUS TIPHU
COKUTaHMU U JTOCTHIKEHUS YMCTOTO OTOIIEHMS.
HYY reorepmainbHas TenjaoBasi HacCOCHast
CHCTEMa IOJIyYUJia BBICOKYIO OLICHKY
OTEUYECTBEHHBIX U 3apyOEKHBIX IKCIIEPTOB U
OblJIa PEKOMEHI0BaHA OPTraHU3alUOHHOMY
komuteTy Omumnuiickux urp 2008 romga
B llexuHe Il yCIIEITHOTO TPUMEHEHHUS
Ha MEPOTIPUATHU. DTOT HHHOBAITMOHHBIN
mar JeMOHCTPUPYET MUPY BbIIAIOLIUECS
noctmkenust Kuras B 001acTi UCIOIB30BaHUS
BO300HOBIISIEMbIX UCTOYHUKOB SHEPTHUHU.

B xoz1e n0nrocpoYHbIX HAYYHBIX H
KOMMEPUECKUX OTePaIiii KOMITaHUS
C OrpaHUYCHHOW OTBETCTBEHHOCTHIO
BCEIJIa MPUJICPIKUBATIACH CAMOCTOSITEIIBHO
pa3paboTaHHOW «TEXHOJIOTHH COOpa
TeOTePMATLHON YHEPTHH C OTHUM ITHKIIOM
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CKBa)XMH» B KaY€CTBE TEXHOJIOTNYECKOTO
KpaeyroysHoro kaMHs. OH IpezcTaBiseT
IBYX(YHKITMOHAIFHYIO CHCTEMY, KOTOpast
o0ecreynBaeT KaKk 3MMHEE OTOIUICHHE, TaK

1 JIETHEE OXJIAXKJICHHE C TPEBOCXOTHON
sHeproapexTuBHOCTHI0. KoMmanus crpemurcst
YAYYILIUTH Ka4€CTBO KHU3HHU JIIOIEH U aKTUBHO
CTPOUT HOBBIE MPOMBIIIJICHHBIE IETIOYKH,
WHTETPUPOBAHHBIE B HOBYIO 9Py OTOIUICHUS U
OXJIAKJICHUSI.

4 Umensironuecs U ObIBIINE HA3BAHUS

(1) CucreMa YHCTOTO OTOTJICHHUS C
reoTepMaJjibHOI TeNnJ0BO HACOCHOH cTaHUMeH
JJIsl 3MMbI B CEBEPHBIX PerHOHAX.

Cucrema OKpyXKaromiei Cpesl ¢
reoTepMalibHOM TETJIOBOM HACOCHOM cTaHIMen
XsHbIOI0aHb, CHucTEMa OKpPY>KAIOIIEH cpebl ¢
reoTepMaIIbHON (TEIUIOBOM ) SHEPTreTHYECKON
TETJIOBOM HAaCOCHOM CTaHIMEN X3 HBIOIOAHb,
Cuctema OKpyXKarolei Cpebl ¢ TeOTEPMaTbHON
TEIJIOBOM HACOCHOM CTaHLUEN ¢ HUPKYISIIUEN
B OZTHOM Konozre, Cucrema reoTepMaibHON
TerroBoit HacocHou ctanimu HY'Y, Cucrema
reoTepMalibHOM TEMIOBOM HACOCHOM CTaHIUU C
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uctounukoM B 3emiie HY'Y, Cucrema oTorieHust
(oxJak7eHus1) ¢ MOBEPXHOCTHOM reoTepMabHON
sHeprueit, CucreMa OKpyKaromieit Cpesl ¢
LEHTPAJIBHBIM JKUJIKOCTHBIM XOJIOJI0-TEIJIOBBIM
HCTOYHHKOM.

(2) IloBepxHOCTHASI reoTepMaIbHAas
(TemnJioBasi) IHEPrUs

HernyOokas reorepmainbHasi SHEPTus,
HeTTy0OoKasi reoTepMalibHast JHEPTHsl, HA3eMHOE
TEIUI0, HerIyOOKasi reoTepMalibHasi (Teruias)
SHEPrHsl, HeNTyOoKash HU3KOTeMIIepaTypHas
reoTepMalibHasi SJHEPT UL

(3) 'eorepmaJsibHasI cHCTEMA COKPOBMIIL

LlenTpanu3oBaHHas pacupeaeneHHas
reodHepreTUIecKas reoTepMabHast
cUCTEeMa COKPOBHII [UIsl JOOBIYU SHEPIUU
(OIHOCKBaXMHHAS IUPKYJSLIMOHHAS
TEMI000MEeHHas reoTepMajbHas CHCTEMa
COKPOBHIII), MOJJIOMAIIIHSISI SHEPreTHIeCKast
J00bIYa reoTepMalbHast CHCTEMa COKPOBHII]
(mom3emMHast TpyOHas TETNTIOOOMEHHAs
reoTepMalibHasi CUCTeMa COKPOBHILL).
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TEIIJIOBOU HACOC HA OCHOBE
SHEPT'UU I'PYHTA UUCTOE OTOILJIEHUE
B CEBEPHYIO 3UMY

—— HHTerpanus Temna u 0XJaxIeHNUs pa3BUBAIOIIASCA OTPACIb
n30paHHbIE TPUMEPHI TPOCKTOB

Agtop: X3 Tsauni03, JIu Siupuao, Jiu Cour, Jlro baoxyn, Jiu Tauxoy

IMpoexT «Yucroe oromiaenue» danssub Xarunucon Ysmmoa (Posin
Cayr bait), peaiusyromuii 10roBop (ppaHIIU3bI HA IOCTABKY TeEILIA
0T pacnpeaeJeHHON reoTepMaJbHON TENJIOBOH U OXJIAXKIAK0LIel
CTAHIHMHU C MOCTOAHHBIM HCTOYHUKOM MOIIHOCTHLIO 900 MBT B
MEKIYHAPOIHOM /1eJI0BOM paiioHe Cs0s10BaHb

Annoramus: [Ipoext anaup Xaruucon Bammnoa (Poiisn Cayt-baif)- 3T0 mpoexT uncToro
OTOTUICHHMS! JKUJIBIX MTOMEIIEHUN ¢ UCTIOJIb30BAHUEM T'€0TEPMaJIbHOIO TETIOBOIO HAcoca

B KOHTEKCTE PETMOHAIBHOTO SHEPTETUYECKOTO TNIAHUPOBAHUS, OCYILIECTBIISAEMOTO 0]
PYKOBOJICTBOM HPENINPUSATHS U 0JOOPEHHOTO PABUTEIBCTBOM, U €ro HHEprocoOepexreHue u
COKpallleHHe BRIOPOCOB AIOT 3aMedaTenbHbIN () (EKT, moMoras J0CTHYb PETHOHATIBHBIX IeJIei B
o0nacTH 1BOWHOrO BbIOpoca yriiepoja. TemnepaTypa OTOIUIEHHS] COOTBETCTBYET HallUOHAIBHOMY
cTaHJapTy 0e3 yBeJIMUYeHUs JOTOTHUTEIbHBIX PACX0A0B 3aCTPOUIIIMKA U MOJIb30BATENIS, YTO
MOJIyYHJIO BBICOKYIO OLIEHKY IIOJIb30BaTENEH.
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CHEUMAJIbHBII CBOPHUK

Puc.1 CemuHap no yucToMy OTOIJIEHHIO (X0J10/1y) - HHTErPalUsl TEIJIOBOH M X0JI0HO SHePruu 3eMJIH /LI
pa3BUBaOUIKXCS OTPac/iell MPOMBILLIEHHOCTH, 900-MeraBaTTHasi CTAHUMSA C MOCTOSIHHBIM AKTHBHBIM pacnpe/ieieHHbIM
HCTOYHHKOM TeMNJIOBOI H X0JI0/IHOI JHEePTHH 3eMJIH, Me:KTYHAPOIHBIH Je/10Boii paiion CsiosioBaHb

1. BBenenue B npoexkT

[Ipoext Hansup Xaruucon Bammnoa (Poitsun Cayr-
boif) pacnionoxen B Jlansue, npoBunnus JIsonuH,
KOTOPBIA OTHOCHUTCS K XOJIOJHOMY PETHOHY, M B HEM
MIpUMEHEHA YKOJIOTHIECKasl CHCTEMA Te0TepMaTbHOTO
TEIJIOBOIO Hacoca X3HbBIOIOAHb C OJTHOCKBAKUHHBIM
PEIUPKYISITUOHHBIM TETNIOOOMEHHUKOM C TEXHOJIOTHUEH
cOopa reoTepMalIbHOM SHEPTUH B KAY€CTBE OCHOBBI
JUTSL peaTu3alii YUCTOTO OTOIUICHHUSI C TIOMOIIBIO
TEIJIOBBIX HACOCOB F€OTEPMAITLHOMN YHEPTHH BO BCEM
JKuiioM paiione. ITpoeKT nosy4uit moxBajabHbIA JUCT OT
BIIa/IeJIbIIa TPOEKTA 3a JIBa OTONHUTEIHHBIX CE30HA ITOMIPS/T
B 2022 u 2023 romax, 4TO CTaIO0 €IIe OJHUM TUITHYHBIM
MPOCKTOM HKOJOTHYCCKON CUCTEMBI TCOTEPMAIbHBIX
TEIUIOBBIX HACOCOB XOHBIOKAHB JIJISl CTA0OUIIBHOTO
OTOIUICHHSI B XOJIOJTHOM PETHOHE Ha CEBEPO-BOCTOKE
KwuTtas. 3TOT IPOEKT SBISETCS KUIBIM ITPOCKTOM,
WHBECTUPOBaHHBIM | IpombInennas rpymma YaH3saH

Puc.2 Ilpoext komnanuu Xaruucon Bammnoa
B lansine, Kuraii
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B paifone [lansup B pamkax npoekta “HYY-900MW IIpoekT pacnpeneneHHON CTaHIIMK HCTOUYHUKA
TEIUIa U TerjIa JUIsl HA3eMHOM SHEPTUH B MEX/TyHApOTHOM JIeJI0BOM paiioHe Cs090BaHb B pETHOHAIBEHOM
peruone [lanaup HazemHuas sHeprus 6e3 cKUranus JJIs HHTEUIEKTYaJIbHOTO MNIAHUPOBAHNUS OTOTICHUS
(oxmaxknenus) 3maanii’” (moapodHee cM. mpuMedanns) u “JloroBop ¢ppanuaitzuara 900 MBT
pacrpeneaeHHON Ha3eMHOM TEIJIOBOM CTaHLIUMHU B MEXAYHAPOAHOM Aes10BoM paiioHe CsiosioBanb HY Y-
900 MBT”, a Takke KUJIBIM NpoekToM, nHBecTHpoBaHHBIM CKH B paiione JlaisHb ¢ OpurnHaabHBIM
HazBaHueM llekuH WxyHryaHbLyHb. DTO €I OAMH IPUMEpP peIeHHs TpoOieM pa3BUTHS
MEKyHAPOJIHOM UHyCTPUH OTOIUIEHUS C OPUTHHAIBHOM TexHoaoruel Ilekun WxyHryaHblyHb

B KaueCTBe $5/1pa, a TAaKXKe MePBBIH MPOEKT COTPYAHNYECTBA MEXK/TY IByMs KOMIIAHUSIMH CO IITa0-
kBaptupoit B ['oakonre (Uynr Kour Manactpuan Xonauare Jlmvuren u China Kutait XoHbp0aHb
Hesenonment [pyn JlnmuTex) B MaTepUKOBOM PETHOHE.

2. Anaiam3 MPOU3BOACTBEHHLIX 3aTpar CTpOI/lTeJIeﬁ

Ta0nuua 1 IlepBoHayaibHbIe 3aTPaThI CTPOUTEJICH

IlepBoHayanbHbIE
Inomann IleHa ToOBapa
3aTparsbl HA Croumocts (%) npuMeYaHue
(m?) ($/m?)
NPOU3BOJCTBO

Ota ruiara BKIIOYEHA B IUIATy
3a MOAJEPIKKY TOPOACKOI
HHPPACTPYKTYPBI, O€3 TOMOTHUTEILHBIX
PacxoioB Ha OTOILICHUE

Pacxonap! Ha
CTPOUTEIBECTBO 58378 1751340 30
TEIIOBBIX CeTeil’

YBEJTHUEHHE EMKOCTH 58378 2335120 40

IIpumeuanue 1: [lnarta 3a moaaepKKy cTpouTenbcTBa oTorieHus: Xaruncon Bammnoa Bonour Hopr Iponepru Komnanu yxe
3arutatuia [lnara 3a noanepkky ropoiackoit HHGpacTpykTypsl mpoekra Xatunucon Bamnoa (Poitsn CayT-bait),
1 JTa IJ1aTa B KOHEYHOM UTOTre OyAeT BO3BpallleHa TEINIOBOMY IMyHKTY Bropo miIaHnpoBaHUS U CTPOUTEIHCTBA
HOBOTO paiioHa L[3MHPWKOY B KauecTBE IUIATHI 3@ MOAICPKKY CTPOUTEIbCTBA OTOMJICHUS, IO3TOMY HET
JIOMOJTHUTETBHON TIIATH 32 MOJIEPKKY CTPOUTEIBCTBA OTOIUICHHS AJISI CTOPOHEI CTPOUTEIHCTBA.

[Ipumevanue 2: 3aTpaThl Ha YBEIWYCHUC ICKTPUICCKON MOITHOCTHU: 3TH PACXO/IbI HECET 3aCTPOUIINK, B PAMKaX CTaHIapTa
pacnpe/eeHusi MOITHOCTH OOBIYHOTO 3/1aHus ((aKTHYSCKOE PErHOHAIBLHOE 3/IaHUE MOXKET YIOBJICTBOPUTH
JICTHIOFO MOIIHOCTH PacIpeICICHUs] MOITHOCTH KOHIUITHOHUPOBAHHUS, 3aPE3CPBUPOBAB €¢).

3. AHAJIU3 3aTPAaT MoJib30BaTe/ieil Ha OTOILIeHHe

B cooTBETCTBHUHM € TIOTOKEHUSAMH ““YBEIOMIICHUS O CHIKEHUH LIEH HAa OTOIUIEHUE B OCHOBHBIX
ropoxckux paiionax’ ropona Hansas (Oduc pedopm Hada L3e1 [2015] No 638) turata 3a oToruieHne
cocTaBisieT 26 10aHel 3a KBapaTHbIM MeTp (IUIOIIA/Ab) UIs OTOIUICHUS KHUJIBIX ToMeIeHuid 1 31
I0aHb 32 KBaJpaTHBIN MeTp (IIJI0MIab) s OTOIUIEHUS HEXKMIIBIX ToMeleHHH. CTOMMOCTb OTOIIEHUS
KHUJIBIX TIOMEIIEHUN TaKasi )K€, KaK U P TPAJUIMOHHOM TEIUIOBOM OTOTUICHHH, 0e3 KaKHX-TTH00
JIOTIOTHUTENBHBIX 3aTPart, U SIBISAETCS JOCTYITHON IS )KUTEJCH.
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Puc. 3 Ilapuya, npeacTaBieHHass KOMIIAaHH e

Xaruncon IIponeptuc B 2023 .

CHEUMAJIbHBII CBOPHUK

TenJioBoii HacoC ¢ HA3¢MHOM JHeprueil YNcToe OTOIVICHHE B CEBEPHYIO 3UMY
—Ppa3BHBAOIIASICA OTPACJb HHTEIPALlUM TelJa H X0JI0a

Puc.4 ITapya, BHOBb NpeJcTaBJIeHHAs] KOMIIAHH eI

Xaruncon IIponeptuc B 2024 .

4. AHAJIN3 BBITOABI OT IKCIVIYaTAlIMOHHBIX PacXoa0B AJIf MOCTABIUKOB TEIlJIa

(1) Amanms 3KCIIIyaTAMOHHBIX PACXO0B H YHEPIONOTPebIeHUs

Tabauna 2 3KCH.]IyaTaHI/IOHHl)Ie pacxoabl U rl0Tpe6J1e1me JHEpPruu 3a OTONMTEJbHBIN Ce30H

Inomans
oborpesa

(m?)

Ton
OTOIJIEHHS

norpeodJieHue
3JIeKTPOIHEPrur
(kB1-u)

DJIEKTPOIHEPT U
(r0anb)

LleHa Ha
3J1eKTPOIHEPruio
(roanb/kKBT-4)

noTpedJasieMast
MOILHOCTH
(kBT1-4/M2)

npuMevdaHue

2021 58378

1339828

951278

0.71

22.95

58 378 kBampaTHBIX
METPOB HOPMAJILHOT'O
OTOIJICHUS

2022 58378

1017798

711566

0.70

17.43

58 378 kBagpaTHBIX
METPOB HOPMAJILHOTO
OTOTLICHHS

2023 58378

683768

488206

0.71

11.71

3109 kBampaTHBIX
METPOB HOPMAJIBHOTO
oTtoruieHus, 42928
KBaJJpaTHbIX METPOB
HEpPACIPOAAHHBIX
IIoaaeH ¢
HCIIOTb30BaHUEM
HU3KOTEMIIEPATypHOTO
TpaHcnopra, 12341
KBaJpaTHbIA METP
JUIS IPUOCTAHOBKH
IMOCTaBOK.

[Tpumeuanue: JlaHHBIC 32 TPU roOJla IKCILIyaTallMH MMOKA3bIBAIOT, YTO MPH HOPMAILHOM HCIIOJIb30BAaHUH MTPOEKTA MOTPEOICHHE
9HEPTHH CHIDKACTCS M3 TO/Ia B TOJ; CHIDKCHHE TOTPEOICHIS SHEPTHH B OTOMUTENBHOM ce30He 2022 rona mo
CpPaBHEHUIO C OTONUTENIbHBIM ce30HOM 2021 rojja B OCHOBHOM CBSI3aHO CO cTa0MiIM3aluuen TEIo0TJauu B
KOHCTPYKLUH 31aHU; 3HAYUTEIBHOE CHIDKCHUE TIOTPEOICHHSI SHEPTHH B OTONUTENBHOM ce30He 2023 roga
B OCHOBHOM CBSI3aHO C HAa4aJIOM OTOIUICHUS 110 TPEOOBaHUIO (PEIKUM HHU3KOH TeMIepaTypbl (aHTH(PPHU3) IS
HenpoaaHHoH 30HbI) B 2023 roxy.

115




CHEIUAJIBHBIA CBOPHUK

TenJioBoii Hacoc ¢ HA3¢MHOM YHeprueil YNcToe OTONJIEHHE B CEBEPHYIO 3UMY
—Ppa3BHBAIOIIASICS OTPAC/b MHTEIPALUMH TeIJIAa U X0JI0/a

CornacHo [1ooXeHHI0 0 TeII0CHAOKEHHH
Y UCTIOJIb30BAaHUU TeIUTa B ropose JlansHp,
MIPOEKT JIOJKEH OBITh OIIAYEeH 3aCTPOUIIIMKOM
3a BCIO TUTOIIA/Ib B TCUCHHUE IByX OTOMUTEITBHBIX
ce30HoB 70 2021 u 2022 ronos, u peanuzanus
MIOJTHOM KCILTyaTalliy HE TOJIBKO MTPOBEPSIET
TrapaHTHHHYIO CIIOCOOHOCTh CUCTEMBI OTOIUICHUS,
HO U peajn3yeT MOJHYIO OIIaTy U TapaHTUPyeT
JTIOXOJ TTJIOBBIX MPEIIPHUSITHIH, a TAKXKE TO, UTO
MOJINTUKA MECTHOTO TIPABUTEIILCTBA B 00JIACTH
OTOIUICHMSI SIBIISIETCSI HAYYHOU U pa3yMHOM.

B 2023 prHAHCOBOM rO/1y OTOIHUTEIILHOES
MPEINpUATHE HaYaJI0 cOOMPATh TIIATy 3a
OTOIUICHHE C TTOJIb30BaTeIeH, (pakTuIecKn
3aITOJIHUBIINX TIOMEIIEHUE, U, CTOJIIKHYBIINCH
¢ HEOJIAarONPUATHOM CUTYAIlHeH, Koraa
3aII0JIHSIEMOCTh COCTaBIsIa Bcero 5,6%,
MOHECJI0 HEOOJIBIITNE YOBITKH, U OTOIUTEIILHOES
MPEINPUATUE HE CTAJIO MMOJIaraTrhCs Ha
TOCyIapCTBEHHBIC CYOCHINH Ha SKCILTyaTaIlnIo,
YTOOBI TAPAHTHPOBATh HOPMAIBHOE OTOIUICHHE,
YTO OTPaKAET KaK YyBCTBO COLUATBHOMN
OTBETCTBEHHOCTHU OTOIUTEIIBHOTO MPEIPUSTHS,
TaK U CUIIbHYIO CIIOCOOHOCTh I€0TePMaIbHOTO
OTOIIJICHUSA HpOTI/IBOCTOHTB pI/ICKaM.

(2) U3mepenue ToUKU 0€3y0OBITOYHOCTH

[Ipu niene anexrposneprun 0,7 roans/kBt-4,
OTOTIJICHHUE 32 CYET YHEPTHH TPYHTA MOXKET
OBITh 0e3yOBITOUHBIM, €CITH TUIOIA s 000TpeBa
cocraBiseT 38 443 kB. M, T.e. IpH (PaKTHUECKON
3aII0JIHAEMOCTH He MeHee 65%.

5. Ananu3 3¢ exTa cokpanieHusi BLIOPOCOB
NnpHu ycJ10BUM 90-npOLieHTHOM 3aN0JHAEMOCTH

[Tpu 3anonusiemoctu 90 % obuiee
OTPeOICHNUE DIICKTPOIHEPTHH B OTOMTEIbHBIN
ce3oH cocrassieT Bcero 1 050 800 kBt-u B rox,
YTO TIO3BOJIAET COKPATUThH BHIOPOCH YTIIEKHUCIIOTO
rasza Ha 797 TOHH B roJi 10 CPaBHEHUIO C
TPaJIUIUOHHBIM OTOIUICHUEM, pabOTArOIINM Ha
yriie.

[TocTosIHHBIN UCTOYHUK T€OTEPMaIbHOM
SHEPrUHU TEIUIOBOTO HAcOCa SKOJIOTUYECKOM
CHCTEMBI CTPOUTEIILHEIC 3aTPAThl PA3yMHBbI,
AKCILTyaTaIlMOHHBIC PACXOABI YKOHOMHUYHEI,
sHeprocOepekeHne U COKpaIieHne BHIOPOCOB
BBITOJIBI BBIJIAIOMIHECS, YTOOBI YIOBIETBOPHUTH
CIIPOC Ha YUCTOE OTOIUICHUE Ha CEBEpe.

IIpumeuanmne:

«IimrannpoBaHe HHTEIUICKTYAIFHOTO OTOTUICHUS (OXJIXKICHUS ) 3MaHUH 3a CUET PETHOHAIBHOW dHEPTUN
rpyHTa 06€3 CKUTaHus IS MPOCSKTa CTAHITUH XO0JI0/a M TeTlIa C pacipeneieHHou sHeprue rpyaTa HY Y-
900MW 111 MEXKyHApOIHOTO J1ea0Boro paiiona Hansub Cs0si0BaHbY.

Puc.5 [lnanupoBKa Me;KIYHAPOTHOTO /1eJ10BOro paiiona /lansaup Cs1050BaHb peasibHbII BH], CXeMaTHYeCKasi KapTa

116



TenjioBoM HACOC ¢ HA3eMHOI 3Heprnel‘71 YUCTOC OTOIIVICHHUEC B CEBCPHYIO 3UMY
—PpPa3sBUBaAOIIAsACHA OTPACJb MHTEIrpaluu TeIJjJaa 1 xoJao0aa

Bce 3manms miomanapo 15 MAIIIHOHOB
KBaIPaTHBIX METPOB, KOTOPHIE TUIAHUPYETCS
MOCTPOUTH B MEXKIYHAPOIHOM JIETTOBOM
patione Cs0510BaHb, OyIyT OCHAIIEHBI
TEIJIOBBIM HACOCOM C MOCTOSIHHBIM
HCTOYHUKOM I€OTEPMAaJIbHON YHEPTHUH, B
OCHOBE KOTOPOTO JISXKHT «TEXHOJIOTHS cOOpa
reoTEPMAJILHON SHEPTUU C OJTHON CKBAKUHOMN
PELHUPKYJISIUOHHOTO TEII000MEHa, YTOOBI
00ecneunTh 3/1aHus OTOIIJICHHEM 3UMOT,
OXJIKJICHUEM JIETOM U ropsiueii Bogou B
HEKOTOPbIX 3IaHUSIX.

OO01m1ast MrHOBEHHAasi MaKCHUMAaJIbHAs Harpy3Ka
Ha OXJIXK/ICHHE U MCHOBEHHAS! MaKCUMaJIbHas
Harpyska Ha OTOIIIEHHE MEeXIyHapOJHOTO
nenoBoro paiiona CsosioBanb coctaBiser 1045
MBT 1 787 MBT COOTBETCTBEHHO, a TOI0Bas
CyMMapHasi MOIITHOCTh OXJIAXK/IEHUS ¥ TOI0Bas
CyMMapHasi MOIIIHOCTb OTOIUIeHHUS - 1,27 MITH
MBTt-4 1 1,76 Mg MBT-4. O01muii mian
3aKio4daeTcs B co3aHuu 216 pacnpeneneHHbIX
reoTepMaJIbHBIX TETJIOBBIX HACOCHBIX CTAHITHHA
JUTS yAOBJIETBOPEHHUS IOTPEOHOCTEH BCEro
paiioHa B OTOIJICHHH U OXJIQKICHHUH.

