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ABSTRACT

Title : A Study of Micro Hydropower at Ban Mae Ramoeng School Tak Province

By: Thanachart  Sakulthana

Phanupong  Chayachet

Project Adviser: e

This Irrigation Engineering Project aims to study the method of solving the electricity
shortage problem in Mae Ramoeng School, Tak province which originally produced electricity with
solar energy systems but not enough for use. Therefore, the study of installing a hydropower
generator was carried out. At the beginning, the water head and flow rate in the area was
surveyed. After that, the process of installing weir at the upstream area was implemented and
then transfer the water through the PVC pipe to the generator at Ban Mae Ramoeng School. The
selection of the size of the generator is based on the Darcy-Weisbach pipeline theory which used
in the analysis of electric power generation from a cross flow generator. The constructing a power
plant with electric generators were then installed. It found that the calculation of the effective
head was 5.457 meters and the surveyed flow rate of pipeline was 0.07 cubic meters per second.
It found that electricity can be generated 1.873 kilowatts or 12,276.23 kilowatts per year,
equivalent to 1.047 tons of crude oil, and the carbon dioxide reduction can be reduced to 7.146

tons of carbon dioxide.

Keywords : Micro Hydropower, Ban Mae Ramoeng School, Tak Province
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1. High head Taruganiie H > 75 s

2. Medium head Taruganiier 30 < H < 100 wns
3. Low head Taruganileth 3 < H < 30 wms
a. Ultra-Low head Teuganied H < 3 wns
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M7 2-1 wansdeAmasiviinegeulaannuseanluineng

aduii UTEm vl STAULIA ansnsiua | maglada (kw)
Vertical
1. | Seabelllnt. Co.| - qow 0.5-3 0.3-5 0.5 - 50
2. VLH (France) Kaplan 14-32 10 - 26 100 - 500
Double
Ossberger reculated
3. Kaplan 1.5-5 5-25 100 - 900
(Canada) Bulb
a. ANDRITZ Hydro Bulb type 2-20 5-12 100 - 1500
Mavel Propeller 15-6 0.14-04 0.7-13
5. Propeller 15-6 0.7-14 2-50
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Ao Usun YN STAULTA ans1n1slua Aaaludn (kW)

6. 3 Helix Power Screw 1-10 0.2-10 2 -500
7. Ritz Atro Screw 1-10 0.25-55 2 - 300
Propeller 35-15 0.1-0.3 5-25

Toshiba
8. Power Propeller 2-15 0.1-14 5-100
Systems Propeller 2-15 0.1- 3.5 10 - 200
9. Niade (USA) Propeller 06-1.2 0.04-0.11 0.13-0.7
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HANISNNUATUIAVBLLATDILALATUINAINNO B VRS Darcy-Weisbach

1AseaulnNtaann1sdnsIlurNIsAIuIN loss Tunia kaznasaulndnAnedu

foyafiil 1. Sn1mslnagean 0.07  anuARASHOIUIY
2, wé‘fuLamﬂfwa’]ﬂé‘(umaﬁalﬂ%qquﬁﬂ 9.947 As
3. 5¥ULINYI0 349.14 n3
4. yunvie 200 Hafuns
5. Anasaludurie 0.557  WnTABIUY

Tenmsmunnsagydsluduronsallvanuunuitey

1%
= a

N@uN13 Darcy-Weisbach nsdisuiseu (lunsalilaginnsannisiinaigayidenuin

(%
v o = o

gadaiudsmvuassluaniduiuasiviaiu 4000)

6412

= ; Re = 4000
ReD2g

M

64(349.14)(0.557)
"~ (4000)(200)(2)(9.81)

He = 0.441 m

° = Y = y !
iqﬂﬂqiﬁ']U'JMﬂ'ﬁquLﬁUIULﬁUV]@ﬂsmlﬂﬁ wuududu

9NEUNNT Darcy-Weisbach nsaltutu

i
He=— ;f = 0.316Re*®
D2g

f =0.316(4000) %> = 0.040
(0.040)(349.14)(0.557)

Hf: = 1.096 m
(200)(2)(9.81)
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29
(0.557)
= (215)
™ 29.81)
H., = 3.395m

WesnmnAmsgadewuulutiuluvedamnnnidsiusdnzilvldlutunsudaly

a a

seAulamnUTEANSHA = 18al - MIgaydenan - nsgaydeTes

SeRULBRUSEANERE = 9.947-1.095-3.395 = 5.457 LUAS

T815AUIUNEINUlNT AnEs LA

Toyadidl 1. n31n13inagegn 0.07  @nuARASHOIUIY
2. szaulentnUseavona 5.457 1403
3. UszdAnsnmaseandnlnih 50 wWesidud

