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1 HARER
1.1 HIRRE

2008 F 1—3 AZELEARABRHEMALRAIRRE
X, EHFE 13 ANEETTHESEE AR, HEHRAHR
HERBEREMEH L, BE 12 M (BBREK). A
ARk it (A)IEE. B BAER): HEit
HX (CBEFEIH. DBV, EFEBE. FHRIE
%) REEMEX (G k. HOFHER): RiEEk
K (LAAEEM. LS RBHBE (KLREET.
LILH5TMH. MANLET), Bl NB RELBSR,, B
KRRERIRF . B EEE 15 MNERRF, HER
FFEREBATIESE 15 NS K. SR, KESHEMU
FIEESRAEAR, BREEKRBERHER: BEIRF,
176 /7, FEBRRF 174 F . IR FTF H B iF AR«
THEFERKREXBHIAR. SRAEBXMELRE
RWF (R D.
1.2 PHFESENGRSZ

WE P AERHTRENREREBASBEANR
B, BSXNESENBETERATAEHRR, KBT
EMRVEFY-SENERSESY, M+ ERLE L
EZEWNRE, FPHBEATEERELIEE, XAW
HepEF AAESARSERTFE. EENEEY
¥ HEPE (animals data base for energy potential estimation,
ABEPE) HACHRFHAFRMMERME T KT, B3
TZEBRARANT, FEFRAR FA Batzias %
AF 2003 F#RH T ABEPE #E, HLGHEHEEER
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2007 £AENMRRERXER
Table 1 The basic situation of family in different areas in 2007
A PES FY PHEE PEN PR AS
X BWNGE FEh WikEr AHER EHE #/hm’
JUjITES 16 000 2.1 22 4 — 0.11
J"HEEE 6667 2.5 13.1 1 1 0.08
&P 18100 2.5 33 1 — 0.19
BRPEZM 10370 25 44 — 1 0.17
FWAE 29500 24 48 1 1 0.78
HREE 25600 24 7.6 — 5 031
M@l 34500 34 2.8 4 — 0.07
IHEE 11366 26 49 4 — 0.24
FALRMN 19333 24 14.4 2 1 0.29
RIS 25214 3.5 44 8 - 0.13
WRIEFR 25470 24 3.6 5 — 0.19
THHHE 28800 2.8 6.6 — 4 0.26
LT 37867 32 16 16 — 0.06
F B 22214 2.7 9.0 4 1 022

: +Rn] HEAMKUERL LY, S5 DHHFR.

BAEFE, ZHAUESRRVEFRR (. BRE
B MTYRRESFSETIHER, BEMHNYR
MESE, BERERYENESENAREARES
EMESTE. 20ELENERE, SHEABECER
o KFRETEEBNTEE, SPERP 2007 F
MRS RET T HE.
AXWT
DM, =R xPBxDM, ¢))
AF: DM,—RF KESERANBSWAE § B maM
FTYHRARE, kg R—% i HYHREEBENFTEHE, kg
Bt P— 8 i MYREBRAB B S DM, —8
PREME i HYRFRTYORRESBRE, TEHN.
B, =DM, x Fac, @))
A B—F i MYRHE LS E, m’; Foac—§
i PP AR BN T RS EF (E3SCH&GT
FisE), mkg.
BAVBE B,

_ B,=Y 5, )
AP B, — RO XEBSFENER™SE G5CTEHT),

m’/a.

EMYE, AREREE 2 M EEX: 1 MNEENT
30~40C; 5B 1 MF s0~60CH, REFAES ML
RAKERE (W EEEBRAREE, BE—HHN
8~25C, EREBBRENRK, NEEELEHBH
KR ISCTHR=SER A 1, W 25°CH TR 0.89,
20°CH TR 0.80, 15CA 0.63 £, BESAER
ESHMBEL, WEARKEER, ## 2.0m EHKE
MBS, MAEES 1.6 m iR, BARRE
F&H 1.6 m AL F 3R SRACR B St N R (i
PREKEZEHREH], ZHREFE, #5116 m B
V3% 35°C. 25°C. 20°C. 15°C4 MYIK), ZEULEERE EXY

ABEPE BERUHAT T IE. BERHFESEHEWT:

B, =B, xT,xL @
K. B—BEFWN=SE, m/a; T,,—1.6 mHiE
A TCTHMMESERANT, EEHNY, [—8BFR
RHBEREZSHE, 0~1a CHRFBEVUAE ISR,
B & RIHBHWE 2 FiR.

