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R*‘Iﬁai tl: +3vsy Characteristics of rural energy consumption

‘ " o EER AR NEEENAUSTEL —, theh
- /:nf’;i %’Hi;' %f tgﬁ ;‘;gf‘gf E=AE SRR —. BN, T2, g,
27 7 ot BFELEE. AREERR. LWES. TTERTHE.

|y 2170.7 230.9 28000. 4 24240 The Beijing-Tianjin-Hebei region and its surrounding area is one
R A& 1556. 87 268. 55 18595. 38 20076 of the important modern metropolitan areas in China, as well as
‘ ' ' ' one of the three major economic growth region. The area
AL 7519.52 3383. 03 35964.0 12881 centered on Beijing, Tianjin and Hubei, and include Inner
NIT Y 3702. 35 1863. 02 14973. 5 13432 Mongolia Autonomous Region, Shanxi, Shandong, Liaoning,
and Henan Province.
ARE RS
X 2504. 8 685. 63 16103. 2 2600 B —
3H 18“20[11 fﬂzom‘
LR 10005.83  3944.3 72678. 2 15117 RS
TTA 4368.9 1420. 3 23942.0 28000
Al 9559. 13 5171 44988. 16 12719

ZXEGDPY H£E1/3, tHEERASEEI0%LE, #itSER
EER25%EA, AOGZESAO25%LE, R AQSEEIX45%.

The Region’s GDP accounts for 1/3 of the country; the total area accounts for

10% of the country; the total population accounts for 25% of the country.

Rural population of the region is 45% overall. T s e oanfenserz

4 co0 000 HeBYJ2 1:20 000 000 WiES% . Gs (2017) 3320
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1.1 REJEERIEEESEX

1.1 Large Rural Energy Consumption
FURE K ENX A A @RS EERIRERDEMNT2.29%U £, AHEmEREREEEL270TF mirt. Ak,
A, WARKRMEERRERSEEMERKR; LT AR WAKRAEREREERY, tRMRBRIEFRIFIEE

S ERXTE/)v. Rural commodity energy in Beijing, Tianjin, Hebei and surrounding areas accounts for more than 72.29% of total

domestic energy consumption, and per capita commodity energy consumption is about 270 kg of standard coal. The total rural do
mestic energy consumption in Hebei, Henan, Shandong province is relatively large; the consumption in Liaoning, Inner Mongolia,

Shanxi is at middle; the consumption in Beijing and Tianjin is relatively small.
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1.2 REJEEFHEEMEATIE

1.2 Irrational structure of rural energy consumption

ZHXEERERENERRKR, ENBNDLSBERFEEFTRERERNESMA, FeelR CRPARE. MMEBEEYIREE. KEMMREF) HESE
FS8OFMEFRERE, RERITEFEAEE21%, RITEEIFEHEREMBEMI . The structure of energy consumption varies greatly, Coal and

electricity dominating rural living commodity energy consumption. The new energy (solar, biomass, hydropower and geothermal, etc.) consumption is

5.89 million tons of standard coal, accounting for only 6.21% of rural living energy. The rural energy consumption structure needs urgent optimization.

RI-1 FUABEM X R A I AR R i F e 4 3 [X 22 7

TR e TR
X BE | s | ompy | REW WAERS|RRR A | R | B | AW | BEA
JbEW 147 3 96 31 1 1 0 0 14 1
RET 141 60 51 9 9 0 4 5
wdk 2768 1195 239 167 166 115 1 471 298 86 32
I Fa4 1346 1114 64 31 5 2 1 52 36 36 4
2E 549 168 13 98 21 0 0 215 19 11 3
LT 1064 333 124 24 48 298 200 31 6
WRE 2117 644 640 167 93 91 6 142 131 159 44
ELEES 1342 365 446 114 84 6 0 86 84 76 80
2E 9472 3881 1673 642 428 215 9 1269 767 417 172




1.3 REJEEIFH MR ETIX

1.3 Rural Energy Consumption Leading to High Environmental Pressure
FRE LR EBMX KA RRERMREENK, FEREEKEY. REEMXBAGDPREFEES, WitE ARMGDPEEREST

£[F33%, TEUAKRS1X4000%% i, The environmental pressure caused by rural energy consumption is severe, the need of clea

n energy is in urgent. The energy consumption per unit of GDP in the region is relatively high. The energy consumption of Hebei Pro

vince is 33% higher than the national average. The consumption of scatter coal for burning reached 40 million tons.

AR oMK 2018¢FehEl, ZEMGDPE = AF-IWSNHERILE
& (Es) =2
GDPR=A7:lk i 26
GDP, F{Z&T 13.6 20.494
1=IE 25T 9782.4 1641.88
U
| &5GDP HE 7.19% 0.8%
W@ Z#ET | 55308.88 38151.44
o R o
SGDP HE 40.65% 18.6%
g WIEZET | 709606 165147.47
gm0
o SGDP HeE 52.16% 80.6%
B [f%£)] FE, 66174 12X ABhSE-FEE
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1.4 Re¥iginaelRAeTROBE

1.4 Rural Clean Energy Supply Gap is Obvious

MRAREKENMXERERSEEXR, MEENKX, WEFREFMHELTE
EREK, BRFAEFRERN SR AEFEAE6.21%, ERERHEHROME.