"0'1ﬂﬂﬂﬂ?iﬂ?iwaﬁﬂigLLﬁlWﬂ’]WﬁN’mﬁ’]
P = npgQH
P = (0.50)(1000)(9.81)(0.07)(5.457)/1000

P= 1873 kw
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nesAlsznauiils Juhundenldinsesinialiinndnuaudfnmisne 4-1

1517 4-1 uansnauandiveaasasindnnssualnih

Turbine type Jet type
Quantity 1

Weight About 350 kg
Rated output (kW) 1.87kw
Rated voltage AC150V
Turbine efficiency (%) 50%

Rated RPM 1800rpm
Phase number 3

Operating Environment

-10°C to 40°C (Do not freeze)

Usage environment In the air
Maximum flow rate 0.07m*/s
Effective head 5.457Tm

JUT 4-6 uanadnuniziasesnialui
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NAATUIULAZAATIZARANTSNAGDU

5191158 uNd Ul Andalase 1 U lasdnszaziiariinisidudszans ainluntddulazia

UszAnSnnluntnwas

oyadiil 1. wdanulyiih 1.873 kw
2. szezavinniglu 1 U 273 u
3. szeganieuly 13 24 il
naunIsnasulin
Pun = Pt

Pun = (1.873)(273)(24)
Pun = 12,276.23 kw/U
snemseaTisuvihduisuRu (Emission Factor laii 1 kKWh wihifu 0.00008531 toe)
MnaumsFuTisuwinisuRy
TOE = E x Emission Factor
TOE = (12,276.23)(8.531 x 10”)
TOE = 1.047 toe

snensAuaLRsuUsuunwasueulneanlenianle (Emission Factor n1sUasefesaunseyan 1

kWh 111U 0.0005821 ton of CO, equivalent)
PnaunsfisuriAngesueulneenleniianas
GHG = E x Emission Factor
GHG = (12,276.23)(5.821 x 10™)

GHG = 7.146 tons-CO,
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NANUNITUTUIUNSIUNALNY

AEInsHEn (W) x szaznainiseansied (§21a9) x 3.6 (MJ/KWh)

YSuanasaunawnu (ktoe) =
1,000,000 x42.2 (TJ/ktoe)

@

MaInsHEn (kW) x szeznainsuanned @alue) x 3.6 (MJ/KWh)

YSUUNAIUNAWNY (toe)

1,000 x42.2 (TJ/ktoe)

[

AEINSHER (kW) x Sreziainiseanied ($ala9) x 8.531 x 10° toe

YSUUNAIUNAWNY (toe)
#4914 Emission Factor TOE = 8.531 x 10™ toe

1 : gilenisldrussuuuimsdnnistoyanundsnu (2561)
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M15°997 1 An1sUaseieisounsean (Emission Factor) dmsun1sussiliuasuaunansuivetedans

UnAe9EILYIoInu

-
N

YUADLNAL/NAI9Y

A1 Emission Factor

WU

1.

[y

WEaNLLUUBgUR
drsfufioa
By
LPG
LPG

N UULAA DU
drsfufioa
drsuuudy
LPG
LPG

Ak ki
nslanasulnin

deued
R-22 (HCFC-22)
R-134
R-134a

Bug
N5¥ANYU Ad

WUseUn

2.7080
2.1951
1.6812
3.1133

2.7446
2.2376
1.7226
3.1899

0.5821

1,810

1,100

1,430

2.0859
0.7043

ke CO2eq/liter
ke CO2eq/liter
kg CO2eq/liter
ke CO2eqg/ke

ke CO2eq/liter
kg CO2eq/liter
ke CO2eq/liter
ke CO2eq/kg

kg CO2eg/kWh
ke CO2eq/ke
ke CO2eqg/kg

ke CO2eqg/ke

ke CO2eq/ke
kg CO2eq/m’

&3t Emission Factor GHG = 0.5821 x 10 = 5.821 x 10™ tons-CO,

01 : wuaamsUszliuasueunnnsuidmSuasAnTaIuriasdu (2561)
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Nan1sansan Ui ldlun1saanwuulsaliiln - 18991NYINN15E1929ANS LA ULNINUIAINAENSID

U 9(; dgj dl ! 9(; d! o L2 ¥ ¥ L v o1 U dl dl
seavilufiunuaiduinsinlagldnassseausainlamnamsiesinuIng 1

ANTIHUINT 1 WEAINAA1E152958aUluTELg

a0l nAA X nn\ Y A15ZAU szezNelu S2YLYIDVIY BV
(msl) WU (M) (m)