®2 BETSE (B) HitHSY

Table 2 Calculation parameters for theoretical gas production (B;)
BIMERK TURRBRSH AwE =SEF Fac/

R F2

HEt R/t - 2" FH DM, P: /% (m*-kg™)
HER 1.0500 0.15 98 0.4221
PR 19.4000 0.10 65 0.1912!
R4 FR 10.1000 0.16 20 0.302
AR 7.7000 0.16 36 0.30"
BEBR 0.8700 037 20 0.04%5210
WEHF 0.8700 037 5 0.041%3-27
O#R 5.9000 027 82 0.0213-71
IR 5.0000 022 16 0.351-21
BER 5.0000 0.27 70 0,351
EINER 0.0530 0.48 38 0.50%21
HAMER 0.0055 0.65 38 0.121321
¥R 0.0390 0.50 80 0.1271
BER 0.0390 0.38 30 0.121
AR 0.6900 0.10 100 04312
KBRS AR R 0.36 2.13 0.40%%
NERF HSHNSERE 0.56 135 0.4522
T 031 2.59 0501

I SRR BEGERIE T SOR(17-19): FH5UR B 5 ARSI KT T
#R[20].

1.3 RESEFYBREMNHTEEF

B RPESBEFSENSE, AHTHEHSIH
BEE M IR TRV AR . AR e bR |,
WETHESERMGEEEREHNEHASFRENE
fh. EBEMABARWEM L, XIANHFERREY
B&mMN HKE. Y. Bk, RS ERFRE
BN, FELHE BRAAMTREEARAKX, FERHAY
BEFE. AWEXMN. ABEH, FHHPHRELEAA
IR BE BRI T IE VP A SRR, A BIRERE R A SYY
BEMEBHRTE T RAREREN LR, 8T RIREER
AT IR BRI ANERARABER R
BHREREEM, BERBTREKRE. #uk. AFER
XEWMBHAREBABERKTE FEFF. FEsgi
MEH 19%, WRA 25%, B BEHN 60%): A
B R R K B8R AP i R At mlaT 2L
R #F R RE S H AL

NBRERERITT E ik

NC=£(C,><CI‘;xFSi)/N )

AF: NC—RFREABEERE GIRER, ke G
—XEE | WYRNELYRRE, kg; CP—% i WY
FRAETEREILLE], %: FS,—5 | FyIRIKHbRAE
BEE: N—XKEADK.

BEVEEBERE 3 Fis.
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Table 3 Calculation parameters for various energy substances

BE EEERRE (205 5 A RS
& @ARSY% (ERURPY% Weokg') (ke-ke?)
IKIEREFF 5.93 47.31 12 564 0.429
NEREFF 13.56 13.18 14766 0.504
EX.S 7.4 422 12.54 15494 0.529
WILRET 17.67 11.24 14979 0.543
TEERFT 7.20 — 15033 0513
LLRWFFT 434 - 14753 0.504
BFRFF 10.50 19.09 14 858 0.507
HER 0 0.00 14 645 0.500
AR 6545 100 14245 0.486
KEHHF 61.43 63.86 15904 0.543
BEORHHF 3333 90.00 13 983 0.480
KERF 2296 — 14224 0.486
b2 100 100 20908 0.7143
B 100 100 9782 kJ/kWeh' 0334 kWeh
L 100 100 50179 1.7143
F% 100 100 16726 0.571
#BR 100 — 20921 0.7143

BOR KR : STRR[29]. [30]; 3% 2007 SESMEHM, 1 kW+h=0.334 kP,

2 ZERESH

2.1 PHESEHER

it EXx gy, ARANFEARESTS
B THEE. £20F 4 s BHHPHERES
B B,i5% 690 m'/a, 7E%EX4Hh 1.6 m HhiE IR FERFLE
EAREAERT, HERESE#ITTEBIE, B
AHESRPBEFRSES AR T 450 m*a, BEEE
ERENN 9 MAEA. HYB TR X KA
BE~S §¥ﬁﬁﬂnﬂmﬁ$kﬁMLmﬁﬁﬂ@E
S BFHY 354 m¥a.

