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1.1 R

PLETERE 5 700 k3% (FEHHAE 10 000 L35 KX
A, WEEEI0vd, R 15vd, pPERBE/K 85vd. KA
“ETHRES MBS LB KEEGTE” (R HiF
5 2009100584721), 4rHlit—RE &iRE PIRREH L
EN—BRREERRAHLE, SB8UT:

1) EREFRKEHHE

Hi#KE: 21.4vd; BEAE (TS): 8% REEHEE:
i KB (3522) 'C; HRMA: 300 m’, Rt: ¢8.00mX
7.00 m, #AE 1.05m; KAOEHKE HRT: 14.0d; &
WM MEN: ARFSE: 1.33 m’/(m’d), REHE-
RELE: TEREHIHEDSEN 400 m’.

2) RREHBERE IR

Hi#tKE: 88.6 vd; BEE (TS): 0.4%; REEEE:
20°C; HAMA: 500m’, R ¢9.00 mX8.38m, H#fk
# 1.05m; KAEENE HRT: 14.0d; BHEH: P
H, BRPESA#E: 02 m(m*d):; BEREHLEAES
X 100m’.

B B R A B3 500 m’.
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1.2 AEHITH
HFESLE, aRTEEETa, s 3K
FIEERAMA (KRB MEENHS, FRETIEIR
GHEEEE. HRIBERRANEEEERREN
HHEREENER, URSBRKFERHTERE. (KB
FEEMEYNEZAEEN FAMBENEE, RBEAR
it
1.2.1 REHHEZHAB L HRTE
REH LB RAOBETELAR (D HM
0 =em(T, -T;) 1
K c—REAT AR (e BRE S BN 8%,
AHEAEUK KL #), 42 KIikg'C); m— B REAE
S FEEEIRE, 214X 10°kg; Tr—BREBHEN
ELREERE, 35C; T——FrEkliRpEsE, sC.
Zit8, 0,=2696400kJ.
1.2.2 REGHICHEBARLHAE
REGLEHABRRORBEHEAR ) A
0, =24x(I, -T,)/[Zb, /(A - S)+1/(a"S,)] )
A 0,— R RMBEIMRIHE, BREABIRE,
K §—HER. BERERBREAER, 2504 52 ml,
176 m* 1 50 m?; S, ——HETHAIGERE Bt B AR, 228 m’;
T,—#S N RIBE, 5C; a—@IMEREBRE,
10 W(m™C); b—HSZBEHWE, RBREREN
70 mm, @EEZERAMWHRER N 650 mm; A,—HEH
EWEWE, RERISHRECY 0.042 W/(m''C), WHiR
SHAHH 1.3 W/(mC).
28, 0,=146160KkJ.
1.2.3 BEHEKEERARLAGHRE
BHKEEHAREORETEAR 3) HM
0, =24x{(T, ~T,)/11/ 2xLA)-In(r, / r;) +1/ 2zr,La)] +
(T, -T,)/1V/ QxLA)-In(ry / 1) +1/ 27ryLa)]}
3)
Xf: O,—HFENAFEIMROIE, O, T—#*
KEERE, 60C; T,—H/KEEEBE, 40C; r,
HRBERSEZ, 100 mm; n—REBEERRES,
20 mm; L—#. HAKBEKE, 50 m; A—FEHR
HESHZEK, 0.042 W/(mC).
BIHE, 0;=17249K],
FEit, BRB[SKEEBHRBREHD
0 s=0,+0,+0:=2696400+146160+17249=2 860 MJ

2 GZRE9H
2.1 RAKN
2.1.1 BABFMH
ARG AT AR IR LB R ESARERE
#oK, BEEROKBEHRBETRBERARRR. ZAm

BEF, RN RENRERRERLER. BIHAP

REMBBEHAR & HE
Q=191 (4)

A Q—BRRPEtHE, K: r,—BSERP
RE, m’/(m’d); g—BRABSKERE, 22 MI/n’;
——BRBEPHEE, B 80%.

BERBRFHERE 0,=04=2 860 MJ, HBSHREP
ESEBEBRSBE r,=0s/(q n) = 2860/(22x0.8)=163 m’.

BAREHESREHR 500 m°, WESMRPARER
BESERK 32.6%.

BARBRPEYMFRRBPRRKER, BAFEST
BRFREAR, BEARPMBER, SOEARKSR
o ZTREA 2t FHRKRE, REXAN S .
2.1.2 Kfagkio#k

KRMHgEm# X2 UK g B TRMAHBEE
B, ZRETRIMR. BIEME, TLHERNET, H
GERESRAMER, FTEZATAMERELREE
B DA ERFEERFEREFEHARBX A6, K
FEERE MARZ BHERBR TR (5) HgIHS

Q= Aln,(1-1,) 5

A A—EX/BXHREHR, m’; —ERETEAF
HIBSTRAE, 20.7 MY/(m*d); n,——ERB S HENRNE,
B 0.55; n,—BEBREKBHIRAE, BO.1.

