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Abstract

This research was conducted with the following objectives: (1) to survey the factors
affecting the uses of energy, and {2} to assess the potentials of energy resources available
in the village using ‘'touch’ model. The research was conducted in Klang village, Moo 9,
Chiang Muan sub-district, Chiang Muan district, Phayao province that consisted of 171
households. Data collected composed of two (2) parts. One part was about the basics of a
household such as: a) members, b) occupation, ¢) income, d) education attainment, and e)
land and property. The second part was about energy such as: a) electrical consumption, b)
type and amount of fuel consumption, 3) types of household appliances that use up energy.
These data were analyzed to assess the factors and potentials of energy sources at the
village scale.

Results of the study showed that majority of the households engaged in farming and
selling goods as 88.53%. Household members in average were 2-4 members as 70.06%
with annual average income of not more than 100,000 baht as 83.45%. Important factor that
affected energy consumption were occupation, income and number of household members.

Concerning the uses of energy, study showed that in average each household
utilized energy equivalent to 1,094.49 kg OE/year. This was broken down to electricity as
52.60 kg OFE/year, energy for commercial purposes as 108.66 kg OFE/year and alternative
energy as 903.68 kg OE/year. Agricultural wastes and livestock manure have high potential
as source of energy yielding as much as 154,576.2 kg OE/year such as rice hull, corn cobs,
and stalks of millet, and soybean as 152,590.70 kg OE/year and biogas as 1,985.53 kg
OE/year.
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m?* natural Litre
kJ kcal kWh kg CE kg OE
gas of LPG
1kJ 1 0.2388 | 0.00027 | 0.00003 | 0.00002 0.000032 0.000038
8 4 4
1 keal 4.1868 1 0.00116 | 0.00014 0.0001 0.00013 0.000157
3 3
1 kWh 3,600 860 1 0.123 0.086 0.113 0.135
1kg CE 29,308 7,000 8.14 1 L7 0.923 1.103
1kg OE 41,868 | 10,000 11.63 1.428 1 1.318 1.575
1 m?®natural gas | 31,736 7,580 8.816 1.083 0.758 1 1.209
Litre of LPG 26,620 6,360 7.397 0.907 0.635 0.827 1
‘ﬁu’l: http:/fwww volker-quaschning.de/datserv/fakioren/index_e.html
AT 2 Andruianuanldnnanisinems (Residue ratio)”
AL LTIV ELVEN Sms1aLIanae LMmm'ﬁ'ﬂqﬁ ATA9NTDY
SN
N7 NEAT 1iRsnansan falaifion 14 (MJ/kg)

W13t 0.447 0.684 10.24

Frauni A9 0.550 0.684 11.30
= ENAL 0.230 0.493 14.27

H19inn Fadntne 0.273 0.670 18.04
F19ne Tusazaneiv 1.262 0.648 19.23
fowdewfaden | A luuazidien 2.663 0.760 19.44
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tundng Wﬁf‘mmsﬂaﬂm GlEe gadau | dandouaaids | dnsdounfia
(N | douyad | aeauds somelire Tnw
Wiuls ;Taum(%) I T (m’/nn. arauds
(%) siuerld)
nyzila 8.00 0.50 17.77 13.64 0.286
1n 15.00 0.80 17.44 13.37 0.307
ang 1.20 0.80 35.22 24.84 0.217
In 0.03 0.80 33.99 22.34 0.242
i 0.03 0.40 26.82 17.44 0.310

fin . daviindievesuasiiaunsmaluladl nanmunsanunaununaseyinwaan,

(2547).

