A

FoI150INNTNUE MIUTTUAN NN TUNEINULAENANTZNUA B TUIAA DY
a o = ) % :’ = a Y= 1
YRINITHAANFFINNA 15 1Ta udeurInendesea v
= o J
AIEY UNANIUUNITIY 1aa 1591
Sayan WINITUAAATUMITUNN AAINTIUNAINN)

dd‘ = a a 4 o o &
i’)ﬁ]]iﬂ‘ﬂﬂiﬂﬂ13ﬂﬂ1uwuﬁ WF.AT.LAT ATTIANA

UNAAEID

9
av A 4]

Y
el lddnmslszdiudnenndiundsnuvesmasianiwainindegusu Tag
= (9 A Y o w g’ = a v A ] dyq./ = a
Anpiman lasnTsainfaiudeuniinerdeweslnl vensntidednuinissziiuna
1A Y] a o P J o ® A
NIENUADAUIARDUAADANTLUIUMTNAAMFBUAZAATHMaAT IumTimedanin 1l
o Y]
Ta)5e Toai ludundaany
av 1 a @ o () = o w g’
NHANTTIVENUINNTUTLTUANININAIUNEINUVDINBFININDIN T5911TAI
= a v oA 2 A (a 3’ = Y o w A 3 @ 4
@ounIneaaFelnudatlsnanivdetnszuniniamas 11,288 m’/ U 0anszneuves
4] = 9 () = [+ 4 o
NFFININYTENOVAIY NFHINY (CH,) 60.70% (v/v), mMaasueulaean laa (CO,) 25.91%
2] a = 9 3 a o
(v/v) LOEMEDOATIAU (O,) 0.64% (v/v) Laziin1nuiou 18,817 ki/m’ Lazd@1mNsaHaAMY
{ o o & (<) a
Fanw Idmae 33.70 m’/Au wimhmadin il ldmaunumanedy vazwaa i awiso
%)) % a [ A o [ %
naunums lgmaedn 14 15.50 kg/Tu vagnaa T4 43.80 kwh/Tu dunuduiudemin
< @ a o = Y 3 Yy 9 14 @ a
Wu2 69 zeaamaBinnla 4 m’iu naunumslsmanedy 182030 kg/u naznan
[ a 4 A 1 a
aszua i 1d 5730 kWhAu msmszvinansznunadanadsusumsne liinan1ig
) ' AAE A ® A A '
TandounuI1 HANTENUNIAATUIIANTLUIUNITHAANIEFININNUAINANTENUA D
A 1 1T W o o 4 1
funadougigane nszuaumMIanaznouliaumny 591.18 duarsvou lasen lyaifeumn
Y '

701 599291170 NTTVIUMTIIVIINU Y A IWANTZNUADAUNIAADNININY 211.54 AU
4 = 1 = o [ o & = 9 o (2]
asveulasen lsdasumiiaell dusumsimssininlyldlse Towilumsnaununie

1 % 4 4 1 [ a 1

wedudinwanizny 1724 auasuou laeen laafioumiaeil msnaanszualiihldan
o 4 = (= a 9 o 1

nanseny 9.28 aumsvoulasen luaieumiael) midsziuludumsysemans lagsuai
oA Y 1 1 A Y o ~ 9 I

HansznUdedIadoutas 11U INANanTTNUAB AUNAdaNYeIM M 11/ 155

[ a J Y T
WaNTLl‘VIﬂLL‘VIL!TﬂEJWfl]13ﬂ!']%"Iﬂ'i$ﬂ$L3aTﬁunuWU’Nﬂﬁﬁl%}ﬂﬂL!“I/I‘Llﬂ?“]f?!\igljmﬁﬂ’fmu']ﬁualﬁ]



J a 4 < 1
Tumsasuunniimseaa ldduiesninfiszeznardunuiininlagszeznaiaunu
TagsauAwansznuaeduadoutaz histuAwansznuaodaadonveins ldnaunu
oY 1 LY o w = 1
Maeduiiauniny 655 Tuaz 664 U awdrdu uazmswaanszua i lassauen
Hansznuaodunadouay lusauAwansgnuasdadeniiszeznaiununiny 8.77 1

= o W Y A o o o Y A Y )
oz 8.92 U audrdu aunusIusImnu 2 09 5282NAAUNUVBIN IFNAUNUATEY
Y 1 Q‘ 9 s 1 LY = ] 1 Q’ Y S 1
auTagsaumansznuaedunadouiiauminy 11.23 Y wag lusrumansznuaeduadoniin
T W = a 1 Q' 9 = =
iy 1137 T wazmswaanszue liihlassauwansznuaedaunadoniiszeznaiiunu

w1 14.91 3 vag hisruwansgnuaesdaunadsuua N 15,193



Thesis Title Energy Potential and Environmental Impact Assessment of Biogas

Production from Chiang Mai University Wastewater Treatment Plant

Author Miss.Nantawan Sangroj
Degree Master of Engineering (Energy Engineering)
Thesis Advisor Asst. Prof. Dr.Det Damrongsak

Abstract

This research was conducted to evaluate the energy potential of biogas production from
Chiang Mai University wastewater treatment plant including environmental impact. Besides, this
research was to study the economical feasibility in terms of biogas utilization.

According to the assessment of the energy potential of biogas production from Chiang
Mai University wastewater treatment plant, the results of the study revealed that the combined
wastewater in the treatment plant was 11,288 m3/day. The composition of biogas, methane,
carbon dioxide and oxygen, was found at averages of 60.70% (v/v), 25.91% (v/v) and 0.64%
(v/v) respectively. The average biogas production 33.7 ms/day can be substituted LPG
approximately 15.50 kg/day and can be generated electric energy of 43.8 kWh/day. In addition,
when the two bio-digesters were used in the system, the biogas was produced 44 m3/day which
can be substituted LPG of 20.30 kg/day and can be generated electric energy of 57.30 kWh/day.
Regarding the assessment of the environmental impact in terms of global warming study, the
results indicated that the large portion of the environmental impact from biogas production was
due to the sedimentation process of 591.18 ton CO,eq/year and wastewater collection of 211.54
tonCO,eq/year. In addition, the biogas utilization in terms of LPG substitution and electricity
generation had environmental impact of 17.24 tonCO,eq/year and 9.28 tonCO,eq/year,
respectively. The assessment of economics feasibility including the environmental impact and
excluding the environmental impact of the biogas utilization, the study showed that LPG
substitution was considerably worth for investment more than the electricity generation because
the payback period including the environmental impact and excluding the environmental impact

of LPG substitution was 6.55 and 6.64 years, respectively while the payback period including the



environmental impact and excluding the environmental impact of electricity generation was 8.77
and 8.92 years, respectively. In addition, when the two bio-digesters were used in the system, the
payback period including the environmental impact and excluding the environmental impact of
LPG substitution was 11.23 and 11.37 years, respectively while the payback period including the
environmental impact and excluding the environmental impact of electricity generation was 14.91

and 15.19 years, respectively.