OO6m1ast reoTepMabHas CTAHIIHS XOI01a
Y TeIlia TUIAHUPYeT MHBECTHPOBATH B O0IIIEH
CIIOHOCTH 3,2 MJIpA. I0aHeH (CTpOUTENbHAS
€IMHHIIA B COOTBETCTBUH C MyHHIIUTIATEHBIMH
00BbeKTaMH TOAJICPKKH CTaHIAPTHBIX
WHBECTHUIUH, a TAKXKe APYTHe MHBECTHIINN
I'pyrma XsHBIOI0AHB ), MOYKET OBITH THOKIM

CHEUMAJIbHBII CBOPHUK

C PETHOHANBHBIM XOJIOM CTPOUTEIILCTBA
MIPOEKTa B COOTBETCTBUU C PaCTIpEACTICHHBIM
crmocoboM pean3anu, MOATAITHBIC HHBECTUIINH
CHIDKAIOT MHTEHCUBHOCTD I1€PBOHAYAIBHBIX
WHBECTUIIHHA, n30eras TpaauiimoOHHON
LEHTPATU30BAHHON TEIUIOANCKTPOCTAHLINU UITU
PErMOHAIIbHOM KOTEJIIBHON U MYHHUIMIIAIILHON
cet TpyO 4,5 MIIp/. 10aHeH eIMHOBPEMEHHBIX
MIPEKIEBPEMEHHBIX WHBECTHITIH, TSI MECTHBIX
OPraHoOB BJIACTH U CTPOUTEIIHHBIX €IUHUII
MHTEHCUBHOCTb MHBECTULIMNA cHUXkaeTcst B 10 pa3
Y MOXET OBITh HHBECTHPOBaHa B (pa3ax Mo Mepe
HEo0XoauMOCTH. ITHTEHCUBHOCTh MHBECTULIUIA
IS MECTHBIX OPTaHOB BJIACTH U CTPOUTEIHHBIX
noapasaenenuii camxkaercs B 10 pa3 1 Moxer
OBITh MHBECTHPOBAHA TTOATAITHO 110 MEpe
HEOOXOIUMOCTH.

OXugaeTcs, 9To MOCIE 3aBEPIICHIS BCEX
paboT 10 MIIAHUPOBAHUIO TOJOBOH 00BEM
MOCTaBOK dHeprun coctaBut 12 967 600 I'Jx (1
['JTx = 1000 M/I>x), 13 KOTOPBIX TOAOBOH 00BEM
nocTaBok Teria coctaBut 6 463 800 I'/Ix, a
rOJIOBOM 00BbEM MOCTABOK OXJIaXIeHus - 6 503
800 I'/Ix. ITo cpaBHEHNIO C TPATUIIMOHHON
crcTeMoit 3koHOMHSI cocTaBuT 179 851 ToHHY
CTaHJAPTHOTIO YIS B rofl, B ToM uucie 97 330
TOHH CTaHJIAPTHOTO YTIISL B TOJ JIIsl OTOTUICHUS
1 82 521 TOHHY CTaHIApPTHOTO YIS B TOJ JUIs
oxJtaxieHus1. ExerojHoe cokpaiieHue BhIOpOCOB
coctanisieT 444 200 TOHH YIIIEKUCIIOTO Ta3a,
0,36 mutH ToHH mUOKcHAa cepsl u 0,18 MITH TOHH
TTBLITH.

IIpn

IIpoeKT YHUCTOro OTOIJIEHUS ¢ UCIOJIb30BAHUEM Ire0TePMAJIbHOI0
TEIJIOBOI'0 HACOCA, KOTOPbIi HENPEPbIBHO H CTA0UILHO padoTaeT B
TeYeHHe JACBATH JIeT B XOJI0IHOM PaiiOHe sl CHA0KEeHUS 3aBOJACKOI0

3MAHUA ¢ 00JLINOH MJIOIIAILIO

-AHbIIaHBCKUM 3aBOJ Marna B JIsSOHMHE, KOHTPOJIUPYEMBIA KOMIIAHUEN

Marna Maruetuk [1aysp Ko.
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AnHoTanus: [I[poekT mo MoJiepHU3aIuy SHEPTrOEeMKHUX TPAJIUIIMOHHBIX CUCTEM OTOIJICHUS B
palioHax ¢ CHJIbHBIMH MOPO3aMHu JjIsl 00ecTieueHusT OaronpusTHOW OKPYKaIOIIeH cpe/ibl 1
TEeMIIepaTyphl, a TAKXKe JJI CHIKEHHUS SHEPTOTIOTPEOICHN U 3aTpaT Ha OTOIUICHHUE.

JIsionun Anbinans [unbtoans [IpousBoacTso
Oueprocoeperatomiero O6opynosanus JIta
(JIssonnn Anpmans Marna [IpoexT) - 31o
KOMTIaHUs, mpuHapIekamas Kopmopanus
Marna/lpaiiB (Kopmopanust Marna/lpaiis),
KOTOpasi B OCHOBHOM IPOU3BOIAUT
SHEeprocOeperamIme yCTPOHCTBa C TOCTOSTHHBIM
MarHUTOM U BUXPETOKOBBIM TMOKHM ITPUBOIOM.
IIpoexT pacmonoken B ropoae AHbIIIAHb,
pOBUHITUS JISSOHWH, OTHOCHUTCS K XOJIOTHOMY
PEruoHy, OpPUTrMHAIbHBIA CTapbI 3aBOJ
3UMHET0 OTOIUIEHUS C UCIIOIb30BAaHUEM
ANEKTPUUECKUX KOTIIOB, U3-32a 3aBO/IA SABISCTCS
BBICOKUM, OOJIBIIIOE IPOCTPAHCTBO, BEICOKHE
JKCIUTyaTalmoHHble pacxonbl. 2015 3aBox
eI UCITONIB30BaTh MOCTOSIHHYIO aKTUBHYIO
reoTEpMAaIbHYIO SHEPTUIO TEIIOBOM Hacoc
9KOJIOTUYECKOM CUCTEMBI AJI1 OTOIUICHUS
peoOpa3oBaHs TSl 3aHUH 3aBO/Ia OTOTLICHHUS,
OXJIAXKJICHUS U 00CCIICUCHUS TOpsYCH BOJIOMH,
3UMHEe IpeoOpa3oBaHue ObUIO 3aBEPIICHO B TOM
TOAY ¥ BBEICHBI B OKCILTyaTaIlnio, U paboraet
CcTaOWUIILHO B T€YCHHE 9 OTOMHUTEIHHOTO CE30HA U
CE30H OXJaxKJeHus. B mocneanue roasl Biaaesier]
MOJIHOCTBHIO MOATBEPIUI U BHICOKO OLICHUIT
MPEUMYIIECTBA TEOTEPMAILHOTO OTOTICHUS C
MTOMOIIIBIO TEIJIOBOTO Hacoca: 6€30MacHOCTb,

Puc. 6 ®akTuuyeckuii Buja yyactka npoekra Marna
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HaJICKHOCTb U HU3KAsi CTOUMOCTb, IKOHOMHUSI
SHEPIUU U 3allUTa OKPYKAIOILIEH Cpeibl.

OTOnUTENBHBINA IEPUOJT B TOPOJE AHBIIAHD
IUTATCS TISITh MecsteB, ¢ 1 HosOpst o 31
MapTa, ¢ JUIMHHOW 3UMON U UCTOPUYECKOU
JKCTpeMalIbHOH 3uUMHEN Temneparypoii -30,4°C
U cpenHerogoBoit Temmneparypoit 8,8°C. [Ipoekt
pa3paloTaH JJis UCTIONB30BaHUS CYIIECTBYIOIINX
yCIIOBHH ¥ 00€CTIeYeHUs HAJCKHOTO HCTOUHHKA
TeruIa JUIA TE0TEPMATIbHBIX TETIJIOBBIX HACOCOB.
[IpoexT AHpians Marxna ucnosb3yeT
CYILECTBYIOLINE YCIOBUS ISl PEKOHCTPYKIIUT
CHUCTEMBI OTOIUIEHHUSI B COOTBETCTBUU C
MECTHBIMU YCJIOBUSIMU U HCTIONIBb3YET
HEenTyOOKYyI0 re0TepMaIbHYIO YHEPTHIO C
OTHOCHUTEIIbHO MTOCTOSIHHON TeMIIepaTypoi B
KavyeCcTBE Ha/ICKHOTO MCTOYHHKA TeTuIa s
reoTepMalIbHBIX TEIIOBBIX HACOCOB, YTO
rapantupyet 3p(PEeKTHBHOE U HEITPEPHIBHOE
TEIIOCHA0KCHNE Te0TEPMaJIbHBIX TETUIOBBIX
HACOCOB B XOJIOZHBIE 3UMBI, UTO MIPUBOJUT K
sKoHOMMH Oonee 60% rogoBoi cToMMOCTH
OTOTUIICHUS 110 CPABHEHHIO C TIEPHOIOM JI0
pexoHcTpyKIuu (oxoso 270 000 roanekt)
1 €KETOIHOMY COKPAILEHHIO BEIOPOCOB
YIJICKUCIIOTO Ta3a MpuMepHO Ha 126 TOHH.

Puc. 7 ®@akTuuyeckuii BU1 HHTepbepa y4yacTKa MpPoeKTa
Marna
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CHEUMAJIbHBII CBOPHUK

[HpeanpusTus, HHBECTUPYIOLIHE B CTPOUTEIHLCTBO U IKCILIYATALIMIO
NMPOEKTOB MHTErPUPOBAHHBIX CUCTEM TEILIO- U X0J0X0CHAOKEHM S
--Hayuno-rexnonornueckui napk Yanuyns banixy ®aza II Jlor C3
MPOEKT YUCTOrO OTOIUICHUS C UCIIOJIb30BAHMEM TEILIOBBIX HACOCOB HA

ITPYHTE

AnHOTanus: MlHBECTUIINH, CTPOUTENIBCTBO U DKCILTyaTaIusd MPOEKTOB HHTETPUPOBAHHON CUCTEMBI
TeIUIa U X0J0Ja C yYaCTUEM NPEANPUITUI, PACTIONOKEHHBIX B pallOHAX C CUIIbHBIM MOXOJIOJAaHUEM,
U CUJIbHOE COYETaHME JJIs MPOABUKEHNSI MTHHOBALIMOHHBIX TeXHOJOTUH I1leknHa YkyHryaHbLYHb.

HayuHo-TexHONMOrn4YecKuii napk
YanuyHb baliXy - 9T0 HOBBII Hay4HO-
TEXHOJIOTUYECKH TTapK, QUHAHCOBBIN U
JIETTIOBOM 1IEHTP, IKOJOTUUECKUM KUITON
LEHTpP U Apyrue GopMbl IPOTYKINH,
KOTOpBIN cTpouTcs komnanuen [leknuckuit
Hay4YHO-TEXHOJIOTHYECKUH MapK
CrpoutensctBo (Tpymma) Co. Balika13sHb,
KaK CTPOUTENb WHAYCTPUATIHHOTO IMapKa
WKyHI'yaHbLlyHb, OyJeT IPOABUraTh U
MIPUMEHATH OPUTHHAIBHYIO TEXHOJIOTHIO
n3 YWkyHryaneiyHs, [lexun, B HayqHO-
TEXHOJI0rn4eckoM napke Yanuyns baiixy
- TEXHOJIOTHIO COOpa SHEPTUH IPyHTA C
OJTHOCKBaKHHHBIM PELUPKYIALNOHHBIM
TETJIO0OMEHOM.

HayuHo-TexHONIOrn4eckuii napk
YanuyHb balixy pacrnonoxeH B ropoae
YaHuyHb NpOBUHIMHY [[3UNHMHB, KOTOPBIN
OTHOCHTCS K 30HE CHIIBHBIX XOJIOJIOB, U B
note C3 npomsltieHHoH ¢a3sbl 11 HaydyHO-
TEXHOJIOTUYECKOT0 MapKa yCTaHOBJIEHA
DKOJIOTMYECKasi CHCTEMa TEIUIOBOrO Hacoca
reoTEPMAIBHON SHEPrUU X3HBIOKAHb IS
oOecrieueHus OTOTUICHHUS M OXJTaKICHHS

30aHMs, TPOEKT ObLI BBEACH B OKCIUTyaTanuio B 2017
ro/1y, U yxe 7 JIeT OH paboTaeT OecriepeOoitHo 1
Ha/IeKHO. DKOJIOTHYECKasi CUCTeMa TEeIIOBOTO Hacoca
Ha OCHOBE re0TepMajbHOM SHEpruy, pa3padoTaHHas
KOMITAaHUEHN ¢ OTPAaHNYEHHON OTBETCTBEHHOCTBIO
“Yanuyns Hopr Jlelik Caiienc Ilapk JleBenonMeHT
KOMITaHUEH XIHBIOI0AHBCOBMECTHO NHBECTUPOBAIIH,
MTOCTPOMIIN M SKCIUTYaTHPOBAJIHM MPOEKT CUCTEMBbI
WHTETPALNH TeTjIa U XOJI0/a.

Puc.8 Bua ¢ Bo3ayxa Ha HayuHblil napk Yanuyus Bajixy
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IlepBbIi NPOEKT HHTErPALMH TEIJIA U X0JI01a B HOBOM pPalioHe

CioHbaHb

--IIpoekT nieHTpa oOcayxkuBanus rpaxaad B CloHbaHb

Annoramus: [Tpoext «Ilentp obcmyxuBanus rpaxaad CIOHbran» MOTyYn IpeMuro «JIro0aHby.

Puc.9 I'pamora Jlwb6auns s Llentpa odcay:xuBanus
rpa:aaH CloHbraH

MoHTaXHass KOMIIAHUS, BXOASIIAS B
cocrtaB ['pynmsl, ocyiiecTBuiIa MpoeKT
UHTETPUPOBAHHOM T€0TEPMaIbHON CTaHLIUU
TeIuIo- U XonoxocHabkenus L{enTpa
obciyxuBanms rpaxkaan Cronsras (LleaTp
oOciyxuBanus rpaxxaad CIOHbIaH - IEPBBIN
00BEKT, MOCTPOCHHBIH MOCJIE CO3AaHUS
HOBOTO paiioHa CIOHBraH), pacroioKEHHOTO
B XOJIOJIHOM paiioHe, 00IIeH miomaso 99
600 KB. M, KOTOPBII BBITTONHSIET P GYHKITHH,
TAaKHX KaK T'OCYapCTBEHHBIE CIIy>KObI HOBOTO
paiioHa, BbICTaBKa 1 0OMEH, O(pHC MPEIIPUATHS,
koH(pepeHHs 1 00yUYeHHE, a TAKXKE SBISICTCS
MecToM pacronoxenns Komurtera naptuu u
paboTsl HOBOTO paiioHa. B pamkax mpoekra
CO3JlaHa MHTETPUPOBAHHAS CHCTEMA CHAOKCHHSI
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Puc.10 Bua B peajibHOM BpeMeHH HA LEHTP
obcaay:kuBanus rpaxaad B Clonbrane

TEIUIOM, OXJIKACHUEM U ropsiuei BOJOMH, B
KoTopoii 6onee 60% ot oOmiero norpedneHus
SHEPTUU JUIsI OTOIIIIEHUS (OXJIaXKACHHS) 31aHNS
COCTaBJISIET HETIIyOOKasi reoTepMatbHast
SHEPTHsl, €CTCCTBCHHBIM BO30OHOBIISICMBII
1 YUCTBIA UCTOUYHUK YHEPIHH, KOTOPBIN
ObU1 BBEJCH B dKcIuTyarauuio B 2018 rony u
cTabuIbHO paboTaeT yxKe MeCTh JeT.

[Ipoekt nomyunn JlroGaHCKyI0 IpeMuio,
BBICIITYIO HAarpajy 3a KaueCTBO HHKCHEPHBIX
paboT B cTponuTeasHON oTpactu Kuras, B
pamkax konkypca 2018-2019 Kuraiickas
npemust JIrobaHb B 00J1aCTH CTPOUTENBEHOTO
nHxuHupuHra (HaunonanbHas HHXKEHepHUs
Ka4ecTBa).
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—Ppa3BHBAOIIASICA OTPACJb HHTEIPALlUM TelJa H X0JI0a

MHorocueHapHoe NpUMEHEeHHUe HerTyOOKOHM re0TepMaIibHOM

IHEPruu

-- «3uMoH Jp/1a He ObIBacT» HanmoHanpHBIN TEeaTp

Annoranusi: [Toctpoennsie B moaBasie HanmoHaasHOTO IIEHTPA UCTIOHATEIBCKUX UCKYCCTB 16
OJTHOCKBKHHHBIX IIUPKYJISIIMOHHBIX TEIJIOOOMEHHBIX CKBKHH JIJIsi COOpa TPyHTOBOW YHEPTUU
pelmIu TeXHUIeckre mpo0iaemMbl bonbioro Tearpa - Boja B 0acceifHe He 3aMmep3aeT 3UMOM (BBIIIe

-9°C) u He oOpacTaeT BOJOPOCIISIMU JICTOM.

Puc.11 3acHexennnblii Bua Ha HanuonanabHblii TeaTp

IIpoexr HanmonansHoro bossmoro
Tearpa - 3T0 3HaKoBOE 3/1aHue B [lekune,
PacCION0KEHHOE B XOJIOJHOM palioHE.
Tormawmnuit npeacenarens Komurera
BrajenbleB HanmonansHoro boneiioro
Tearpa (COCTOSILEro U3 IpeICTaBUTENIeH
MuHucTepcTBa CTPOUTENBCTBA, MUHUCTEPCTBA
KyJIsTypbl 1 MyHuLMnanurera [lekuna), r-u Ban
ChlIITI0aHb, MPOPadb0oTaj Ha 3TOM ITOCTY OKOJIO
10 sret, 13 KOTOPHIX 6 JET OBLIN CBSI3aHBI CO
CTPOUTENLCTBOM bombIioro teatpa. B mponecce
CTPOUTENILCTBA OBLIO MPEOJOIEHO HECKOIBKO

Puc.12 100-nnpoueHTHAS MOCTPOIKA B OABAJIE
Hanuonanabnoro rearpa. OqHoCKBaKMHHBIC

PEeUHPKYJIAIIHOHHBbIE TeNJ000MeHHbIe CKBAKHHBI IS
YiaaB/IMBaAaHUSA I'€03HEPTUHA C OJHOCKBA:KUHHO MOJANMUTKOM

TEXHUYECKUX TpyAHOCTeH. B utore um Obun
pa3paboTaH MPOEKT (PPaHIy3CKOTO qH3aiHepa
OHAPIO, BOKPYT KOTOPOTrO B INIABHOM 3[JaHUU
Bonpmioro Tearpa pacmonoxkeH naHamagTHBII
Oacceiin momaapio 35 000 KBapaTHBIX METPOB.
Kak pacckaszan unen Komurera Bnanensien
Harmonansaoro bonbioro tearpa npu
MuHHCTEPCTBE CTPOUTENHCTBA TPOESKTHOTO
WHCTUTYTA IMIaBHbINA apxutTekrop Yxoy [uHinHb,
B IIpoliecce cTponuTenbeTsa HarponansHoro
Bonbmoro Tearpa CTOIKHYIINCE C MATHIO
OCHOBHBIMH TEXHUYECKUMU TPYIAHOCTIIMH,
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OJIHA U3 KOTOPBIX: OTKPBIThIE OacCEeHBI, KaK
00ecreunTh KPYIIoroJMYHOE CIIOIb30BaHHE
«POIHUKOBOU BOABD» U FapaHTUPOBATh, YTO
nanamadTHbIe 0aCCeHHBI «HE 3aMep3HYT 3UMOH,
JIETOM HE Pa3pacTaliCh BOIOPOCIIY.

B cooTBeTcTBUM C IpeUMyLIECTBAMU
HErTyOOKO! Tre0TepMaibHON SHEPIUU U
0COOBIMH TIOTPEOHOCTSIMH CTPOUTEITHCTBA
MPOEKTA, Y HAC MOSBUJIACH YHUKAJIbHAS HJIEsT
MTOCTPOUTH OTHOCKBAKHHHBIN ITUPKYIISIIUOHHBIH
TEIUIO0OMEHHUK X3HbBIOKAHB JIJIs cOopa
reodHepruu B nojpajie HannonaapHOTO IIEHTpa
HCIIOJTHUTCJIBbCKUX UCKYCCTB. XOHBIOIOAHD
OJTHOM CKBa)KHMHBI IIHKJI TEIIIO00OMEHA
reoTepMabHON SHEPTUK cOOPa TEXHOIOTHH C
3eMJIel PHEPriUH HETOCPEACTBEHHO ¢ OacceifHOM
BOJIBI TeIUIONEepeaaqn (YCTAHOBHUTD YacTh
TETJIOBOTO HACOCa PE3ePBHOTO KOMMMPOBAHM),

3MMa TIOTEIUICHUE JIETO OXJIAXKIEHUE, YTOOBI
o0ecIeunTh, YTO TeMIIeparypa Bojbl B OacceiiHe
cTabuIbHA B ONPECICHHOM JIHara3oHe,

YTOOBI YIOBIETBOPUTH CITPOC HA KOHTPOITh
TeMIiepaTypsl JlanAmadTHOTO OacceitHa, I
JOCTHXKEHHUS “3UMa HE 3aMep3aeT, JICTO HE pacTeT
BOIOPOCIIEH”, IEIb.

HanmonansHeiit bonbinoit Tearp
nmaHAmaTHRIN 0acCeilH reoTepMaIbHbIH
TEIUIOBOM HACOC MOJAEpKAHNUS TEMIIEPATYPbI
CHUCTEMBI T10CJIe HECKOJIBKUX JIET SKCIUTyaTalluu
[I0KAa3bIBAET, YTO I€OTEPMalIbHbINA TEIIIOBON
HACOC IKOJIOTHYECKONW CUCTEMBI JUTst cOopa
HETTyOOKOH TeoTepMaIbHOW SHEPTHH, YTOOBI
rapaHTupoBarh, 4To ['pana Tearp nanamadTHbIN
OacceifH Bofa B XOJIOIHBIX TEMIIEPaTypax 3UMOH
He 3amep3aeT. Cucrema CripoeKTHPOBaHa YIauHO
1 paboTaeT HaJIKHO.

IIpoexkT MHTErpauMu TENnJI0BOro
OXJIAKICHUS J1JI YUCTOr0 OTOIJICHUS OT
HerIy0OKOM reoTepMaJibHOM JHEPIuM B
JKUJIBIX IOMAaX

--Kunon kommekc«HeTsipe BpeMeHn
roga CsHIIaHb»

AnHoTamus: JKunoil MuUKpopailoH, NpuMeHsIeMbl i
IPEANPUATHEM IIPU UHBECTUPOBAHUU, CTPOUTEILCTBE U
JKCIUTyaTalUU JUIS JOCTHXKEHUS CUCTEMBl MHTETPAlUU
TEIUIa U XOJIOAA, CTOMMOCTb OTOIUUICHHS I JKUTEJIEH He
IPEBBIIIAET YCTAHOBJIEHHBIX TOCY1apCTBOM Tapu(OB.

Puc.13 Xoam Yersipex Ce3oH0B
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MukpopaiioH-4eThIpe BpeMeHH Troj1a CsHIIaHb pacioioxkeH B [lekuHe, X0I0HOM peruoHe,
C IJIAHUPYEMOM MIoNIaAbI0 yyacTka 23,41 ra u o0ue mwiomaapto 3actpoiiku 89 992,92 kB. M,
BKJIIOUAOIICH ABaaaTh 31anuil U 447 nomoBnaneHuii. [IpoekT ObLI BBeeH B dKcITyaraiuio B 2005
roay u QyHKIHOHUPYET yke 19 JIeT, HCTOIb3Ys SKOJIOTHUYECKYI0 CHCTEMY C TIOCTOSHHBIM HCTOYHHKOM
re0TEePMaIbHOW YHEPTUN U TEIIJIOBBIM HACOCOM IS OTOIUICHHS, OXJIAKICHUS U 00€CIICUCHUS
ropstueii BOJoil.

Tadmuua 3 /lanHbIe YaCTHYHOM IKCIIyaTallMi CHCTEMbI “KHJI0T0 paiiona Bpemena roaga

Tenio OXJIaK/IeHn e
nomans c OxutaxcieHue B c
T'ox BeINycKa| OTONUIEHMS B O0mmee peanee roay Ilnomans O6mee PERRCE
) norpebdJjenune ) norpeoJenue
rox (m?) norpediaeHue (M%) norpedieHune
Hepruu (kBr-u) SHEPrHE pHepruu (kKB1-4) JHEpIHE
(kB1-u/Mm2) (kBT1-4/M2)
2013 60273.1 1883970 31.26 56160.6 656160 11.68
2014 64826 1761780 27.18 64140.3 830220 12.94
2015 64826 2009610 31.00 64446 730950 11.34
2016 53049.53 1912290 36.05 64446 864780 13.41
2017 52416 2316787 44.20 52416 875347 16.70
2018 52416 2290579 43.70 52416 995904 19.00
2019 52416 1928909 36.80 52416 1210810 23.10
cpeaHee 35.74 15.45
3HaYeHue

IInara 3a OTOIITICHUEC, YCTAHOBJICHHAA

[TexuHckol MyHUIIUNIATBHOW KOMUCCHEN 11O
pasBuTHIO U pedopme, coctasisieT 30 roaHei

3a KBaJIpaTHBIA METP* Ha OTOMHUTEBHBIN

ce3oH. [lmara 3a OTOIVICHUE, YCTAHOBJICHHAsA

koMmnanueu ['pynmna XsHbIO0AHb B )KUJIOM
paiione Bpemena rona, cocrasnser 28 roaHei/
KB. M* B OTONMTEJIbHBIN CE30H, YTO HUXKE,
yeM B MyHHunumnaiaurere Ilekuna. OT3bIBBI
MOJIb30BaTeNel OIaronpHUsTHHL.
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IIpoekT MHTErpanMu TEII0-X0JI0A0CHADKEHUS, KOTOPbIil padoTaet

B Maciuraoe 0osiee 20 Jer

-ITexuHckas OKCIICPUMCHTAJIbHAA IIKOJIA HHOCTPAHHBIX A3BbIKOB Xaﬁz[;le

Annoramus: K 2024 rony npoekt Oyznet ctrabuinbHO padoTarh B TedeHue 23 jeT, ooecnednBas
MOTPEOHOCTH BCEX IIKOJI-MHTEPHATOB B OTOIICHUH, OXJIAKICHUH, TOPSIYCH BOJIE, TOIOTPEBE
0accellHOB ¥ PYrHX THIIOB 3[JaHHUH C Pa3IMYHBIMU QYHKIHSIMH. DHEPTHUS MOJACTCS B pa3HOE
BpeMs B 3aBUCUMOCTHU OT (PYHKIIMH 3TaHMI, a «ITOBEACHUECKOE YHEPTOCOEPEIKEHNE)» TOCTUTACTCS
3a CYET YCOBEPIICHCTBOBAHHOTO yIPABICHUs, KOTOPOE SBIIsICTCS 0€301MaCHBIM, HAIC)KHBIM 1 HMEET

HHU3KHUC SKCILTYaTallMOHHBIC PACXO/bI.