ZitH, 4=280 m®, W KFHAERBRINEN:
280x1000=28 J7 It
2.1.3 BRAEGLIRA A ho ik

ASRBRAFAMAREBRHEBKE=TES,
BERBERKBMERREFHMEMAREERE. AT
EXHABESBARENG, 1 ® BAKATERE
1.8 kWeh, U] 50 m® {HSATRH 900 kWeh, HH—&
50 kW FEFERHEYLAHE, BRES 16 h, FENKHEN
4 400 MJ, ERXKAFIHEN 70%, M Q an = 4400X0.7=
3080 MJ>Q =2 860 MJ, &85 4 REN LM,

—& 50 kW FIR BN K AEREBEREXAR:
50 kW X 500 JT/AW=2.50 J 7T,

2L FHE, 3HNAARRREERLE 1,

®1 TEMAFRBHEGH
Table 1 Investment estimation with different heating methods

FEMEM R/ it/
AR REWT % 3
BRI 50 000 6 000 56 000
KB B 280 000 33600 313 600
SR B AF H 25 000 3000 28 000

R 1 HURmTm, 3R RNETRAMR, AR
HE, #e UL R mAFHRESR, BFSKRP M
KHEEMAMBIRAKABFAMA 3 AR
A2:11.2:01, BREERKAFH MG B EBK.
2.2 BEITHA

3 Fpin# s AR KA RKBEIF ML, TEETH
HEAE, RAKE)HRERMBEREHER, WEEBIT
BRIAE.

1) B#%

WEFRBKBERREBIT 16h, THERK 0.25kW, &
RFEHER 4.0 kW-h, BHE 0.5 T/(kW-h)it, EIEH3E
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B H Y 730 7T

2) %P

S I 1000 50/a 3, T 3 Py REEITH
#5241 730 Jt/a.
2.3 ZFYEPF

D #RASEHE

EHRBFES, M—NTHOZF KA S
BRE, FHSENER (WRERGE, BRksx
%), BHHZEE S M ENNEEN R 0FBUE.
HEE. RRANESERFEEURABRERE). AX
KR #REAN K MG RBTLFRNITE, BRE
HR¥EAMES BRI FMHHNEFEOTREMN, THAR
(6) HHE, MARFZHAEBENR 2.

AC = Pc[ﬂ?:—)"—]«uiﬁiéﬁﬁ 6>
A+i)" -1

A AC—HFHFME, u: PC—HRARME,
n— ARG HER, a; i—EFE, W 10%.

®2 TEmMAGARASME
Table 2 Analysis of annual-cost with different heating methods

#E  BITRH FHER R R

A /7% 17T /a 176
R 56000 1730 10 0.1 10482
AR5 313600 1730 10 0.1 52767
AARUARFAE 28000 1730 10 0.1 6286

WE R EERDARTERY, BR 2 TH: LR

B AR R BT o R B EE DU B AP AR PR RE
¥ K 60%F 12%, BHERFHSE 2 Mm#aAR.
2) FHA
FARE MBS RMERAERLE L (EXRHE
B R R BB, B L 0.8 7o/m’ it HLL 0.5 FTTAKW-h)
).

200000
164 250
150000 | !\’ 9
I3 105412 -
~ L E )
S 1000 Q
& o
50000 | . ;
ABgemss @SB @RRERAHE
L BAWE

M1 RRm o AFHA ,
Fig.l Annual income with different heating methods

3) ZEVH

WL BT, 3 R ARG AT LR 3.

HE 3 WA, HRREK{MAMET AL RNE
M. BoRMRE, BREMNE. BITRAEETTEA
B AT EHF AAR R A

X3 TRmMAAREETH

Table 3 Comprehensive evaluation with different heating methods

m#AFR BRAEST FETWIT SBNT BHEET ERifE BITEE N BT  BAE S5k
B I0R 56000, 1730 105412, & 10482, #F EEFAHX REHEEE FE fBE BABEST K
KBRS BT e
ABHEE M 313600, # 1730 146000, # 52767, ® KEHI: BIPERE FEORNEE WE THEA Bt ©
ARRGLAMAMA 28000, (& 1730 164250, % 6286, & EEHAHX FEHEEE FE S#BE BAET A

3 & it

WHFHRSEAHMEARPRASTE, K58
HRABKEH ML, TEGESBP M. K&
MBRBRRBRBFH MM 3 HHR. X 3 #ny
RAERE. BITHH, ENENSFESHIEHE LB
B B2 5.

1) BRSSP, KHEgEMARES K ERHBFH
Inéh 3 MFXMEBEHR 2 11201, BRREAREF
B A3 R B P A8 S VB SR P I #UR1 K PR 88 0 4
FAE 60%H 12%. B K B RFH oy L8 5%
®AE/HIARE.

2) AAKEKIFEAMMFTXELNEFRER. B
AR¥EdE, LRGN, BITRANSFOSHERTA
BH B I FE SR I F.

3) FEAHSKPRASTEMRLCEFBIRE
KHEFAMBH .
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Economic benefit analysis on large and middle-scale biogas plants with
different heating methods

Pu Xiaodong®, Deng Liangwei'*, Yin Yong?, Song Li*, Wang Zhiyong'
(1.Biogas Scientific Research Institute of the Ministry of Agriculture, Chengdu 610041, China;
2. Rural Energy Office of Sichuan Province, Chengdu 610041, China)

Abstract: To solve heating and warming problem on large and middle-scale biogas plants, taking a pig farm wastewater

disposal biogas plant as an example, the economic benefits of three heating methods (biogas boiler, solar energy and
biogas power generation waste heat utilization) were analyzed in this article. The results showed that ratio of investment
was 2:11.2:1 to biogas boiler, solar energy and biogas power generation waste heat utilization, the annual cost of biogas
power generation waste heating utilization method was only solar energy and gas boiler heating method’s 60% and 12%.
Whether economic benefit, technical performance, or adaptability, persistence, biogas power generation waste heat
utilization method were better than solar heating and gas boiler heating. Based on the natural and economical situation,
the scheme of biogas power generation waste heat utilization is suitable for most large and middle-scale biogas plants in
China.
Key words: biogas, heating equipment, solar heating, biogas plants, heating methods, economic analysis
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