ME 4 TTUEH, ER>KESEESEHEES
BOEF) 95%, TREF R S%AEA, XiRBIERRBHELET
ERNBEAEENASKERE. NEREX L, 3
HHAEHKMET RPBSFEIENER. FSER
BEFTETS~SEBRKN BaERERTFHAHF
iF: $HLETPRENEAREED 16 %, BRAMER
ik 98%; TS WEESWEE 1k, FE 1L, HEE
REsgmb, REEBRER, BaERAEIKE
FEZIME, BUEFHKEHN=SE.

F4 2007 FRERPAEESER

3

Table 4 Average biogas yields of biogas family in 2007 m/a
WK iﬁ;“’hg/ i’éﬁfﬁlﬁ/ Eﬁéﬁ‘;ﬁiﬂ; B,/ lemibiiEy MAESE  EERFANEL ﬁEF‘%E B/
(m’+a") (m’-a”) (m’-a”) T #ZRTF T a @’ -a™)

Pl =] 753 — 753 25 0.89 0.84 560
FEES 197 — 197 35 1 0.95 186
iy ] 480 — 480 20 0.8 0.59 228
[ Lited] 485 134 619 20 0.8 0.67 330
b Legd 448 — 448 15 0.63 T 046 130
HkilE 364 —— 364 15 0.63 0.59 136
Bl 905 — 905 25 0.89 0.92 744
TRER 480 124 605 25 0.89 0.81 436
LM 731 168 899 20 08 0.78 562
T i R 602 — 602 20 08 0.71 341
WK KsTT 1102 — 1102 20 0.8 0.85 752
TLF41F 359 — 359 25 0.89 0.52 165
LT 1500 — 1500 25 0.89 1.00 1335

EHy (KB PU%) 657 (95%) 33 (5%) 690 (100%) 22 0.84 0.75 450
IR MR IR IE AR F REREN KD E 300

MRMER, ERARELICE T THARNELE, 250 iy
200

WRE TS ENAARY, BEFEATEFRBEMNE
A, BE—IMREXENBERS, NFE, TF5
m, MEEEERPAME, SERNEEBNE. 4.
ARERFFESBETUAE 1 ®R. TUEB—LHF
1a e BRAELEBAMBENEA TS ERE, &3
239.59 m*, WARBAERZ., BAAZBRSYHTES
64.83 m* 71 29.67 m* (HARMSH YR WE, XS, B,
BRESERD, ERAES. Bk, RFPESHBE
FREERABE LRHE. BNEFAE, URKE
AOEERER.

150 133.056

96.960

100+ 44827 ﬂ
29.670
L=,

¥ »BF WE wAF A
ERKE

Bl SAERGEFRF

Fig.1 Annual biogas yields of various excretions

PSR /m

8

FXUREGESENEERE, ¥, FHEFA
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B. FEAOHENEXE, M SPSS12.0 #1TTHIXS
. R 5 iy RAFKEBSHESSESENER
HEEREERTEAXNE (BREME P=0.00<001), 5§
HHIFFRE R R B E K SRR ME0.01<P=0.045<0.05),
MEREANOHFHXEREE (P=0.188). XHHERK
FHEMERE T KEARBHE=SE.
F5 BETFEXEERNEXEMNT
Table 5 Interrelationship coefficients of influent factors
for biogas yields
BOEFE FHERE AR HEXE

briia ¢ ” .
(Person FXE M) 0.952 0.152 .1.ooo 174
BERKBRE (P 0.000 0.045 0.188

i ES%HEEKPTFRE.

2.2 BRHBREWNREEFHZOEMW

B BB, K6AHT 2007 FHERF ALY
BREHREN: BAREP, RAALEM. FEBE.
LTI, HAMRESKRAADREENETSHE
BERP . B EERQEFTMBESE, BERF
FIRBEANI BB BT S 4RI 419.56 kg, R TEBSR
J° 501.18kg pRIEMIVE TR & .

