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## 5187762420 : MAJOR TECHNOPRENEURSHIP AND INNOVATION MANAGEMENT
KEYWORDS : MICRO HYDRO POWER / WASTE ENERY / GREEN MARKETING / INNOVATION
DEVELOPMENT / RENEWABLE ENERGY
KOMGRICH PRAKOBTHAM : INNOVATION OF MICRO ELECTRICITY GENERATOR
FROM UNUSED WATER ENERGY . ADVISOR : KANIT WATTANAVICHIEN,Ph.D.,
CO-ADVISOR : PAKPACHONG VADHANASINDHU,D.B.A., 177 pp.

This dissertation main objective is to study and develop an innovation of micro
electricity generator from unused water energy that is existed around buildings. The research in
this dissertation is divided into 3 parts 71.Experimental Research is aimed to study, design
models and conduct the experiment. The results were found that high pressure and flow will be
producing high power output. This experiment can generate output up to 20W which is feasible
for development the innovative generating hydropower from wasted or unused water energy
simulated from the water pump. 2.New Product Development is conducted by qualitative
methodology using secondary data, interview on hydropower users, experts and aerates
enterprise, a focus group of landscape architects and observation in real context to find unmet
need and then synthesized 8 innovative solutions. The result of screening has shown that the
solution which suitable for developing the prototype is the use of wasted energy to generate
electricity for providing mobile charger service under green marketing concept. The concept
testing with coffee shop’s customer has found that user concern about the quality of a charger
while coffee shop manager concern about the economic value and not too high initial investment.
For conceptual prototype, it is required to maintain existing system performance, easy to install
and operate. 3.The Commercialization Feasibility Study has found that the value analysis in
customer perspective is feasible to market, initial cost of 24,000 Baht will be breakeven in 1 year.
The financial feasibility of starting up a new business was found that with initial investment
530,900 Baht, base case, will be breakeven within 3 years, and IRR=30%. The results from
acceptance factors of renewable energy have found that price is sensitive to acceptance rate.
Finally, the result of the studies can be concluded that innovation of micro electricity generator
from unused water energy to generate electricity to charge the battery for coffee shop service

under green marketing concept is feasible for technique, market and business.

Field of Study : Technopreneurship Student’s Signature

and Innovation. Management Advisor’s Signature

Academic Year: 2012 Co-advisor’s Signature
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Innovation) WIANTINNINNITAAIA (Marketing Innovation) WazWIsaNssNLlseaunisad
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Value Proposition) udmnssunewsinneulay (Radical Innovation) H1La1e AR uafvse
UFnMsiluenanBniviTa LANG 19N ARINAEWNNINUALINNUATIANGS WIANTINTITUTEY
(Complex Innovation) ﬁ\ﬁimdwﬂmqmﬂiuiamuﬁfﬂm@'LL°1J\1 LAY WIRANTINMU LA

1 ! d’ . 3 o o a a i/dd%/ 4ﬂl

AENARLLYAN (Continuous Incremental Innovation) mm‘a‘wmmﬂ‘imwmﬂwiﬂmuw@m
RIS

3) nsuihdszinnudanssniaegildnsniuazseaunisidaauulag

o o 6 1 dl v 1 b2 ?:/ b2

NMIAALTLNNUTANITNATNN LT 18] nlfnataNIuaatl a1aazastlsnaanun i
{2 dszianlnggleeldinasinansnnaingdaneninieudnnssneen iy winnss
Uszinndudesls waruinnssnlssinndusasldls aannisutadssinnudnnssuaes aiin

[ L%

[12] winnzAunistn g dun1sfansaunandusivza daiausasls douaeadag [20] A9

ee Sh_

[ %

WU MN AR RN 2981209250 A TN AN WIRNIINTNARI UL LA s uLILNA L e T 15
T 1luusnneen luEeaaleriduriTanssUunig [y WiANTINN1IAAA WIANITNNIZUUNNT
484 atnglaAAnIsulalssinnudnnssnaadla e warany [17] Wunisuiedsznnmiy
o s o ¥ v A 1 9/?:/ 1 o = =S ) | % aaa 1

suanwainnsdusdeslivze lilddug lddmudnauinaswe Rsaiudesidfizaanisuils
Uszinnuimnssumnszaun1adasuulas iWudszinnaisilasunlasannipuidntas way
nadasunlaslilarndindluacinaunn sesunisasunilasataasiintiuluwndnaldsas

1 -e:ll 1 1 I o Y o a A 1 a 1
111 N7 asudqulsenauLN9atineuATe A IE T ULN1INNULAN YFadaulsTnauL AN LA
Tdszuunisitnulud arniinanauiisinaainsnaglnisuivdszinnudnnssuniy

sudnwniuazszAuNsasuLlas aanunliAIRneh 2.3



11
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THE INNOVATION ROCKET

DESTINATION COMBUSTION NOZILE EXPANDER
Start with a clear Generate lots of Quickly get down Build best ideas into
vigion high-quality ideas 1o the best ideas winning mixes

317 2.2 Tungasanaasiilag [29]
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. @ o ¥ ! a o o A
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4) W ld (Implementation) WANAA NN 1T Laz
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|dea Process

Innovative ldea

A 4

Innovation Development

(NPD Process, NSD Process)

Innovative Product/Service

A

Innovation Diffusion

gﬂﬁ 2.4 NITUIMUNITUIFNTTHAILATNZIHAINNIINLNIUITIUNIIN [10, 19, 31]
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2.3.2 nMsWnunAlulaE
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2.3.3 NMSNAUIAREaANALUIAEAINAT (Technology Trajectory)
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2.4 NFTUIUNITNNNIUTENSSH (Commercialization Process)
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1) dagyanan (Market information) léun qulasduazginiulupain

a T

2) ngugnALiinuuig (Market  segmentation) AANENNRAMNARIAARITY
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A3 N7 2.4 WFauisudasntinuedmna LlatuAas L
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WANULAIRTRIE] ~5 g3 wa9-> TN MAWNRLAS | lanizduniuan
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2.7.1 STUUNARIUUN (Hydro Power System)
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AN9NTN 2.5 AIUUNUILLANTZULNAI9NUN [41]