The total energy consumption in Beijing-Tianjin-Hebei region and surrounding areas is huge, with a high environmental pressure, which puts

forward higher requirements for clean energy utilization. However, rural clean energy only accounts for 6.21% of the rural living energy, the clea
n energy supply gap is obvious.
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@ PART TWO ]
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Analysis of Rural Clean Energy Technology Models
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2.1 ReXEBHIARIRTL

2.1 Technical Model of Coal-to-electricity

PUREL B 9 £ REAR BB MR R R FUR R A L i it X R A 3b X 43 B AR B HEFNR 7%
BESFENBYERE. FEREADBBEX “FRiE” RIt5eiLe000/M 1. 1120077 FHIE,
HEEEFBIZm . BEERF=MRR:

The clean energy supply model mainly based on coal-to-electricity is an effective way to solve the direct emission of coal and coal dust
pollution in the rural areas of Beijing-Tianjin-Hebei region and its surrounding areas. Beijing-Tianjin-Hebei region and surrounding areas
has completed “coal-to-electricity” transformation for nearly 6,000 villages, nearly 2 million households, with heating area of more than 100
million square meters. At present, there are three main models:

—REAN: SERELRBRLE, BRE, REERARMERERPE;

1. Direct Heating Type: including low temperature heating cable, electric heating film, carbon crystal electric heating plate, and direct
heating electric boiler ;

—REAN: AREGERAABRSBMERBRBINE;

2. Regenerative Type: including solid regenerative electric heater and regenerative electric boiler ;

ZRAR: aREESIE. HRFKERRS.

3. Heat Pump: including air source, ground source, and water source heat pump.




TR, ARFARERENEBEFRANAERES, 52 T7TERNE, TEETSSREARFAER
N, BB ZIAF. YdtmEm A, mwﬁ“ﬁ&%”lh¢ 5F bR IA R AY A 2139
P, FREARBERSIKRAHSE4 B, MERATSSIEAZRNKRKARIS1AR, G2KEF
#WAEY76.28%. BEI, tERHEATZSKIEARBAERNNKAZETEIX70RKHF,

In recent years, heat pump technology has been widely promoted in the process of coal-to-electricity technology application, especially
the air source heat pump technology model, which has been widely recognized. In Beijing, for example, in the “coal-to-electricity” project
in 2016, there are 2,139 households using ground source heat pumps, 44,300 households using storage heaters, and 151,000 households
using air source heat pumps, accounting for 76.28% of the total number of households converted to electricity. At present, the cumulative
number of households using air source heat pump technology mode in Beijing has reached more than 700,000.

I_ & %hﬁlsgﬁ)\
. 3 EGETL ] #wk:j
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P s £ v
—- — -
~mmkm  tyess = A
Kl2-2 FRYEHEHA P AR AR B E AR

Figure 2-2 Schematic Diagram of Household Heating Model with Air Source Heat Pump Technology



2.2 RINSERAET

2.2 Technical Model of Coal-to-gas

Bal, FUREMHEOMXEEMR “Hea=[” BEs4s7 . —
AR. Hef, 1R:Itfaﬁirclﬂz “RIR” FHEZ4571, ‘
e B8 SR FE A BUH029. 2%

At present, Beijing-Tianjin-Hebei region and its surrounding areas have completed th
e “coal-to-gas” transformation of 3.47 million households. Among them, only Beijing
completed “coal-to-gas” for about 457 villages, accounting for 29.2% of the total num
ber of coal-to-clean energy villages.

BRARFF R

Technical Features :

SRS, BERIE, BE. FEES;

High efficiency, low energy consumption, convenience, and cleanliness.

SRR EE A BRIEER. SRERK;
Relatively mature technical equipment, simple operation, and low failure rate.

R T BB R, WPRT PR I
BRI EX

It solves the problem of “two ﬁres ” by taking into account both cooking and heating
energy, which has practical s1gn1f1cance for promotion.

~ X} BEIR B AR e i %;ki" =

High demand for development of enc




1) EESHES. EERFAPREFEFRE.

Pipeline gas supply. The main equipment is the medium and low pressure regulator.

2) NS . FRRFEFMEMFEESHRE . TiR\KAKXSUR, T2 AEESF, TEIELNG
B MAZEWT . INGHENUERT 53 HINGS LIS FILNGHRZA SILuh, BIE B THSAEKKX

R, EEERH®SIEB/ MRS IIAF,

LNG supply. The main equipment includes low-temperature storage tanks or bottle groups, air temperature / water bath vaporizers, metering
pressure regulating lever, etc., and also includes LNG tankers or bottle group storage transportation vehicles. LNG supply stations can be divided into
LNG gasification stations and LNG bottle gasification stations. The former is used in rural areas with large gas supply scale, and the latter is commonly

used in rural areas or independent users with small gas supply scale.