Puc.14 Bua Ha SkcnepUMEHTAIBHYIO IIKOJIY HHOCTPaHHBIX A3bIK0B Kamnyc Xaliasanb-Xalasaub

I. OxcnepuMeHTaNBbHAS HIKO0JA HHOCTPAHHBIX
A3bIKOB XaliIsIHb

IITxoua pacnonoxeHa B paiioHe XaiisiHb B

IIexuHe, KOTOPBIN SBISETCS XOJIOMAHBIM PANOHOM.

Omna 0p11a MocTpoeHa B utonne 1999 rona,
3aHMMaeT romaab 350 My, oOmas monanb
3nanmii coctasisiet 6omee 100 000 kBagpaTHBIX
METPOB, IJIOIIA/b 3JAHUST OXJIAKICHUS U
ororieHus - 92 632 kBagpaTHBIX METpPa, B
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LIKOJIe, KOTOPas SIBJISICTCS IIKOJIOH € IOJIHBIM
MaHCHOHOM, paboTaeT okomno 6 000 yunTenei

U LIKOJILHUKOB. B mpoexTe ucnonb3yercs
MOCTOSIHHASL AKTHBHAS TeOTepMalibHasl PHEPTHs,
pacnpesieneHHas CUCTeMa OXJIaX/IeHUs U
OTOIUICHUSI, TIepBasi Ouepe/ib KOTOpoii ObLIa
BBEJICHA B DKCILIyaTaIuio B ceHtssope 2001
rona, ¢ oOII€e oAb OToIIeH s 62 283
KBaJ[paTHBIX METPOB; BTOpas odepesb Oblia
BBezieHa B dKcuryaranuio B 2008 roxy, ¢ obmieit



TenjioBoM HACOC ¢ HA3eMHOI 3Heprnel‘fl YUCTOC OTOIIVIEHHE B CEBEPHYI0 3UMY
—PpPa3sBUBaAOIIAsACHA OTPACJb MHTEIrpaluu TeIJjJaa 1 xoJao0aa

IJIOMIABI0 OTOIUICHMS 23 265 KBaJpaTHBIX
MeTpoB; a CeBepHbIi neHTp bunra n gerckuii
caj ObUTH BBEICHBI B AKCIUTyaTaruio B 2011

n 2012 rogax COOTBETCTBECHHO, C IUIOIIAIBIO
ororuienust 7 084 kBagpaTrHeIX MeTpoB. B cBs3u
C 0COOCHHOCTSIMHU IKOJILHOM MTPOrPaMMBbI
KXXJ10€ 3/1aHUe UMEET Pa3JInYHbIC PYHKIIUU
ucnonb3oBanusa. CucreMa npeaHa3HadeHa
JUTST OOSCTICUCHUS OTOTIICHUS, OXJIAXKICHUSI U
TOPSTYETO BOAOCHAOKECHHSI IT0 TIOTPEOHOCTH
Ka)XI0TO0 3/1aHusl. B HacTosIee Bpems MpoeKT
pabotaet B Macitade 23 Jier.

[Tocne HecKOMbKHX JeT (aKTHYECKOH
IKCIUTyaTalluK IPOEKT paboTaeT CTaOMIBHO,
COITACHO COOpaHHBIM JaHHBIM, CpPEIHEE
MTOTPeOICHHNE IMEKTPOIHEPTUN coCcTaBiseT 34,04
kBT-4/ m 3uMoii (BKITI0oUas GBITOBYIO TOPSIYO
Boxy s 5400 yenosek), 19,07 kBr-u/ ni neTom
(GecrmaTHOE IPOM3BOICTBO TOPsIUEH BOIBI 32

CHELUAJIBHBIA CBOPHUK

CUeT YTHJIM3alluH TeIia), a oduiee noTpedieHue
ANEKTPOIHEPTHHU JIJISI OTOTLICHUSI, OXJIAXKICHHS,
OBITOBOI ropstueit BOBI M MOIOTpeBa Oacceiina
cocraeisier 53,11 kBt-4/ m 3a Bechb roj,

YTO PACCUNUTHIBAETCS 1O (PaKTUIECKOM 1IeHe

Ha IEKTPO3HEPTHIO B LIKOJIE, KOTOPast
cocrasiisteT 0,4886 roans/kBt-4. ['on10BBIE
9KCIUTyaTaIlMOHHBIE PACXO/IBI COCTABIAIOT 25,9
10aus/ m (BKmouast 151 nens otomienus, 100
JnHew oxyaxaenus, 200 aHel ropsyeit Bojibl

u 365 nneii mogorpesa Oacceitna). CorntacHO
(axTryeckoil nueHe Ha anekTpo3nepruro 0,4886
10aHs1/KBT-4, ro/10BbIe SKCIITyaTalliOHHbIE
pacxo/bl COCTABISIOT 25,9 1oans/M2 (BKIOYast
151 nenn otorienusi, 100 mHEH oXtakIeHHS,
200 nHeii ropsueid BoJsl U 365 J1HEM nojgorpesa
Oacceiina). 910 42,4% 5KOHOMHUHM 110 CPABHEHUIO
C TIEKMHCKOH LIEHOH OTOTIICHHS HEKUIIBIX
noMenieHui B 45 roaHei/mM2 (Iiomiais).

Tabauua 4 OnepaTuBHbIE JaHHbIE 32 MPeAbITYLIHE TOIbI

TeIJI0 OXJIAJK/AeHHE

Ton IloTpedenue 3Hepruu IToTpedsieHue 3HEPrUN
Bbinmycka | OO1ee nmorpedeHue 0 CE T Oo1ree norpedieHue ) CARE TS G

sHepruu (kBr-u) (kBT-4/M2) sHepruu (kBr-u) (kBT-4/M2)

2006 1608509 32.00 699647 13.92

2007 1395682 27.77 788748 15.69

2008 1769431 31.29 639322 11.30

2009 2155196 31.32 902352 13.72

2010 1970779 31.52 1743861 27.89

2011 2047695 31.56 1000844 17.71

2012 2857569 38.34 1355202 21.28

2013 3007281 34.52 1886864 21.66
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CHEIUAJIBHBIA CBOPHUK

TenJioBoil HacOC ¢ HA3eMHOM 3Heprne171 YUCTOC OTOIVICHHUE B CEBEPHYIO 3UMY
—PpPa3dBUBaAIAsACA OTPAaC/JIb HHTErpaluu TeIJjia u xoJoaa

TEIJI0 OXJTAJKAEHHE

Tox IloTpedsenne 3Heprun IMoTpedenne 3Heprun
Bblycka | OOwiee norpedaeHne P Hep OO0mee norpedsienue P Hep

Ha KBaJAPATHBINA MeTpP Ha KBaJPATHBIA MeTP
sHepruu (kBr-u) (kBT-4/M2) sHepruu (kBr-u) (kBT-u/m2)

2014 3212497 35.88 1593335 19.36

2015 3443520 40.65 1581542 18.67

2016 3289569 40.98 1559484 18.41

2017 3089260 38.49 2052823 25.58

2018 2729139 34.00 1825028 22.74

2019 2269389 28.27 1857069 23.14
cpennee 2488965 34.04 1391866 19.07
3HAYeHHUe

II. DxcnepuMeHTANIBHAS IIKO0JA HHOCTPAHHBIX
si3pIkoB Xaiauan 13uno3i

Kammyc 1[3un05i1 - 310 TpeThst (aza
MPOEKTa YHUBEPCUTETA, PACTIONOKEHHOTO B
UxaHL3AK0Y, ropojie 3MMHUX ONUMINICKUX
UTDP, KOTOPBIH SBIACTCS XOIOAHBIM PETHOHOM.
CrpoutenscTBo Hadanoch B 2019 roxy, u ceiiuac
iomaak kammyca L[3un0sit cocrasnser 137 000
KBaJIpaTHBIX METPOB, BKIIOUAs yueOHbIC KOpITyca,
oucHBIE 3MaHHs, UCCIIeI0BATEILCKUH IEHT,
“3aMOPCKUN” KOJUIEIIK UCKYCCTB, ‘“3aMOpPCKUMA”
Tearp, CTOJIOBYIO [UIsl IIEpCOHANA, KBAPTUPBI ISt
CTYACHTOB M KBapPTUPBI [UIs TIpETioiaBaresie,
KpbITble 1 OTKpBITBIE CITOPTUBHBIE TUIOMAAKT U
Jpyrue 31aHus MOTYT OZHOBPEMEHHO IIPUHATH
5 000 ctymenToB. [IpoekT sBIseTCS 00pa3moBOit
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TITKOJION OJIMMITHICKOTO OOpa30BaHUS JIJIs
3uMHUX Onumnuiickux U [lapanuMnuiickux urp
2022 rona B Ilexune, a Takyxe 0a30i 11 3aHATUN
JIEZOBBIMU U CHEXKHBIMU BUJIAMU CIIOPTA JJIs
I'maBHOTO rocynapcTBEHHOTO yIpaBIeHUs CIIOpTa
C TIeJIBIO TIOJITOTOBKH TAJIAHTOB /ISl OHUOPCKOM
coopHoit Knuras k OMUMITHACKIM HTpaM.

B Ceepuom kammyce [lekuna 10 3manmii.
VY4uThIBas TaKMe XapaKTePUCTUKH, Kak OOJIbIIIast
TUTOINA/Ib KamITyca, pa3opoCaHHOCTb 31aHui,
OO0JBIIION TIeperiaj] BRICOT, pa3HOE BpeMs U
4acTOTa UCTIONB30BAHUS, ISl OTOTUICHUS
(OXJTaXKICHYSI) U TOPSTIETO BOJOCHAOKEHHSI
31aHuil ObUTa BRIOpaHa cUCTEMa pacipeeIeHHbIX
CTaHIIMH OXJIaXKJICHHUS U OTOTUICHUSI Ha OCHOBE
MaJIoi reoTepMaJIbHON SHEPTUU X3HBIOIOAHb.



CHEUMAJIbHBII CBOPHUK

TenJioBoii HacoC ¢ HA3¢MHOM JHeprueil YNcToe OTOIVICHHE B CEBEPHYIO 3UMY
—Ppa3BHBAOIIASICA OTPACJb HHTEIPALlUM TelJa H X0JI0a

Puc.15 Bua Ha kamnyc 3KclepUMEHTAJIbHOI IKO0JIbI HHOCTPAHHBIX s13b1KOB XaiiasiHb L3uH03i

B 2003 rogy xomnanus I'pynna XsHbIoOaHb NpUHSIIA ydacTUe BO BceMupHOM reorepmMaibHOM KOHIpecce,
MPOXO/AMBIIEM B MeEKCHKe, U NpeACTaBICHHBIN oKna] «lcronp30BaHle YHEPTETHUECKUX PECYPCOB HENTYyOOKOTO
3ajeraHys - MpUMep UCCIeJOBaHHUs TEXHOIOTUH OTKAUKU M OPOLIEHUS M3 OJHOIN CKBaXKMHBI» MOTYYMJ Harpamy 3a

Jy4IINN JOKJIa1 Ha KOHTpecce.

B 2023 rony xomnaHus npuHsa ydactue BO BceMupHOM reorepMaibHOM KOHrpecce, npoxoauineM B Ilekune,
U IpeJcTaBUiia Ha TeMarndeckoMm Gopyme noknaj «IIpumep uccienoBaHus TEXHOJIOTHH cOopa reodHEepruu ¢
OUPKYISIIUEH Teria B OJHOM CKBaXMHE B NMEKMHCKOH 3KCIIEpUMEHTAIbHON IIKOJIE MHOCTPAHHBIX SA3bIKOB Kammyc

Xannsaab L3uHO».

C pa3l—nx1uei«'1 B ABaJAaTh JICT KOMITaHUS prnna X3HBIOIAHb TMpuHsJIa y4aCTue B IBYX BCGMI/IpHLIX Te€OTCPMaAJIbHBIX
KOHI'pECCaxX U IOJIy4yuJia Harpaabl 3a OAWH U TOT K€ IPOCKT, YTO IOJHOCTHIO A0OKa3ajao Heocna6eBa}oulee YHOopCTBO 1

YCUITUSI IPENPHUATHS B 00JIaCTH HAyYHO-TEXHUUECKUX MHHOBAIIUH.
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CHEUMAJIbHBII CBOPHUK

TenJioBoii Hacoc ¢ HA3¢MHOM YHeprueil YNcToe OTONJIEHHE B CEBEPHYIO 3UMY
—pa3BUBAOWIASCA OTPACJb HHTEIPALUMH TeIlJIa H X0J10/a

IIpuMeHeHUe SJHEPIUH MEJIKOI0 3aJIeraHusl TPYHTA JJI YUCTOIr0
3UMHEro OTOIICHUS CeJIbCKHUX 3AAHUN B CEBEPHBIX pailoOHAaX
-I'eorepmanbHas cucrema TepmonuTanue Juis pa3AesbHOIO yyeTa
ANIEKTPOIHEPTUHU, OTOIICHUS (OXJIAXKISHHS ) K TOPSTYEro BOIOCHAOKEHUS
1o TpeOOBAHUIO

AnHotanus: [‘eoTepmarnbHas SHEpreTUUecKasi CUCTEMa MpeiHa3HaueHa JJIsl CEBEPHBIX
MPUTOPOJIOB M CEIBCKOTO Pa3BUTHS HETITYOOKHX M€OTEPMaJIbHOW SHEPTUH MPOAYKTOB

CUCTEMBI OTOIIJICHHUS, 0COOEHHO TIOAXOIUT JJIS PUTOPOA OTACIBHBIX 3TaHUH U PACCETHHOTO
JKUJTbSI B CEITLCKOM MECTHOCTH, JIJISl YAOBICTBOPCHHS YHCTOTO OTOTUICHHSI CEJIbCKUX 3IaHHM
TOJIBKO JIOJDKHBI OBITh pa3Jie/ieHbl Ha MMPOCTOM DIICKTPUUCCKUIN yUET, pa3eiaeHbl MEKITY
XapaKTepUCTUKAMH 110 TPEOOBAHHUIO OTOTUICHHUS, ISl YIOBIETBOPECHHUS IIOTPEOHOCTEH CEeITbCKUX
JIOMOXO3SIMCTB, «IKOHOMHUSI» cIpoc. Bes nepeBHst MOKeT ObITh 00oTrpeTa TM00 0JIHOCKBAKMHHBIM
MUPKYJIUPYIOIIUM TEIII000MEHOM € IIEHTPAIM30BaHHBIM COOPOM PHEPTHH U paCIIPe/ICICHHBIM
MCITOJIb30BAHUEM T€OTEPMaIbHOM YHEPTeTHIECKONW CHCTEMBI, IN00 re0TepMaIbHOM
HEPreTUYCCKON CUCTEMOM C pa3eIbHBIM COOPOM 3HEPTUH, IIPU STOM 3aTPaThl HA OTOILJICHUE
OyJlyT DKBUBAJICHTHBI 3aTpaTaM Ha CKUTAHUE YIJIA.

I. IIpeoGpa3oBanue 3IeKTPHYECKUX
HArpeBaTeJieil HAKONMTEJIbLHOI0 THIA B
AepeBHe Jlyonssiryanb B cMCTeMY CIJIMT-I0Ma,
COOMPAIOINYI0 FJHEPTHIO I'e0TePMATbHBIX
HCTOYHHMKOB Tell1a

Hepesns Jlyonzsryanp pacroyioxkeHa B
ropoze [Mlanwxkyan, paiion Xaiasup, [lekun,
9TO XOJIOMHBIH paiioH co 108 qomoxo3siicTBaMu
u obweit wromansio 22 900 k8. M. B
2015 rony B nepeBHE ObUTH YCTaHOBJICHBI
HaKOIUTENIbHBIE ANIEKTPOHATrPEBATENHN B
paMKax MMWJIOTHOTO MPOEKTa «Ipeo0pa3oBaHuUs
yIId B aneKkTpuuectBoy. [locie aByx net
OTIBITHOM DKCILTyaTalluX KUTEIH JEPEBHA
TIEPeUTA Ha UCITONIb30BaHUE OBITOBOM Puc.16 Hapy:xHblii 010K reoTepMaJibHOi YCTAHOBKHU
cUcTeMbl cOOpa reoTepManbHOW SHEPTUH ThermoPower, ycTanoB/ieHHbIH B 3a1Heil 4acTH J0Ma
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TenjioBoM HACOC ¢ HA3eMHOI 3Heprnel‘71 YUCTOC OTOIIVICHHUEC B CEBCPHYIO 3UMY
—PpPa3sBUBaAOIIAsACHA OTPACJb MHTEIrpaluu TeIJjJaa 1 xoJao0aa

JUTSL OTOTJICHUS 3UMOM U OXJIAXKJICHHUSI JIETOM.
OtBepctust 1t cOOpa reoTepMalibHON SHEPrun
reoTEPMAJIBHON S3HEPreTUUECKON CUCTEMBI
PaCTIOIOKEHBI TTOJ] OTKPBITHIM TPOCTPAHCTBOM
psinoM ¢ pepMepCcKUMH IOMaMHU, HE 3aHUMast
JIOTIOJTHUTENEHON JBOPOBOM TEPPUTOPHH.
['eorepmanbHas sHEpreTUUecKas cucTemMa
MOXET COOMPATh SHEPTHIO AJISI OTOTUICHHUS
MHUKpOpaiioHa, a CTOMMOCTB IMOTPeOICHUSI

I1. IlepeoGopynoBaHue yroJibHbIX Neveii B
aepesHe JIu I3s1)3Hb B MHOIOYPOBHEBYIO
cucTremMy cOopa SHEPruM U COKPOBUITHUILY
TeIia re0TepMaJibHOI YJHEepIruu

Hepens JInnzsaroy pacroioxeHa B
ropone lanuxyan, paiion Xaiisab, [lekun,
KOTOPBIH SIBJIAETCS XOJIOAHBIM PAOHOM,
¢ 260 noM0X03siicTBAMH U TUIOLIAILI0
3actpoiiku okosio 40 000 xB. M. B 2016 rony B
JIEPEBHE 3aBEPIIUIICS PEMOHT OTOMUTEIHHOTO
00opy/IoBaHusI BCEH JICPEBHU, U ObLIa
YCTaHOBJIEHA Te0TEepMalibHas cucTemMa coopa
SHEPTHH C Pa3/ETbHBIX JOMOXO3SHCTB JIJIs
3aMEHBI YTOIBHBIX Te4eid, 9TOOBI 00eCIIeunTh
JKUTEJEeH EPeBHU OTOIICHUEM 3UMOMH,
OXJIQXKJEHUEM JIETOM U ropsiueil BOIOM AJIsl UX
MOBCEIHEBHOM sxu3HM. OTBepCTHs 1715 cOopa
re0TepMaIbHOM SHEPTHUH PACTIONOKEHBI IO
JIOPOXKHBIM TIOKPBITHEM TIEPEN U 32 IOMaMU
(hepMepoB, HAXOISIINXCS B HETIOCPEICTBEHHON
omu3octu. ['0/10Bast CTOMMOCTh OTOTUICHUS
reoTepMasibHOM cuctemoit cocrasisier 30-90 %

I11. IIpeoOpa3oBanue cxxkUranus Omorasa
JUISl OTOILJICHUd B iepeBHe PyMUHBYH B
reoTepMaJIbHYI0 JHeprocucTeMy 1Jisi coopa
JHEPIruHU B MOACOOHBIX X0351licTBaX

Hepernst Ux306a0 HAXOAUTCS B TOPOJIC
WkaHI35KO0Y, TPOBUHITHS X301, ye3n KyHpyii,c

CHEUMAJIbHBII CBOPHUK

SHEPTUHU B TEYCHHUE OTHOTO OTOIMUTEIHLHOTO
ce30Ha cocrasisieT 9,6 oanei/kB. M. I1o
CPaBHEHHUIO C AIIEKTPUUYECKUM HarpeBaresieM
HaKOMUTEILHOTO THUIIA, BCS IEPEBHS 32
OTOMUTENBHBIN CE30H BhIpabaTriBaet 3,698,000
KBT-4 2JIeKTpOIHEPTHH, UTO IKBUBAJICHTHO
COKpAIICHHUIO BRIPAOOTKH dJIEKTpocTanmen 1128
TOHH YyTJIs, COKPAIIIEHUIO BEIOPOCOB YIIIEKHCIIOTO
rasza okoyio 2786 TOHH.

Puc.17 Hapy:kHblii 0,10k reorepMajbHOI YCTAHOBKHU
Tepmollayap, ycraHOB/IeHHBIIl B 3a1Heil yacTu 1oMa

OT CTOMMOCTH OTOITICHHS YIyIeM (TIeHa YIS -
800 roaHeii 3a TOHHY). DHEPruUs BCEHl IepEeBHNA 3a
OJIMH OTONUTEIBHEIN ce30H cocTanisgeT 500 ToHH
CTaH/IAPTHOTO YIJIS, @ COKPAIlEHUE BHIOPOCOB
YIJICKUCIIOTO Ta3a - 0kojo 1 235 ToHH.

246 10MOX034iiCTBaMHU U OOIIEH IIOMIAALI0
oxouto 40 000 xB. M. DT0 camasi paHHSA
MAJIOTHAS JepeBHs B KuTae 1mo BHEIPEHUIO
AKOCEITbCKOXO3SUCTBEHHOTO CTPOUTEIIBCTBA
Y UCCJIEIOBAaHUM, U U3BECTHA KaK “‘TiepBas
KHUTalcKasl AEPEBHsI KOCEIbCKOX03SIMCTBEHHOM
KynbTyphl”. [lepBoHaYaNnbHBINA METO OTOIIICHUS
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CHEIUAJIBHBIA CBOPHUK

TenJioBoii Hacoc ¢ HA3¢MHOM YHeprueil YNcToe OTONJIEHHE B CEBEPHYIO 3UMY
—Ppa3BHBAIOIIASICS OTPAC/b MHTEIPALUMH TeIJIAa U X0JI0/a

- 3TO B OCHOBHOM OTOILJICHHE 3a CUET
CXKUTaHMsI OMoTas3a, U TeMIleparypa
OTOIUIEHUS HeCTAaOMJIbHA.

B 2016 rony nepeBHs 3aBepunia
peoOpa3’oBaHUE CUCTEMbI OTOIUICHUS
BCEH IepeBHU, BHEPUB CUCTEMY
cOopa reoTepMaIbHON IHEPTUH C
Ppa3zienbHBIMU IOMaMH 151 00ecIieueHHs
JKHUTEJEH IepEeBHU OTOIJICHUEM 3UMOW,
OXJIQXKJEHUEM JIETOM U TOpsiYeil BOIOM
JUTsE OBITOBBIX HYKJ] Ha ©XKCIHEBHOMN
OCHOBE, YTOOBI 00ECIIEUUTh BCEIOTOIHOE
1 CTa0MIIbHOE OTOILICHHE 3UMOIi, CO
CPEAHUM NOTPEOICHUEM SHEPTHH
oxoi1o 30 rpagycoB Ha KBaJIpaTHBIN
METP B OTOIUTEIBHBII CE30H.
OHepromnorpebiaeHne Bceil IepeBHH 3a
OZIH OTOIIMTENbHBINA CE30H COCTABIISIET

V. IlpeoOpa3oBanue yrojabHbIX Hevei

B JiepeBHe Ux3020 B 0THOCKBAKUHHYIO
PEUPKYJISIIIHOHHYIO TENJI000MEHHYI0
LHEeHTPAJIN30BAHHYIO cHCTeMy cOopa u
pacnpeesieHHOT0 HCIO0JIb30BAHNUS TEMJIOBOM
COKPOBHIIIHUIILI T€0TEPMAJILHOM YHEPTrUn

Hepesus Mx30a0 HAXOAUTCS B TOPOJIE
UskaHIBSKOY, TPOBHUHITUS X200, [opon
Kynpyi, gaBnsiercs X0n0AHbIM PETHOHOM, 3UMOMN
J10Xas Oro/ia Hapy KHas TeMIlepaTrypa MUHYC
25 °C, opUrHHAIBHBIN METOI OTOTUICHUS Ha
yrie. 2016, nepeBHs, YTOOBI 3aBEPIIUTH BCIO
JIEPEBHIO OTOIJICHNSI OOBEKTOB PEKOHCTPYKLIUH,
HCIOIB30BAHHUE OJJHOTO KOJIOAA LIAKIT
nepenayy Teria HEeHTPAIU30BaHHOTO cOopa
SHEPrUM paclpeieIeHHOTO HCIIOIb30BaHNA
reoTepMAJIBHON YHEPTUU TEIUIOBOM SHEPIUU
CUCTEMBI JUJIsl )KUTeNel IepeBHH B 3MIMHEe
OTOILIEHHE, OXJIAXKICHUE JIETOM.

Bces nepeBHs HacuuThIBaeT 265
JIOMOXO3AHCTB C 00IIEeH MITOMAAbI0 3aCTPONKHI

130

Puc.18 BuyTpennuii reorepmaibHblii paguarop ThermoPro,
YCTAHOBJICHHBII B J0Me

500 TOHH CTaHIAPTHOTO YIS, a COKPAIIEHHE BEIOPOCOB
YIJIEKUCIIOTO Tra3a - 0kojio 1 235 ToHH.

30 000 xBagpaTHBIX METPOB, Pa3EIEHHBIX

Ha BocTounslii paiioH (223 1oMoxo3siicTBa)

1 3anaHbIi paiioH (42 qomoxo3siicTa). B
Ka)XJIOM pailoHe yCTaHOBJIEHA LIEHTPAJIN30BaHHAs
OJHOCKB)XKMHHAS PELUPKY/ISILUOHHAS
TeII000MeHHasl CKBaKMHa 17151 cOopa
reoTepMalbHON SHEPTHH, KOTOpasi cooupaet
SHEPIHIO [EHTPAIN30BaHHO, a 3aTEM

JTIOCTABIISIET €€ B KaXK/I0€ JIOMOXO35IIICTBO

VIS UCTIONIb30BAaHUs B KAUECTBE DHEPTUH

4epe3 CeTh TPYO, U KaXK10€e JOMOXO3SIHCTBO
OCHAILIEHO 2 KOMITJIEKTaMH re0TepMalIbHbIX
TEILIOBBIX COKpOBHIL. B BocTouHOi1 30HE
MMeEeTCs 5 KOMIJIEKTOB OJTHOCKBaKMHHBIX
HUPKYISLNOHHBIX TETNIOOOMEHHBIX CKBAKUH
U1 cOopa reoTepMaIbHOM SHEPIUy, a B
3anaaHoi 30HE - | KOMIUIEKT OAHOCKBAaXKUHHBIX
LHUPKYJISILAOHHBIX TETIOOOMEHHBIX CKBAXKHH AJIS
cOopa reoTepManbHON SHEPTHU.