Hydro Power System Power Generate
Large Hydro >10 MW
Small Hydro 1-10 MW
Mini Hydro 100-1000 kW
Micro Hydro 1-100 kW
Pico Hydro 0.1-1 kW
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ANMFUIZULNAM BN ARAUIALENNT1 100 TRt ld NN sAne1vizatadiiiadann
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Hydro Power = Head x Flow x Gravity ... (2.1)
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2.7.4 NauUn
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Renewable Energy Research Area 2547 2548 2549 2550 2551 Total
mw%@ummmamﬁmﬁ(Solar Thermal) 2 7 7 8 14 38
Tgamag(Solar Cells) 0 4 " 8 8 31
WANIUAN (Wind) 1 2 2 1 2 8
Wi (Hydro) 0 0 0 1 3 4
ia‘immut,mwn@ﬁﬁmwﬁq (Hydrogen & Fuel Cells) 5 10 14 15 16 60
F104 (Biomass) 0 4 4 8 11 27
luTefng (Biogas) 1 0 1 11 2 15
1an1uaa(Ethanol) 0 0 3 9 12 24
luledita (Biodiesel) 0 0 3 9 12 24
Total ) 27 45 70 80 231
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2.1.4) N1989NAAINLIUNAI

2.2) Aszddena NIUUAAMANLR Lmz@mﬁﬂwmmmNamﬁm%ﬁﬁmm?

a q
v

(Product Requirements) LazAa WhvnneueslAsnig
2.3) A9LATIZHBUIAAUIRNTIN
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4.1.2 ansainldlunmsnaaas
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40V 36 35.92 -0.08 Vo -0.22%
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nnaaaslaanisdsulnanaanln Aa n1ainauninanuaan g1l lussuy

Afaz 1 A0g wudn msisvaes Wid I luszuunnnauasinlinszuageu Tunmed

wsesulnAnanas Auduniidslnintuazgeanludasusnuazazanasiiladinisiiunasn

wninll TagannnisnasesnudiinasliingegadasnaTnanuaanln 4 aas ldnszua

243 faduant Nusaiulniln 86 Taas inliliAnnasiningage winiu 20.898 465

AT197 4.3 HANTIMARRIAINNITNNaen IWATIas 1 Aag

AU nazua A wsapulnin Aaalndin

wan W (mA) (V) (Watt)

no load 2.1 168.0 0.353
1 80.0 131.6 10.528
2 145.0 112.4 16.298
3 201.3 941 18.942
4 243.0 86.0 20.898
5 275.5 68.1 18.762
6 304.0 58.3 17.723
7 336.9 48.4 16.306
8 354.0 43.6 15.434
9 366.0 36.9 13.505
10 377.0 314 11.838
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717 4.6 Mampasaiinuaenllda i lussumiemindslninnssuunanligegn

a Q

400\6'mA —!—mA e\ e \\ att WatES
350.0
- 20
300.0
250.0 L 15
200.0 ~
150.0 - 10
100.0
/> T -5
0.0 0
noload 1 2 3 4 5 6 7 8 9 10

number of lamp

717 4.7 wnunanuaneinds i aldainnisiasunaen awasinee

a d @@ <
4.4.2 HANSNARBAAUATRAUTIUIAN 1 Falag
annisnaaesliuatlnaanudn Weanaluanuaanlu 4 aag szuulinidelnin
¥ 1
4940 Tudoutaziilunsdinaan il 4 ass inldiduluanuazifuazesiinauinsaiy 1

0104 HANIINARDY AR 4.4 WUFIAIUABHTINNINAADY AUAUGAIUINT Y

o dl =S o o 1 A o 1 dl a % dl
NUNANLUUNAVINUNA A7UW 60 AN LUANINITUIANLRAELAUATUR @51®ﬂ?$LL@1Wﬁ’1L@@ﬂ

244.9 Aaaunant] wazusasulnfean 85.4 Taas N liEleAn1aslnflas windu 20.9

o =

m6t uaziatiiAlfainnstiuiin 4a1uau 65 A1 wvinnnsuanslugtlaasnsavl (g 4.8)

k% ! 3 o

WU T BHAUANANA INA " ANz 21.4-21.5 356 upilanatuiuldszazuiia AN

AAI WA IS A aARIN1LTeND4 20.8-20.9 SH6
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V,mA Watt
R S WUUN e e el e .
400.0 - b and v MAARARANE oo T 200
300.0 - - 15.0
200.0 A - 10.0
100.0 - 5.0
0.0 LI L L L L 0.0
© O N VW © = ¥ N O M © O N O O = T N~ O o
2 2 ¥ ¥ X v H v @ Q@ 2@ 2 . o on 4 N N o
e A
Time

3117 4.8 naluassinasianlgainnimeaeuiuezes 1 4olu

AN9NT 4.4 HANNTNARALALATAY 1 F2TH

usau N | nezua il | Anaalndn usadlndin | nezua il | Anaslndin

No| a0 No| a1

(V) (mA) (Watt) (V) (mA) (Watt)
11 13:36 87.0 246.4 21.437 31| 14:.06 84.8 243.1 20.615
2 | 13:37 86.7 247.0 21.415 32| 14:.07 85.1 242.8 20.662
3| 13:38 86.7 246.4 21.363 33| 14:.08 84.9 243.2 20.648
4 | 13:39 86.9 246.6 21.430 34| 14:09 85.1 242.9 20.671
5 | 13:40 86.7 247.3 21.441 35| 14:10 85.2 2429 20.695
6 | 13:41 86.4 247.2 21.358 36| 14:11 84.9 243.0 20.631
7 | 13:42 86.5 247.6 21.417 37| 1412 85.7 242.8 20.808
8 | 13143 86.5 246.9 21.357 38| 14:13 84.4 243.2 20.526
9| 13:44 86.9 247.2 21.482 39| 14:14 85.3 243.7 20.788
10| 13:45 86.8 246.8 21.422 40| 14:15 85.2 2443 20.814
11| 13:46 86.8 247 .4 21.474 41| 14:16 85.4 244 4 20.872
12| 13:47 87.1 2479 21.592 42 | 1417 85.5 243.8 20.845
131 13:48 87.1 247.0 21.514 43| 1418 85.2 244.0 20.789
141 13:49 86.6 2474 21.425 441 1419 84.8 243.9 20.683
151 13:50 86.9 2479 21.543 45| 14:20 85.6 243.8 20.869
16| 13:51 84.9 247.8 21.038 46| 14:21 85.7 243.8 20.894
171 13:52 84.4 247.5 20.889 47 | 14:22 85.2 244 4 20.823
18| 13:53 84.2 2474 20.831 48| 14:23 85.0 2445 20.783
19| 13:54 84.4 247 1 20.855 49| 14:24 85.0 244.6 20.791
20| 13:55 84.4 246.9 20.838 50| 14:25 85.3 2425 20.685
21| 13:56 83.5 243.7 20.349 511 14:26 85.3 242.9 20.719
22| 13:57 83.8 243.7 20.422 52| 14:27 85.9 2449 21.037
23| 13:58 84.2 243.0 20.461 531 14:28 85.4 244.0 20.838
24| 13:59 84.3 243.6 20.535 541 14:29 86.2 2447 21.093
25| 14:00 84.7 2429 20.574 55| 14:30 85.9 244 .2 20.977
26| 14:01 84.3 243.8 20.552 56| 14:31 86.0 244 .4 21.018
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A137197 4.4 HANIINARDILALLATES 1 F2l8 (5in)