1 404282.476 1937216.334 604.339 317.40 349.14 FEAUNIUAL
2 404276.449 | 1937213.380 604.893 311.40 342.54 Fuvtsinsanestutl
3 404271.471 1937210.890 605.042 304.90 335.39 WUV T
4 404262.987 | 1937206.647 605.346 298.90 328.79 WUIOLITELIN
5 404257.498 | 1937203.902 605.458 288.90 317.79 WUV T
6 404252.675 | 1937201.490 605.423 282.90 311.19 WUV T
7 404247.256 | 1937198.779 605.473 277.90 305.69 WUV T
8 404241.086 | 1937195.806 605.673 271.90 299.09 IRt
9 404236.764 | 1937193.862 605.825 264.90 291.39 WUIOLITELEN
10 404230.499 | 1937191.146 606.092 259.90 285.89 WUV T
11 404224.931 1937188.696 606.71 252.90 278.19 WUV T
12 404216.475 | 1937185.578 607.702 246.90 271.59 WUV T
13 404211.872 | 1937182.839 607.856 237.90 261.69 WUV T
14 404206.873 | 1937182.352 608.172 232.90 256.19 WUIOLITELIN
15 404202.175 | 1937181.860 608.414 228.10 250.91 WUVIOLTELN
16 404197.516 | 1937182.206 608.184 223.50 245.85 WUV T
17 404193.716 | 1937181.893 608.077 219.00 240.90 WUV T
18 404189.735 | 1937181.565 608.013 215.00 236.50 IRt
19 404184.755 | 1937181.315 608.312 211.00 232.10 WUV T
20 404181.169 | 1937181.135 607.56 206.00 226.60 WD T
21 404176.226 | 1937181.135 607.281 202.00 222.20 WUIVOLITELEN
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[

a1l e X wna Y AsZAY sreenelu FTULNDRIN | NUNBLYA
(msl) WuI5IU (M) (m)

22 404171.181 1937181.836 607.059 197.00 216.70 WUV T
23 404165.527 | 1937184.050 606.956 192.00 211.20 WUV T
24 404159.719 | 1937188.403 607.360 186.00 204.60 WUV T
25 404154.428 | 1937190.939 606.885 179.00 196.90 TR VRIE RN
26 404150.054 | 1937191.886 606.588 173.00 190.30 TR VRIE RN
27 404145.444 | 1937190.412 606.320 168.00 184.80 IRt
28 404143.610 | 1937189.113 607.302 163.00 179.30 TRV TEAN
29 404138.669 | 1937186.915 607.963 161.00 177.10 IR HE
30 404134.907 | 1937185.555 607.817 156.00 171.60 WUV T
31 404130.566 | 1937183.802 608.730 152.00 167.20 IRt
32 404124.860 | 1937181.211 609.117 147.00 161.70 IRt
33 404115.085 | 1937177.852 609.633 141.00 155.10 WUV T
34 404121.337 | 1937179.528 609.029 135.00 148.50 WUV T
35 404106.251 1937176.922 607.839 131.00 144.10 WUV T
36 404097.968 | 1937176.134 608.172 122.00 134.20 WUV T
37 404088.972 | 1937174.440 609.092 114.00 125.40 TRV TEAN
38 404080.524 | 1937172.446 609.573 105.00 115.50 WUV T
39 404071.694 | 1937170.788 609.707 96.00 105.60 IR HE
40 404065.501 1937170.623 610.092 87.00 95.70 WUV T
41 404060.699 | 1937170.495 610.518 81.00 89.10 WUVIOLTELN
42 404057.440 | 1937170.409 610.673 76.00 83.60 TRV TEAN
43 404051.178 | 1937168.731 610.764 73.00 80.30 WUV T
44 404046.006 | 1937167.345 611.009 66.00 72.60 IRt
45 404041.633 | 1937166.173 611.427 61.00 67.10 WUV T
46 404035818 | 1937164.855 611.484 56.00 61.60 IRt
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a1l wna X e Y AsZAY sreenelu JTYLIBII | NUER
(msl) WuI5IU (M) (m)

47 404030.447 | 1937164.352 611.601 50.00 55.00 WUV T
48 404026.216 | 1937163.955 611.401 45.00 49.50 WUV T
49 404020.238 | 1937163.388 611.482 41.00 45.10 WUV T
50 404014.808 | 1937166.226 611.919 35.00 38.50 WUV T
51 404010.174 | 1937168.272 611.667 29.00 31.90 WUV T
52 404006.525 | 1937170.081 611.855 24.00 26.40 IRt
53 404002.662 | 1937172.185 611.945 20.00 22.00 WUV T
54 404000.329 | 1937174.693 611.945 16.00 17.60 IR HE
55 404000.031 1937174.852 612.595 13.00 14.30 WUV T
56 403999.379 | 1937175.265 612.144 12.00 13.20 WUV T
57 403996.567 | 1937177.195 612.661 11.00 12.10 WUV T
58 403994.251 1937179.344 612.949 8.00 8.80 WUV T
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