[Tocie mpeoOpa3zoBaHUil BCS IePEBHS
notpebmnser 846 000 kBT-u anekrposHeprun




TenJioBoii HacoC ¢ HA3¢MHOM JHeprueil YNcToe OTOIVICHHE B CEBEPHYIO 3UMY
—Ppa3BHBAOIIASICA OTPACJb HHTEIPALlUM TelJa H X0JI0a

B OTOIUTEJIBHBIN CE30H, a )KUTEIU ACPEBHU
YCTAaHOBWJIM Ha KPBIIIAX COTHEYHBIC
(hoTORICKTPUYCCKUE TTAHEIH JUISI BRIPAOOTKU
ANEKTPOIHEPTUN B PEKIME «CaMOTCHEpaIus
1 caMOTIOTpeOICHHE, a H3JIUIITKHA SHEPTUH
HaNpaBJISIOTCS B CeTh». | 010BOM M30BITOK
AIEKTPOIHEPTUU B ICPEBHE COCTABIACT 1

322 000 xBT-4, 4TO BMecCTe C COKpaIlleHUEM
BBIOPOCOB OT 3aMEHBI CBIITY4ero YIyis
CHIKACT BBIOPOCHI YIIIEKHCIIOTO ra3a Ha 3
101,69 Touus! B roxa. Kaxkmoe 1oOMOX03sHCTBO
3apabarsiBaet Oonee 2 000 roanei mocie
BBIYETA PACXO/IOB HA OTOIICHUE, OXJIAXKICHUE

Puc.19 Hapy:kHasi ycTaHOBKA reoTepMaJibHOI dHePIruu,

YcTaHoBJIEHHas epea A0MOM

CHEUMAJIbHBII CBOPHUK

1 OBITOBBIC ANEKTPONPHOOPHI, YTO UMEET
XOPOIIIKE IKOJIOTUYECKUE U SKOHOMUYECKHE
MIpenMyIIecTBa.

Jloknazm 0 TEXHUYECKOM PEeLICHUH U
TEMaTHYECKOM HCCIIeI0BAHUH CUCTEMBbI
TEMJIOBOM COKPOBUIIHUIIBI FEOTEPMAJIBHON
SHEPTHH JUTA PACIIPEIEIIEHHOTO UCTIOIH30BAHUS
c00pa 3HEPrux ¢ MOMOILBIO [IMKINYECKOTO
TEINI00OMEHHUKA C OJJHOI CKBaXMHOW B
nepeBHe Mx30a0 ObLT 0TOOpaH U1 y4acTusi BO
Bcemupnom reorepmanbHoM KoHTpecce 2023
rojia ¥ MpeJICTaBIeH Ha MPE3eHTAIlH Ha MECTE.

Puc.20 Ilpe3eHTanus TEXHOJOTHH CIIMT-OTOIJICHHUS €
HCI0JIb30BAHHEM HerNIy0OKO# reoTepMaibHON Y HEPriH
B JepeBHe Mx30a0

IIpoeKT, 1eMOHCTPUPYIOLIUII IPUMEHEHHE TEXHOJIOTMH cOopa
JHEPIMM U3 IPYHTA € PEUPKYJIALNOHHBIM TEIJI000MEHOM B

OIHOM CKBaKMHE, I/le JaHHbIe 0 Ka4eCTBe BOAbI OTCICKHUBAIOTCH B
npouecce IKCIVIyaTAlUH U COO0IIAIOTCH HACEJICHUIO, YTO MO3BOJISIeT
o0ecreyuTh HaMdoOIEee CTPOryI0 3a1UUTY TPYHTOBBIX BO/I U B
3HAYMTEJIbHOM CTeNEHU rapAaHTHPOBATh 0€30IIACHOCTh HCTOYHUKOB

BOABI

-HpO@KT COBMCCTHOT'O pa3sMCIICHUA HAaYAJIbHbBIX U CPCAHUX HIKOJI

paiioHa Y aHIIto
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CHEIUAJIBHBIA CBOPHUK

TenJioBoii Hacoc ¢ HA3¢MHOM YHeprueil YNcToe OTONJIEHHE B CEBEPHYIO 3UMY
—Ppa3BHBAIOIIASICS OTPAC/b MHTEIPALUMH TeIJIAa U X0JI0/a

AnHotanus: [leknHCKO€ MyHULIUIIATIbHOE OIOPO MO BOJHBIM pecypcaM YTBEpIUIO
JEMOHCTPAIIMOHHBIN MPOEKT MO0 MPUMEHEHHIO TEXHOJIOTHH cOOpa YHEPTUHU U3 MOA3EMHBIX
KOJIOAIIEB C OJTHUM KOJIOZIE3HBIM ITUKJIOM TEINIOOOMEHA, MPOEKT CTPOTO COOTBETCTBYET
YTBEPKICHHOMY TIaHY peaM3aliy JEMOHCTPAIMH, Peau3alui IpOorpaMMbl MOHUTOPUHTA,
¢ 2015 roma BBeAIeH B OKCIUTyaTaIUIO, 1S COOOIIECTBA, YTOOBI PACKPHITh CTAOMIIbHBIC JaHHBIC
MOHHUTOPHUHTA KauyeCTBa BOBI sl 0OeCIeueHHs 0€30IMaCHOCTH HCTOYHUKA BOJIBI.

KoMmOuHMpoBaHHAs HauaJIbHASL U CPEIHSS
1mIKoJia paiiona Banito pacnosioxxeHa B pailoHe
Xaitasup B [leknHe, X0JI0HOM pEruoHe,
o011ast 1yIomaIk NpoeKTa cocTaniser 45 952
KBaJpaTHBIX MeTpa. B nmpoekTe ucnonap3oBaHa
9KOJIOTHYECKasi CHCTEMa C TeTJIOBBIM HaCOCOM
IIOCTOSIHHOM aKTUBHOM 3HEPIUH, OCHOBAHHAs
Ha TEXHOJIOTHH cO0Opa SHEPTUU TPYHTA C
OJIHOCKBXKMHHBIM PELUPKYIISIIUOHHBIM
TEIUI00OMEHOM JIJIS YIOBIETBOPCHHUS
MMOTPEOHOCTEH B OTOTUICHUH, OXJIAKACHUN 1
ropsiueii Bozie /Uit OBITOBBIX HYXI.

B nensax coneiicTBUsL pa3BUTHIO U
HCIOJIB30BAHUIO MaJION Te0TepMaIbHOM
sHepruu B [leknHe myTem BHeApEeHNUs
0e30macHOl TEXHOJIOTHH cO0pa, a TaKXKe JIJIsI
COTpPY/JIHUYECTBA C HcCieJOBaHUSIMHU [[eKHMHCKOTO
MYHHUIMIIAJIBHOTO OI0OPO IO BOAHBIM Pecypcam,
YTOOBI IPEAOCTABUTH PEKOMEHAALIUH 110 METOLY
YTBEP)KACHUS U HAJ130pa 3@ OJTHOCKBAXXHMHHBIMHU
LUPKY/SIIAOHHBIMU TETUIO0OMEHHBIMH
CKBO)XKMHAMH JIJIs1 cOOpa reoTepMalibHON SHEPTHH
U pEryIMPOBaTh PEANTU3ALUI0 H IPUHSITHE
IIPOEKTa, IPyIIa «XIHbBIOIOAHbY I10/1a/1a
3asBKY Ha 3KCIIEPUMEHTAIbHOE IPUMCHEHHUE
OJJHOCKB)XKUHHOH LUPKYJSILIMOHHOM
TernooOMeHHOM TexHonoruu B [lekunckoe
MYHUIIHIIATBHOE OFOPO MO BOAHBIM pecypcam
JUTSL pealu3anun nmpoekTa B anpene 2014 rona,
KOoTOpas ObLTa 0MoOpeHa B TOM ke Mecsie. B
COOTBETCTBHUH ¢ TpeOOBaHUAMH bropo 1o BonHbIM
pecypcam, POeKT Hayall CTPOUTHCA B OKTSOpe
2014 roma 1 ObLT BBeZIeH B dKcIUTyatanuto B 2015
roJly Tocjie 3aBepIICHNUS TIIaHa PeaTn3alu,
IIPOBEPKHU IIPOrPAMMBI MOHUTOPHHTA,
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Puc. 21 Bua Ha coBMecTHOE pacnoJioskeHHe HAYAIbHOH U
cpeaHeii mKoJ B paiione BanbJio

TIOJT TIOJTHBIM KOHTPOJIEM ¥ PYKOBOJICTBOM
OTpacIIeBBIX 3KCIEPTOB. MHOTOICTHHI
MOHHUTOPUHT TIOKa3bIBAET, YTO CUCTEMA
HUPKYJIALIAU BOAbI, IOMHUMO TEMIICPATYPhI BOAbL
Ha BXOJIC U BBIXOJIE C IIUKJIOM pabounX yCIIOBHA,
HE OKa3bIBaeT BIMSHUS Ha KaYeCTBO I'PYHTOBBIX
BoJ ¥ 9(h(heKTHBHO 3ammuIIaeT 6e30MacHOCTh
TPYHTOBBIX BOJ] B ICTOUYHHKE BOJIBI.

Puc. 22 YrBep:xaenne [lekKHHCKOro MyHHIUNAJILHOTO
BO/JHOT'0 0I0PO MO NMPOBeJEeHHIO IKCIIEPHMEHTA 110
NMPUMEHEHH IO TeXHOJIOIMH CO31aHHsl CKBA’KUHBI C

IUPKYJISAIUEH TEeNJIOHOCUTEISI B OAHOI CKBa:KMHeE JIJIsI

cOopa Heprum U3 rpyHTa
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Texnosorusi cOOpa reoTepMaJIbHON FHEPIrUH € OTHOM CKBAKUHOM

C PEHUPKYJISAUNOHHBIM TENJI000MEeHOM 3(P(PEeKTUBHO coOMpaeT
reoTepMajibHYI0 JHEPruI0 C MaJIOi INIyOUHbI, YCTPAHSA NPOOJIeMbl,
CBSI3aHHbIE C BLICOKUM K03 dunueHToM 00beMa U MJIOTHOCTHIO
3aCTPOMKM B TOPOACKHUX LEHTPAX, a4 TAKKE ¢ OTPAHMYCHHUEM
IJIONIA/IM, IOCTYIHOM 115l cO0pa JHeprum.

--IIpoekt oducHoro 3qanust Beekuraiickoil dpeneparum
IPOMBIIUIEHHOCTH Y TOPTOBIIA

Annoranusi: CKBRXHUHBI JJ1s1 COOpa re0TepPMaTbHON IHEPTHH C OJTHOCKBAKUHHBIM
MUPKYISIUOHHBIM Tersioo0MeHoM 1 100-TTpo1eHTHON MOANMUTKON B OHOM CKBaXKMHE
UMEIOT THOKYIO0 KOMITOHOBKY M HEOOJIBIIYIO IO b 1Tt 3P PeKTUBHOTO cOOpa YHEPTUU U
rapaHTUPOBAaHHOM dKCILTyaTallH.

[Ipoext oducHoro 3nanus Beeknraiickoit
(deneparyu MPOMBIIUICHHOCTHA U TOPTOBIIH
pacmosio’keH B paiione CnudH B [leknHe, KOTOpbIit
SIBJISIETCSI XOJIOAHBIM PAalOHOM, HEZIAJIEKO OT
CeBepHOIi BTOPOH KOJIBIIEBO TOPOTH, € 00IIIeiH
mwiomaasio 3aanus 50 000 kB. M. B mpoexte
HCIIONIb3YETCS HKOJIOTHYECKAsl CUCTEMA TETIOBOTO
HAcoca ¢ MOCTOSTHHBIM UCTOYHUKOM TeOTEePMaIbHOMN
SHEPTHH JUIA yAOBIETBOPEHHUS TTOTPEOHOCTEH BCETO

31aHUs B OTOIUIEHNH, OXJIAXKIECHUH U 00eCIIeueHU N Puc. 23 ®akTryecknii BUI 0hHCHOTO 31aHNSA
ropsiueii BOIOM. Bcexuraiickoii ¢egepanuu npoMbInJIeHHOCTH U
TOProBJIH

CTaHmapTsl CTPOUTEIHCTBA YHEPTOCOSPETAIONTIX
30aHUH, COTTIACHO CTAaTHCTUKE MHOTOJICTHEH
AKCILTyaTaIiH, TOKa3bIBAIOT, YTO TOIOBON
SKBUBAJICHT YHEPTONOTPEOIICHUS OTHOTO
KBaIpaTHOTO METpa MPOEKTa COCTABISACT 22
kBT-4 (BKIItOYast 3MMHEE OTOIJICHHUE U JIETHEES
oxJaxaeHue), 3pdexr areprocOepekeHUs U
COKpAIIeHHsI BEIOPOCOB MPOCTO MOPa3UTEIIEH.

reoTepMaJIbHOM SHEPTUHU C OJJHON CKBAXKUHOMN
PEIHMPKYISAIMOHHOTO TETI000MEHa,
CKBa)XKMHBI 7151 cOOpa OBbUIM YCTaHOBIICHEI B
3eJIeHOM 30HE Ha PACCTOSIHUM 2 METPOB OT
M0J[BaJIa 37JaHMS, YTO HE TOJIHKO HE MOBIHUSIO
Ha 3eJIeHb Ha 3eMJIe, HO M HE 0Ka3aJio
HETaTUBHOTO BO3JIEHCTBHS Ha ()yHIaMEHT
3JIaHUS I CUCTEMY METPOTIOIIUTEHA ITOCHe
Brnaronaps npeumyIiecTBaM TEXHOJIOTUH cOOpa 3aBepLICHUs TPOEKTA.
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3aBepuieHHEe PEKOHCTPYKIUU U MOJAEPHU3ALMUA CUCTEMbI
HCTOYHHMKOB OXJIAKICHUS M OTOIJICHHUS MPOEKTA, a TAKKe ObICTpoe
BHeJpeHMe HeriIy0OKo# reoTepMaibHOM JHEPTrUN B KA4eCTBe
3aMeHbI TPAAULMOHHBIM HCKONAEMbIM HCTOYHUKAM JHEPTHH.
--Y4eOHBIN HEHTP NapTUHHOM IIKOJIBI [leHTpaasHOro KoMUTeTa
Kommynuctrnueckon napruu Kuras B [onkonre u Makao
(HammonanpHas 1mkojia aAMUHUCTPAIIAN )

Annoranus: [TorpedoBanock 30 qHel, 4TOOBI 3aBEPIIUTH MOACPHU3AIMIO MPOEKTA,

HCTIOJIB3YS TEOTEPMANIbHYIO YHEPTHIO TEINIOBOTO HACOCA DKOJIOTHIECKON CUCTEMBI JIJIsT 3aMEHBI
MepBOHAYATBHBIX JIBYX KOMIUIEKTOB CHUCTEM OTOIJICHUS M OXJIAXKICHUS (Ta30BbIN KOTENT +
ANEKTPUUECKOE OXJIAKJICHHE), K MOJICPHU3UPOBATH J0 TEOTEPMATBHON IHEPTHH TeIia U

X0J10J1a MHTETPUPOBAHHON YHMCTON CHCTEMBI OTOTUICHUS (OXJIAXCHHUS ), KOTOpasl peain3yeT
WHTETPaLNIO TEeIJa U Xono0/a. B To e BpeMst oHa pemiaet mpodiemMy 0e301MacHOCTH M HaACKHOCTH
WCIIOJIB30BaHUs SHEPTUH, a 3()PEKT SJHEProcOEPEKEHUS U 3aAITUTHI OKPYKAIOIIEH Cpelibl TPOCTO

HOpa3UTEJICH.

VYueOuslii 1ieHTp ['OHKOHTa 1 Makao
ITapTtutinoi mxoms! LK KIIK (HanmonanpHas
IIKOJIa YIpaBJIeHUs) pacronoxeH B [lekune,
KOTOPBI OTHOCUTCS K XOJOJHOMY PaiiOHY.
I'maBHOE 31aHMe 12-3Ta»KHOE C OJHUM
MO/IBAJIOM U JIOMOJHEHO nepudepuiiHbIMU
3IaHUSIMU, KOTOPHIE B OCHOBHOM COCTOSIT U3
TpeX OCHOBHBIX YacTeil, a UMEHHO: 371aHue
JUIS1 00yYEeHUST MHOCTPAHIICB, KOMIUICKCHBIT
CIIOPTUBHBIN 3aJ1 U MOA3EMHBIN rapax.
OOmias miomaae mpoekra cocrapisiet 21 600
KBaJI[PATHBIX METPOB, MJIOMIAb 3aCTPOUKHU
- 43 219 xkBagpaTHBIX METPOB, ILIOMATh
otorieHus - 38 000 kBaapaTHBEIX METPOB,
BKJTIOUas Y4eOHO-TPEHUPOBOUHYIO 30HY, 30HY
00IIECTBEHHOTO TTUTAHUS, 30HY OOIIEKHUTHS,
3a) s 6agMUHTOHA, 0acKeTOONLHBIHN 341,
3aJ1 JJIsl HACTOJIBHOTO TeHHUCA, TCHHUCHBIN
3aJ1, OMIBSIPJIHYI0, THMHACTHYECKUH 3all,
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Puc. 24 Bun Ha yueonblii nentp l'onkonra u Maxkao
Ilapruiinoii mkoJbl LleHTpanbHOro KoMHuTETA
Kommynucruueckoii napruu Kuras (Haunonanbsnas
[IKO0JIa ATMHUHHCTPAIMH)

MOJ3EMHYI0 aBTOCTOSIHKY U APYTrHe OOBEKTHI,
YTO MOJHOCTBHIO BOIUIOLIAET XapaKTePUCTUKHU
MOJICPHM3ALUH, MHTEJUIEKTA U T'yMaHU3alluu
31aHHUS.
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DHepronoTpedieHne mpoeKTa
XapakTepu3yercst OOJIBITUM CIIPOCOM Ha TEILIO
1 XOJION U CIIOKHOU (hOpMO¥ TTOTpeOIeHUS
sHepruu. B yacTHOCTH, 371aHUe [T 00yUCHHUSI
WHOCTPAHIIEB ¥ KOMITJICKCHBIN CIIOPTUBHBIN 3271
JOJIZKHBI OTaIlJINBaTbCsA 3UMOM U OXJIAXKAaTbCs
JICTOM, U B TO K€ BpPEMS JTOJI’)KHBI OGCCHG‘IHB&TB
KpyIJIOCYTOYHYIO [10/1a4y TOpsiueid BOMIBI, &
KOMIUIEKCHASI 4aCTh CIOPTUBHOTO 3aJia TAKIKE
JIOJDKHA OTATUTUBATELCS KPYIJIBII IO JIsI
IIOJIOTPEBA BOJIbI B OacceliHe U MOJIepIKaHUS
TEMIIEPATYPHI U ITOAAYH TEILIA.

[Ipoekt craproBan 30 centsops 2012
rojia, ¥ MOCJe OJTHOTO MEeCsIa CTPOUTEIbCTBA
ObLIa 3aBeplieHa TpaHchopmanus u
MOJICPHU3AIUS CUCTEMbI HCTOYHUKOB
XO0JI0J1a ¥ TeIlia MPOEeKTa C UCIOJIb30BAaHNEM
OCHOBHOM TEXHOJOTHH “OZHOCKBA)KMHHOIO
IHUPKYJIHPYIONIEro TeTT000MEeHHUKA
FE€0IHEPTETUYECKOTO KOJUIEKTOpa”, U
cucTeMa OTOTUICHUS (OXJIaxacHus) 0e3
CXKUTAHUS TEOTEPMAJIBHON SHEPTUU HA
MaJIoi TTyOmHe OblIa UCITOIB30BaHA
ISl 3aMEHBI TIEPBOHAYAIIbHON CHCTEMBI
HMCTOYHHUKOB XOJIOA M TeIjia Ta30BhIi KOTe
+ 3JEKTPHYECKOE OXJIAKICHHE, YTO PEIIacT
po0IeMy HEJOCTATOYHOTO U HECTAOMIBHOTO

CHELUAJIBHBIA CBOPHUK

TEIIOCHA0XKEHUS IEPBOHAYAIILHON CUCTEMBI
OTOIINICHUS U 3HAYUTCJIBbHO CHUXACT
AKCILTyaTaIl[MOHHBIC PACXO/IbI CUCTEMBI.

Omna pemaeT mpo0IeMbl HEIOCTAaTOYHOTO
TEIUIOCHAOKEHUS U HECTAOMIILHOTO
TEMI0CHAOKECHUS TIEPBOHAYAIILHOM CHCTEMBbI
OTOILICHUS U 3HAUUTEIBHO CHUKACT
JKCILTyaTal[MOHHBIC PACXO/(bl CUCTEMBI,
peanusys SHeProcOepeIKCHHUE U COKpaIllCHUE
BBIOPOCOB, @ TAK)KE YMCTOE OTOILICHHE U
OXJIKJICHUE 3[IaHUS TIPHU YCIOBHH FapaHTHH
3G (HEKTUBHOTO U BHICOKOKAYECTBEHHOTO
OTOILICHUS U OXJIAXKICHUS.

Cucrema cradbuibHO pabotaet yxe 12 ner,
o0ecrieunBasi SHEpreTHIECKre MOTPpeOHOCTH
MIPOEKTa, BKJIIOYas OTOIUICHNE U OXJIaKICHHE
3MaHMs, KPYITIOTONNYHOE CHAOKEHUE Topsiaeit
BOJIOH M OOCITyXKUBaHHUE OacceitHa.

CyMmapHOe TTOTpeOIeHNEe IIEKTPOIHEPTUH
10 IPOEKTY B OTONUTENbHBIN ce30H 2023-
2024 ronos (1o coctosiauo Ha 10 mapra)
cocrapisaeT 790 621 kBt-4, 4TO SKBUBAJICHTHO
20,81 kBT-4/ m’ Ha KBaJApaTHBIA METP B
OTOTUTENBHBIN CE30H; a CPEAHECYTOUHOC
MmoTpebIeHne Tetuia Ha KBaApaTHBIN METp
cocrasiser 1,825 kBr-u/neusb.

Tabnuua S JxeniyaTanMoHHOE YHePronoTpedaeHue re0TepMaIbHbIX TEILUIOBBIX HACOCOB /1 IKOJIOrH4eCKHX CHCTEeM, 110

OTONHUTEILHBIN Ce30H CE30H OXJIAKACHUS
mnea | O g | [ M ogmes g | et
(kBT1-4/M2) (kBT1-4/M2)
2012 1593720 41.94 - -
2013 1192060 31.37 465880 12.3
2014 1173060 30.87 481460 12.67
2015 1314040 34.58 419140 11.03
2016 1078440 28.38 383040 10.08
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OTONHUTENLHBIN Ce30H CE30H OXJIAKIACHUSA

sy Osmourmpebaemms) | S0 ey | Oomonemmstaeems) | T

(kBt-u/mM2) (kBt-u/mM2)
2017 1184336 31.17 515660 13.57
2018 1080816 28.44 537320 14.14
2019 1015864 26.73 500104 13.16
2020 1162040 30.58 297160 7.82
2021 1203616 31.67 314640 8.28
2022 1148708 30.23 416346 10.96
2023 790621 20.81 756348 19.90
S;I:“fi‘]‘{‘;ee 1161443 30.56 462463 12.17

IIpumeuanue: [lepuox Harpesa mumres ¢ 15 HostOps o 15 mapTta kakgoro roga. Ilepuon oxnaxaenus - ¢ 15 urons mo 15
CEHTIOPS KaKIA0ro rofa.

IIpumMeHeHre TEXHOJIO0rMH cO00pa JHEPTUHU U3 IPYHTA C
OJHOCKBAKUHHBIM PEHUPKYJISAIMHUOHHBIM TEIJIO00MEHOM U
100-nmponeHTHOM OTHOCKBAKMHHOM MOANMUTKON B TOPHBIX MPOEKTAX
--I'opHas Brinia L{3ucsub

AnHoTanusi: TexHoorusi cOopa SHEPTrUH M3 IPYHTA C OJJHOCKBAKUHHBIM PEIMPKYISAIIMOHHBIM
TemiooomMeHoM U 100-mporieHTHON OTHOCKBXKMHHOMN MOAMMUTKON 001a1aeT IUPOKUMU
BO3MO)KHOCTSIMH IPOSKTUPOBAHUS U MOXET OBITh aJaTHPOBaHA K Pa3IuIHBIM
reoMop(OTOTHUECKHM U T€OJTOTHUCCKHM YCIIOBHSIM.

Bwna L3ucsHb pacnonokeHa B IPUPOIHOM CJIOKHBIMH T€0JIOTHYECKUMU YCIIOBUSIMUA U
3aroBeTHUKE [ aHbI3sHBION B CEBEPHOM YacTu Pa3HO00Opa3HbIMHU THIIAMH [10YB, U HAXOIAUTCS B
Xyaitxkoy, «Kemuyxunsl [leknHay, B paiioHe XOJIOZHOM pervoHe. [TpoeKT MOIHOCTBHIO UCTIONB3YET
¢ npeo0IIalaHueM TOPHBIX JIAHAA(TOB CO MIPUPOTHBIN JTaH AT rop U MOCTPOEH Ha Topax,
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B HEM 12 OCHOBHBIX OOBEKTOB 00CITY )KUBAHUS,
TaKKMX KaK KOMIUIEKCHOE 371aHNe, 31aHue KYJIBTYphI
Y CIIOPTa, 37aHKe BUIUTBI, BHYTPEHHHHN JIBOP U T.1.,
miomakio 6omee 30 000 KBagpaTHBIX METPOB U
3aHUMArOIHH TeppuTopuio conee 200 akpos.

B 2015 romy na ropHom Kypopre L[3ucsap Obiina
TpOBe/IeHa PEKOHCTPYKIHS C UCTIONIB30BAaHUEM
YHUCTBIX UCTOYHUKOB SHEPTrUH. J[Jis 3aMeHBI
2 KOMILJIEKTOB 4-TOHHBIX YTOJBHBIX KOTIIOB,
HCTIONB3YEMBIX JIIsl OTOTIICHHMS, OXJIaXKICHMSI,
MoZIorpeBa 0acceiHOB U 00ecTIeYeH s TopsTIei
BOJIOH 3MaHUi KypopTa, ObLTa co3aHa
cucTeMa cOopa reoTepMalIbHOM dSHEpTruH 13 12
KOMIUICKTOB OJTHOCKBKHHHBIX [IUPKYIUPYIOIIIX
TEIIO0OMEHHUKOB TS 00ECTICUCHNST UCTOYHHKA
Ternia (OXJIKICHHS) ISl CUCTEMBI TeTUIOBBIX
HACOCOB Ha CKJIOHE XOJIMa PSIJIOM C TIEPBOHAYATIBHOM
YTOJIbHOU KOTEJIbHOM. [IpoeKT cTabuiibHO paboTaet
yke 9 JIeT, TT03BOJISISI SKOHOMUTH OKOJIO 1,2 MITH.