usau N | nezua il | Anaelundin usadlndin | nezua il | Anaslndin
No| 1an (V) (mA) (Watt) No| a1 (V) (mA) (Watt)
27| 14:02 84.7 2427 20.557 57| 14:32 84.9 244 4 20.750
28| 14:03 84.6 243.3 20.583 58| 14:33 84.7 245.6 20.802
29| 14:04 84.7 243.1 20.591 59| 14:34 85.5 2447 20.922
30| 14:05 84.7 242.6 20.548 60| 14:35 84.8 244.8 20.759
L'il’?ﬁiil 85.4 2449 20.9

443 N@ﬂﬁ‘iﬂﬂ@ﬂ\?ﬂﬁﬁ'ﬂ“ﬁﬂlﬁlﬂ;

AINNNINAABILTEAULAAETIUIA 12VIAh H1UNATLEAS L9aRiNieas Asuanalu
317 4.4 wudnanunsoilszanszua A ndnuusiaes lidaeAeae 0.35 uanil usasulni

1ae 12 Tas

FN9N 4.5 Aused waznazua linnldainnisdssquumines

NN | wsesu (V) | nezua(A) AT | wseeu (V) | nIzua(A) NN | usesu (V) | nezua(A)
10 11.90 0.348 110 12.00 0.349 210 12.00 0.346
20 12.00 0.341 120 12.10 0.350 220 12.10 0.359
30 12.00 0.341 130 11.90 0.360 230 11.90 0.355
40 11.90 0.346 140 12.10 0.344 240 12.00 0.353
50 12.00 0.354 150 11.90 0.350 250 12.00 0.341
60 11.90 0.340 160 12.00 0.359 260 12.00 0.347
70 12.10 0.347 170 12.00 0.343 270 11.90 0.341
80 11.90 0.353 180 12.10 0.354 280 12.00 0.341
90 12.00 0.351 190 12.10 0.358 290 12.10 0.356
100 12.00 0.353 200 12.10 0.353 300 12.00 0.352

LaAE 12.00 0.350
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4.5 Apsrzvnazagluansnaand
4.5.1 A1z NN NANTENUABNITHINUARITLUL
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! o dlcl 1 o o dl a s./da{ 1
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dinvaea i d lUduussinininazanasGess wasainaresindia iy ulddaag
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Auatifun1ene A Rae s iU UL

a
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2) nszuanunNslszquumiees
nstszqlwiduunings auin 12voAh Tasn1uagasizns wadlnieas @190

dszanszualvifdndruummeslidszunns 0.35 wantl Ausedulnin 12 Taas TeAny

v v
c o A
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dl o a 43( o o :I/ 1 dl =3 3| o o
wigaanila NI uiun1sEn Wil Falu nasdeuumnines audunisiiuuaqaiieu
Tpgazn liusssuraaazaantiln A A AN ks ureswumees (wa kil lawiniulnansa
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naaeidlduumnmes 12 s asilaaudulllsdn ussdulnineanaasesasnindialniingn



50

o o

rulii A Indpeaiuussiuiniaesuuninesdaeg denaliniaslndanlaainnisilszq

D

10 o a

LUALABTNANAIAININANAIAIAANIZULRINNTONAR L6

a Q

AN LUALAaTLN lUaaa NN TERN A TR A NTY [UALAUNI TN AR R TN
1 ca ael/ F7% dl = o [ o o
atinglafAlun1meaaal Al Fuummeinea s R luN1IMAAaY LAaTTALAUA UL AN NSUNNT
ff/ 1 -QI -QII 1 o zﬂl tal o £ % Aél
naandATssie llanaaziinLunmes ins seaynsuiuNa RN L AusN TG
3) fladeau

a

ann13danmlunimaaasnudndan ldainanalun1suan i (weesuludln

| ]
A a ' o o

M v n:ll = o a a a
VLNiﬁﬁ\WW]@@@LQ@W) LL@Z@W@Nﬁ@@ﬂ@u‘] W@QN@W@H’]@\?TW?N@WVLWWWLL@tﬂ?t@WﬁﬂWWﬂW?

° = M = o a o o a a o o o
‘VI’Nﬁum‘ﬂ\‘iizuusﬁﬁﬂm@ﬁumﬂuLﬂﬂﬂﬁmmﬂ’]m\m AV WINAUKT UTeANTNINLATDINLTA

WA Uar@nSninaaeiasiu 1ad @sananinisansnmsalilluaunam

4.5.2 AATILNANNAFIALARBUNDIALANAINNISNARDY (Error Analysis)
Tun1meaapisiianaariAuAatALAAauN AW eI
1) ANANUNIULBIUADA 19
1 a % 1 1 1 o ' f.’, o
waanlWusaznaanadArnusuIuLAauaen llwiniy Asduninidimaeslige
WUNIMINIIMAARY HANIINARDIN IHBIAAZH AN LANFAIIAINNIINARDIATIDITAIAIN AN
ANNFUNIULDIUARA I Tl 1 Tl 1vin e

2) LUALAET
- . Y —— Y 4.
afinaaauunnasntindn Mdusuuaiauwi Geanaasliuanismmaaasiuansnaiy
tﬂl a -dl tﬂl-e:llo a % 1 1 1 o dl
LuAwesTingy wazuunnesninan lilunmasesaaariilsza e ldwiniu Geanaay
\ . P 39 b9 W | = o = o
AsuasaSuininszuanilszq Aviuneaunimaaesasnisiinisanalszquuniaesaaniy
Y
3) ANAAIALARBLTNBNANARINNNTIR
. d'
3.1) ArAuARIALARBUIUNAAMLEILFHNS