3) CNGHES. RLFEHCONGIEHIEEFKFHMELEMLE R .

CNG supply. The system is mainly composed of CNG tanker and rural distribution pipeline network.

pEEs | —{ BEm] Hresron

L/ N  [mmmemy
[RELRLK B Huss PSS
E12-3 BEE oA 2 RS JER R I

Figure 2-3 Coal-to-gas Distributed Energy Utilization Model




IEER, bR “BSR” ITEY, EESARERKRZH, L4347, HEFHBRITS. 7%;
PHAHE, RAEESARY 14.57, G2 PHHI82%, MCONGFILNGEEEH T K4, FEMILEXEF
SNEREE R AR EBRITAIHLX .

In recent years, the majority of “coal-to-gas” projects in Beijing have been piped gas, with about 347 villages, accounting for 78.7% of the
total number of villages; the number of households is about 14.5, accounting for 82% of the total number of households. CNG and LNG are
mainly used in Daxing, Pinggu and Yanqing district, which are far away from the gas pipeline.

®2-4 kW “RER” TIERESNEERAD R

Table 2-4 Investment and Price Cost Analysis of “Coal to Gas” Project of Beijing

TEHA U2 SE S 2] A RSB
(CAIE/ ) Influencing Factors BHESE (7o/m® )
Project investment Annual gas co .
(10 thousand/house nsumption pe Gas Sales Prices
hold) r unit area (yuan/m?)
HESMHS 1.16 SIRE LR A BRI DLEVE R4 BT 9.9-10.8 2.5
Pipeline gas supply The condition of the facility foundation of the gas source Y e
N . - . m3/m
pipeline or the distance of the pipeline laying
LNGHES, 1. 64 KASMHEETR, TESEEMHSHIRREM 3.6-4
LNG Supply Utilizing the gasification station method, the scale of the
project will increase with gas supply
CNGHES, 0.8 SHESEEEERE, TR 3.16
GNG Supply Utilizing tank car to transport compressed gas, project i
nvestment would be relatively small




2.3 XPHeEAFIBHRARTU

2.3 Solar Thermal Utilization Technology Model
RERLEOMBO R MXKAERZFERAFE, AFERE. ALdLEB. CTHFHX, HREFHE
2600-3400hz [8], BT APREERERXNZ. =XiX, EERFHNFLFANE.

Beijing-Tianjin-Hebei region and parts of the surrounding rural areas are richer in solar energy resources, Inner Mongolia, northern Hebei, northern

Liaoning province and other areas, sunshine durations between 2600 to 3400 hours, belonging to the solar energy resources second and third
categories of regions, with development and utilization value.

AT XA FREM TR MXEEF LR
A& BEACHEEERMA. RPAEERS
HFRE, REIFRFHMXZESHAET AKX
PHEEAFIR AE, FEIARHHIAEYIREE. HAEE
FAIHFE R, WEZREA. ZAAN “
KBARREH” ZEFIREN.

Due to the characteristics of solar energy resource endowment,
regional economic development imbalance, increasing
differences in urbanization, farm residences are scattered, and
other reasons, the rural areas in northern China have gradually
formed a comprehensive utilization model of “solar energy +”
based on solar thermal utilization, supplemented by biomass
energy, geothermal energy, and other renewable energy.




j(BH ﬁE+EE.;i& %E;EH%&:—& Solar + Electrothermal Device Heating Model
R SIHE EABAF X, RIS RPHRE+ S R ARRS/ SR AR/ B AR KRR,

In areas with sufficient electricity supply, solar energy + storage electric heater / air source heat pump / electric heating film heating model can be
promoted.

> T HEKPHEES R EISEIAB B, THERIRER, BasiRRE, sTERR.

»The advantages of daytime solar energy and night valley electricity are complementary, which can meet needs under extreme conditions, the start-up frequency and the
operating cost is low.

>R HEIRAXR. MEFTHBRRXSKRERKREITEBHIFEIR.

»Covers the shortage of solar water heating system that operates insufficiently in cloudy, rain, snow, and other sunless days.

. S

F2-4 IKBHRE+H H e B R MR UL 1

Figure 2-4 Flow chart of solar + Electrothermal Device Heating Model




Ab '

K PHEE+HE MBI KRR

Solar + Biomass Stove Heating Model
AEMRFRREEMX, AT R E Y BUPRERIE,
FREARERG AT REITH, EBRAREENIMR. &,
2Xi&. &85, KEEFEEBIT.
In areas rich in biomass resources, the solar energy + biomass stove heating model can
be promoted and formed. The bio-solar complementary heating system can achieve
intelligent control, which can maximize environmental protection, energy saving, 24-

hour, fully automatic, and low energy consumption operation.