KR HER P KEANGERM T HIER TR
B, WRTMES. 2UMITHER TRER, F=022, iE
HZEE Y 0882, BHH P>0.05, EMLEFEHEHEMN
—ATEHERKRMT T EHEHEFTITH, WEHE
P=0.042<0.05, FEATLHAABBSRPAEHESRFER
BAWGRREEAREAUT BN, WHBEERFREA
HHEAFEEER, BEEBERHENEEANIGEHER
AR R B R E KK 81.62 kg, AIIRE
TEAELLE A 0.837(419.56/501.18), X LB B R B M/E,

EHBARETRAOBAT, WATESHRBEMRE,
HARARPANGRERTTHESRF NG 4% LA KR
e
6 2007 FRAEHRXBER P AWERERITEFE)
Table 6 Per capita rural household energy consumption between
two types of family in investigated regions in 2007

kg
EBARS RS
#X
hE BR ..  EhE W )
wEE wF  O7 mge g v B

JIIFEE  76.66 281.37 358.04 1147 6270 70.16 14434
J HHEE 32880 5745 38625 16648 3096 3027 22771

BRUEABH 2518 31112 336.31 5.18 209.82 37.80 252.79
BRPGIEFH 22091 223.57 44448 8599 130.16 52.17 268.32
BEAFE  53.65 509.23 562.88 184.62 55329 2603 763.94
HlEE 4391 44232 48622 3841 34819 2722 413.83

IR 10285 44638 549.23 4148 25051 119.00 41099
{IAEE 55502 602.81 1157.83 0 140.12  87.00 227.12
MALEM  849.02 371.70 1220.73  917.35 24522 8240 124498
RIS 168.03 326.13 494.16 3570 5947 5517 15033
WHKER 103.86 370.28 474.14 7175 11047 159.82 342.04
TLH4HE 2645 39227 41872 4059 295.13 2729 363.01
Wi 8276 10893 191.69 4256 8778 219.56 349.91

FEA Rk
iy V7814 32303 50118 137.88 20455 7712 41956
£7 WMIUHEX TREIHHABSKITE
Table 7 Group statistics of 7-test
RPKE T bRAEE RRRE HEE
A8 BARP 41956  383.92 28.94 176
B EWARS SOLIS 36524 27.69 174

F8 MUBFETHRIHEER
Table 8 Results of T-test for Independent samples

75 EZHEH Levene B

BEERK

F FHEREHRE t

BB NERREE BHHZE  HREFER

95% & {5 1X [A)

L R
R HERS 0.22 0.882 -2.037 348 0.042 -81.62 40.06 -160.42 2.83
HERE -2.038 347 0.042 -81.62 40.05 -160.40 -2.84

H: ES%MEEKFETRE.

EFRERBHEREWT (H2), AEHK 2007 £H
BRPANYFLEABHHRZF CRESTHZ 1489 kg
F1122.99 kg, & AL EHEFER 4% 29%; THESRFA
BWHEEABEHERBNAREIHE 2834 kg A
149.80 kg, &7 AXIRAERERT 6%F 30%. HERTE F LB
FERFRETHRER, BEREEEREE. 2007
WHARP ANWERERBITSE 162.03 kg, MEHSK
R EIX 265.62 kg, 4 5 &5 B A B BEFEHT 39%FT 53%.
BRI NHEBH BN AREER] 77.12 kg, HEARPA
BIBEEREN 18%, BN THEEAIGEEME.

Z LFR, 2007 EBSRF SXEBB SRS KERE

HWREWGFEEREER. BRARPEREYRESH
s BERTE LB 2 IR 33%F 49%, TIRBESKS 43
B 36%M 64%. AT WHER AR EYRENFA L
F—EMER, BEYREFRATEEEN, X&H
FHAEROER, ZEE. B, SEEENEW,
EHRRPEANLZ=BEAENEY, HAIRFTEA
M E RN E A, BB EX R EMRER
HABMBHREH. XUMEFRERDHEZLHNE
b PRATT AR, EIRAE 5K BE RERIH 3%+ S Ll
ERFEFFNBHEAR. BEEASRPOERHERES
ERTHARS, MESKHERERET 18%EH, X
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RAESEAESE LB THLE, HPTERER,
HEEBESRFEMERERLEITRT 15%44,
KEAWEER TR T 16%.