! o o

Tun19naaasdnAINIAS WA Nn12a T uIiAINAS WA NN R AT LAWY

|
=

(V) uaz nszualvidn (A) ialiifinaugnieududiusiazA1dnaIuau 60 AR N193RAN
wrasulnHd uAIa ntinasaanansA I nnAtaN 1 auudslundoaloasd wazan
nrenalndwanaA Idinadan 1 aunus lunidialaananillaalunisAauans tivald

Anaglndnlgdusneudnd azulasuing AaauaniTliifundqs wanid Ineanis 10° 1
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a

10l A Faris 1B V 1ae A 18997NNNIATSINSaRRADLANLRAE (gantaziREANng
A luniAnwan 2.) 1690
V+OV=8542+09Tai
A+ OA=(244.9+18)x10° uauil
ANUILANNNAS AN mNaNnIT P=VI dm6
= (85.4) (244.9x 10°) 46
P =20,914.46 x 10° 3msl
P = 20.914460 161
Ant&erasiily P = 20.9 Snd e lFAanuAdewly 10% WnFuLBunos V uas A @
flAnAnunanaLARew 10%
vl wix,y)=k<y’ iufeafduuanananudNRLE1a9LFu0l x WaT Y Taeiien
k a Way b 1iluAAsRuanyieaudld Geinnurainindeiily 6x uay Sy Aus sy azld

ANNAAIALAABUIBIANAALTIAIAWIIAINUANLAARRANATFILLS [54, 55] Aaanns

- WJ(a(fx S T "

do swiflunnunaiaiedeuses wiy)

(4.1)

W ihuiBunaisaléfuaatdfny
K, a uax b AR
Ox uaz Oy ANARAAABLTILsz NN sl EAN NN TR AN
Tdunausell FannIvAnEAIIAARRLANNENNNT P = VI nBaudiauiy w(x,y) = kxy”

arl@ k=1:a=1; b=1 unue1adluanns 4.1) azls
2
oonf ST
V A
2 2
05[] (18
85.4 244.9x10°3

OP = 20.94/0.0000013711+ 0.1667333322

oP = 20.9+/0.00016508

oP = 20.9x0.0128485
OP =0.2685342 ns
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AINUANAIUEAATYAT SP AL9iTlu 0.3 Ing1zazliANAINARTALARAL 10% WML
. o
ANAHAAIALAREULBIUTHIOL V LA A

patiuAN1aa inaNnn1maaeaady P + 8P = 20.9 + 0.3 Sn5

3.2) wefifufAuaAainAaaL
a cCY Aa % -QII a vaa] o

nsAztaaAnaInTestayanatainaInniImaaesldIaNIsAIUIANN Y%Error

anN1e3nasinin Tneldgnsmnuannng (4.2) %Error HANWINAL ANANYIDT 299 ANA3Y

AU ANRINNNPIA UIFRLUAINTE AL 100%

Xt—Xm

%Error = x100% (4.2)
Xt

o &

iln %Error A8 ANAINARIALAREUANTNE
X Aa AN434 (True Value)
Xmﬁﬂ A9A (Measured Value )

ANHANITaR UL LA aaiiada WU wsad NN gNuTn 400V FAAg
AanALAAeuUTiael=0.46% waznszualWHNE TR 400mA TANAINARIALARELANN
10=0.06% FaruA1ase waadulifneinudn 400V FastliuAiAanunainiAaoufingu=
0.46% UAzNIUE INHNENLR 400mA Fa9tl5UIANANLAANALARBUARAI=0.06%

mnm?mm@fmLﬁu%’maﬁ%wm 60 1 WnAussFu IR uaznszua N Tidw
1Funtlsurnanuraaraeuldusedininede v iuAAuAanARREY WAL 85.03
Toad uaznszualnfiniea s nastliuA1 A uAaNALARSY WNFL 245.02 Sadueutl 14
SngelnfineAsndssuanALAaIALAAaY 20.83 SR

[

N3AUIRINN %Error ANNM9dRRASINAN Idgasmnuannis (4.2) 1Hasi

20.9-20.83

%Error = |7 |x 100%
20.83

0.07
= x 100%
20.83

0.336053768602978%

o

AU %Error 289NNA AN AN 0.34% munannisiaaiiadAny
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3117 5.1 nsdgramansiul g lunnswaunn@asinet

1) panagaune Wi

k% o = ¥ a a a A
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1
o

5-6% sial) Inainasnisnas Ininilaqiiuegitlszann 33,000 - 34,000 wnzdmsuazAIndn
aziiaitug 48,000 wnz s 1udn 10 THhauii [56)
KrugUnursandsalifinazinsuaninidngezoud 23,000 wnzdnd Ay
HAAINITAIULTENI 1.02 AIUATULIN (Uszanns 4,000 WNETRA ATHIAINN1TA9Y
m@mm%ﬂimmﬂﬂﬁ%ﬂmmﬁm WAz 19,000 Wnedms aziflunisasyuaeaniAlany)
Ysuunisuan ilinzesniaenguauam 19,000 wnedns azidundasnunauny

Uszinnnasauannuasuan an wazin udanlugjlssfuaanuduldlfudadszann
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2,000 WNNZ3RE NyaAaesuilsziins 1.6 uauauLN [57]
n1381marglgnisamngneeanisifdthendn  ainseerwaunskunudn 1
2554 waz 2555 Hanels 4.18 uar 5.13 uaudruumannansu Tnadinnlsgnsiiu 3.43 uay
4.33 NHURTULNNATNAFL
2) wunliuariAnieinendag
NTLNTUNANTU AN VLB THRUINAN LN AN BLATNANIUNIGAEN 25% 11
10 T(.A.2555-2564) 17 Alternative Energy Development Plan: AEDP (2012-2021) @4
Tuflaqiiutlszmalnaldwasuainfngsssuanmlunisudn Iiine 70%  wazldndseu
NAUNULNEN 1.4% A9AIATILNL AEDP azaialasdlusnumatulatl ginsal uazyaains
RNUILNIN
wNW  AEDP Hdmpilszasdineimunnasinunauny 1illgdsaunifuausi tne
uananardaua s lEnaa unawnwduuilalundsaundnuesdssimAndn d9luaunnsg
o % a o [ a o t% 1 o o
atiuayuIuiBNMasRmumaTulagnasnunaunuaes e liaunsouaedulalusedu
ana waratuayugnaiunssunInanmaluladndsnunaumululszing iatasuaing
b [ o v a a A
N lENANUN AL USE AL T U LR A NI WA LIATLNAT
[ % 1 dld [~ U o a o a a
UBNAINUNYW AEDP  fAana1anipanifluglassnsnian S98nssianassnuaiaen
o o‘tal v Ag ¥ o
LaznITuaayin¥RIUIARaNgININTuAe luilag iy
A Y u & W 0 =~ , - Y a
annataundsuaziuldannatanasunaunuisn e lunjuastiuwa umuls
Tuauam
3) WIRNITNHAR AN NNAIIIN
AINN17419928228 AR AUITUIANTINEAR INHIANANAINUTNUIT NARADUIN
naula 1oun winngsua@an AN nnasenutinn14a1990 winnssuuan lflnannnaaany
Peufenin winnssuNasn 1A nnasuindng wandnefiuaiildnasaiuinann
Aadmstsrandu Taunnfneann winnssuuan A nasauaasianninlua (Hydrokinetic)
WIANIINNAR IMANG 1T uRanAWNLIN (Hydro Wind) Winnssuuam iAnannaaauin