Puc. 25 Jloxkann3oBaHHBIH BH/ HA TOPHYIO BHJLITY
I3ucsanb
FOaHEH B oA Ha OTOIVICHHUHN (OX.TIa.)KI[CHI/II/I),

nofiorpeBe OacceiiHa 1 rops4ei Bozie Mo CpaBHEHHIO
C TeM, 4TO OBLIO JI0 PEKOHCTPYKIIUH, U COKPATUTh
2210 TOHH CKUTAHUS YIS, YTO TIO3BOJISIET
€KETOTHO SKOHOMUTDH 942 TOHHBI CTaHAAPTHOTO
YIJIS M COKpAIaTh BEIOPOCHI YITIEKUCIIOTO ra3a Ha
2327 TOHH.

Tem1oo00MeH Mo HUKJIY 0AHOU cCKkBaxkMHBI HA 100 MpouEeHTOB 0T TOrO
’Ke MeTO/1a MOMOJHEHHSI CKBAKUHBI JIJI1 cO0pPa JHEPTrUU TPYHTOBOIO
HCTOYHMKA TEIJIa BMECTO MPOKAYKU CKBAKUH 00Jiee 4eM OJJHUM
CIoco00M /Jis 0o0ecneyeHnsi HU3KOTEMIIePATyPHOI0 TeIia AJis
TEMJIOBBIX HACOCOB - MPOECKT PEKOHCTPYKIUU 00JIbHUIBI IIPH
MeAUIUHCKOM KoJuteaxe Ysnnd (boabuuna, agduianpoBanHasn ¢
MeauuuHCKUM KoJLIeaxKkeM UdHI))

Annoranusi: OJIMH CKBOXHUHBI UK TeriooOMena 100 mporeHTOB TOH K€ CKBaKMHBI MOMTOTHEHUS
MeTon it cOopa SHEPTHH TPYHTA HCTOUYHUK TETlJIa BMECTO HACOCHBIX CKBaKHMH HACOCHOU
HECKOJILKO UPPUTAIIMU METO/I B TIOJI/IEPKAHNN KauecTBa TPYHTOBBIX BOJI B TO )K€ BpeMsi, KaKk

BOJIa B KQUECTBE CPEHETO IHUKJIa TEII000MEeHa JJIsl TETIOBOTO HAcoca JIJIsi 00CCIIeUeHUS
HU3KOTEMITEPaTypHOTO TeIjia , YTOOBI COXPAaHUTh Ka4€CTBO TPYHTOBBIX BOJ] B TO K€ BPeMsl, YTOOBI
rapaHTUPOBATh, YTO TPYHTOBBIEC BOJIBI HE TEPSIOTCSI.
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[TpucoenuuenHas OompHUIIA
MEJIMLMHCKOTO Kosuieka Yo
pacronokeHa B XOJOJHOM paiioHe ¢
rutomasio odorpesa 19 000 kBagpaTHBIX
METPOB 3UMOM 1 TUIOIIAABIO OXJIAKICHHS
79 000 xBagpaTHBIX METPOB JIETOM.
[TepBoHauanbHAs HENTYOOKas CCTEMa
cOopa reoTepMaibHOM SHEPTUU B OOJIHHHUIIC
COCTOUT U3 18 CKBaKMH C OTHUM HACOCOM
1 HECKOJIbKMMHM opocuTesisiMu. K Hauamy
2018 roma 8 n3 18 ckBaXxuH OBLIN BHIBEICHEI
U3 CTPOS 110 TIPUYHHE HEBO3MOXKHOCTH
TIOTIOJTHEHUS 3aI1aCOB, IIOATOMY TPYHTOBBIC
BO/IbI TTOCJIE TEIUIOOOMEHa cOpachIBAINCH
HETOCPE/ICTBEHHO B TOPOJCKYIO
KaHaJN3aIHOHHYIO TPYOYy.

AddunupoBanHas 60JIbHUIIA METUIIUHCKOTO
KoJute KA UnH I /IS BBILICYKA3aHHBIX IPOOIeM
Ha pa3JIN4HbIC PECIICHUA OJId CPDABHCHUSA U
aHanm3a. B KoHIle KOHIOB, OBLIO PENIeHO MPUHSTH
TEXHOJIOTHIO cOopa sHepruu rpyHra Kommanus
X3HBIOIOAHb ¢ OHUM KOJIOAE3HBIM LIUKJIOM
TETIONEpeaadn, YTOObI 3aMEHUTh OPUTHHAIBHBIC
HACOCHBIE CKBa)XMHBI, IPOKaYMBaroIue oojee
OJTHOTO METOJIa OPOILIECHHUSI, YTOOBI PEIIUTh
TIpOoOIeMBI OPUTHHAIBHOM CHCTEMBI cOopa.
Kommnanus X2HbBI0I0aHb SBIISETCS N300peTareneM
U JiepKaTesieM MaTeHTa Ha TeXHOJIOTUI0
OIHOKOJIOZIe3HOT0 LuKIa. [locie yTBepkaeHus
COOTBETCTBYIOLIUMHU IOCYAapCTBECHHBIMU
BCAOMCTBaMH, IMPOCKT NPUHUMACT METO] TOPTOB 1
3aKyTIOK U3 OJIHOTO HCTOYHHUKA.

Puc. 26 Be6-cTpaHuna jjis NPUIVIAIIEHUS] K YYACTHIO B TOPrax Mo MpPoeKTy

I'pynna xomnanuii I'pynna X3Hb0I0aHb
Hayajla CTPOUTEIBCTBO U PEKOHCTPYKIUIO B
utone 2018 roza, a 2 oxts0pst 2018 rona paboTs
110 OOHOBJICHUIO CHCTEMbI OBLITH 3aBEPUICHBI U
BBEJICHBI B KCILTyaTanuto. Ha 1aHHblii MOMEHT
crcteMa paboTaeT CTaOMIIEHO U YIOBICTBOPSIET
MOTPEOHOCTH MAIIMEHTOB B OTOIIJICHUH B
3UMHUN EpUOS.
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OJHOCKB)XHHHOTO HUPKYISLIUOHHOTO
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MOJIXOJIUT IS C1a0OTMPOHUIIAEMBIX TIACTOB, U
3aIOJTHACT TEIII000OMEHHbBIC YACTHUIIBI MEXKTY
TEII00OMEHHBIMHU CKBR)KHHAMH U CIOSIMHU
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Tabauna 6 CpaBHeHne OTHOHACOCHBIX 1 MHOI'OHACOCHBIX KOJ/IVICKTOPHBIX CKBAKUH U OAHOCKBAa’KUHHBIX
HUPKYJAIHOHHBIX TEMJIO0OMEHHBIX CKBAKHH JJIsI cﬁopa JHEPIruM rpynra

OnHOCKBa)KHHbIE
CepHUIHBIN . OnuH Hacoc, HECKOIBKO PELMPKYISIUOHHBIE
CpaBHUTEIBHBIH TPOEKT
HOMEp OPOCHUTENEHBIX KOJIOAIEB TETIIO0OMEHHBIE CKBKUHBI TSI
YJIaBJIUBAHUS T€OIHEPTUN
OHOCKBaKUHHBIE
HacocHble ckBakuHbI +
PEeLUPKYIAHOHHBIC
1 Tun cucteMsl cOopa JaHHBIX CKBQKHHBI JIJISI IOTIOJTHEHUSI
TEIIIO00MEHHBIE CKBKUHBI IS
3amacoB
YJIaBIMBAaHUS T€0IHEPTUH
Co0itoieHue COOTBETCTBYIOLINX
2 HaIMOHAJIBHBIX 3aKOHOB U OBITH
HOPMATHBHBIX AKTOB
KonuecTBo KOJUIEKTOPHBIX
3 18 pToB [TukoBoe ucnonbs3zoBanue 18 mopros
KOJIOJILIEB
Hacochas ckBaxuna okono 18
4 I'myOGuHa KOJIIEKTOPHOTO KOJI0ALA 60 meTpoB
METpOB
100-mporieHTHOE MMOTIOTHEHNE
5 CoxpaHeHue MOA3eMHBIX BOJ BBIKQUHBaHHE 3aIacoB B T€X )K€ CKBOKHHAX H
PELUPKYIISAINS TOA3EMHBIX BOJ
Koncrpyxius xoniaexkTopckoit
6 CKBa)KMHBI MOIITHOCTE 100 kBt 200 kBt
TerooOMeHa

MOPOJIBI U TIOYBBI, YTO HE TOJILKO MOBBIIIACT
3¢ (HEeKTHBHOCTH TEIIO0OMEHA TETIIO0OMEHHBIX
CKBaXXUH, HO M JIOKAJIbHO yJIydIliaeT
MIPOHMIIAEMOCTh BOJOHOCHBIX IJIACTOB,

U permaeT mpobiaemMy coopa HeTITyOOKoH
reoTepMalibHOM AHEPTHUU U3 TUIACTOB C MIJIOXOU
MPOHUIIAEMOCTHIO.

[IpakTuka noxazana, yro Kuraii nmeer
BCE€ OCHOBHBIE TEXHOJIOIMU HE3aBUCUMBIX
IpaB UHTEJUIEKTYalbHOH COOCTBEHHOCTH
OJHOCKBaKMHHOTIO LIMKJIA TEIUIONEPENaqr MaJIoi
re0TepMaJIbHON SHEPrHU TEXHOJIOTHH cO0pa,
LIUPKYJIUPYIOLIEH BOBI B KAUECTBE CPEABI, B
COOTBETCTBUH C T€OJIOTMYECKUMHU YCIIOBUSIMU

MECTHBIX YCIIOBHH ITyTeM KOPPEKTHPOBKH
OHOCKBaKMHHOTO IMKIIA TEIUIONEpeIaqn UL
obecrieyeHust Toro, ytoOkl 100 mporieHToB
TPYHTOBBIX BOJ C KOJIOAIAMHU IJIs TOTIOJTHCHU A
TIPEAITOCHLUTKH BEICOKOH 2(p(heKTHBHOCTH,
Oe3omacHoro coopa MaJtol reoTepMaTbHOM
SHEPTUH, U PEIIFII TIOJI3EMHBIX BOJI TETIOBOM
JOOBIYM, BEI3BAHHOM 3arpsi3HEHUEM BOZBI, TOTEPH
BOJIBI MEXKTyHapOAHBIX TipobieM. TexHomorust
00naaeT MupoKOH aJaNTHBHOCTRIO U CHITBHON
MPOEKTHPYEMOCTBHIO, UTO SIBISETCSI HOBOM
TEXHOJIOTHEH JUTS Pa3BUTHS U UCTIONH30BAHMS
HEnTyOOKOM reoTepMabHOM SHEPTUH TS
MOJIepsKaHKs Ka4eCTBa TOJ3EMHBIX BOJ Ha
COBPEMEHHOM YPOBHE.
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TUNUYHBINA CJIy4all CHHEPIreTUYeCKOro pa3sBUTHS MHTErpaluu

TeIJIO- U X0JIOA0CHA0KeHH sl Pa3BUBAIOILMXCA OTpac/ieil u
UHAYCTPUM NPOKUBAHUSA MOKUIBIX JII0Aei
-ITpoekr «IleHCHOHHBIN ITapK MEIULMHCKON HEIBUKUMOCTH

AHHOTaIll/Iﬂ: HpHMeHCHI/Ie OKOJOTNYCCKHUX CUCTCM HAa OCHOBEC TCIIJIOBOI'O HAaCOCa C F€OT€pMaHBHOI>'I

sHepruen st ooecnedeHus Ooynee akTyaaTbHONH U KOM(OPTHOM JOMAITHEH CPEJIbI JAJIsI TTOKUITBIX
JIIONeH.

Puc. 27 lIpoexT «Ilapk MeIHMIMHCKON HeABUAKUMOCTH 1151 MOKHIIBIX JI0AeiD»

Puc. 28/Iu3aiin nomerenuii ¢ yuerom Bo3pactHbix  Puc. 29 JIu3aiin noMemeHnuii ¢ yueToM BO3pacTHBIX 0COOEHHOCTEH

ocobeHHocTeil (KOBPOBBIE OKPBITHS], PACIIO3HAIOIIHE 110J1, KOPUIOPBI MIUPHHOIL 1 8 M,
(6e30apbepHBIil JOCTYII, HECKOJIB3SIIHI 11011, Oe30I1acHbIe 0e30macHbIe MOPYYHH B KOPHIOPAX, HHTEIUICKTYaIbHbIH KOHTPOJIb JIOCTYIIa,
MOPYYHH, KHOIOYHASI CUTHAIU3ALMS C BBIABHKHBIM ITHYPOM, HHTEIUICKTyaIbHbIe JBEPHBIC 3aMKH, BU3yaIbHbII HHTEPKOM)

CEHCOPHBI HOYHUK)
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ITapk pacnionoken B paiione CsiHIIIaHb B
[exuHe, X0nMOAHOM paiioHe ¢ O0IIEH MIOMIAABI0
3actpoiiku 133 400 kB. M, [leHCHOHHBIN
npoekT «Ilapk MEIHUITMHCKOM COOCTBEHHOCTHY
TIPEACTABIICT COOOH MEIUITMHCKIA U
MEICECTPUHCKUH Komruieke Coo01IecTBo
TIEHCHOHEPOB 110 HenpepbsiBHOMY yxory (CCRC),
COUETAIONIMI B ceOe JOMAIIIHHH, BCIIOMOIaTEIbHBIN
U ITPOMEKYTOUHBIH yx01. COoOOIIECTBO PacCUUTaHO
Ha 956 MecT, B TOM yuclie 768 MECT B JKHIIOM OJIOKE
JUTS TIOOKMJTBIX JTEONIEH ¢ caMO0OC Ty KBaHHEM
u 188 MecT B OJIOKE TS TIOYKMITBIX JTFONIEH
C OTpaHMYECHHBIMA BO3MOXKHOCTSMH U
MOMYUHBATUAOB. [ I[poeKT mnanupyercs 3aBepIuTh
Y BBECTH B AKCILTyaraiuio B 2024 roxy, 1 4yacth
KOHMKO-MECT YK€ COOTBETCTBYET CTAaHIAPTY CIAYH.

B npoexre rcnonbiyercs reorepMabHas
TETJIOBast HACOCHAS SKOJIOTHYECKas CUCTEMa
JUTst OOECTICUSHNS OTOTUICHHS M OXJIXKICHUS
BHYTPEHHUX MOMEIEHHUH U ropsiaeii BOAbI
B T€UEHHE Bcero rofa. Mcnonp3oBanue
OJJHOCKBA)KHHHOM PELIUPKYJISALIMOHHOM
TETTOOOMEHHOM TEXHOJIOTHH COOpa SHEPTHH

CHEUMAJIbHBII CBOPHUK

TPYHTa U OITHOCKBOKUHHON PELUPKYIISIIMOHHON
TETJIO00OMEHHOW TEXHOJIOTHU cO0pa 3aKPhITOH
3anTyOJIeHHOM TPYObI B COYETAaHUU C METOJIOM
cOopa PHEPruy rPyHTa, TaK YTO TeOTepPMaIIbHbIN
TEIUTOBOI HACOC IKOJIOTUIECKON CHCTEMBI UMEET
OoJree THOKYTO M aBTOHOMHYIO CTPATETHIO pabOTHI,
MOXKET OBITh THOKO YCTaHOBJIEH B COOTBETCTBUH

C HapYKHOU MOTOI0N OJIOK 3aITyCKa-0CTaHOBKH

Y KOHTPOJIS TEMIIEPATyPbl, 4YTOOBI 00CCIICUUTh
Ooree MHTIMHBIC 1 OoJIee KOM(OPTHBIE

YCJIOBHS )KU3HU B TIOMEIIEHUH 171 skuTeneil. Ha
(hoHe HAITMOHATILHOTO BHUMAHMS K Pa3BUTHIO
VH]TyCTPHUH JIIS TIOKIITBIX JIFOIEH, NCTIONh30BAHUE
SHeprocOeperaroIel 1 SKOJIOTHYECKH

YHCTON Te0TepPMaTbHOM YHEPTUH TETLIIOBOTO
HACOCa YKOJIOTUIECKON CUCTEMBI TTIOMOTAET B
CTPOUTENIECTBE METUITMHCKUX M CECTPUHCKHAX
BCE-0TPACITH HETIPEPHIBHOTO yXO0JIa COO0IIECTBA
TICHCHOHEPOB, ¥ YITy4IlIaeT JOMAIITHIOK CPEy s
TIOXKUJIBIX JIFOZICH B TO 5K€ BpEMsl, KaK pa3BUTHE
TEIUIA U XOJI0/Ia UHTETPAIlH Pa3BUBAIOIICHCS
MIPOMBIIIIJICHHOCTH, TaK YTO JIBE OTPACIH
CIOCOOCTBYIOT APYT APYTY U CHHEPTETUICCKU
pa3BHUBAThCHL.

[Tpumeuanue: C HEKOTOPBIMHU M300pAKEHUSIMH B 3TOHM CTaThe CBA3AThCS HE YIaJI0Ch, Mbl YOSIUTEIBLHO MPOCUM aBTOPA

CBA3aThCs C HAMHU IIOCJIC TOI'0, KaK OH UX YBUICII.
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OCYHIECTBUTD NIPEOBPA3ZOBAHUE
CEJIBCKOI'O OBPA3A KN3HU,

NPEJJIOXEHHYIO
NPEJACEJIATEJEM CH

- CUCTEMa MOJI0TPEeBa COKPOBUII] 36MHOM YHEPTUU

Agtop :JI1o BaoxyH

ITocae 2016 roma koMnaHus X HbIOIOAHb
(HYY) yBenuumia CBOM MHBECTUIINU B TTPOCKTHI
peoOpa3oBaHUs yIVIs B 3JCKTPOIHEPIUIO
B CEITbCKOM MECTHOCTH, UCITONIB3YS
YHHUKQJIBHBIA TPOIYKT «COKPOBUINA YHEPTUN
3EMJIU TEILI0Y, YTOOBI BHECTH CBOM BKIIaj
B PEBOJIIOIMIO CEIILCKOTO 00pa3a »KU3HU.
Cuctema moiorpeBa TEIUIOBBIX COKPOBUII
3EMJIH TI0JTB3YETCS TTOMYISIPHOCTRIO Y JKUTEICH
3a CBOIO 0€30I1acCHOCTH, YIOOCTBO, YHCTOTY,
SKOHOMHYHOCTb, TAPAHTUPOBAHHOE OTOTIICHHE U
sHeprocOeperarIme QyHKIUH.

18 nexabpst 2018 roma rpymma mo
9HEProcOePeKEHUIO U OXPAHE OKPY’KaIOIIEH
cpensl kutast (CECEP) opranuszosana rpynmy
BHELIHUX AUPEKTOPOB JJIs1 IPOBEAECHUS
yIIyOJIeHHOTO McceoBaHus B AepeBHIo Crka
u JiepeBHIo JIo3sahaHbp CUCTEMBI OTOTUICHHUS
TEIJIOBBIX COKPOBHUIL OT YIJISL 10 3€MJIH.

JepeBHro Crka UMeeT B OOIIEH CIOXKHOCTH
220 ABOPOBBIX JOMOB CO CTPOUTEIBHOM
rurommasio oxkoso 60 000 kBagpaTHBIX
meTpoB. B 2016 rony HY'Y Bcero 3a 27 nueit
3aBepIniia TpaHCHOPMAIIMOHHYIO PadoTy 110
3aMEHE TPAJULIUOHHBIX YTOIbHBIX MeUel Ha
«TOA3EMHBIC TETNIOBBIC COKPOBUIITHUIIBIY,

B3sIB Ha €05l BEAYIIYIO POJIb B JIOCTHKCHUU
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«0e3yronbpHOI» TpancopMalnu Bceld CebCKOM
MECTHOCTHU Xaiauiickoro paiiona. [Tocne
npeoOpasoBanus sHEprocoeperaronuii 3hdexr
OBLT 3HAUNTETHHBIM. [loTpebiienne TermoBoi
SHEPTHH 332 OTOUTEIHHBIN CE30H COCTABHIIO
oxouio 30 KBT/u/kB. M, a ob1iee norpedieHue
SHEPTUH B CEIBCKOH MECTHOCTH COKPATUIOCh

¢ npumepHo 900 ToHH ycinoBHOrO yris g0 500
TOHH yCIIOBHOTO YIJIAL.

Hepesnto Jlonzsadanp nmeer B o01Ieh
ciaokHOCTH 108 TBOPOBBIX TOMOB CO
CTPOUTENBHOM TIIOIIAJIBI0 OKOJIO 23
000 xBagpaTrHbIX MeTpoB. B 2015 rony B
CEJIbCKON MECTHOCTH OBLIT OCYILECTBIICH
MUJIOTHBIN MPOEKT MO MEPEXOAY OT YIS K

IlepBoHauabHOE COBEILIAHUE
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I'pynmosas ¢ortorpadus 13 ompoca B CHIKE

JIEKTPUUECTBY C UCIOJIB30BAHUEM HAKOMUTENEH
JMEKTpOodHEpPTrun. B cBsi3u ¢ 60siee BHICOKUMU
[IEHaMH Ha 3JIEKTPOIHEPTHIO B TEUCHUE JTHS

10 CPABHEHHIO C HOYHBIMU IIEHAMU JKUTEIN
CUHUTAIOT, YTO CTOUMOCTD AIIEKTPOIHEPTHH

ObL1a BHICOKOW B TEUEHHE JHS, a XpaHEHUE
SHEPrUM B TEUEHUE HEITMKOBOI'O MepHoa

B HOYHOE BpeMsi ObIJIO HEJIOCTATOYHO IS
YAOBJIETBOPEHHUS OTPEOHOCTEN B OTOIIJICHUH B
TedeHue HA. Temmeparypa HarpeBa He MOXKET
OBITh TAPaHTUPOBAHA, U CTOMMOCTh HarpeBa
cocrasisieT 6osee 21 10aHs/KBaapaTHBIN METP.
B 2017 rony npaBUTENBCTBO XalISTHCKOTO
pationa mopyumwio HY'Y npeo6paszoBars
Hepesuu Jlon3sadaab, 3aMEHUB AIIEKTPUICCKIC
oborpeBareny Al XpaHEHHUS YHEPTHH Ha
«TEeTUJIOBBIE COKpOBHIIa 3emin». [locme
peoOpa3oBaHusi CTOMMOCTD 3JICKTPOIHEPTUU
JUIsl OTOTIMTENILHOTO Ce30Ha Oblla CHIXKEHa 110 9,6
I0aHeH/KBaJpaTHBIN METp.

Bremraue qupekropa, UIMEIOIITUE OTIBIT
paboThI B O0JIACTH YIPABICHUS YHEPTETUKON U
9KOJIOTMUYECKUX HAYK, MOCETHIIN 3TOT OOBEKT U
IIPOBEJIM 00CYKICHHS, C TEM YTOOBI IOJTyUYUTh
JieTajbHOE MPEJICTABICHUE O 3HAYNTEIHHBIX
BBITO/IaX OT HUCIOJIB30BAHUS «COKPOBHIIL
TEIUIORHEPTHH 3eMJIY C TOUYKU 3PCHHUS
JHEProcOePeKEeHUs, OXPaHbI OKPYKAIOIICH
Cpeibl U 3aTpar Ha ucnonb3oBanue. Ocoboe

CHELUAJIBHBIA CBOPHUK

CI/IMHO3PIyM B CE€JIbCKOM KOMHUTETEC CHXKH

BHUMaHHUE OBLIO YJeJICHO MPU3HAHUIO
YKHUTEJISIMU HOBOTO METOJIa OTOTUICHUS ¥ UX
(haKTHUECKOMY OIIBITY €r0 UCTIOIb30BaHus. Ha
CHMIIO3UYME T-H 310 WKaHXya, YWICH BHEIIHETO
COBETa TUPEKTOPOB (OBIBIINI 3aMECTUTEb
TeHEepaIbHOTO IUPEKTOPa KUTAHCKOW KOMITaHUH
HUANENG), pe3roMupoBaj BHIBOABI
uccrienoBanusi 0 ToM, 4TO MPEUMYIIECTBA
CHCTEMBI TIOJIOTPEBA TEIUIOBBIX COKPOBHII]
Ha3eMHOH YHEPrHH MOYKHO PE3FOMUPOBATh Kak
«TPH PaJOCTHY :

«ITepBas pagoCcTh» - 3TO 6E30MACHOCTD
Y JIyIIEBHOE CIIOKOWCTBUE. TpajulInOHHOE
YTOJIbHOE OTOIICHHUE B CEIBCKUX PalioHax
TpeOyeT CrennuaIbHOro KOHTPOJIS, KOTOPBIi
TpeOyeT OONIBITUX 3aTpaT BPEMECHH U TPYIa,
a JIbIM OT CYKHTaHHS SBJISCTCS OUCBHTHBIM,
CIOCOOHBIM BBI3BAaTh OTPABJICHUE YTapHBIM
ra3oM, 4TO CO3JIaeT yrpo3y Oe3omnacHoctu. B
OTJIIMYHUE OT ITOT0, CUCTEMA TIOJ0TIPEBA COKPOBHIII
36MHO# SHEPIrUU HE UMEET HU TOPCHHUSI, HU
BBIOPOCOB, TOTOBA K UCITOJIE30BAHUIO B JIF0O0E
BpEMs U IIPOCTA B IKCILIyaTal[iy, 4TO JeaeT ee
«0e3011acHoM U 0€33a00THOMY I YKUTEIIEH.