A PHEE+HIR S SRAPRERIRT

Solar + Gas Boiler Heating Model
AERASHNE TR EMEX, FIRRNKMEERALREERZR, B
REXPREEE, BESHMIEKIAESRAREERMFTIAMIEITH
iR, ZEAMBERESWES, KPREERIERAIX60%LL L.
In areas with sufficient natural gas supply, the dish solar concentrating and tracking heat

collector technology is used to efficiently gather solar energy and replace the solar high
temperature heat into steam through heat conduction oil for heating. This model has high

environmental and social benefits, and the solar fraction can reach more than 60%.

K2-5 KBHBE+EM R R AR AR Ui RE &

Fig 2-5 Solar energy + biomass stove heating model flow chart

Kl2-6 ABHBEHIR AR I R B A AR

Figure 2-6 Solar energy+ gas boiler heating model flow chart

S




20104F AR, JAIALETE1000RPREHFRT “KPAREH" LHREE 4D
REBER G . RERRIEAPRAERMERT0%, KA BENERH
FEHER, BLIERRLP. EYIRRERE MSMEKIFARFZH,
SETHKEAMERZ0FHKU L, EREFK16-22C.
Since 2010, Hebei province has carried out a demonstration of the “solar +” multi-energy complementary
heating model in more than 1,000 households. The system is designed to ensure that solar energy
contributes 70% for heating, and the rest is supplemented by ancillary energy sources, including electric
boilers, biomass briquettes, gas and air-source heat pumps, etc. Every 100 square meters of building is
equipped with more than 30 square meters of heat collectors, and the indoor temperature can reach 16 to
22°C.

#<2-6 AL & KPARE+ % BE B AMNEURRIB I TS MEXTEE
Table 2-6 Economic Comparison of Solar Energy + Multi-energy Complementary Heating in Hebei Province
BT EUR 7% 54%@ ﬁ—%gﬁwﬁs
B BRE (Jo/m%) Cho) 4

Model Investment Unit Heating Cost 5-Year Total Cost S-year Cost of Single
(yuan/mz) (10 thousand yuan) Ancillary Energy
K PA Be+4E Y B8 .
Solar Energy + Biomass 4.3 913 4. 85 /
Energy
KPHEEHRS, ~
Solar Energy + 4.6 10 12 5.1 5.9

Combustion Gas

KPR BE+HGR

Solar Energy + 6.5 10712 7. 05 6.3
Heat Pump
K FFIBE+ P B N
Solar Energy + 4.3 20 29 5.5 8.5

Electrical Energy




2.4 EYRSUCEPHEIRAMETL

2.4 Biomass gasification centralized energy supply technology model

SEMRSUNMUBERETFRFWESR, MABHTHEMRSFemUEREHMS, T
BAE, HEAF;

»Biomass gasification not only solves the problem of waste disposal of straw and other wastes, but also
helps to increase the effective supply of high-grade energy such as gas, turning waste into treasure and cons
into pros.

SEBRSAINEINGGTE, EFHITRSIFE, LisR, RPEAAE, ¥ERS;

»Biomass gasification inhibits production of NOx, produces clean, non-polluting, convenient, and efficient
gas for farmers.

SEMREFREE, FRBOK, FEERE “SAS, VAR MERLRRE, —MRItHE
FF A 7= 241000-2000m AT JAS
»Biomass resources are abundant, with great potential for utilization, in line with China's energy

development strategy of “using more gas and less coal”. Usually 1 ton of straw can produce about 1000 to
2000 cubic meters of gas.

SRR ARRIESH, ATUER. #5, &8, SSRGS 5K
pEaad-F

»The energy usage patterns of terminal are flexible and diversity, which can supply heat, gas, and
electricity, and can also produce terminal energy products such as synthetic liquid fuels and hydrogen
production.

SARSRES . BRRES, BRTEYIRERERKERE.

»High calorific value and high combustion temperature of combustible gas solve the problem of low direct
combustion efficiency of biomass.




S£GHEUERES AL, SYRSEETHSTERBREHTRSEEEETEM
RFEMXHSEE, RPAERFE, MEBBEREY, REMRSRRZ X EFMHE, bk
RPRBRERTARES .

Compared with the traditional coal heating method, biomass gasification centralized gas supply can effectively solve the

problem of gas supply in rural areas not covered by city gas pipelines, which is convenient for farmers to use and has good
heating effect. It not only solves the problem for areas lack of gas source for heating in winter, but also provide cooking and
bathing energy for farmers.

I? Ej:x;l:\ —|;J— y 1 Ay IEI I—I&'l’x High investment cost and long investment return period.

f/CHHIJ;E, ZRARGFEEES Q%—léj_, &ifiiﬁ, GiE R RS E o)L, For a long time, this

technology has problems such as high tar content, difficult to disposal, and easy to cause secondary pollution.