U5uant@uas(Clever Floating) 9 ldnAIIUUNANUNAIUNAINEITHER (AFIN9197 5.1)
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UIANIINNAR INHINAI9NUARRIN
11 lua (Hydrokinetic) Tdwasannun

AVNLAAIUNFFTNE R

UTANIFUHAR INAIRINNAIIUIN
fuaasauas gUuuud 1 Tdwaseu
TNRANNLARITINATINTNR

(Clever Floating Type 1)

UIANIFNHAR AN NAIINUIN
Usuaazauas gluuud 2 ldwdasnu
TNANNWUAIRIFITHING

(Clever Floating Type 2)
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5.2.4 NMTANRTTUUIRAUINNTTH

nMadanuuadaiangaierilUvawnAnTueise arl438nsesunauuaRnaana
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i How would the idea work?
% = b % ‘dld QJW 9; 1 o o a 1 = :
Faunvngviza i uniun nEngld N 1 dnFunisnainieluteian wse |
i . do o LS X =2 JEAR . Y o4 o
L anuseanud lnetluinnasiininneNazinsansaaniia lAnasnud e n@m |
i wazsaanelWinunluiuaeqailszquusmmaesuulse 1ignAnldeu Wunisi |
| nsmanALden (Green Marketing)
Is there a compelling customer need?
i ¥ dl Y a % a a Q‘I 4
gnAnlduIn1sFunun dusnnstlsyquusiaesuuniFans
Is there a compelling technology story?

aa A o o A til o ¥ 1o -QI ¥ -QI
wAlulag@@en N1snAKAe i NALNN 1 1NWW@WH@QLLQ®@@NLWN



73

———————————————————————————————————————————————————————————————————————————————————————————————————————

| What is the idea?
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How would the idea work? :
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Is there a compelling customer need?
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Is there a compelling technology story? .
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| What is the idea?
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: Code Name : Home Power Date : 11-08-2012 .
What is the idea? '
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' How would the idea work? |
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| What is the idea?
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Is there a compelling technology story?
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| What is the idea?
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Code Name
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3) n1gaFanasninalawaAn (Create an Idea Portfolio)
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Radical products
New Technology
Aerate Go Green
New platform or Next
generation products
Incremental products
Existing Technology
Lab Market
Existing Markets New Market
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Solution Organizational Market Technological
Readiness Readiness Readiness

Go Green High Medium High

Lab Market Low High Medium

Aerate Medium High Low
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A397 5.5 LEUNINIWNKKNARA T el AR (Roadmap)

Phase1 Phase?2 Phase3
Timing 2012 2015 2020
Solutions Go Green Lab Market Aerate
Challenge Support Team Certificate product DO Efficiency
Planning Instant Product Software Monitor R&D

6) @71 WUIAATHNUNNTARE3T (Concept Briefs)
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Concept Brief
Concept name : Go Green Date 15 Apr 2012

Concept No.001 Team leader : Komgrich

1.Opportunity Definition and Value Proposition
1.1.Product idea

PINANUNARN (Waste Energy) N1 Mgz lamilnanisuan lndin
1.2.Value Proposition

AfNANHANITnsTULRNaIN Alutatan(wuuwwn g uu vy uiaiumun) 19 |

AN TDNAINAN IR

ANDALTNINATNULATAIUINAN

a a a o 16) & dgll a
-NNIFRAAALAULIY (Green Marketing) wan Ana AT uazeana 1 memas
L Wagda
1 2.0pportunity Assessment
' 2.1.Brief Overview of Marketing Opportunity

% 1 é( ¥ ¥ o 49{ o a dl
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| 2.2.Competition/Alternative Products
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3.Market Overview

3.1.Target Customers and Users
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-ﬂ@ucﬁ%\mu%mﬂuﬁﬁ ki etan winae wis widn

3.2.Custom Needs Identified
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! 4.Technology Overview

4.1.Fit with Available Technology
wanAngidszgnildinalulagndegluiesnain walulagauisniinldd s |
. (implement) 16 lldudauatiuly
4.2 .Assessment of Technology Risk
~ Na g v o a1 = YR WYy a a o E
1tasanmalulatidetluiasnans ararldguadeasniaauuuuls asldandnsiing |
- Hlaaruld
| 5.Strategic Fit
' 5.1.Fit with Company’s Stategic Business Objectives
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UL WL