WU Aruart AN FaLBeIi TN WL 21.6 MU/m®

Y & s coa
1. m'ﬂ%{ﬁwug’]uﬁiq LAY

HANISANHILALINNT Y

annsAmmytusaede wodlszransdonluailssneuedindnineesnsauuas

AanuRnitly 88.53% TednFewiauns  HauidnlusinEen 2-4 aw Aridlu 70.06% uay

83.45% fa9AsaEauiisela v 100,000 uvAl eefidnedamalifaniaBFen 76,553.81

vw/afizewd  dswandlunmi 1 iladeddyidcananisldnaseuleun andv meld uay

uuanndnluefGan nenuqdna® GeunlssnauadnAnguasiusanig aeiiseldade

raa¥aFen  150,000-250,000 uwrell  HnasldnAnudmndiatigandiafaFaundszney

o
AFWINEATNITHNA LA TneiliBununi s waslid s @ama i dirtdandu 69.68%

LA 67.61% 109151 un M WA e @ewdaFan diad iaui s
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€0 - 30
24.84%
38.22%
40 - 5 22.29%
By i
§,~\\ L
By it}
19.75% '@ 17.20%
20 - 23 { 13.38%
8.28% ey 5.73% 15
EI R S 3.18% 1.27% 1.27% 5.10% X
! R NN IS oo IR A
o - 22 B3 i 10 - 7.01% V X B.37%
Rlvounir 25000 vnAl - []125.001 - 50,000 i) 3
[t} 25.001 - 50,000 wmA 160,001 — 175,000 1Al s E x % 1.27% 1.27% g ege
g g =
50,001 - 75000 vl [§175.001 - 200,000 1) il ' [ J—
B 75,001 — 100,000 1Al ﬁ NN 200,000 1MA]
N100.001 - 125.000 uml ST AL Ay ¢ °
Lr 1 ar oA a = o &
n.seliRaATEay 9. A UIBANNTN luATaFau

w1 e lduazanuuanndnluaiaFan

930,68 kg OEhT,
1000 85.23%
800

600

100 52.60 kg oENT 108.66 kg oEAT
200 A62% 895%
0 -
Tt BnndaSen i WEordamsuiu

n w2 AndqaunsldwasuednRsaiadan

2. ng linAIUIR A
mnm?ﬁ'm@ms’lﬁwﬁqmu’lum;iﬁ'mwudﬂﬁnw‘ﬁwﬁ’wm‘lﬂﬂwaﬁ'ﬂ 52.60 kg OEAT

sAf e ns iGN Ee WA Fan e 108.66 kg OE/yr AEATIEL uazms e inas

nAauNL 930.68 kg OFlyr ADATIEBU Fanmunnslindanunueistamade 1,094.49 kg

OEAr Aaafaday Rdndoudnn 2 Feazdivdguauinisliwdsnunauniludamigauand

fl
= ar

s 8 S e o = oo °
dnilmnanilvllidgaiaurusseaniumalulatindununaunulss@ninimgs  Aaziinistn
dudinnsldanulusnan

nuaan I renFInuldi e miusaetg nanasdiea iR %A

unign Feaaz 55.68 iATadlElaNAlRA LR Saeas 14.68 AT ld InHNAlEEu0n
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Aaua=aan fauaz 12.13 wasadldIiwaAliuaadne aauaz 11.99 el nlddl

Tanfa Yaaaz 4.70 waziadadld Wi Aldlunsssnouendnuarau  fonar 0.82

AIHATAL WARAIAI NTW 3

631 638
50 — 2.47 55.68%
40 kg OENear "9 UENYRAT g OEkNear 0.43
kg OEhear
3
0 11.99% U1 12.13% kg OEiyear]
20 X 4.70%
10 [SAS] 0.62%
r L5 . 5 —
= g 2 8 z
3 g 3 2 8
] jad % =S =z
# - = &
i)
=
=
5
[ad
-

7.72

9.29 kgOENear

a3 Endaunns i wiasaetadl ST lungusig q

a0

20

60 -

40 -

57 44 3293
kg OENT kg OEAr,
9 OB 1206 5.30 o g=hr
5989 32.10%
*kg QEAT kg OENT,
12.65% 517%
(T
LPG g ddwonds  dwiides

a1

a5

1000
800
600
400

200

88322

kg OEAT.
94.90%

3701 o h

kg OEHT, kg OENT, Xg

3.98% 109% OEhr,

—

R A unsy Frinlne

v
N 4 dadauns 1Eeme w A Fawn ditel

w5 dadaum sl didomAIaLIL

9
AU EwATLEDNANTIWAGEE  HUdH1RInnslERNg LPG  nnnanienas

b v ¥
55.98 IANAINTHNITUALTA Tapas 32.10 HiTuiuwdu 91 Faeas 12,65 uasinifuuuiu 95 A