$1_L1,ﬂ5/_ K Hﬁ}ﬁzgﬁk =z /EE]’] 'ﬁ]\*&'ﬁﬁ o Unit heating cost lacks of price advantage




ST 2 RS ABS LE P RE LR, RBIMIRERD AR
SBAERHEER, REPTRSEPRE—ELIRT, #
REE NSRS RS EEEEMRSRAIRGEE H AR, Hhn
2SX%, BEILEH 396 B4R T 5 EERE.

Straw pyrolysis and gasification centralized heating project of Feixiang District, Hebei
province, using external heating continuous pyrolysis charcoal gas co-production centralized
heating model, pyrolysis furnace and gas boiler are integrated designed, pyrolysis generated
high-temperature mixed pyrolysis gas directly into the gas boiler combustion centralized
heating for a total of 396 households in East and West Jiabeipu Village, Feixiang District to

provide clean heating in winter.

KPR S PRENER MR AN ENER 38, B ENBRE® T K187, HLiRmEL
BRZRIK, LERPFBECREINENRE, BETE%A.

Farmers pay for the heating fees in accordance with the actual heating area, 18 yuan per square
meter every heating period, which is lower than urban heating fees, it also has a better heating
effect than their own coal-burning heating and cost savings.

i B HEREARIA39600m:, FRFEEYIFIAR2-160E, BFERLIRD
BURERE2. 5-30k, S HURERE990-1188ME, b —EUFRHIK
2653-31830,

The heating area of the project reaches 39,600 square meters, requiring 12 to16 tons of biomass
fuel per day. Each household can reduce the use of scattered coal by 2.5 to 3 tons per year, the

total reduction of scattered coal amount is 990 to1188 tons, and the reduction of carbon dioxide
emission is 2653 to 3183 tons.




2.5 I ERSEPIRIER AR

2.5 Bundled Straw Direct Combustion Centralized Heating Technology Model
O FERLER M PEEES S MITER; KD FRFRERAS TR

Raw Material Adaptability: Stove type suitable for various packaging specifications; the requirements for moisture and
impurities are not strict

O ERARERYE: HEBFK, BEEREA, 8 A a1 A0 Bl v 3 B KU
Low Cost: From field to stove, take as you go, reduce intermediate links and prevent fire risks

OHARFAME: ETLEBUN. %K. W, FRESHIES S HEE P BR

Technical Compatibility: Suitable for township governments, schools, plunge baths, farms, and residential decentralized or
centralized heating

CEFMANE: BINAEREETRES, BIETPEE, SIFRMESR.

Ecological Coupling: Harvest and heating season synchronization, straw returning to the field after processed by the stove, in
order to achieve nutrient cycling.




A E IR S AR ERNE, RATERAARHUEEHAEAL
B ITIERA . HEREIH-ARAERESE, RPREXIER], KAHR
RBFMELGN, REEIEZEFm. KA “BHWE B3 EN—FFES
BER—MREA—IEHE—AIEHE—EYRRERTEH” BEITZRiEE.

The heating enterprise or cooperative is responsible for the collection and storage of straw raw material, and farmers do not
need to bear the cost of manual and mechanical work for straw collection. The heating enterprise coordinates the heating
management and operation, while farmers and related heating departments purchase heating service to ensure economic
efficiency of the enterprise. Finally, the whole process of “straw collection and storage- automatic feeding- straw feed direct
combustion- district heating- ash discharge- organic fertilizer production- biomass ash based fertilizer returning” was realized.

Iy ﬁt%/ﬁﬂkﬁﬁi&D FaA e et | [ ][]

W REFT TEEE T LR

K12-8 AEATHT I ELIASE o BUIR B AR 5

Figure2-8 Straw Bundled Direct Combustion Centralized Heating Technology Model



U THEKISTHRIRBE A TIEH, RERERIPIGRSRI. MEERS, BRI
X5E7E, HHMRSRIME. B2 EHREREAEUE, KA10tTIHER AR ER, a1
37ATT, EhMEEER7. SHFAK, FIHREMRIGF4000t,

The original coal-fired boilers of Xintaizi Town, Tieling County, Tieling, Liaoning Province have low combustion efficiency, high costs, electrical noise aff
ects daily life of the community, and smoke emission pollutes the environment. Through the transformation of the old type coal-fired heating boiler,
10 tons bundled direct combustion boilers are used for heating, with a transformation cost of 1.37 million yuan, a centralized heating area of 73,000 sq
uare meters, and an annual consumption of 4,000 tons of biomass straw.




2.6 RFTBIIARI rural Biogas Technology Moder

FIHREHURAR=BSENRIEFOLBHFHERZ—, HEFHNAH
FEERMRHERBEAFTEENEN

Biogas production by anaerobic digestion technology is one of the effective ways to treat agricultural waste, which is of
great importance for sustainable economic development and rural energy supply.