«BTopast panocTe» — 3TO YUCTOTA
1 3KoHOMUS cpencTs. [lo cpaBHEHUIO
C OTOILUIEHHEM C UCIOJIb30BaHUEM
yIVIsl, HAICTEHHBIMU Ha PUPOJHBIN ra3
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KOTJIIOArperaraMu, TEIIOBBIMU HACOCAMU
HUCTOYHUKA BO3/lyXa U 3JIEKTPOHArPEBATEIbHBIMU
nprudOpamMu JUIsl HA3eMHOTO XPAaHEHHS YHEPTUH.
Cuctema nojorpesa TEIUIOBBIX COKPOBUIIL 3€MJIN
HE MPOU3BOJUT OTPAOOTaHHBIX ra30B U OTXOIOB,
SIBJISIETCS. YACTBIM U TUTUEHUYHBIM U UMEET
CaMyl0 HU3KYHO CTOUMOCTb OTOILIEHUSI, BCETO
9,6 10aHs 3a KBaJpaTHBINA METp, YTO JeJIaeT ero
«YHUCTBIM U SKOHOMHUYHBIMY JUISl JKUTEIEH.

«TpeThst pazioCTb» — 3TO HA/ISKHOCTD
u 3Heprocoepexenue. «Cokpouiie
TETJIOBOM SHEPTUU 3EMJIIH» MOTYYaroT
TETJIO OT MEJIKOBOAHOM reoTepMalibHON

SHEPIHH, C OTHOCHUTEIBHO TTOCTOSTHHOM
TEMIIEPaTypPO TIUTAHUS, HE 3aBUCSILCH

OT BHCINHUX KIIMMATHUYCCKUX YCHOBHﬁ,
obecreunBas HaJie:)KHOE oTomuieHue. Cucrema
HarpeBaeT U MOCTABISET TEIUIO JIOKABHO,
0e3 HeoOXOIMMOCTH CO3JIaHMs CETEM
TPAHCMIOPTUPOBKH TEIUIOBOM SHEPTHHU HA
JlaIbHUE PAcCTOsHUS, 3(H(HEKTUBHO COKpaIas
3HAYUTENIBHOE MOTPEOJICHUE SHEPTHH U
MOTEPH TEILIa IPHU TPAHCIIOPTUPOBKE TEILIa.
B uconp30BaHnM €ro MOXKHO BKJIIOYATh

M BBIKJIFOYATH 110 MEPe HEOOXOAUMOCTH B
Ka)KJIOH KOMHATE, SKOHOMS SHEPTHIO 32 CYET
MOBEAEHYECKUX U3MEHEHMUIA.

I[MPUMEYAHUE 1 : I'eoTepmanbHas cucTeMa OTOTUICHHSI TPEICTABIISACT COO0I HEITYOOKYHO Ire0TEPMAIBHYIO CUCTEMY
OTOIUIEHHS, CTIEIMATbHO Pa3pabOTaHHYIO ISl IPUTOPOIOB M CENLCKHUX 3/1aHUH B CEBEPHBIX TOPOAAX, 3a
cueT HeOOIBIIOTO KOJINYECTBA IEKTPHUECKOH SHEPTHH ISl TPAHCIIOPTHPOBKHU OOJIBIIOT0 KOINYECTBA
HeTTyOOKoif reoTepManbHOI SHEPTUH ¢ OTHOCHUTENIFHO TIOCTOSIHHON TeMIIepaTypoi u 6e3 3aTpaT s
OTOIUTEHHS 3aHVSI 3MMOH, a TaloKe JIETHUM OXJIaXKICHHEM, MOXKET OBITh OCHAIIeHa ropsiaeil BOIOH JUIs
OBITOBBIX HY’ K, IPEICTABIAET COOOH IEKTPUIECKYIO YHEPTUIO O3 CKUTAHUS [T HHTENIEKTYalbHOTO
OTOIUTCHHS 3AaHUSI AIIEKTPUUECKOI BEICOKOI()(PEKTHBHON YroJIbHOM CaMOHATrpeBAIOIIEHCS CHCTEMBI.

B cootBeTcTBUE ¢ TexHOTOTHEH cOOpa OH AETUTCS HA IEHTPATU30BAHHOE IPOU3BOACTBO YHEPTHH C
IUPKYISIIHEN TeIla ¢ OJHOW CKBaKMHOM U CHCTEMY T€0TepMaIbHOTO COKPOBHIIA PACIIpeIelICHHOM
SHEPTuH (LIEHTPAIN30BAHHBIA U (D HEKTUBHBIN COOpP PHEPTHN C MUPKYIALUEH TeIIa B OHOIN CKBaXKHHE,
HOTpeOIeHe YHEPTHH JTOMOXO03SHCTBOM, TaK)Ke M3BECTHASI KaK re0TepMalbHasi CHCTEMa Ie0TepMaIbHOTO
TemI000MeHa ¢ OMHON CKBayKHHOM) M CHCTEMY Fe0T€pMalbHOTO COKPOBHUINA JUIS JOOBIYH SHEPTHH B
JOMAIITHUX XO3SHCTBaX (3anTyOJIeHHBII TeII00OMEHHBII paccestHHBINH cOOp YHEPTUH HETITyOOKOTO
TPYHTa, SHEPTHs CaMO00BIUN U COOCTBEHHOTO HCHONB30BAHUS, TAK)Ke U3BECTHASA KaK Te0TepMabHast
reoTepMalibHasl CHCTEMa Ie0TepMaIbHOTO COKPOBHINA C MOA3EMHBIME TpyOamn). ['eorepmanbHast
CHCTeMa OTOIUICHHUS TPECTaBIAeT cO00M HE3aBUCHMYIO CHCTEMY B KON KOMHATe, KOTOPast MOXKET
OBITh 3aITyIlleHa ¥ OCTAHOBJIEHA 110 TPEOOBAHMUIO, YIIPABIIETCS C HOMOIIBIO ITyJIbTa JHCTAHIMOHHOTO
YIpaBJICHUs, a TEMIIEpaTypa MOXKET peryaupoBarscs B auanasone 16°C-32°C. Bbl MOKeTe OTKPHITH
00opynoBaHUe, B KAKOM 3aXOTHTE, a MOJKETE HE OTKPBIBaTh, YTO YIOOHO JUIsl SHEProcOepekeHHsI.

ITPUMEYAHME 2: IlenTpalibHOE OTOILICHUE CEIbCKUX
3JaHNI MOXET HCIONb30BATh
JKOJIOIMUYECKYH0 CUCTEMY
TEMJIOBOTO HACOCa C Te0IHEPrueii,
LCHTPAIU30BaHHYIO PEKyIIEpaLLIO
SHEPIUU C UUPKYISILUER
TEIUIa C OHOW CKBaKHHOM,
IEHTPATN30BAHHYI0 KOH(UTYpaInio
re0dHEPreTUYECKUX TeIIOBbIX
HACOCHBIX CTAHIMH, a ropsJast
BOJIa MOXKET TPAHCIIOPTUPOBATHLCS K
paauaTopam KaxJ0ro norpedurens
yepe3 TpyOOIpoBOJ 101a4H U
BO3Bpara Tera.

TennoBasi HacOCHAsl CTAHIUS LIEHTPAJILHOIO OTOIJICHUS B
nepesHe TyHu3sipaHb
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BBEJJEHUE B CEOP TEOTEPMAJILHO
SHEPI'MU HA MAJIOW I'TYBUHE

Agtop: Ban Cro3uxu, JIn lauy

Cy1iecTByeT TpU MIUPOKO UCTIOIb3YEMbIX
MeToJla cOopa reoTepMaIbHONU SHEPTUU Ha
[1yOMHE, TIEPBbIF — 3TO KCIIOJIb3yeMast BO BCEM
MHpE «CHCTEMa Ie0TEPMATbHBIX TETUIOBBIX
HACOCOB ISl OA3EMHBIX TPYO», BTOPO —
IIMPOKO HCTIONIb3yeMast BO BCEM MUPE «CHCTEMa
reoTepMAalIbHBIX TEIJIOBBIX HACOCOB IS
MOI3EMHBIX BOM», & TPETUH — «IKOJIOTUYECKAS
CHCTEMA TEOIHEPTETHIECKOTO TETUIOBOTO Hacoca
C IMPKYJISIIIUEN TEIjIa B OIHOW CKBaKHUHEY,
n3o0petenHas B Kurae (TexHomorus coopa
SHEPTrUM C 3eMJIM, UHHOBaIMoHHas B [lexune,
Kwuraii, nns noctuxenus 100% nogzapsaku B
TOM K€ CKBa)KMHE, KOTOPAasl SBISETCS TPYHTOBBIM
TermoBeIM HacocoM ([Ipumedanue 1)).

1. MexayHapoaHo NpH3HAHHAA CHCTEMA
TEIIOBBIX HACOCOB C IMOA3EMHBIM
HCTOYHHMKOM TeIlIa U3 3ar1y0/IeHHbIX TPYO

1.1 IlpuHIUNBI padoThI CHCTEMBI

Cucrema TeroBoro Hacoca ¢ TPyHTOBBIM
HCTOYHHKOM TeIlIa MPEeACTaBIIseT co00H
TEIUIOHOCHUTEINb (B OCHOBHOM BOJTY) B
3aKpBITOM BEPTUKAJIBLHON MM TOPU3OHTAIBHON
LUPKY/SILMOHHON TpyOe, B porecce
paboThI HUPKYIALMOHHON BOJIBI B KAYECTBE
TEIUIOHOCHUTEIS TS TOJTy4EHUs TeIlIa
OKpY>Karollel OYBkI [TecKa U TpaBus, cOopa
HErTyOOKOH reoTepMaIbHOM SHEPTHH.

1.2 Texunyeckue XapaKTePUCTUKHU

(1)Teruto 3abupaercs U3 OKPYKaIOIIETO MecKa
W TPaBHs,  CHCTEMA 3aKPBIBACTCH.

(2)Bona, ucnonb3yemasi B Ka4eCTBE HOCHUTEIIS,
Oe3omacHa JJIst TPYHTOBBIX BOJI, TaK KaK OHA HE

)IO6aBH$ICTC$I 1 HE TCPSCTCA U HE 3arpsA3HICT
I'PYHTOBBIC BOJbI;

(3)23¢h(heKkTHBHOCTh MEKCTEHHOTO
TEII000MeHa HU3Kasl, a MECTO TEeIJI000MeHa
3aHUMAET OOJBINYIO TUIOMIAb.

2. Cucrema reoTepMaJbHOIO TENJI0BOIO
HACOCa IPYHTOBBIX BOJ, HIHPOKO
UCMOJIb3yeMasi B MUPe.

2.1 IlpuHUMIIBI PAGOTHI CHCTEMbI

Hcmonb3ys TpyHTOBBIE BOJBI B KAUECTBE
HCTOYHHUKA TEIUIA, CHCTEMA MOJTydaeT TEIIo
U3 IPYHTOBBIX BOJ U IO3TOMY Tpedyer
MTOCTOSIHHOTO TIOTIOJIHEHHSI CBEKEN IPyHTOBOM
BOJIBI BO BpeMs pabOTHI CUCTEMBI U B OTKPBITOM
COCTOSIHUH.

2.2 TexHU4eCKHE XapaKTEPUCTUKH

(1)Cucrema apdpexktuBHO paboTaeT B paiioHax
¢ OOMIBLHBIMHM 3al1acaMu TPYHTOBBIX BO.

(2)BpikaunBaHKE BOJBI 32 MIPEEIIBI
ydacTKa MOXKET 3aTPpyIHHUTD MOJAepKaHue
KadyecTBa U KOJIMYECTBA TPYHTOBBIX BOJ H
BOJIHBIX PECYPCOB, MOITOMY €r0 MPHUMEHEHHE
MOCTETIEHHO OTPAaHMYMBACTCS KaK B CTPaHE, TaK
1 32 pyOexoMm.

3. OgHOCKBAKHHHBIE CHCTEMBI
reoTepMaJIbHbIX TEMJIOBHIX HACOCOB C
PeUPKYJIAUMOHHBIM TENJI1000MeHOM

WHuHoBanmmonHas TexHoJIoTHsI cOopa
T€OPHEPTHH U3 OJTHOW CKBaXKHHBI C
PEIUPKYASIHMOHHBIM TETNIOOOMEHOM B
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Ilexune, Kuraii,

SIBJISIETCSI OPUTUHAILHOM

TEXHOJIOTHEN KOMIIaHUHU

Zhongguancun, [TexuH,

Kuraii. Ona ucnonb3yer

ITOJ3EMHBIE BOJIBI

B Ka4eCTBE CPEJIbl,

peryaupyet o0beM coopa

MOJI3EMHOW SHEPTrUn

B 3aBUCUMOCTH OT

reOJIOTUYECKOU CUTYaLUU

B COOTBETCTBHU C MECTHBIMH YCIIOBUSIMU H
nocturaet 100-mporeHTHOM MOAMUTKY OTHON
U TOU K€ CKBAKUHBI YePe3 3aKPHITYIO CUCTEMY
noft gaBieHueM. [Ipu yciIoBumM OTCYyTCTBHS
3arps3HCHMSI M TTOTPEOICHHS TOA3EMHBIX BOIT
OHa MCTIOJIB3YET IMO/I3EMHBIE BO/IBI B KAYECTBE
CPeIbI IS IUPKYISIUE cOopa HETTTyOOKOM
HU3KOTEMIIEPaTypHOH TEIIOBOM DHEPIuH,
XpaHsIIeNHcs B MOA3EMHBIX TOPOJIAX U MOYBE,
MIPU OTHOCHUTEIILHO TIOCTOSTHHOM TeMIieparype,
HE 3aBUCSIIEH OT ITOrojIbl, YTO 00eCIIeYnBaeT
TEII0 3UMOH U151 OOJIBIIMHCTBA KUATENEH
CEBEPHBIX PaliOHOB B CAMBIX HEOJIATOTIPUSATHBIX
KJIMMAaTUYECKUX YCIOBUSX.

OJTHOCKBKUHHAS [IUPKYJISIIMOHHAS
TEMI000MEHHAS TeOdHEePreTHYECKAs
CHUCTEMa TETUIOBOTO HACOCA TAKXKE SBISICTCS
3¢ (EeKTUBHOI CUCTEMOI TEIJIOBOTO HACOCa C
IIOYBCHHBIM UCTOYHHUKOM.

3.1 IlpuHomn padoThl CHCTEMBI

VYII0THUTENBHOE YCTPOUCTBO B
OJTHOCKBKWHHOM ITHPKYIAIIHOHHOM
TEMI000MEHHOM KOJIO/IE AT cOopa
reoTepMalIbHON PHEPTUU JCIUT KOJIOJEI]

Ha TPH 30HBI, KOTOPBIC MPEACTABISIFOT

c000ii 30Hy BO3BpaTa Mo/ JaBICHHUEM,

30HY YIJIOTHEHHS W 30HY OTKAYKH CBEPXY
JIOHU3Y COOTBETCTBEHHO. Bo/a 13 CKBaKMHBI
OTKaYMBAETCS MOTPYKHBIM HACOCOM B HIDKHEH
YaCTH 30HBI OTKAYKU B TEIIJIOBOW HACOCHBINH
arperar Jiisi 3K30TepMUYECKOro (HArpeB)

WJTU TETIJIOBOTO TIOTIIOMICHUS (OXJIaXKICHUE)
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TEIJIOBBIM HACOCHBIM arperaroM 00paTHO B
COOpHBII KOJIO/ICIl BEpXHEH 30HBI BO3BpaTa IO/
JIaBJICHUEM, BOJIa M3 KOJIO/IA U OKPYIKAIOIINE
CKaJbHBIE M ITOYBEHHBIE TeNA IS TEINIO0OMEHa,
yepe3 cOOPHUK HIKHEH Y4acTH KOJIOIA U3
[BETOYHOU TPyObI B COOPHBIN KOJIOJIEI] CHOBA
MOTPYKHBIM HACOCOM JIJIsi 00SCIICUCHUS
TEIJIOBOTO HACOCHOTO arperara JJis 3aBepIICHHUs
[IMKJIa OJTHOCKBXXHHHOTO MpoIiecca
TeII000MeHa.

3.2 TexHn4ecKue XapaKTepPUCTUKHA

(1)Cucrema 3akpeiTas (TepMeTHYHAS,
0e3 asparun), B YCIOBUSIX JTUHAMUYECKOTO
paBHOBECHS BOJIA HCIIOJIb3YETCS B KAUEeCTBE
«Cpeb» I PELUPKYIISINN, U Ka9eCTBO
TPYHTOBBIX BOJ[ B HUXKHEM PETHOHE HE
HapyIIaeTCsl; MOTEHIIMATBHBIC TEOJIOrMICCKHe
OIMACHOCTH, TAKUE KaK MPOCEIAHNE U JBIKCHUE
niecka, 3ppeKTUBHO MPeNOTBpAIIAOTCS, U
9TO0 O€30MacHO ISl FE0JIOTHUECKOH cpeibl 1
IPYHTOBBIX BOJI;

(2)CucteMa HaxXOIUTCA IO JaBICHHEM
s poctokenns 100% momosiHeHus ¢ Toi
)K€ CKBaKHHOM, peliast podiieMy TPYIHOTO
TTOTIOJTHEHUS TPYHTOBBIX BOJI; UCITOJIb30BAHIE
nriddepeHInaTsLHOTO TABICHUS AT N3BIICUCHUS
HU3KOTEMIIEPaTyPHOTO TeIljIa B Mpe/enax
200 MeTpoB OT 3eMJIM JIJIs IIepeauu Teria B
TPYHTOBBIC TEIUIOBBIC HACOCHI JJI MEPEHOCa,
BMECTO TPAIUIIMOHHOTO OTOIUICHHSI COKUTaAHUS
SHEPTHUH, IS JOCTHKEHHUS 0€3 CIKUTAHUS B
WCITOJIb30BaHUH PETHOHA, HYJIEBOTO 3arpsI3HECHU,
1o TpeOOBaHMIO, YTOOBI 00ECTIEYNTD TTOAXOISIINI
JUTSL JIFOZIEH J)KUTh KOM(OPTHO, PACTCHUS U
JKUBOTHBIC BEDKUBAHUS M POCTA TEMIIEPATyPhI
OKpY>Karolen Cpeabl.

(3)Pemmth mpobiieMy UCTIONB30BAHHS PECYPCOB
MO/I3eMHBIX BOJ B MEYK/IyHAPOAHOW HHAYCTPUU
TETJIOBBIX HACOCOB C NCTOYHUKOM TTOJI3EMHBIX BOJ,
KOTOpasi CTAJIKUBACTCS € IPOOJIEMOI COXpaHEHUS
Ka4ecTBa MOI3EMHBIX BOI.
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3.3 TexHo10THsSI OTHOKPATHOTO
(opMuUpOBaHUS CKBAKMHBI €
HUPKYJISIIHOHHBIM TEILI000MEHOM

TexHomnorus ogHOpPa3zoBoro GOpMUPOBAHHUS
CKB)KHUHBI C HUPKYJISILIUOHHBIM TEIIO0OMEHOM
- 9TO OpPUTHHAJIBHAS TEXHOJIOTHs OypeHust
xomnaHuu I'pynna XsHbIO0aHb, IPUMEHsIEMast
K METOIy cO0opa reoTepMaIbHOI SHEpIuu
C LMPKYJSILMOHHBIM TEIJIOOOMEHOM B
OIHOM CKBa)XKMHE, KOTOPAs SIBIISETCS
BBICOKOA((PEKTUBHBIM, SKOHOMHYHBIM I10
BpPEMEHH U HHHOBAI[MOHHBIM ITPOIIECCOM,
00€eCTIeunBaIOIINM BBICOKOI((PEKTUBHBIN H
SKOHOMUYIHBIA COOp HETITYOOKOH TeoTepMaIbHOM
9HEPTUU B COOTBETCTBUU C MECTHBIMHU YCJIOBUSMHU
U B TO € BPEeMs CIIOCOOCTBYIOLIMM COXPAHEHHIO
Ka4yecTBa OKPY’KaroLIe cpe/ibl MOJ3EMHBIX BOJ.

3.4 TexHu4eckue ycJaI0BHs HA
NPOeKTHPOBAHUE OAHOCKBAKMHHOM
PeUPKYJIAIHOHHON TenJ1000MeHHOMH
reodHepreTHYecKoil yJapianBaouiei
CKBaKHHBI

B 2012 rony cooTBeTcTBYyIOIIHE
JeTapTaMeHThl MyHHUIIUIIAJIHHOTO TPAaBUTEHCTBRA
[lexnna o6HapomoBany TeXHUYECKYIO
crennpUKaLnIo AJsl IPOSKTUPOBAHUS
OJTHOCKBa)KMHHBIX LIUPKYJISILIMOHHBIX
TEMI00OMEHHBIX T€0IHEPTETHYCCKIX CKBAYKHH,

CHEUMAJIbHBII CBOPHUK

KOTOpas o0ecreurBacT CI[HHBIfI CTaHaapT

JJI IPOCKTUPOBAHUS, CTPOUTEIILCTBA,

IMPUEMKH, SKCILUTyaTallui 1 OGCJIy)KI/IBaHI/ISI
OAHOCKBa)XWHHBIX MUPKYIALIUMOHHBIX
TEIIO0OOMEHHBIX T€OOHEPIreTUYCCKUX CKBAXXHH,
a TaK)K€ IIOBBIIIACT HAJAC)KHOCTD U CTaOHUIIBEHOCTh
TCXHOJIOI'UH.

3.5 TexHoJI0THS1 OHOCKBAKUHHOIO
PeNMPKYJISIIHOHHOTO TETUIO00MEHa B
3aKpbITOM MOA3eMHOM TpyOe

Texuomorus cOopa reoTepMaIbHOM
SHEPTHH C OJHOCKBAKUHHBIM ITUPKYIISITHOHHBIM
TEII000MEHOM MPOJI0IKAET BHENIPSITH
MHHOBALIUU B HETIPEPHIBHOE IPUMEHEHHE
«TEXHOJIOTHHU cOopa reoTepMaibHON SHEPTUU
C OTHOCKBaXXMHHBIM HMUPKYIATNOHHBIM
TEIIIOOOMEHOM B 3aKPBITOH IMTOA3EMHOM
TpyOe», KOTOpast UCTIONB3YET TEXHOJIOTHIO
OJTHOCKBKHHHOTO ITUPKYISITHOHHOTO
TeII000MeHa B OJHOPA30BOi CKBAKHUHE IS
cOopa HerTyOOKO# reoTepManbHON YHEPTHH
ITyTEM UCIIO0JIB30BaHNA BOABI B KAYECTBC
UPKYIUPYIOIIEH CPEIbI U UCTIOIb30BaHUS
BOJIBI [T TETUIOOOMEHA C TIOI3€MHBIMHU
MOpPOJIaMH, TTIOYBOW U TPYHTOBBIMH BOJIAMU B
MpoLEecce MPOTEKAHUS BHYTPHU CTEHKH 3aKPBITON
CKBa’XHUHBI.

OH Takxe 3PPEKTUBEH U SIKOHOMUT 3EMIIIO

[Ipumeuanue: B cooTBeTcTBUHU ¢ HalMoOHAIbHBIM cTaHaapToM Kuraiickoit Hapoanoit PecniyOnuku «Texnuueckue
XapaKTepUCTUKU CUCTEMBI TEIIJIOBBIX HACOCOB C HA3€MHBIM UCTOUHUKOM Teria» GB50366 u ero
npeiaraeMbIM MepecMOTPOM, KOTOPBI Oy/ieT BBIMYIIEH /IS OJy4YEeHUsI KOMMEHTApUEB 10 TIPOEKTY
MIOJIOKEHU I MPUMEYaHHUs: CUCTEMa HACOCOB C HA3€MHBIM HCTOYHHUKOM TeTlIa OOBIYHO TaK)KEe M3BECTHA KaK
CHUCTEMa Ie0TepMajbHbIX TEIJIOBBIX HACOCOB (CUCTEMAa F€0TEPMAIbHBIX TEIUIOBBIX HACOCOB), CUCTEMA SHEPIUU
3eMJIH (CUCTEMa SHEPTUH 3eMJIH ), CUCTEMa C Ha3eMHBIM HCTOYHUKOM TeIUIa (CHCTeMa ¢ Ha3eMHBIM HCTOYHHKOM
TeIUla) ¥ Tak jJaiee. ground-source sysytem), u Tak gaiee, nozxe ASHRAE o6beaunun i cTaH1apTHOTO
TEpPMHHA, YTO CHCTEMa TEIUIOBOTO Hacoca ¢ Ha3eMHBIMU UCTOYHUKaMHu Teruia (ground-source heat pump
system). Kotopas 3arny0ieHHas cucteMa TeIIOBbIX HACOCOB C HA3€MHBIMM MCTOUHHUKAMM, TAaK)KE U3BECTHAS
KaK CHCTEeMa C TPYHTOBBIMU CBS3MH (3aMKHYTasi CHCTEMa TEIUIOBBIX HACOCOB C TPYHTOBBIMU CBSI3SIMH )

WM CHUCTEMa TEIUIOBBIX HACOCOB C TPYHTOBBIMHM UCTOUYHUKAMHU, TPUHUMAsI BO BHUMaHUE (pakTHuecKoe
MIPUMCHEHHE TPUBBIYCK HA3BAHUS JIFOJICH, B TO BPEMsI KaK JIETKO IMOHSTh, 3Ta CHICIU(PHUKALINS OMPEIEIICTCS KaK
3ary0JeHHas CUCTEMa TEMJIOBbIX HACOCOB ¢ HA3€MHBIMU UCTOYHUKAMU.

BVIL[HO, 4YTO B Ha3BaHHUHU «CHUCTEMA TEIIOBOT'O HAcOCa € NMOA3€MHBIM UCTOYHHUKOM TEILIa» TPHU CJIIOBA - 3TO TOJIBKO
IIPUBBIYHOC HAa3BaHHUE, a HE €€ I/I]_'[CHTI/I(i)I/IKaL[I/IOHHBIC XapaKTCPpUCTUKH. HpOCTO y'{HTLIBafITC MMPaKTUYECKOC
INPUMEHCHUEC IIPUBBIYECK H}O}Ieﬁ K Ha3BaHHUAM, a TAKXKEC IIPOCTOTY IMOHUMAHUSA IIEPE]] UCIIOJIB30BAHUCM.
HasBaHne «crcTeMa TEIIOBOro Hacoca ¢ TPYHTOBBIM UCTOYHUKOM U3 33FHy6JICHHOﬁ pr6I>I)> HC O03HA4acT, 4TO
TOJIBKO 3arﬂy6ﬂ€HHaﬂ pr6a SBJISICTCS CUCTEMOM TETJIOBOIO Hacoca ¢ IF'PYHTOBBIM UCTOYHUKOM.
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C BBEAEHUEM HOBbLIX CTAHAAPTOB
OBECIIEYUBAETCA 31OPOBOE
PASBUTUE 3APOXKJIAIOIIENCS OTPACJIU
KOMIVIEKCHOTI'O OTOIIVIEHHUA U

OXJTAKAEHUA

Astop: JI1o baoxyn

Ha mpotspxenun 6oee IByX AeCATHICTHIA
I'pymma k ommanuii Xorpooanb(HYY)
(hoxycupyeTcst Ha HayYHBIX HCCIISIOBAHUIX
U MPOABUKCHUU UCTIONb30BAHUS
MEJIKOMACIITa0HOW Te0TepPMalIbHOW 3HEPTUU
B KaYE€CTBE AIBTEPHATUBHOTO UCTOYHHKA
OTOIUICHMSI 3[TaHUN, U CTPEMHTCSI K
WHAYCTpUAIIM3AIA OPUTHUHAIBHON TEXHOJIOTHUH.
TpanuuoHHast OTpacib OTOIUICHHUS,
paboTarorias Ha C)KUTaHUU TOIUIMBA, TICPEXOIUT
B HOBYIO OTPAaciib - HHTETPAIUIO TeIIa U
OXJIAXKACHUS 0€3 CKUTaHUs TOTUIMBA U YHCTOTO
OTOIUICHHSI C TIOMOIIBI0 TEOTEPMATBHBIX
TETJIOBBIX HACOCOB B YCIIOBUSX CEBEPHOU 3HMMBI.