nsdifiane ldund WA [ nw [ e [we | we | Qe | ne. | da | ne | aa | we | 5a | sed
RN 31 28 31 30 31 30 31 31 30 31 30 31
seldUng 108.5| 98.0|108.5[105.0| 108.5| 105.0| 108.5| 108.5| 105.0| 108.5( 105.0| 108.5 1,277.5
mwzﬁ”ﬂwnﬁ%u 0.0 0.0/ 0.0 0.0 0.0/ 0.0 0.0/ 0.0f 0.0 0.0 0.0 0.0 0.0
39198 161 108.5| 98.0|108.5[105.0| 108.5| 105.0| 108.5| 108.5| 105.0| 108.5( 105.0| 108.5 1,277.5
ﬁunuﬁuuﬂi 31.0| 28.0| 31.0{ 30.0| 31.0| 30.0| 31.0| 31.0| 30.0| 31.0( 30.0| 31.0 365.0
ﬁ’]VLiLfl‘/'ﬂ\W?]/u 77.5| 70.0| 77.5| 75.0| 77.5| 75.0| 77.5| 77.5| 75.0| 77.5| 75.0| 77.5 912.5
ﬁunumﬁ' 62.0| 56.0| 62.0{ 60.0| 62.0| 60.0| 62.0| 62.0| 60.0| 62.0| 60.0| 62.0 730.0
Anls 15.5| 14.0| 15.5| 15.0{ 15.5| 15.0| 15.5| 15.5| 15.0| 15.5| 15.0{ 15.5 182.5
nsdisne 1B we| nw| Salwa| we| Je| nal aa| na| na| we| s5.a Eatn|
s1elfitn 108.5| 98.0| 108.5| 105.0| 108.5| 105.0| 108.5| 108.5| 105.0( 108.5( 105.0 108.5|  1,277.5
nwdnliy 22| 20| 22| 24| 22| 21| 22| 22| 21| 22| 21| 22 25,6
sl 110.7/100.0[ 110.7| 107.1| 110.7| 107.1| 110.7| 110.7| 107.1| 110.7] 107.1{ 110.7|  1,303.1
Punuiuuls 316 28.6| 31.6| 30.6| 31.6| 306 31.6| 316 306| 316| 306| 316 3723
inlailesdy 79.1| 71.4| 79.1| 765 79.1| 76.5| 79.1| 79.1| 7655 79.1| 765 79.1|  930.8
Hununsd 62.0| 56.0| 62.0| 60.0| 62.0| 60.0| 620| 62.0| 60.0| 62.0| 60.0| 62.0]  730.0
finls 17.1] 15.4| 17.1| 1655 17.1| 1655 17.1| 17.1| 16.5] 17.1| 165 17.1]  200.8
fnlavindn 18.3
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AN999 6.3 UTTHIUNITHARDLLNUANNATNANHIAIANT AT IANN TaANAW 10,000 LN/

e U
N ) AN . elfang EQLLQ?%N N NIZUARU
) \TRLNAY ' T AL anwnl 4na
0 -24,000 0 0 0 0 -24,000
1 131 -2,400 29,200 0 10,000 36,931
2 131 -2,400 29,200 0 10,000 36,931
3 131 -2,400 29,200 0 10,000 36,931
4 131 -2,400 29,200 0 10,000 36,931
5 131 -2,400 29,200 0 10,000 36,931
6 131 -2,400 29,200 0 10,000 36,931
7 131 -2,400 29,200 0 10,000 36,931
8 131 -2,400 29,200 0 10,000 36,931
9 131 -2,400 29,200 0 10,000 36,931
10 131 -2,400 29,200 0 10,000 36,931
IRR 153.87%
NPV10% [ 184,479.51

AN9NT 6.4 UTENIUNITHARDLUNUAINAINANHIaIANT AT LANN TN 20,000 LN/

e UM
T A1 ~—_ mefldane | Fwanden N NIZUANU
| Sussu | g ANEANTINgY y
| Eewas i T i anwnl qva
0 -24,000 0 0 0 0 -24,000
1 131 -2,400 29,200 0 20,000 46,931
2 131 -2,400 29,200 0 20,000 46,931
3 131 -2,400 29,200 0 20,000 46,931
4 131 -2,400 29,200 0 20,000 46,931
5 131 -2,400 29,200 0 20,000 46,931
6 131 -2,400 29,200 0 20,000 46,931
7 131 -2,400 29,200 0 20,000 46,931
8 131 -2,400 29,200 0 20,000 46,931
9 131 -2,400 29,200 0 20,000 46,931
10 131 -2,400 29,200 0 20,000 46,931
IRR 195.54%
NPV10% | 240,339.22
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3) agUnan1saATziANANAN luyNNeBIgNANTTININAN B ANTATY

AINNI93LAIERANNANAINULY NAaNYR LN WA B leeANIATIuAINITNA5N

1 Vv
a a

nnlegnBinaaulstlaz 10,000 uaz 20,000 U WuTT warauwnuATelulATINIgaINNNg

3

=S

aev inaulu IRR=153.87% uaY 195.54% ANNAIAL UAZINBYINNNINAREY ANYANI

T WL )07 10,000 LNNTIRNTY IRR Aztsdu U9ennns 42% (13797 6.5)

1 P2

ANTT 6.5 UsranaunTTHAR ULNLAInATNEN T AN TR e IRR
SnlaliadnananansniasAng IRR sy
0 112.15%
10,000 153.87% 42%
20,000 195.54% 42%
30,000 237.21% 42%
40,000 278.88% 42%
50,000 320.55% 42%
60,000 362.21% 42%
70,000 403.88% 42%

@) a
6.2 ﬁn‘mmwLﬂu'lﬂvlﬁ'mamsmmmznamuLmumm'[ﬂsems

= g a o pRp PR - a o o | -
ﬂq?ﬂﬂEWUNZQNHmﬂqu@']Viﬁ_lﬂ?m‘wNﬂq?@\?nuLW'ﬂﬂizﬂ@Uﬁq?ﬂqqm@qﬁuqﬂﬂﬂﬂ?m
dl =

wasnnila linaseuln walilumanisarualidudauauiull astuunanymgi

d9

1) auyAgunldlunisAtuen

d9
a

1.1) RUAINUENWINTUNKUIZLAN 530,900 LN

Q q

a :il/ ¥ a
L\‘IM@\‘]‘V‘]MLU@\‘Iﬁ]uiuﬂ’]ﬁ‘ﬂﬁ‘tﬂ‘ﬂ‘]_lﬁ;ﬁ‘ﬂ@

AN WL 6T 10,000 *gunsnidineu

gunsaidinens 55,000 GLENTPIZGH 15,000
gunsnidne* 21,100 1 e 20,000
ARBNAUANRBALIT 125,000 wiaslddnanman 20,000

794 211,100 sougUnInidntinenu 55,000
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A ldanepad ~ginsnidng

RuAau 30,000 adnulfane 3,500

AN AN TN 9,000 LA aFAIMAN 6,000

AgUnsnldNtinany 3,000 \FiraaLdan 5,600

AnTa U 5,000 Vamumnas 2,000

| 1aginsaiing Aou luao

sanAn I[N A 47,000 AN 4,000
sox1nsndtng 21,100

A ldane duuls

AN 1,000

AN 500

AN AN 1,500

ANAUNIN 2,500

ANBULNBSLIIA 800

gauAn AN s 6,300

41789A719a18 6 1L 319,800

uRun UGGy 530,900

1 o ]

1.2) Lﬁfa\imﬂr:@mﬁmwﬂmﬂuumumﬂmrifauﬁavl,aimmmm%’fmg@ww
AARIAENALILNARAIA FatunsnennIalaentafusiugnAwinldenn atnelsfiAannnis
sausaNaaniIue s Tesusn saasmuazinvasinduii lulsemalnaanuuayfand
nudrsuunguiiwaneiiauladuszann 8,212 uis

i AnUTALEN S1uaL 7,154 Wi [61]

ii. AIUBINNT AU 170 WA [62]

i, YasTnAud AN 8,000 A2.40.39 1] $71491 329 Wik [63]
iv. FUNUNBZINTEY AU 559 Wi [64]