Wufenay 5.17 MUATAUBAAIAAUNIN 4 Au1999n17 I EINENUEIREIM ALY WLARNRAN

BituFesax 95.36 07U Fauaz 3.33 unau feraz 1.29 uazdedinalwa ewax 0.02 muanAy

LAAAY N 5
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A0 NN TINEATAAINTOTNHIRA A UNAN U ALNULSZNBUAYY 2 A9UUAN

Taawiasldvnanisinensiinuléud unau 44

5 3 o e P - © e A 8w a
“II']"JIWF\ PR WAZH) AYLARIANT NN 4 TQWUQ']"JNF’}Lﬂﬁﬂl‘ﬂqqnﬂ'\ﬁ\ﬂﬁmmqq (LNAaY W 19

419) Nuszaian 415 s sevasudusiunazluaasfnasdetnaine  dadiadinialdswdu

nasuauFou eeldunawmeinisinldld dswanslumased 2 wudaun ol naw LAy

fausaniudy 152,590.70 kg OE/year

A19W 4 Ansnwdanwae lan soiinedmduwdsn s

RINAIU 1L N
S - . .| nudaamaeld 5
I i 1indan | daqmae | UTnmiag r ,, WANNU
TUARY | HANAR e o g o hamnsold
waa g Msa | waaldnn) 5 (kg OE/yr)
(nn.A ;. sz Temilsi(nn.)
HANAR
Aating 0.550 | 181,720.60 124,296.86 | 49,045.62
41 | 330,401 | ving 0.447 | 157,601.30 107.799.27 | 38,545.84
WOAL 0.230 |  75.992.23 37.464.17 | 25,900.67
d1alwm | 112,590 | detqinm 0.273| 30,737.07 20.503.84 | 13.243.93
SRUIAR 1,690 | a1fuuazly 1.252 2115.88 1,371.09 971.83
& 20,124 | apinasly 2.663 53.590.21 40,728.56 | 24,882.82
$9U 152,590.70
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ansdat | T
Wi | dawnng | e | .
. y fadanmw | fine 3
| % | yah ™ e | L, y y WANIL
B ) S ) ) RAald | Fonwin | waww
| g | aiuld | oudl Ui - R (kg
&n3 5 . y (mnn. | u@eld (MJiyr)
(617) Aell | YeUNe | TEIMe ) . OFE/yr)
5 youds | Vieuue
(nn.) (mny | 18(nn) \ "
A1) (m)
ia 328 | 299,300 | 52,198 | 6,979 0.307 2,143 | 46,278.23 | 1,031.43
ngxile 4 5,840 1,038 142 0.286 40 874.45 19.49
e 38 166 45 8 0.310 2 62.13 1.16
1ni 2458 21,632 | 7,319\ 1.635 0.242 396 8,546.52 190.48
ans 232 81,293 | 28,631 e 0.217 1,543 | 33,335.46 742.97
79U 4,124 | B9,086.79| 1,985.53

» 9 + H

AmiuyadndauimmimsgliduiraBonm Tenyjinusiaedn dadiaasinuniniian
Tofur Ta 4uau 328 s Andlulsznnnyanudnld 299,300 Alanfusall (51.95%) Andnya
sevaaan Idunians 81,293 Alanfusiell (37.42%) Awmiudedriinau wanslumai 5 yadng
g 3 3 =l ar L= =l 2t = 3 = )
vianua i BAnenawlunisuanfiaganawlite 4,124 gnuiafiueseiel wiatlsziiuiv
wasuumdiefauwinundufuls 1,98553 kg OEyr  TAUAINNAILANEN WA AN Y
nawniwL el fuisvn ld lumeisnlden  asfitfywmnadunissusmnianuaslinig

l‘ﬂi' » or "l d’ o v or
naneas wazyadndhagnszdpnzanevialy Gearsastmn 1 ldun niin

4. WUUINRBINTG MHEWARINY
3
N19ALATIZRANNITATHNANWUT T UM NANU (E,) nuﬁﬂgﬂwuﬁﬁummﬂ%‘m?ﬂu Af

L4
uaNEnTuaFaFeu (N) AulBummalfuasaiigan () WWaumanuduius felinnmg
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A3 6 AguLUA AR AdRAERfraIn s IdwW A it uiatng