C pa3BuTHEM HOBOW MHAYCTPUU UHTETPALIUN
TEIUIa U OXJIAKICHHS SKOJIOTHYECKas CUCTEMa
re0TEPMAJIBHOTO S3HEPIUU TEIJIOBOIO HAacoca
MPOJOJIKAET COBEPIICHCTBYETCS C IPAKTUKOM;
TexHonorus cOOpa HU3KOTEMITEPaTyPHOI
TEIJIOBOU PHEPTUU, aAANTUPOBAHHAS K
MCCTHBIM YCJIOBUSAM, TOCTOSHHO YJIYy4IIacTCs,
(hopMuUpyst HOBBIX HAOOPOB MPOAYKTOB cOopa ¢
BBICOKOHM aJIanTUPYEMOCThI0; TermoBble HACOCHI
pa3paboTaHbI C YYETOM HU3KUX TeMIIeparyp
B Pa3IMYHBIX KIIMMATUYECKUX 30HAX, YTOOBI
00€eCIeunTh BHICOKYIO d(PPEKTUBHOCTh TEIIOBBIX
HaCOCHBIX YCTaHOBOK 15 oTorieHus; HY'Y
TaKke aKTUBHO yYaCTBYET B pa3padoTKe
Pa3IMYHbIX HALIMOHAJIBHBIX U MECTHBIX
CTaH/IapPTOB JIJIsl 00ECTIEYeHNUS 37I0POBOTO
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pa3BUTUA HOBOM OTpaciii YUCTOI'O OTOIICHHUA
réoTepMaJibHBIMU TCIIJIOBBIMH HAaCOCaMHU
3UMOM Ha CEBCPC U UHTCTPALlUN OTOIJICHUSA U
OXJTAXKACHUA.

1. OGocHOBaHMeE U IPU3HAHHE
OPUTMHAJBHOI TEXHOJIOTHH

B oxts16pe 2000 roxa Obu1a BBegeHA
B OKCIUTyaTaII0 OJIHOCKBAKUHHAS
MUPKYJISIIIMOHHAS TETNIOOOMEHHAsI CKBaYKUHA
I1st cOopa TOA3EMHOM SHEPTHH, TSI KOTOPOM
rkomnanust HY'Y npoBena getanbHble OJIEBBIE
HCIIBITAaHUS TIOA3€MHON TeMIIEPATyphl U
OpraHM30Baja dKCIEPTHYIO JEMOHCTPALHNIO,
Y TIPUIILIA K BEIBOY, YTO OJJHOCKBAKUHHAS
MUPKYJISIIIMOHHAS TETNIOOOMEHHAsI CKBaYKUHA JIJIS
cOopa Mo/I3eMHO SHEPTHUH TOIHKO U3BJIEKAET
TEIUIO, HEe TOTPEOIISIst TO/I3EMHBIE BOJIBI U
HE 3arpsi3Hss UX, YTO UMEET BhIAAIOIINECS
MPEUMYIIECTBA Mepe TPAAUIIMOHHOMN
TEXHOJIOTHEH TEIJIOBBIX HACOCOB C HCTOYHUKOM
MOJI3eMHBIX BOJ. B nexabpe Toro xe roga
komnanust HY'Y 3amycruna nepByto napTuto
MIPOYKTOB OTOTUICHUS, OXJTKIACHHUS U OBITOBOTO
ropsYero BOIOCHAOKEHHUS C UCTIONb30BaHUEM
HEeTITyOOKOH reoTepMalbHOM SHEprueH B
Ka4yeCTBE TEIIOBOTO (XOJIOHOTO) MCTOYHHKA,
Ha3BaHHYIO «IEHTPAIbHAS CUCTEMA OXJIAXKICHHUS
KHUIKOCTH Y TETJIOCHAOKEHHUS HCTOYHHKA
OKpY’Karomei cpenbn (Mo3xe nepernMeHOBaHa
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B «9KOJIOTHYECKasl CUCTEMa TEIUIOBBIX HACOCOB
HYY reorepmanbHOl HEPrUn»).

B mae 2001 roma 'ocynapcTBeHHas
SKOHOMUYECKAs U TOProBasi KOMUCCHSI
OITyOJIMKOBAJIA JOKYMEHT, BKITFOUAIOTIIHIA
«CHUCTEMY LEHTPAIbHOIO KUAKOCTHOTO
OXJIAXJICHHUSI U 000TrpEeBa HCTOYHUKOB
OKpYXaloIeit cpeas», paspadorannyio HY'Y
B «IUIAH peaju3alry HalMOHAIBHOIO IIPOEKTA
10 BHEJIPEHUIO KIIFOUEBBIX TexHoJorui Ha 2001
roa.

2. UHHOBAIIHOHHBIE CTAHIAPTHI AJIs
o0ecreyeHHs 310POBOT0 Pa3BUTHS
HHAYCTPUM UHTErPAIlUM TeIia U X0J10/1a

2.1 IIpoeKkTHBIE YepTeKN CUCTEMBbI

B anpene 2003 rona xomnanus «I pynna
rxomrtanuii Xoubroranb(HYY)» (panee
n3BecTHas Kak «HY'Y») npunsina yyactue
B COCTaBJICHUM «ATiaca MPOEKTUPOBAHUS
1 CTPOUTEIHCTBA CUCTEM LIEHTPAIHLHOTO
JKUIKOCTHOTO OXJIAKICHHS U TETUNIONCTOYHUKOB
okpyxatouieit cpeap» 03SR113 B kauecTBe
[JIaBHOTO PEAAKTOPa, KOTOPBIN ObLT 0100peH U
BHEJIPEH MUHHUCTEPCTBOM CTPOUTENILCTBA.

ConeprkaHue atiiaca 3aKII04aeTcs B
WCTIOJIb30BAHUY DHEPTHHA HU3KOCOPTHBIX
HENTyOOKO 3aJIeTaloliuX TPYHTOB B IIPUPO/IE,
MIPUMEHEHUH TEXHOJIOTUU cOopa SHEPTUn
IPYHTa C OAHOCKBAXXUHHOU peLUpPKYISLUEH
TEIUTOHOCHUTEIS, TIOCPEICTBOM TIEpeladll SHEPTUU
Y yCUJICHHS TETUIOHACOCHOW yCTaHOBKH, IS
JOCTHKEHUS Pa3TIMYHBIX TUTIOB 3/IaHHIA B 3UMHHMA
MIEPUOJ] OTOIICHUS, OXJIAKICHUS B JICTHUM
MEPUOJ, a TaKkXKe o0ecTieueHus OBITOBOW Topsiueit
BOJNIOH. ATJIac COACPKUT MOAPOOHOE PyKOBOJICTBO
U CTIeITA()UKAIIIH 110 TIPOSKTUPOBAHUIO U
CTPOUTEIBCTBY «IKOJIOTHUECKON CUCTEMBbI
LIEHTPAILHOTO KUIKOCTHOTO OXJIAXICHUS
Y UCTOYHUKA TeTlIay JJIsl 00eCIIeUCHHS
3¢ (EeKTUBHOCTH U HAJIS)KHOCTH CUCTEMBI, &
TaKOKe CIYXKUT BAKHBIM CITPABOYHBIM ITOCOOHEM
JUTSL OTPACIi, UTPast BAXKHYIO POJIb B COACHCTBUN
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CTaHJAPTHU3ALUY U HOPMaIU3alMK TPUMEHEHUS
SHEPTIUH HErTyOOKOTO 3ajJeraHus TPyHTa..

2.2 CranapTsl TEXHOJIOTHH cOopa
reoTepMaJIbHOM IHEPrum

C uHIycTpUanu3auuei U pa3BUTHEM
MEJIKOMACIITaOHBIX TEXHOJIOTHH cOopa
reoTepMalIbHOM SHEPTHH OBLIH pa3padoTaHbl
JIB€ OCHOBHbBIE TEXHOJIOI'HHU: OOLIEIPU3HAHHAS
Ha MEXIyHapOIHOM YPOBHE IOA3EMHAas
TEII000MEeHHasl cucTeMa ¢ TpyoamMu 1
YCOBEPUICHCTBOBaHHASI MEYKTyHAPOIHAs
OJTHOCKB)KMHHAsI TETNIOOOMEHHAsI CHCTEMA,
aIaNTHPYIOMIASCS K PA3INYHBIM T'€0JIOTHYECKUM
YCIIOBUSIM, CTPOMTENIBHBIM IIpOLIECCaM U
TUIaM 34aHUH. DTH TEXHOIOTUU MOTYT OBbITH
pa3paboTaHbl U MPUMEHEHBI B PA3THYHBIX
MOAYJBHBIX M CTaHIAPTH3UPOBAHHBIX
crieIU(pUKaIHISIX.

B teuenue sroro nepuona rpynna HY'Y
y4acTBOBaJla B pa3paboTKe U IepecMoTpe
HaI[MOHAIBHOTO cTaHAapTa « TexHndyeckas
cnenn(puKanys IPOSKTUPOBAHUS CUCTEMBbI
TEIUIOBBIX HACOCOB C IPYHTOBBIM HCTOYHUKOM
tera»y GB 50366-2005 (2009), a Takxe B
pa3paboTke MecTHOTO cTaHaapra [lekuna
«Texuuyeckas criennpuKanys TPOCKTUPOBAHUS
OJIHOCKB)XMHHOM LIUPKYJISILIUOHHOMN
TETTIOOOMEHHOM CKBaKUHBI TSI cOopa
sHeprun rpyHTay (DB11/T935-2012), uto
CHOCOOCTBOBAJIO TEXHOIOTHYECKOMY IIPOrpeccy
Y CTaHJIapPTU3MPOBAHHOMY Pa3BUTHUIO OTpaciy
WHTETPalluy TeIUIa M OXJIaXIEHUs reoTepMalibHas
SHEPrHsl.

2.3 TexHu4eckue CTAHIAPTHI JIs1 OLEHKH
CHCTEMBI

B kauectBe addekruBHOTO criocoda
UCIIOJIb30BaHUS BO30OOHOBIISIEMBIX HCTOUHHKOB
DHEPTUU pa3paboTKa TEXHUIESCKUX
crierduKanuii U1 OIEHKH CHCTEeMbI Ha3eMHBIX
TETJIOBBIX HACOCOB UMEET PEIIalolee 3HaYeHHe
[t obecrieueHust 3pPEeKTUBHON, CTAOUIBHON U
0e30macHOl pabOThI CUCTEMBI.
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I'pynnia HY'Y npunsia yuactue B
pa3paboTke MeCTHOTO cTanmapTa [leknHa
«Texuuveckast crierupUKAIHS IS OTICHKH
CHUCTEM TEIUIOBBIX HACOCOB C TPYHTOBBIM
nuctounukoM Teria» (DB11/T 1772-2020),
BHOCSI CBOM BKJIaJl B IPO(ECCUOHATILHBIC 3HAHUS
Y TEXHUYECKUH OMBIT MPEATIPUSATHS, a TAKKE
CITOCOOCTBYS IMOBHIICHUIO OOIIETO KauecTBa U
3¢ (EeKTUBHOCTH OTPACII MHTETPAIIH TETUIOBOM
U XOJIONHOM Te0TepMaIbHOM dHEpTrue
MPOMBIIIICHHOCTH.

2.4 HOPMBI JIJIS1 TEILUIOBBIX HACOCOB

B Tedenue nnuTenbHOrO BpeMEHU
TPaJMIIUOHHBIC TEIIOBBIC HACOCHI B
OCHOBHOM HCIOJIb3YIOTCS JJIsl OXJIAXKICHUS,
YTO HE COOTBETCTBYET MOTPEOHOCTSIM B
YHCTOM OTOTUICHUW 3UMOM Ha ceBepe.

B pa3nuuHbIX KIMMATHYECKUX 30HAX
HaOIIOAIOTCS 3HAYUTEILHBIC PA3JINYHS B
HU3KOTEMIIEPaTyPHOH TEIJIOBOI SHEPTUH,
IIPU 3TOM TEIUIOBBIC XapaKTEPUCTHUKU
TETIOBOTO HACOCA PE3KO CHUKAIOTCS TPH
HU3KOTEMITEPATYPHBIX HCTOUHHKAX TEILIA,

YTO 3aTPYAHSACT JOCTHXREHHE YPHEKTUBHOTO
Harpesa. Criennaan3upoBaHHbBIC TEIIOBhIC
HACOCHI JIOJDKHBI OBITh OIITUMHU3HPOBAHBI

U CTaHJIAPTU3UPOBAHBI C YICTOM THUIIOB
MCTOYHHKOB TEIUIA, TEMIICPATYPHBIX
pas3yuyni, a TaKkKe MPOCKTHPOBAHUS U
MPOM3BOJICTBA CUCTEM OTOILICHHUS JIJIsl pabOThI
C HU3KOTEMIIEPATypHOU TEIUIOBOM YHEPTHH B
YCIIOBUSIX CEBEPHOU 3UME, YTOOBI TOBBICUTH MX
3¢ (HEKTUBHOCTD U IPOU3BOIUTEIILHOCTD.
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OcHOBBIBasICH Ha OoJIee YeM JIBaAIaTHIIETHEM
npaktuyeckoM ombite, B 2023 rony HY'Y
MPEUIOKUIIA U TIPUHSIIA y9acTHe B pa3paboTke
CTaHJapTa FPYIIBI «TETUIOBLIC HACOCHIY,
KOTOpBI ObLT BHEpeH [IekuHCKOH accoruanueit
T10 DHEProCcOEPEIKESHUIO U OXPAHE OKPYIKAFOIIEH
cpenbl. OCHOBHOE COJIepyKaHNUe CTaHaapTa
BKITIOYAET OIPEJIEIICHNE UCTIBITATEIbHOTO
METOJIa AJIs TEIUIOBBIX HACOCOB, PACILIUPEHUE
JlMana3oHa TeMIepaTypPHBIX YCIOBUHN IpU
HU3KUX TeMIIepaTypax, a TakKe IpeI0CTaBICHHE
TOYHBIX 3HAYCHUH TEeMIIepaTyphl ICTOYHUKA
TeOTEepPMaTbEHON YHEPTHH IMPU HU3KUX
TeMreparypax u qudhepeHInpoBaHHbIe
PEKOMEH/IAIINH 110 BBIOOPY IS PA3INYHBIX
KJIMMaTUYeCKUX 30H. B crannapre
TaKKe MEePEUNCICHBI XapaKTePUCTUKU U
HOPMBI, KOTOPBIC TOJIKHBI COOTIONATECS
TIPU TIPOEKTUPOBAHUH, TIPOU3BOJICTBE U
MIPUMEHEHUH TPEX THUIIOB TEILIOBBIX HACOCOB:
BOJIOHATPEBATEIBLHON YCTAHOBKU TEILIIOBOTO
Hacoca, TEIJIOHOCHUTEIS TEIIOBOro Hacoca
1T HATpeBa TOpsTueid BOMIBI C UCIIOIH30BAHIEM
HU3KOTEMIIEPATypPHOTO BO3/AyXa, M HarpeBaTeyeu
BO3IyXa TETUIOBOTO HacOCa TaKKe ¢
WCIIOJIH30BaHNEM HU3KOTEMIIEPaTypHOTO
BO31yXa. TU CUCTEMBI IPEUMYILIECTBEHHO
MpEeIHAa3HAYEHBI JIJIS1 OTOTUICHUS U
BCIIOMOTATENILHOTO oxJIaxaeHus. CTangapt
HaIPaBJICH HA TTOMOIIh B IPOCKTUPOBAHUH,
TIPOU3BOICTBE W UCTIOIL30BAHUHT
CIEIMATN3UPOBAHHBIX TETIJIOBBIX HACOCOB,
KOTOPBbIC 3aHUMAIOT BAXKHOE MECTO Ha PBHIHKE
CTaHJAPTU3AINN TEXHOJOTUN OTOIUICHHUSI B
CEBEPHBIX PETUOHAX.
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IIMOHEP HEIJIYBOKOI'O HAT'PEBA
ITEOTEPMAJIbHOM DHEPIUN

— WHHOBALIMOHHBIN NYTh pa3BuTus rpymnnsl HY'Y

ABTopbl: SIH MunuxyH, Uxan Baii, JIro baoxyn, Ban Cro3uxknu

['pynmna xomnanuii Xsupowans (HYY)
CTPEMUTCS pa3BUBATh YHUCTYIO SHEPTETHKY,
3aMEHAA NCKOTIaeMble BUBI TOTUINBA YHCTOU
SHEpruen 1o 1eHe, He MPEBbIIAI0IIEH
CTOMMOCTD TPATUIIHOHHBIX HCTOYHUKOB SHEPTHH.
Heunbto sBisieTcst o0ecrnieueHue cTabmibHON U
KOM(OPTHOM TeMIlepaTypbl AJIs )KU3HH JTIOACH, a
TaKKe MOJIePHkKKa pOCTa paCTeHUH U JKUBOTHBIX
B CaMbIX HEOIArONpPUATHBIX KIMMaTHYECKUX
ycaoBusax. HYY rapantupyer cooTBETCTBUE
AKOJIOTHUYECKHUX CTaHIAPTOB MPOEKTUPOBAHHS
1 IpeyIaraeT MOIHbIN CIIEKTP MPOAYKTOB JUIS
3/IaHUM B pa3NUYHBIX KINMaTHYECKUX 30HaX,

a TaKKe CIYKUT MOCTABIIMKOM YCIIYT IO
WHTETPAIH CUCTEM YHCTON SHEPTHH.

3a Ooustee yem aBanuath et HY'Y nepexuna
ATk dTanoB pa3BuTus: (1) Coznanue u pa3BuTHE
MPEANPHUSATUN C [IETBIO 3aIaTeHTOBAHHOU
TpaHcPOpMaITIH TEXHOJIOTHHA W HAYTHO-
TeXHUYECKUX MHHOBAINM; (2) MccmenoBanne
TEXHOJIOTHH C IeNTbI0 OXPaHBI OKPYIKAIOIEH
cpensl; (3) [IpakTrka IpOMBIIIUICHHOTO
pa3BUTHS C OCHOBHOM I[ETBIO PeATM3ALUN PEUU
CTakepa MpeaceaaTelss CeBEPHOTO YHCTOTO
otorieHus peun; (4) O600meHne 0OIbIUX
JAHHBIX BO BPEMs SIIHJIEMUN U yIYUIIUTh
CUCTEMY YIIpaBJICHHS U HHHOBAUH; (5)
[IpennpusiTus cHOBa OTIPABHINCH B MIyTh
C HOBBIM Ka4€CTBOM MPOU3BOIUTEIBHOCTH
BBICOKOKAUYE€CTBEHHOTO Pa3BUTHSI, B PaMKax
JBYXyTICPOIHBIX IIENEH, IS JOCTHKCHUS

CEBEpHOI 3UMBI re0TepMaIbHON IHEPTUU
TEIUIOBOIO HACOCA YHCTOTO OTOILICHUS — AJIs
COJEMCTBHS NHTETPALMU TETIA-OXJIaXK ICHHS
HOBBIX oTpacineit. [Ipoiias yepes 3Tu nATh
9TAINoOB Pa3BUTHUS, KOMIIAHUS BCTala Ha
WHHOBAlMOHHBIN MTyTh Pa3pabOTKHU SHEPTHH
3€MJIH JUIsl YUCTOT'O OTOILICHUS.

I. Co3nanue u pa3BuTne npeanpus T
¢ IeJbI0 TPaHC(hOPMALIMU MATEHTHOM

TEXHOJIOTHH ¥ HAYYHO-TEXHHUYECKUX
HMHHOBaIM

C momenTa cBoero cozmanus B 2000 romy
HYY npunepxuBaercs gyxa npeanpusiThs:
«OPHUEHTHPOBAHHOCTD Ha JIIOACH,
PEaTMCTUYHOCTD U MHHOBALIMH; YECTHOCTh U
BBITIOJTHEHNE 00CIIaHuUi, OXpaHa OKpYKatouen
cpenbl; cB00O/a U TapMOHUS, HAyKa U
UBUIIM3AINS», YIAENAI 0c000€ BHUMaHHE
Hay4YHBIM HCCJICZIOBAHUAM U IPUMEHEHHIO
WCIIOJIb30BAaHUS HENTyOOKOM reoTepMaibHON
SHEPruU B KaUeCTBE ANbTEPHATHBHOTO
WCTOYHMKA YHEPTUH JJIS1 OTOTICHHS
3/1aHUH, U IPUIEP/KUBASICH OPUTHHAIIBHOMN
«TexHonoruu c6opa reoTepManbHON SHEPTUI
C OIHOCKBAKMHHBIM IIUKJIOM TETIJIO00MEHa
B KQU€CTBE OCHOBBI JUISL JOCTIKCHUS
3¢ PEKTUBHOTO M YHCTOTO OTOIJICHUS Oe3
CKUTaHUS M C HYJICBBIM BEIOPOCOM yIiieposa.
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HYY ynenser Oomnbiioe BHUMaHUE
TEXHOJOTUYECKUM UHHOBAIUSIM U
OBICTpOMY TIPE0OPa30BAHNIO HOBBIX
TEXHOJIOTUH U NOCTIDKEHUN. B Havase
CBOET0 CYLIECTBOBAHUSI KOMITAHUS CO3Ja1a
SKCIIEPTHYIO KOHCYIBTaTUBHYIO IPYIILY, KOTOpas
BITOCJIEZICTBMH MIPEBPATHUIIACh B AKaJIEMHUECKYIO
pabouyto CTaHIMI0, 00SCIICUYUBAIOIIYIO
CTpATeruy pelIeHHsI TEXHUUECKUX TPOOIIeM.
Kommanus obecrieunBaeT CBOEBpEMEHHYIO
TpaHcOPMaINIO PE3YIIHTATOB HAYIHBIX
HCCIIeIOBaHUM B CBOMX cucTeMax. Ee ocHoBHas
TEXHOIIOTHs ObLIa BHEIPEHA HA MPAKTUKE B TOJT
OCHOBAHMsI KOMIIAHUH U I1OJIy4nsIa 3HAYUTEIIbHbIE
SKOHOMMYECKHE BBITO/IBI.

Bcero 3a neckonbko netT HY'Y 3aBoeBana
BBICOKHE MTO3UIINHU B 00IACTH CMEKHBIX
TexHonoruii. OHa MpUHUMaJIa yyacThe
B Pa3pabOTKe OTPACICBBIX CTAHAAPTOB U
TEXHUYECKUX YepTekel, urpas 3aMeTHYIO
poib. HY'Y nmeet B o0meit cioxHocTH 51
MaTeHT BHYTPH | 3a MpeJIelIaMu CTPaHbI, B
TOM yHciie 36 TaTeHTOB Ha U300peTeHHs. DTH
JOCTHKEHHS ObUTH OBICTPO MPeoOpa3oBaHbI B
IIPOM3BOIUTENBHbBIE MOIIIHOCTH, YTO IIPUHECIIO
KOMITAaHUH 3HAYUTEIbHBIE JTOXO/IbI.