1 hEﬁtlﬁ /A ﬁglﬁ

Provide Clean Energy

ZeE EN
O R T b f -
2 Improve Rural Sanitary Conditions ﬁ_‘ﬁ BRAEBNE

A SCIR RN EEHE MR Z IR FI A T s

3 Achieve Multiapproach Utilization of Agricultural Waste

A FRIE AR B & R

4 Promote Development of Breeding Industry and Agricultural

1m3VE S ~1 kgﬁﬁ%.?kgﬁﬁ

1 m3 Biogas = 1 kg Raw Coal =0.7 kg Standard Coal

S F EEEEE
l_e "EBB$'5’1 IEIBE$|EH|




WL RTFERRERER “H. B, |, B” B~E
RFARN, 2WBSEZETE. FrAEEEEIS30At,
FFEBR65TAM, FIFREFZI07KEHESEE; &
MRASIIE. FALEAERET7At, LEEEEIS0
At, FAEFFBS1152Am; EPMRABK~HE. 57
FEFTL928t, AIAE2 MLE, HMA5AEE.

Jing'an Group, Anping County, Hebei Province has built “heat, electricity, gas,
fertilizer” co-production and recycling model, 2MW biogas power generation
project. It can disposal 300,000 tons of livestock manure per year and produce
6.57 million cubic meters of biogas per year, which can solve the manure
problem of 100,000 pig farms; biogas project. It can consume 70,000 tons of
corn straw per year, disposal 100,000 tons of livestock manure, and produce

11.52 million cubic meters of biogas per year; biomass cogeneration project. The

annual consumption of straw is about 280,000 tons, which can generate 240

million degrees of electricity and 550,000 GJ of heat.
S




2.7 RIYPABERERAEL

2.7 Rural Household Cleaning Stove Technology Model

5% REtE, REPREFPRKZETARRBGH, IPRHRIRE. #RO. FEFABSEHTTE
BEyiE, #nTREMEMKATFIARES, RUEATUSIE70%LE.

Compared with traditional stoves, the internal structure of clean stoves in rural households has been changed, the combustion chamber of the stove, air
intake, grates and other internal structure of a reasonable transformation, increased insulation materials and waste heat utilization equipment, etc., the
thermal efficiency can be up to 70% or more.

F2-9 A IS RIEN 4328 Classification of Rural Household Clean Heating Stoves

A. BRERRERN

FEHF K Main features : Coalball Heating Stove
MEHENMT, TEaeEYR. BRFAEREIFK; ]
Wide fuel adaptability could be suitable for different fuel requirements such B. %%ﬁ%%ﬁh

as biomass and coal. % A Honeycomb Coal Heating Stove
IRRTESY, MOERE, SRUHIE, LHEMNREYR Category I Coal C. 2ZRRBEH

R, ZSWEHEER D, S-S RERERG Semi-coke Heating Stove
Full combustion, high thermal efficiency, low pollutant emissions, .

especially with biomass fuels, sulfur dioxide emissions are less, and achieve X . D. % ﬁ%%ﬁh

zero emissions of carbon dioxide . Bituminous Coal Heating Stove
FERMAEIIR, EBEMNHEERPIRERSKEE K. A. AV ESREF
In line with the rural habits of power using, and is able to meet the needs of Biomass Briquette Heating

heating and cooking for farmers. IES YR Stove

Category 11 Biomass
B. EYBBRCKERN

Biomass Pellet Heating Stove
I B e I




EVERREAH -+ EBPR BERRIE+IMERIPR =R +IMRIPR ISR+ IRERIPR

Biomass Briquette+ Special Clean Briquette+ Semi-coke+ Honeycomb Coal+
Stove Environmentally Friendly Environmentally Environmentally
Stove Friendly Stove Friendly Stove
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2.8 RIFEADHERARIL

2.8 Rural Building Energv Saving Technology Model
Z‘ZHE&“}'{%%“EEE’@EI?}“?’F’J% fRAMBERBETERTNTERAS.

Building energy conservation in rural areas mainly includes two aspects: thermal insulation of building envelope and energy conservation of building layout.

> EiPEERaREA-IME T8 E@. #E

»  Building envelope thermal insulation- exterior wall, doors and windows, roof, and ground

> BRfmETR-EEEN. RS

»  Building layout energy saving- structure form, building materials, and equipment




Bal, PEZEFRLEREFRN7 SRR, KA EERERAIMELN13Ct, EFAR—EHR

IFLBE

AR B REFERN20%-25%, db3R. At U THFHXIAFERERLSTFREFTIRERARRIE,

LA AR

BARIRL A PEE1S%AT, EINAE

FEAIPE ZE53kWh/me .

At present, building energy consumption in China is about 750 million tons of standard coal, and carbon emissions of rural residential energy
consumption are about 1.3 billion tons. Building energy consumption has been maintained at 20%-25% of social total energy consumption. Beijing,
Hebei, Liaoning province and other regions have gradually carried out the promotion of building energy-saving technologies in recent years, and
the heat loss of buildings can be reduced to less than 15%, and the energy consumption of buildings can be reduced to 53kWh per square meter.