- B -
YL W 2 Ay
_ a b c R aunsHlA
WAL
a -
B . E,=1.016 N +9.265x 10°1 +
TW#n 44.992 | 1.016 )9.265x10° | 0.892
44.992
GRIMBEMEN ] / E.=1.377 N +2.937 x 1071 +
L 1002569 | 1.377 |2.937x10° | 0.987
WA e 100.259
TRINAY ; E,= 19507 N +1x10° I+
387.493 | 19.507 | 1x10 0.993
NALNU 387.493
B 3
- E,=21899N+1x10°1+
391 532.893 | 21899 | 1x10 0.981 L
532.893
. . | L
e : a A9 APeRaRaM I LENANIY

: S5 L Y .
b Aa dulszdvonisldndwiuntutuandinluafiFen (N)
c Ae dudszananisldwssnuituiumalfeesaiaEen (1)
R e duUsednsnimiiunuaaduuuAnaed

ar 1

5. malulaBwsaanumaunuitinaue iy iuieting

madadenmaluladifieduuunslumsdasiuliiinswdaumauniuming
enmsfiamiauasassdiiiniumatuladfdendszneusy welulagm@afnedanwann
yadnd amnsanaununislEing LPG 1d 1,897 22 kglyr  Ambiudenar 27.24 1aan1elding

" y 4 .
LPG  vivuur wmaluladnrnf@n@emdudsod@emdadoanls WaoiuFeulunasmalud
Uszanms 40 - 50 % vasiuuazslil tazuiFemAdauaaansanaumunTiunari
Tlumytwsnetingldinanndinasldaies 10.69 % waluladnisdnesiues wjfinuRletN
tdnannluntstnandrnenisineanandniduesuealidiuon 44,299.1 A/l
maluladmslfimmesiudssaninmgs Tnsmwmasiulss@ninngeazauisadsendang 14
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i 3 o dew o '
Lm@ﬁL‘]ﬁ’ﬂLW‘Z\\TV}’LHW@N’IHLLH“]!N’HH




169

#31nan1534e
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1. dszansdaulupjdssnavandwiuingrinssuuasananafadis  88.53% 9189
pBauwiainn Taundnluaiie 2-4 au Andu 70.06% uax 83.45% 1asniiauiineld
Tifin 100,000 1Al TaeilAede? 76,563.81 umAl fRdudndyifinarenislindenu
Tur e1dw Meld wasduuanndnlusfaiden Tnenudinaseufivszneueindanaussin
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w1 DneRaLT 60.68% uax 67.61% rennnns ¥ Wi uaz e ndad o ddioma
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WAIUINAA 52.60 kg OE/yr WANWEWMAMIE 108.66 kg OE/yr LAZWANIUNALNY 903.68
kg OE/yr 89uanain ﬁmwmﬂulﬂlﬁmnﬁ%ﬁﬁmﬂTuIﬂﬁﬁwuwﬁamummLmuﬁﬁﬂixaﬂ%mw@,q
Tuweuns i desnguouiinisldndanumaunlugnmigeatnda
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NINRAW WA UNALN LUATAUTNAGNTL, 2548. TARNsdainua RN WASILEIdR
@ea v Sreuaiuanysnl. NsNRBLN LA AU NWANIW. 2542, Biomass Energy
in Asia: A Study on Selected Technologies and Policy Options. December 1999,

NINWRILILASAETURANY. 2530, MIAnmwgAnsTuuasgUuium slindsslung
wmazdgn. dAnindemeauasmauniimalulall neuWRLWASUNAWI LIRS aYINY
WAMIU, 2547 aRen Tl anw.12 nsuszinanamslindanulusfafou. Tasanig
i N AIUTULY. AT UTULNBUATUNUNAINU (AUW). 2546. ATUNITO]
Wl BLATHIATM IWANILTBI INe. NIZNFIIHANU.
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http:/Awww volker-quaschning.de/datserv/fakloren/index_e.html. AuFuie 20 1A 2547,