300
250
200
150
100

50

OBarrs B ERARF

AL 7% /kg

s V) B E I U

BERE

B2 2007 #%ERP AHRRNFHR (FE4K)
Fig.2 Rural household energy consumption per capita in 2007

RIABHT 2007 EFHERFS ABHE BAMHRLEH
), ERRBHEBERPMABDETRREETE
EL£R, BRRPH 1148kg, THSK N 107.7 ke,
BRRAT 463 kg AR H, HABHERHEER 40%
Eh. BERFEREBHOADEXANEHERF,
B EH R EAEHAMERT, FARERENENR
PERT REERTRENERR, FRASKKRFNE
MMAERE—EKF. BRESHLE, FEESKR,
FHAPHHESGELAHBE TR, FETHRERX: ®
e EEE RN A AR B R U EEARFRE.
RFEAHESE MR BHAREE, UREAREE
BE, BRTERANE XA RE.
£9 2007 EFERAASEHARRSHHA GFEHR)

Table 9 Household effective energy consumption per capita
by energies between two types of family in 2007

kg

TOomesA /RS EERF

FFF 23.4(20%) 28.5(26%)

e 2.8(3%) 5.4(5%)

b 46.3(40%) —

B, 1.8(2%) 7.5(7%)
2 40.5(35%) 66.4(62%)
Bt 114.8(100%) 107.7(100%)

2.3 PRBSHANEST

1) &5

BRMEAHRAZTIRES N EESF R
SN HESHURTERFES R KA, XK
BAERZSEMRE MM ESTIHE, MBSNAELFR
BEEEUTED, XX RTER BB ROEZSHF
M. F 10 BRT 2007 EFHER P FERE
e HIED.

ALAE H 2007 FERRRF REREH. ABREE
XHAFHBETFERS,, KERBEZRERERA
B BIES S N 2.8%, ERTFEAS/ M 5.1%. EHLS
MREEIELT, THARP KL ETEENRIKE
FIERENEFRE SUEASIEERERNEE

ﬁﬁﬂ

10 2007 ERERARELRIHIER
Table 10  State of energy spending of two types of families
in 2007

AIRERE KRR RS ST SRR
Rpnn X/ X/t /%
HEARF 165.2 688.5 28
ERERRF 290.6 1099.1 5.1

R ESCRSRPERFESER 450 o MiFE%
B, BERAEEE, ARABREEGRRNBLSIH
B GELSES 5.0 T/ke), BRRPESHSNHESH
#rEh 938 7&; MBEMHBSRESEFNNNERE
RIFE (FERMHER 0.5 TT/ke), BEARPETBEHZ
FFE A 559 Tt

2) EENME

8 m’ S MEFEESR 450 m®, MBEAXLESL
AR S pe, WML 178 t HéE (BRTHM
%), PETMBEREBRRRS 1.57 vm™, EERHE
HHHEIRARTHEEKE N 3.61 m'/hm?, W—OES
MRS BB AF SRS, H25 TH 24k 0.314 ho?,
AHERMESNA.

3 it #

1) PYES BT E TR

ABFIER ABEPE BMAH S, &4 EARVEREY
ERERNRREMSE, FSLENBRESHERM
B, MEHETPEAHBRERFESEBNTE .
B EFENEES RO TYRAR S BARBR AR
EBETYRNESETFHR. TORRESIHFETES
BT (PEEHIERFS L), FLFa P EEN;
TMAMFEETYRO=SEFESRARNSRRSH, &
FEgy, MU FETESTYEEFERERAR, B
e, XASHER—ERENAHEHE.

2) BRpHRBEBEFSENERKRAEMEE

EHHBERFESBYRTBESSRE, XR2RAE
RESBHTYRESEFRE 35SCTHRAREF T
Y, BETHPELEE, “SELTREHENORE. THE
RFBSMKEHNERKRRE, AEPSBENET 35C,
RWETERFIATIHEHX 41 1.6 m HBAHEX
SERFFHERES, TREBRERHLTRAMHHEE
BE: AR/ ESBEEREXDNERE, Bt
BEEREEHTEES, AEPHEL=SHEER
Wt RE 9~10 BAA, FHHEIBE, LHEERT
BigreS B, MEFREPERGH=SETED 500 m’
BLE, dE4REEEE 300 m® £4AP). AXHEREHR
EEARKSE.