1.3) AungudansnIsaeniuninnssuaInnisAnealsiaes [19] 7
Na19191 ﬁmmma‘ﬂ@ﬁuuﬁrﬂﬂﬁmuﬁm%uiumjm@w@ﬂmﬁ@u (Innovators) ~2.5%

1
J 1% ! =

annnsnilszannslidngugnAinguusnnazidnulszann (8,212 x 2.5%) 205 31t

1.4) lundagyinisdnsiaasduldliniainisRuinanisanyfaiuoun
o ] F 7 ~1 = dl a
Arg b6 1T 3 N9l VWA T NARDLUNUAINNNTANYY

i, neelandne (Worst Case) 908/T1ksn 100 LA

ii. NI (Base Case) 2eTlusn 200 wpies



iii. N9EUANIN (Best Case) A18/1lian 300 LATa4

1.5) anuaunarmingledaulntlay 3%

1.6) $1A"9"E LATENAZ 19,000 LW ANNNNT]

1.7) Fiunu 1ATadaT 12,500 UM AN
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i, weradudadll DC 12V 1l AC 220V a11a 500 Sm8 1,350 LN

ii. LLU[}‘]L[}‘]@?LLﬁ\? 12V12Ah 500 1N

iii. faAruANLlsTAasLLAKET 1,000 LW

iv. 1AFAINURA WA IUIARIAINITHAR 100 S5F 6,000 LN

v. 991137 1,000 LN

vi. Anugeangransdsgilsznauinig 1,500 1w

vii. AuaLaznad 650 U

viii. A"ldane1@1s (Overhead) 500 19

a

1.8) ArldaneTunsauazannis anyfdiauanliagi 30% 1093814

q

nantsANUIszINUNINaRa LU lATINITuanIL 3 NI WAAIAIRNTNGTN 6.6-6.8

ﬁ]’]'a"Nﬁ 0.6 ﬂizmmmm@mmmuimmmimﬁwﬁw

w9el U
. AU A lgane
i Runanu J 91e/150 L Rugngns
(1A384) N3¢
0 -530,900 -530,900
1 100 1,900,000 | -1,250,000 -570,000 80,000
2 103 1,957,000 | -1,287,500 -687,100 82,400
3 106 2,014,000 | -1,325,000 -604,200 84,800
4 109 2,071,000 | -1,362,500 -621,300 87,200
5 112 2,128,000 | -1,400,000 -638,400 89,600
6 115 2,185,000 | -1,437,500 -655,500 92,000
7 118 2,242,000 | -1,475,000 -672,600 94,400
8 121 2,299,000 | -1,512,500 -689,700 96,800
9 124 2,356,000 | -1,550,000 -706,800 99,200
10 127 2,413,000 | -1,587,500 -723,900 101,600
IRR 10.7%
NPV10% 14,185.99
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e U
. AU A ldane
i Ruaanu y 9erls FrvL Ruangns
(1ATR3) A8
0 -530,900 -530,900
1 200 3,800,000 | -2,500,000 | -1,140,000 160,000
2 206 3,914,000 | -2,575,000 | -1,174,200 164,800
3 212 4,028,000 | -2,650,000 | -1,208,400 169,600
4 218 4,142,000 | -2,725,000 -1,242,600 174,400
5 224 4,256,000 | -2,800,000 | -1,276,800 179,200
6 230 4,370,000 | -2,875,000 | -1,311,000 184,000
7 236 4,484,000 | -2,950,000 | -1,345,200 188,800
8 243 4,617,000 | -3,037,500 | -1,385,100 194,400
9 250 4,750,000 | -3,125,000 | -1,425,000 200,000
10 257 4,883,000 | -3,212,500 | -1,464,900 205,600
IRR 30.1%
NPV10% 512,805.68
mﬁ"m‘ﬁl 6.8 ﬂ?::mmmm@rﬁlﬂmmuimﬂm&mtﬁﬁmﬂ
wU9el U
. AU A lgane
i Ruaanu J ettt T Rugngns
(1ATR3) A8
0 -530,900 -530,900
1 300 5,700,000 | -3,750,000 | -1,710,000 240,000
2 309 5,871,000 | -3,862,500 | -1,761,300 247,200
3 318 6,042,000 | -3,975,000 | -1,812,600 254,400
4 327 6,213,000 | -4,087,500 | -1,863,900 261,600
5 336 6,384,000 | -4,200,000 | -1,915,200 268,800
6 346 6,574,000 | -4,325,000 | -1,972,200 276,800
7 356 6,764,000 | -4,450,000 | -2,029,200 284,800
8 366 6,954,000 | -4,575,000 | -2,086,200 292,800
9 376 7,144,000 | -4,700,000 | -2,143,200 300,800
10 387 7,353,000 | -4,837,500 | -2,205,900 309,600
IRR 46.8%
NPV10% 1,012,921.58
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2) agUuanisAneanmdulddnenistuuasuaneuunuaesinsnig
AINNIIUINARBL N LLRTATININLIN RUAIYUENFU 530,900 U Tunsiigiu

=< ¥ IS A |
%m&gm@unu‘lu?zmmmﬂ?zmm 3 1U2inau LL@ZN@W@‘ULL‘V]‘LW’mﬂ'ﬁ‘@\quuLﬂuUQﬂ

4

IRR=30.1% n3tiianiaazieqadnyulussazioanlszuini 6 U2 ihow waznanauuny

Q q

annzayuiuuen IRR=10.7% waznstianinazieqaduyuluszezioantsziin 21 2
AL UAZHARSLLNUAINNITAIULTuLIN IRR=46.8% wazainnianaaesliutlssunn

T S SN 4 o 0
nireanl1edunudn Welfuanyfgiuaenietusnifinaugne 100 1Azes aznale
NARBUUNUAINNNTAINY IRR WNTUszMN +15.1 g +19.5% uaz NPV Anandingi 10%