B REERDRERARN

#ENUAPHRESRIRER

New Insulation Building Energy Saving Technology Model

IERARIRT

Technical Model of Passive Solar Energy Collector Wall

—(MUEPEIEFREREAIRT
Thermal Insulation Technology Model of Integrated
Wall Structure

BT RERIRREMEEA

Building Thermal Insulation Measure Technology




HELF X RN E T REEFIIEREAN0. 336/ (mr. a), PAALIR. RiE, AL X A6, 1%ZER50% T getn
HERER, ERFFASTCHERERIEMS-6. 5%, ?ﬂzl:ltﬁi’ﬂlzf).,ﬁi’]%ﬁ/\ﬁ ﬁ?;zSO%E%l?_F TERAT
REFRHET N, BEATHEMKS000RAt, BHZHEMLKEBCt, ThHE2ERETAERAIMEE/MNI0%ZEA.

The average heat demand for winter heating of buildings in northern areas of China is 0.33GJ/(m’.a), and taking Beljmg, Tianjin and parts of Hebei
province for example, heat requirements will increase by 5 - 6.5 % for an average of 1 °C increase in indoor buildings practice 50% energy-saving
standard. There are about 320,000 villages and towns in the northern region of China, if the building energy-saving technology is promoted and applied to
50% of the residences, it can save more than 50 million tons of coal and reduce more than 100 million tons of carbon dioxide every year, which accounts
for about 10% of the total carbon emission of building energy use through the country.

Ro-12 BT 51T A AR HOT

Table 2-12 Comparison of heat transfer coefficient between building envelope and doors and windows

BHRE R TR &5 BSRE
Building Type Heat Transfer Coefficient Door and Window Structure (¥&/h)
W/ (m*.K) Ventilation
Frequency (times/h)
T RREIR G 1-1.5 SEREAT, FBEEAENT 1-1.5
Traditional Masonry Structure Low quality external window, tightness of the
room is not good
100mmiB & AR B RN E 2 BHTREHEIE 0.5AF
100mm Concrete Slab and Monolayer New doors and windows of building energy Under 0.5
Steel Sash efficiency
A EEE 0.7-1.2
Modern Urban Residence
FrEIEF T REBOR 0.4
New Building Energy Saving
Technology




RTREURZEEMI198F, EEZARELSH, BIPGEWARATIEREE, BETHERLY37en, [E
ZUBREFIBARKRAE, BUETRG, BEEMETERRED A TRET69%M37%, MERSIRBPEK T 50%

K&, H0.5%/h. RESFFHERIR4-7C, PRIKIBREERT27-44%, BHREETIRERFRILRI55%-70%,
THEMREZE .

In Erhezhuang Village, Fangshan District, Beijing, there are 198 households, most of which are of brick masonry structure, with poor thermal performance of the
building envelope, average wall thickness of about 37cm, and doors and windows are mostly single glass wooden windows; after the completion of the
renovation, the heat transfer coefficient of the wall and roof decreased by 69% and 37% respectively, and ventilation frequency of the windows and doors
decreased by about 50% to 0.5 times/h. The average room temperature in the heating period increased by 4-7°C, coal consumption decreased by 27-44%, and the

comprehensive energy-saving efficiency of the building reaches 55%-70%, with remarkable energy-saving effect.
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Suggestions
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3.1 MXERIAES

3.1 Enhance Policy Support

£ (EEREE) . (WEERETKPRBEARD) ERT,
HEBNAN 5] 3 E 5838 SRR B ) 3 3t X R P AT AR RE R O BURMLA
il % 5 BA TR AN ML I E, ZP 58RI RIEIT
RAH BIBUREE R .

Under the framework of the Renewable Energy Law and the Mid- and Long-term Development Plan

for Renewable Energy, promote and guide the country to establish a policy mechanism for the utilization of
renewable energy in Beijing-Tianjin-Hebei region and the surrounding areas, formulate and introduce
regulations and implementation methods with operability, and gradually improve the policy and regulatory

system for the development and utilization of clean energy in rural areas.




3.2 IRl RS

3.2 Expand Financing Channels
RAMHBUF S S8, MASHRABHERETRAM. BIEAT
FHERrEeMAINERS ST, RREILFHESREE KA A X AT
BARESIE RS 2 HiRXEgtemEX, N-L@E. mmi.
AT HERME RGN SRSTE.

Make full use of government guiding funds to increase the development and utilization of clean

energy in rural areas. With ADB and other international financial organizations as key participants,
actively establish and promote the green financial model for the development of renewable energy industry
and rural revitalization in Beijing-Tianjin-Hebei region and surrounding areas, and provide systematic

financial support for industrial financing, marketization and eco-friendly livability.