EwAS S BNEERS, WEE. ON, pH A,
HARER. BHYET. KBERIKESDY, EHpxE
SERKBEIRZRBEAR A FEAET, REAE
HAEHRDIBERENERERKEE LRET W
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HATREBEMBER B, AXMALERE TN AR
RET AR, HikS ERREMARTE.

3) ARKIBEREER

DM X P SR BB REAE, TEERK
E%ﬂ&ﬁmﬁ,mﬁﬂsﬁw%mmoﬁﬁﬂma,
BEEAKHE, BREIESROEELER, ¥HHEH
K. BRESHE, EHLABERRNIRT, BF
REAR T R BRI B ECH, HXME T HIEEBBES
/S RAERIH LB TR T 20%L4%. Hits4
HIBt Fu g Rl

4 SL5EIY

AL HIAERMER E, R ABEPE A MH &
EET 2007 FFEKRNFRBSTSE, HELERM L
HUHATHSRP SRR EREREHBR. B
FEXHFHTEMER. BLBE, FEFAERSILKHE
B RATE 450 m’s ERLFERF, RERRAHL
BEEMBESRBRY, XERENFEMBARKE
B LkETHSHBHESE, RPEENHEFRES
FREEREENEMERXR. BELEFSENES
REIEE, HERKETFSMER 22°C, ANER
BTN 0.84, FIRFE=SRENA 9 MAER, E—
ERE ERE T ESERRAD.

WELERER, AARPFELEHARFERXEAY
RESTEFEREER, FAASKBEANRETRT
16%. EABREFEREHT, TEARFHEHELE
BE] 64%, THARFMH 49%: HLERBKHREER
HUHIRAEHEARR. BLETEBRMAER, HHER
BT 18%HI A TEFRER 0% AWF R, EREAD
ARARHFER, HIHNAEREIRS AERHT
RIS BEFELL I B TR, TWHATXKEREF . KR
SERARANTEAR, PHFFES 450 o', MEL
MHATEABLIAER, 2SS FME 938 M
559 JT.

GLmR, BERERRAEENRERNRMER, B
FEAR P RAESERERNEAREET, REMSHE
B, —EMKFEABN, FULRFERN=SE.
ARBERRFFEHORERA R, ALY

F—, RE—EHFEME, BEFALZHRBER
¥t

B2, MESHRBUSEER, EKER~SHE.
WER AR R B A S OP R, ERS
TR (EFF. AR%) REERURER
BHEE. ARAMEMTBEEMES, WAL — B
X, HFHARBBIKEE RGBT SE.
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Estimation of biogas production and effect of biogas construction on
energy economy

Tang Yunchuan?, Zhang Weifeng'*, Ma Lin?, Zhang Fusuo®

(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;
2. College of Resources and Environmental Sciences, Agricultural University of Hebei, Baoding 071001, China)

Abstract: Animals data base for energy potential estimation (ABEPE) model and farmer survey data were used in this
study to investigate the estimation of Chinese rural household biogas production. On this basis, the biogas yield, family
energy consumption, economic profit, and environment profit were compared between biogas household and non biogas
household. The results showed that the average biogas yield of Chinese rural household was 450 m’, under 9 months
normal working period annually. There was a very significantly positive correlation between size of pigs and biogas
yield. Energy consumption per capita was significantly different between biogas farmers and no-biogas farmers. Biogas
contributed 18% to household energy consumption, but provided 40% effective heat per capita. The employed biogas
digester substituted 15% of the commercial energy used in rural household, especially coal. With biogas facility, energy
consumption per capita was only 419.56 kg of standard coal equivalent, which was 16% lower than non-biogas family,
and could decrease the total energy payment by 2%. 559-938 yuan would be created from biogas facility annually, and
0.314 hm’ woodland could be protected after biogas used. So, great profit can be got from energy saving and less
commercial energy consumption when biogas facility is used.

Key words: biogas, energy utilization, gas yield, economy analysis
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