II. TexHoJOrn4ecKkoe uccjaeaoBaHue ¢

eJIbI0 3aLIUTHI OKPYKAKOIIei cpeabl

Komnanus HY'Y Bcerna crpemmnach k
FapMOHUYHOMY COCYIIECTBOBAHUIO YEIOBEKA U
IIPUPO/IbI B KAYECTBE CBOEH OTBETCTBEHHOCTH,
B IIpoOLIECCe Pa3pabOTKU HOBBIX TEXHOJIOIMH 1
HOBBIX IIPOAYKTOB BCETNa MPUHUMAIIA 3aIMUTY
OKpY’KaloLIeH Cpepl B KauecTBE OOJIBLION
uenn. Komnanust pazpadaTbiBaeT U UCHOIB3YET
HENTy0OKyI0 re0TepMaIbHyI0 SHEPTUI0 AT
OTOTUICHHUSI 3IaHUH, YTOOBI JIOCTUYD YHCTOTO
OTOILICHUSI 0€3 CXKUTaHMsl, YTO PEeIIaeT
pobseMy 3arps3HeHHs BO34YXa, BEI3BAaHHYIO
NepBOHAYaIbHBIM OTOIUIEHHEM C CKUTAaHHEM U
ckuranuem ¢ BeiOpocamu. Kommanus coOpana
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cpenctBa, 4To0bl 00paTuThes B [leknHCKUI
LEHTP MOHUTOPUHTA BOJHON CpeAbl s
MPOBEICHUS MOCIIEAYIONIET0 MOHUTOPUHTA
KadyecTBa BOJIbI B OJTHOCKBaKUHHBIX
MUPKYISITUOHHBIX TETTIO0OMEHHBIX
CKBa)XHMHAX I cOOpa MoI3eMHOU SHEPTHH
rpynnsl HYY B Teuenue 16 net noapsan, u
MpoaHanu3upoBaia 21 nmokasaresab BOJIHOTO
00BEKTa, MOATBEPAMB, YTO KAYE€CTBO BOIHOTO
00bEKTa HE UMEET OUEBUIHBIX U3MCHCHH B
CTOYHOH U MOANHUTOYHOU BOJE, 338 UCKIIOUEHHEM
TeMITepaTypsl BOJBI, M YTO OJTHOCKBaKHHHBIE
LUUPKYJISLUOHHBIE TEIUIOOOMEHHBIE
CKBaKUHBI JJ1s1 cOOpa MOJA3EMHOM YHEPTHH HE
OKa3bIBAIOT HUKAKOTO BIMSHUS Ha KAY€CTBO
MOJI3EMHBIX BOJ. DKCIIEPTH3a MOJITBEPINIIA,
YTO TEXHOJOTHS OJJHOCKBAKUHHOTO
TeII000MeHa Te0TepMaIbHOM SHEPTUH HE
noTpeOiIsieT U He 3arps3HseT MOA3EMHbBIE
BOJIBI, TOTOMY Oe30TacHa i KauecTBa
MOJ3EMHBIX BOJ U MOXET HUCIOIb30BATHCS
JUTSL KPYTTHOMACIITaOHOTO, 6€30MacHoro0,

3 PEeKTUBHOTO U CTAOMIBLHOTO cOopa
MEJKOBOJHON T€0TEPMallbHOM SHEPTHH.

I1I. IIpakTHKA NPOMBILIJIEHHOIO
Pa3BUTHS C OCHOBHOM 11€JIbIO

peanu3anuu peun npeacenareis Cu o
0oJiee uncToM oTomiennu Ha CeBepe

Kommnanus HY'Y HeopHOKpaTHO U3yyana
BoIcTyIieHue npenacenarens KHP Cu
I[3unbpnnHa Ha LlenTpanabpHOi paboueit
koH(pepeHI K 1o (pUHAHCAM M SKOHOMHUKE
1 yOeuiach B IPaBUIbHOCTH BBIOPAHHOTO
KOMITaHUEH HanpaBJIeHHs Pa3BUTHS HETTyOOKOM
reoTepMaJIbHON S3HEPIUU B KAUE€CTBE
aJbTEPHATUBHOIO UCTOYHUKA SHEPIUU JIJIs
oToruieHus. CBALIEHHBIN JOJIT KOMIAHUU —
CTPEMHUTHCS K TOMY, YTOOBI HaCEJICHHE CEBEPHOTO
pEeruoHa NMeNo TEIIyI0 3UMY M COKPAaTHIIO
KOJIMYECTBO TYMaHHbIX JHEH. Komnanus
o0BbeTMHIIIA CBOE TTOHUMAaHHe, yBeTNIHIIa
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WHBECTHLUH ¥ JJOCTHITIAa MHOTHX BaKHBIX
PEe3yJIbTaToB, 0COOCHHO B TNIOAOTBOPHOM cOope
ypOxKast HOBOM SHEPTUU U HOBBIX IPOIYKTOB,
CIOCOOCTBYOIIHMX PEBOJIOLUH B CEIIBCKOM
o0Opase KU3HH.

1. Harpaap! u npu3Hanue

2017r. TunnyHOE NpEANpUATHE
OeHUYMapKHHTa Ka4yeCcTBa M LIEJIOCTHOCTU B
CTpaHe

2017T. Beiparomieecs noapasieiacHue
UHIYCTPUU TEIUIOBBIX HACOCOB C BO3AYLIHBIM
ucTouHuKoM Tera B [lekune 3a «Hucroe
OTOIUICHHE B 3UMHUI TIEPUOI»

2018r. IIpoekT nmo 0OHOBICHUIO CHCTEMBI
OTOIIJIEHUSI TOMOB B CEJTbCKON MECTHOCTH
paiionoB SAupuuH u Xaiaaub [lekuna «Yroib
— YHCTas DHEPTUs» OB YIOCTOSH Harpasl
«JIyamas mpakTtuka 2018 roma B ob6mactu
SKOJIOTUYECKH YUCTOTO OTOIUICHUS Ha CEBEPE»

2018r. Kuraiickas mpeMus 3a HHHOBAIHH
NPEANPUATAN HOBOW SHEPTETUKU

2019r. Bropas npemus 3a Hay4yHO-
TEXHUYECKUI IIPOrpecc OT KUTaHCKOU
acCOLMAIH OXJIAXKICHUS

2019r. Otnnunsnii naTerparop cucreM OBKB

2019r. IIpoekr «llenTp 0OCTY)KMBaHUS
rpaxaad CIOHbaHBY MOIYYHIT TPEMUIO
Kuratickoro crpourtensHoro npoekra Jlyoans
2018-2019 rr. (HaumoHanbHbIM KaueCTBEHHBIN
MIPOEKT)

2. IIpoeKT 4YHuCTOro OTON/IEHHS CeBEPHBIX
palioHOB B 3MMHMII EPHOI

2.1 LenTpanbHoOe OTONJICHHE JIs1
CeJIbCKUX 31aHMi

CucreMa Ha3eMHBIX TEIUIOBBIX HACOCOB
HYY moxeT o06ecrnednTs EeHTPaTHM30BaHHOES
OTOTIIEHHE KHUIIBIX, O(PMCHBIX, KOMMEPUYECKUX,

CHEUMAJIbHBII CBOPHUK

MIPOMBIIUICHHBIX U CEIbCKOX03HCTBEHHBIX
31aHUM, 3aMEHUB CUCTEMBI OTOILICHUSI,
paboTarolye Ha UCKOITaeMOM TOIUIMBE, TaKUE
KaK HEOONBIINE U CPETHUE YTOTHHBIC KOTIIBI

n HedTstHBIE KOTIBL. B 2017 romy xommanus
mpoBena 0e3yroNbHYI0 PEeKOHCTPYKIIUIO B CEMU
JIEPEBHSX MO IOPUCIUKIIMEH TpeX yaul U
ropojioB, a umeHHo yiull Ceinzuia, CuosiiBan
u Llunxa, B paiione Xaiasup B [lekune, ¢ o0Omieit
IIOIIAAbI0 OTOILICHHS 1,26 MITH KB. M.

2.2 UnpuBuayajbHoe OTOIJIEHHE B
CceJIbCKOH MECTHOCTH

I'pynna HY'Y npemnaraer nBa tumna
TEIUIOBBIX HACOCOB ISl CEJIbCKUX JIOMOB: Ha
OCHOBE PHEpPI'MH 3€MJIM U DHEPIUH BO3/1yXa,
KOTOPBIC MOTYT 00ECIICUUTh CEIbCKHUE I0Ma
MaJIbIM OTOIUTEIBHBIM U HEProcOeperaonmm
000pyI0BaHHEM THIIA TOPSTYETO BO3AYXa U
ropstueid BOAbI U TIOAXOJST JJISl y4acTHsI B
MIPABUTEIbCTBEHHBIX TEHJEPAX «YTOJb B
3NIeKTpUUecTBO». B Teuenue storo nepuona
OBLITO 3aBEPIICHO MOYTH 3 MITH. KB. M IPOEKTOB
10 IEPEBOAY CEIbCKUX JOMOXO3SIMCTB € yIVIsl Ha
3MEKTPUUECTBO C MIOMOILBIO TEIUIOBBIX HACOCOB
Ha OCHOBE re0TepMajIbHON U BO3AYIIHON
SHEPIUH.

IV. O0o01menue 00aLIMNX JAHHBIX
U COBEPIIEHCTBOBAHUE CUCTEMbI

YinpaBj€eHUsI HHHOBAlIUSAMHA BO BpEMsI
AMUIACMHUHA

B smBape 2020 roga marnemuss COVID-19
BO3HHUKJIA BHE3AITHO ¥ CTPEMHUTEIBHO
pacrpocTpaHuiach Mo BCei cTpaHe.
[MpodunakTrka U KOHTPOJIb AIHUIESMUU PUBEIIN
K HapYIICHUIO IUPKYJISIIUY [TePCOHAIA
Y MaTepHajioB, U Pa3BUTUE TPEATPUSITHSI
Ha)kaJi0 Ha KHOTIKY «Iay3a». B 3TOT 0coOBIif
nepuoa rpynna HY'Y, pykoBoacTBysCh
MIPUHIIMTIAME OOpPBOBI C AMTUIEMUEH U
COXpaHEHUS CTa0MILHOCTH PabOThI, 3aHUMAETCS
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—Ppa3BHBAIOIIASICS OTPAC/b MHTEIPALUMH TeIJIAa U X0JI0/a

CaMOCOBEPILEHCTBOBAHUEM, OBBIILIAET

YpPOBEHb BHYTPEHHETO YNPABJICHUS, TPOJBUTAET
pa3BHUTHE TEXHOJIOTHH COOpa Te0IHEPTHH

C OJJHOCKBaKUHHBIM LIUPKYJISLIUOHHBIM
TETUIO0OMEHHHUKOM, MOJICPHU3AIUIO U 3aMEHY
MPOAYKLMH, a TAKKE PE3EPBUPYET TEXHOIOTUU U
MIPOIYKITUIO JIJIsl OBICTPOTO Pa3BUTHSI KOMITAHUU
Ha CJIEIYIOLIEM 3Talle.

1. ConeiicTBHe COBEPLICHCTBOBAHUIO

H pacIIMPEHHI0 TeXHOI0ruu cOopa
re03Hepruu ¢ MOMOILIbI0O OJHOCKBAKUHHOIO
PelUpKYJISIHOHHOIO Ten1000MeHa

(1)Komnanwust Hadaja mpoBOIUTh
HCCIIEIOBaHUS B OOJIACTH MaJlon
reOTePMAIIBHOM SHEPTUH B COYCTAHUHU C
BOZIOPOJIHOM SHEPIrUEM, COIHEYHOMN IHEPTUEH U
TEXHOJIOTUEH BO3IYITHOTO OTOIJICHUS, ITPOBEIa
TEXHOJIOTUYECKHE IKCIIEPUMEHTBI TI0 «JICTHEMY
XPAHECHHUIO ¥ 3UMHEMY HCIOBb30BAHUIOY» MAJOH
reoTepMaIbHOM SHEPTHH U TPUMEHUIIA HOBYIO
TEXHOJIOTHIO U HOBBIC METO/IBI B CTPOSIIITUXCS U
pa3pabaThiBa€MBbIX MPOEKTAX, YTO TTO3BOJIHIIO
JIOOUTHCS 3HAYMTEIBHBIX PE3YIIBTATOB;

(2)OO0orarenue u yiydiieHue mporecca
cOopa reoTepMaTLHON SHEPTHH HAa MaJIOH
m1youHe. CrienivanbHasi ONTUMU3ALMS CKBAXKUH
[u1s1 cOopa reoTepMaibHOM YHEPTUH Ha IPOEKTE
3aBojia 1o Jo0brue Hegptu CUHBMY B TOpPOJIE
JIsoroans, npoBuHLM L[3M1KHb, peryaupoBka
napameTpoB TEIUIOOOMEHHBIX YaCTHIL U
YIUIOTHEHUH ISl TOCTHIKEHHS 0KAAEMBIX
pE3YNBTATOB;

(3) YcoBepreHCTBOBaHHE TIpoOIIECCa
MOJIEPHU3ALUU T€0TEPMaJIbHON SHEPrUU
JUTsl paliOHOB € CHJIBHBIMHU XoJIofaMH. B
HAy4YHO-TEXHHUYECKOM napke YaHuyHb baiixy
(KIMMaTHYecKoe 30HUPOBaHHE 3/IaHUS —
CYPOBBIH XOJOIHBIN paifoH) cuctema Oblia
MoJiepHr3upoBana B 2022 roay ¢ nobaBieHnEM
BTOPUYHOW TETUIOOOMEHA it 00ecTieueHMs
CTaOMIIBHOCTH CUCTEMBI U TOCTHXKECHHS
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0XKHJIaeMOTO0 3P PEeKTa OTOTUICHHSL.

2. ConeiicTBUE KOMILJIEKCHOMY PA3BUTHIO
TeXHOJIOTHMH Ha3eMHBIX TEIJIOBbIX HACOCOB

(1) Kommanus yuacTBOBaja B COCTaBICHUN
«TexHMUYECKOH CTICIU(UKAIINN TI0 OLEHKE CUCTEM
TEIIOBBIX HACOCOB C IPYHTOBBIM UCTOUHUKOM
tera (DB11/T 1772-2020)». Cneundukanms
Opl1a ommyomkoBana 24 nexadpst 2020 roma u
BHeJpeHa B nelictue ¢ 1 anpenst 2021 roga;

(2) 1 deBpans 2021 roma ObLT 3aBepIIeH
BHYTPEHHUH IpyIIoBoil cranaapt « TemioBele
HACOCHI ISl Pa3JIMYHBIX KJIMMAaTHYECKUX 30H»;

(3) B 2021 roxy xomMmnaHus coTpyHHYAIa
¢ IlekMHCKON MyHMIIMIIAIIBHON KOMUCCHEN 110
Pa3BUTHIO U peopmam, 4TOOI 3aBEPIIUTH
«IIpoekt mpoABMKEHUS IEMOHCTPALIMOHHOMN
30HBI KOMIUIEKCHOTO UCIIOJIb30BAHUSI TEILJIOBBIX
HAcOCOB paiioHa XalJsHb, U IOCTPOUIIA
PeKIaMHO-00pa30oBaTeIbHYI0 0a3y JJIs
JIEMOHCTPAIIMOHHOM 30HBI KOMITJICKCHOTO
HCIIOJIB30BAHMSI TEIJIOBBIX HACOCOB palioHa
Xauasgae.

3. YkpenjieHue ynpasjieHus1 KOMIAHUeH

Bo Bpems sniunemun kommnanuss HY'Y Bcerna
MpUJIEPKUBAIACh TIPUHIIUIA «3aKJIagbIBaTh
NpOYHbIN QyHIAMEHT U MHOTOKPAaTHO yCUIINBAaTh
peanu3anuoy, Jaenana BClo padoTy AeTalIbHOU 1
[IPaKTUYHOMN, @ YPOBEHb YIIPABJICHUSI KOMIIAHUEH
BBIIIIE] HA HOBBII YPOBEHB.

4. Knaccugukamnusi cMCTEMHOT0
HHTErPUPOBAHHOTO 000PYI10BAHUS

Bo Bpewms snuaemun kommnanust HY'Y
BCECTOPOHHE OTCOPTUPOBAJIA BCE MPOIAYKTHI
B COOTBETCTBUH C KaTeroprel SHEPTuH,
MCTIOJIb30BaHueM, QyHKIUEH, OpeHIoM,
00BEMOM TMPOJIAXK U T.11., U CHOPMHUpPOBAJIA
CUCTEMATUYCCKYIO CUCTEMY ITOJIHBIX Ha60pOB
MPOJYKTOB, OObEIMHUB PA3BUTHE TEXHOJIOTHH
c00pa HU3KOTEMITIEPATyPHOU TEIJIOBON SHEPTUU U



CHEUMAJIbHBII CBOPHUK

TenJioBoii HacoC ¢ HA3¢MHOM JHeprueil YNcToe OTOIVICHHE B CEBEPHYIO 3UMY
—Ppa3BHBAOIIASICA OTPACJb HHTEIPALlUM TelJa H X0JI0a

TEXHOJIOTMH TEIUIOBBIX HAcOCOB. CyIIeCTBYIOLIUE
MIPOIYKTHI KOMITAHUU CIICAYIOIIHUE:

(1) B o6meii cnoxkHOCTH 150 TETIOBBIX
HACOCOB;

(2) Ob1ee KOIMYECTBO KOMILIEKTOB
OTOIHUTENIBHBIX TEIJIOHACOCHBIX CHCTEM
cocranisgeT 0oiiee 40, B TOM umciie 0ojiee
10 0THOCKBa)KMHHBIX LIUPKYJISILUOHHBIX
TEIUIO0OMEHHHUKOB T€0IHEPTETHYECKAX
KOJUIEKTOPOB, 2(0) KOMIUIEKTOB IPOJYKTOB
TEOIHEPreTUYCCKON TePMOOAPUICCKOI CUCTEMBI
1 12 KOMIIJIEKTOB MTPOAYKTOB Fe€0IHEPreTHYECKOM
TEITIOHACOCHOM DKOJIOTHUCCKOM CHCTEMBI,

(3) 31 xomIIIeKkcHOE 000pyIOBaHKE
CaMOHArpeBaOIINXCS TEINIOBBIX HACOCOB,
5 KOMIUIEKTOB CHCTEM TETUIOBBIX HACOCOB
JUIs1 TIOOTPEBA BOJIBI U 5 KOMITJIEKTOB
LEHTPAIN30BaHHBIX CUCTEM OTOIICHHS Ha
OCHOBE TEIJIOBBIX HACOCOB.

V. Ilpeanpusitue CHOBa HA42aJ10

CBOM MyTh, CTPEMSACH K BHICOKOM
NMPOU3BOANTEILHOCTH H KA4eCTBEHHOMY
Pa3BUTHIO B COOTBETCTBHH C
ABYXYIVICPOAHBIMH LeJISIMH.

esabro AB/IsIETCA HHTErPaALIUA

Pa3BHBAIOLIUXCH OTpac/iel
NMPOMBIIIJIEHHOCTH ¢ HCMOJIb30BaAHHEM
reoTepMajibHOiIl JHePruM TeMJI0BbIX
HACOCOB /1JIsl YHCTOI'0 OTONJIEHHUS

N TCIJIO-0XJVIAKICHUSA B CEBEPHDBIX
KIIMMAaTHY€CKHX YCJI0BUAX

[Tocne okoHUaHUs TpexJeTHENW NaHIEMUU
rpynna HY'Y nepexuna nccnenosanue
IIPOEKTA Ha paHHEH CTaJuu U UCCIIE0BaHNE
YHCTOTO OTOIUIEHUS HA CEBEPE U MOABENA
WUTOTH YCHJICHUS BO BPEMsI SITUAEMUN, U UMEET
OIpENIETIEHHOE KOJIMYECTBO HAKOTUIEHU I
B TEXHOJIOTUH, IPOAYKLIUHU, CTAHAAPTAX,
TEXHOJIOTUH, CII0CO0e yIpaBieHus, OusHec-

MOZEJH U T.JI., U B TO )K€ BPEMS BaKHOCTb
YICTOTO OTOIUICHUS Ha CEBEPE TaKKe Oblia
0osee uetko mousTa. Mcxoms us storo, HY'Y
perIrIa BOCIIOIb30BaThCS CUTYyaluel, 9TO0bI
HayaTh BCE CHayaja, BCECTOPOHHEE Pa3BUTHE,

OT UCCIICIOBAHUS UHKEHEPHON MOJENH 10
MIPaKTUKU [IPOMBIIUICHHON MOACPHU3AINH U
MOJCpHU3ALUN PETUOHAJIBHOI'O PA3BUTHA, I1TO61~)I
MMOMOUYb JIOCTUYB MTPEOOPA30BaHMS CEBEPHOTO
3UMHETO OTOTICHHUSI.

Henasuo coznannbiil kntoueBoit mpoekt HY'Y,
MIPOEKT TI0 MEIUITUHCKOMY OOCITY’)KUBaHUIO U
yX01y 3a mpecTtapensiMu «JIereHabl YeThIpex
CE30HOBY, YCIICIITHO 3aBEPIIUIT BBOJ B
AKCITIyaTaIHIO TIEPBOM OUepear U MIPUCTYITUI K
pabore. 1,8 MITH KB. M, IPOCKTOB, HAXOISIITAXCS
moJ| yripasieHueM [ pymibl, HaxoasaTcs
B XOPOILIEM COCTOSIHUU C TOUKH 3PCHUS
IKCIUTyaTalui U 00CTy)KHBaHUs, & TPOCKT
Xon3u Xyanny B JlansHe 1Ba roja noapss
MOJTy9aeT 3HaMsI OJ1aroapHOCTH BIIACIbIIA;
HYY mnoBsIcuia cBOIO KBaTH(UKAITHIO
Y COOTBETCTBYIOIIUE CEPTH(HUKATHI, U
Oonee 20 kBanMpUKauni, B OCHOBHOM
BTOPOI YPOBEHb T'€HEPAIBHOTO TOAPSIIa Ha
ANEKTPOMEXAHUIECKOE CTPOUTEIHECTBO U
KBTH(UKAINS TEOAC3UCTa U Oy pUITBIITIKA
ckBakuH ['pyna X3HbIOIOAHb,IEPBbIIA YPOBEHb
pohecCHOHATBFHOTO TTOIPSAa HA MOHTAX
AIIEKTPOMEXAHUKH M KBATM(DUKAIUS 3aIIUTHUKA
OoKpyxarowei cpeasl [ pymnna XsHb0H0AHb,MOIYT
rapaHTHPOBATh, UTO MPEANPHUATHE padoTaeT B
COOTBETCTBHH C 3aKOHOM; [ pyrima B OCHOBHOM
paspaboraja peaJTu30BaHHbII MECTHBIN
CTaH/IapT «OJIMH KOJOJEI UK TETUIOTepeIadn
MOJI3EMHOM SHEPTHH COOpa CKBAKUHBI
TEXHUYECKHUE TPABUIIa», YTOOBI 3aBEPILIUTH
MIePECMOTP TEXHUUECKOH TOATOTOBKH, TPYIIIIBI
CTaHJAPT «OTOTUICHUE TETUIOBOM HACOC
0710K», 9TOOBI 3aBEPIINTH BBIITYCK 3TOTO
HOBOTO CTaHJ[apTa TPYIIIBI OyAeT TETIOBOU
Hacoc 000pyIOBaHUE OT FapaHTUH OTOTUICHUS
Ha OCHOBE PACCMOTPEHUS IPOJIBUKEHUS
CEBEPHOTO OTOIJICHUS TETUIOBLIX HACOCOB,
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CHEIUAJIBHBIA CBOPHUK

TenJioBoil HacOC ¢ HA3eMHOM 3Heprneifl YUCTOC OTOIJICHHE B CEBEPHYIO 3UMY
—PpPa3dBUBaAIAsACA OTPAaC/JIb HHTErpaluu TeIJjia u xoJoaa

3JI0pPOBOTO M YIOPSIOYEHHOTO pa3BUTHA; B

2023 rony I'pynmna akTuBHO y4acTBOBaJIa B
Pa3BUTHH OTpACIH, U Ha ceabMoM BcemupHoM
reorepMaiibHOM KoHrpecce 2023 (WGC2023) no
Teme «YucTas reorepManbHas SHEPTHsl, 3eTIeHAas
3emurst» Tpu cTaThu [ pynmsl OBUTH OTOOPAHBI

1 OIyOJIMKOBAaHBI HA COOTBETCTBYIOIINX
TEMaTHYECKUX (HOpyMax, CPeaAn KOTOPBIX
BBINYCK cTaThy «lIpuMeHeHne HUPKyIAUOHHON
TeIUIoNepeayn B 0JJHON CKBaKMHE B KaMITyce
MHOCTPaHHBIX s13bIKOB L[3MHO31 B paiioHe
XalasHb» ABIIEeTCA MPONOIDKEHUEM JTOKIana
«IIpnmMeHeHne NUPKYIAUOHHON TETUTONepeiadn
B OJTHOM CKBa)KMHE B KAMITyCE€ HHOCTPAHHBIX
SI3BIKOB B palioHe XaiasHb», KOTOpbIi [ pynma
HYY npencrasuna Ha 3-if Bcemuphblit
reoTepmanbHbIi koHTpece 2003 B Mekcuke

1 TIOJTy4YMJIa TIP3 3a JY4IIMH JoKIad. DTO
otpaxaet 20 JIeT HenpepbIBHBIX HHHOBAIIUI
rpynnsl HY'Y, 3penoe npuMeHeHne TEXHOIOTHI
OJHOCKBa)KHHHOTO IIUPKYJSILIHOHHOTO
TEMI000MEHHHUKA, a TAK)KE €€ TITyOOKHEe KOPHH

U YIIOPCTBO B 3TOM oTpaciu; HannoHanbHbIH
LIEHTP UCCIICIOBAHUI U TPONBHKCHHUS

pa3BUTHUS U NCMOIB30BAHNA F€0TEPMAIBHON
SHEPTUU U TEXHOJIOTHH €€ IPUMEHEHUS U
TexHnuecknii KOMUTET MO CTaHAAPTU3ALUN
npodeccuii B 001acTH reoTepMalibHON SHEPTHH
B DHEPTETUIECKOM CEKTOpE TPOBEIN OTOOP
JEMOHCTPALMOHHBIX TPOEKTOB IO PA3BUTHIO
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Y MCTIONIb30BaHUIO T€0TEPMaJIbHON SHEPTHUH,
YTOOBI TIPOJIEMOHCTPHUPOBATH JTOCTIKEHUS
reoTepMalIbHOM MTpoMbIiuIeHHOCTH KHTtas

U CIIOCOOCTBOBATH BHICOKOKAYECTBEHHOMY
Pa3BUTUIO FeOTCpMaﬂbHOﬁ MMPOMBIIIJICHHOCTH
Kuras. KomiuiekcHbIN sHEpreTH4eCcKuii
npoekT rpymmbl HY'Y «llenTtp oOcmykxuBaHms
rpaxaad CIoHbaHb» TOJTYYIIT 3BaHUE
«/leMOHCTpaIMOHHBIN POEKT Pa3BUTHUS H
HCIOJIb30BAHUS T'€0TEPMAIIEHON SHEPTUM»;
rpymmna Oblia yIOCTOCHa OTPacIeBON HArpaabl
«3a Bkiam» Ha 11-it KuTaiickoit nnxenepHon
KOH(EPEHIINH 110 TETUTOBEIM HacocaM H 4-it
Kuraiickoit exeromqHoi KoHGEPESHITHH 110
nuayctpun OBKB.

B 2024 romy HanmmoHagpHas YKOHOMHKA
OBICTPO pa3BUBAETCA, @ OXpaHa OKPYXKArOLIEeH
Cpelbl U pa3BUTHE HOBBIX HCTOYHUKOB SHEPIHH
BBI3BIBAIOT CEPHE3HYI0 03a00YEHHOCTD U
PELIUTENBHYIO MOLIEPIKKY CO CTOPOHBI
LHEHTPAILHOTO TPAaBUTENBCTBA U BCETO OOIIECTBA.
I'pyHTOBBII SHEPreTUUECKUI TEMIIOBOM HACOC
0e3 cropaHus YACTOTO OTOIUICHUS CTAIKMBACTCSI
C IHAPOKHUM PBIHKOM, TEIUIO M XOJIOJ MHTErPallui
Pa3BUBAIOLIUXCS OTPACIEN B BOCXOASILEM.
['pynna HY'Y npomnuta uepes HeoObIuHbIC 24
rozia, MPEeo0IelIa SIUAEMUI0, KaK IHOKUPYIOLINE
BOJIHBI, 1 YBEPEHHBIMU TEMITAMU JIBUKETCS B
HalpapJICHUH, YKa3aHHOM npe3naeHToM Cu.
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