3.3 R GiEEeREAE S

3.3 Promoting Rural Clean Energy Infrastructure Transformation

PN R R H A X ReIR N R R T K, T8 05 8 XS R IR,
2 KRR ERIEMANER, URERERRMNAAES, Rk EE
BRFNBSIAFEMN.. KEBERAH R, ERBAR. EVRERKE
YR SAL B VIR BN RETHE G R IREM R AR &, SR EE IR
B AT FH R

In accordance with the development needs of energy supply in the Beijing-Tianjin-Hebei region and

surrounding areas, fully consider the regional resource endowment, economic development characteristics and
energy supply demand, take the clean and efficient use of energy as the leading, based on the clean and efficient
utilization of energy, the rural biogas household pipe network, solar thermal utilization facilities, air source heat
pump, biomass direct combustion and biomass gasification facilities, biomass stoves and other clean energy
infrastructure equipment are constructed according to local conditions, and upgrade and replace clean energy

facilities in rural areas.

S




3.4 INREVFREEH & FIF

3.4 Accelerating the Development and Utilization of Biomass Energy

FERERIALHX, GaRERPEENMEEEETIE, £
HSXEENX . ARG, AFVBMNERENBTEYRE
RBBRBOR; EEEMNEF X, DEYRSMEFHESNEH,
DLERNENETRERETHIRS, LI 8. R BEEMR
ZHBMA; SRR EM, BIRRBEYRENL, £F=EWR
FRELIREL

In Beijing-Tianjin-Hebei region and surrounding areas, combined with the renovation of coal-fired boilers and

the governance work of scattered coal, focusing on the promeotion of straw biomass direct combustion heating
technology of residential districts, public service facilities, enterprises and institutions, and other facilities; in
relatively concentrated areas of residence, set centralized gas supply system to achieve gas, electricity, heat, fertilizer
and other biomass multi-function utilization using biomass gasification centralized gas supply as a link and villages
and towns as units; with the upgrading of stoves, actively develop biomass solidification and the production of
biomass briquettes.

S




3.5 SEHERFT AT BAEREREL

3.5 Implementation of Rural Renewable Energy Alternatives

ERFERE LA E, EFREZRBIEMBIFFEN, X
HEMESBERRTR, ERBRIEMARER. SIr&xFRFRN
FE, KA ERAERR. BREFERE. R EFE LB
T GBI ERBAEREE. KSR ERREMR.

In villages around Beijing-Tianjin-Hebei region, in villages with natural gas pipeline network connection

conditions, supply heating with pipeline network; as for villages that can not be covered by the natural gas pipeline
network and with a fine economic conditions, vigorously promoting thermal storage electric heating, air source heat
pump, carbon fiber and other coal-to-electricity clean heating methods. Developing biomass, solar energy, and other

clean energy heating according to local conditions.




3.6 R RIIEIRFIH

3.6 Establish L.ow-carbon Villages and Towns in Rural Area

XGRS ERT, SERERHERERER A XK SR
Wbk RITE, FATTRE. AT RAERIET I K. 24 AR A R T
LA, BERURMMERRATE, B KFHRERIT . KFHRERHUKES
%, RO EANERS. TRBRARFREMER, SETRMNHAEYREE
PR, MEOURNTITREERN, MEBURAN X R ERR A, Dy SEIl E Rk Kk
HA E ARSI

In the context of the dual carbon strategy, combining the characteristics of renewable energy resources in

Beijing-Tianjin-Hebei region, the characteristics of community energy consumption and development direction of
resource industry, utilizing the comprehensive measures of energy conservation, renewable energy industry
development, and marketization of distributed energy system to establish rural low-carbon villages and towns,
actively developing solar houses, solar street lights, solar water heaters, etc., vigorously promoting regenerative
electric heating, air source heat pumps, and other clean heating, developing and utilizing biomass energy resources as
appropriate, promoting rural energy-efficient buildings, promoting carbon peak and neutrality in rural areas, and

providing supports for achieving the national carbon peak and neutrality targets.

S
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3.7 IRRARNBinaeilR -V
3.7 Improve Rural Clean Energy Industry

KAIBEERAEE IR, IR E 528 RATRIE RRIRBEA B
ZWARAE. RE, SRR, PR, XERBEH K.
BERNEGERERS L, BRESERRSEHEA, @itk
FER. RN, AWBEMERRT. BRNSITIRE, MrdEk Rz
B ERERARERERS L BREF R, BERERSETT.

Vigorously foster rural clean energy industry, urgently develop and improve the standards and norms for rural clean

energy supply equipment, promote product standardization and industrialization, in order to support the
development and growth of the industry. Foster the rural clean energy service industry, form a service mode for the
entire flow, and establish an industrialized service system. Meanwhile, constantly improve relevant design,
construction and operation standards, ensuring a healthy and orderly development of the rural clean energy service

industry under the standard system construction, and foster a sound service market.
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Thank You