WNALUsTNW 500,000 U (A3799 6.9)

a

AN9199 6.9 Uszanun1suanasunilazenisi Lﬁﬁumnmsﬁmmmgmﬁ@mw

q

Auaunaduen NPV10% NPV Change

J IRR IRR change

(LATDN) (u) (um)
100 10.7% - 14,185.99 -
200 30.1% +19.5% 512,805.68 +498,619.69
300 46.8% +16.7% 1,012,921.58 +500,115.90
400 62.6% +15.8% 1,513,704.69 +500,783.11
500 78.0% +15.4% 2,012,417.18 +498,712.50
600 93.2% +15.2% 2,515,408.87 +502,991.68
700 108.4% +15.1% 3,013,812.93 +498,404.06
800 123.5% +15.1% 3,514,596.04 +500,783.11
900 138.6% +15.1% 4,016,228.88 +501,632.84

1,000 153.6% +15.1% 4,513,051.23 +496,822.35

anuan1sanmagylddnlassnisiiaonuduldlinianisRulunstinaenanelull
wsnlidorndn 100 1ATEIUATHARDLUNUAINNIAINY IRR  AzgelulaaInisnauuig

e s X
NARNA U LN
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Poeo =98xH xQ . (1)
Wa P, = Naai (TR, Watt)
H = %11 (AT, m)
Q = 48mnsiva (@m3 fa 3w, li'sec)
A1 AU 2. d91h 3.
Power input System Power Output
thdro = Head x %1 System Pout = Pin x %T]System

UM 2.3 NM3AIIUNINAIHN

N139AANN1A93N1W7 (Hydro Power)
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ANN1T (2)
p=pgH (2)
H=ppPg (3)
e p = uNeU (Uhamna,Pa)
p = AL LLLTB9TN TN 1,000 AlaniusiagnuIATLAT (kg/m’)
g = Aualiingae 9.81 s Aedunfiennnasded (m/s’)

H = %11 (WA, m)
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y o & R o = 9
Lu@\iqf]ﬂLﬂ@Qﬁﬂqﬂ@ﬂNqLﬂu kg/cm mquuLW@IﬂuuQﬂgﬂW@\Wﬁﬂ@ﬂﬂq? (2) SNIZIN

utlas wlaendu dhamanew Ine 1 kg/cm’=98,100 Uamna
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3 o O

NRARMTIRATUIARN) T nansaaeskaznIsAUIlAAIAngeinainn AQ2-

22550 aanN1UTTNID 6 - 39 TRA

A3 9.2 NINARBITANIAITIN

Milm Pressure=0.9 kg/cm”
$=0cm. =88,290 Pa
; Head =9m
S oy Flow =0 lit/sec
WIRANBIUNAD Pressure= 0.8 kg/cm’
d=0.3cm. =78,480 Pa
Head =8m
. Flow = 0.09 lit/sec
- Poae = 6.97 Watt
WIRAA" Pressure= 0.5 kg/cm’
d=0.9cm. ~49,050 Pa
Head =56m
K Flow = 0.8 lit/sec
. - Poge = 39.2 Watt
Wannn Pressure= 0.1 kg/cm’
d=1.4cm. =9,810 Pa
Head =1m

Flow =1.29 lit/sec

_i- Poao = 12.6 Watt
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® it looks to me like water is "piling up"

inside the turbine casing, slowing down
the turbine.

You need to let that water out as much as
possible by getting rid of that plexiglass

sheet you screwed onto the turbine
casing.

| think the tubine you have is designed to
be operated with veritcal axis of rotation,
not horizontal.
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TECHNICAL SPECIFICATIONS

Rated power output
Maximum allowable
load

Intendesd voltage
Frequency at rated
power ontpit
Frequency at runaway
speed

Rotor runaway speed
Weight

Turhine mnner type
Runner diameter
Number of buckets
Bucket diameter
Number of nozzles
Tet diameter
Generator

Rotor characteristics

Stator wire size
Upper bearing size
Lower beanng size
Scal size
Rezcommended cable
Operating tempersture
Operating humidity

MEG-200HH
2000W
250w

1107 220V~
50-50 Hz

70 Hz

1400rpm

34ke

Trgn

180mm

290

GEmin

1

28.5mm

Single phase permanent

magnet altemator
NdFeB 3-pair pole

permanent ma gﬂf.'f

0.5mm
sKF6301-27
6204
17=40x7mm
0.75 sg.oun/'A
5toi0°C

(0 to 90%

MHG-500HH
500W
650W

110 7220V~
50-60 Hz

70H=

1400pm

Jokz

Turgn

180mm

20

G8mm

1

28.5mm

Single phase permanent

magnet alremator
NdFeB J-pair pols

1']&1‘1'[1;’:!1&111’ magnet

0, 7Tmm
SKF6301-2Z2
G204
20x47xTmm
075 sg.mm/A
Sto50°C
{to 90%
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5119799 4.2 dayamatinfRanaadanaes 31 UT61B

SPECIFICATIONS

Basic Functions Range Best Accuracy
OC Voltage A0 mWE00 m\ A A0 01000V +{0.5%+1)
AC Voltage A0 mW400 VA AN A00VTT ROV +{1.0%+3)
AC Current 400 pAMA0 00 LA mA/AD0mASAM DA +{1.2%+5)
OC Current 400 uAMAD 00 LA MA/SDDMmASAMT DA +{1.0%+2)
Resistance 4000 R 40RO 40 0RO 4 ML 4D M £{1.0%+2)
Capacitance A0nF/400nFi4uF 40uF 400uF/4000uF +{3.0%+5)
Frequency 10Hz-10MHz (0. 1%+4)
Frequency Response 45~400Hz
Duty Cycle 0. 19653, 5% e
Temperature [*C} -40*C~1000C +{1.2%+3)
Temperature (°F} -40°F-1832°F +({1.2%+4)
Special Functions

Auto/Manual Ranging v

Diocde o
Continuity Buzzer e

Cata Hold o
Max/Min Mode o
Display Backlight v

REL i

Sleep Mode Arcund 15 Minutes v
Analogue Bar Graph 21 o

R5232 e

Input Protection o

Input Impedance for OC Voltage Around 10002 .
Measurement

Lows Battery Display =75V o

Max Display 4000 e

GENERAL CHARACTERISTICS

Power 9 Battery (8F22)
LCD Size 85 x 43mm
Preduct Colour Red and Grey
Product et Weight a70g

Product Size

180 x 87 x 47mm

Standard Accessories

Battery, Test Lead, English Manual, Multi-Purpose Sodket
R5232 Interface Cable, Software, Point Contact Temperature Proble

Optional Accessories®

USE Interface Cable

Standard Individual Packing

Gift Box

Standard Quantity Per Carton

20pcs

Standard Carton Measurement

485 x 335 x 345mm {0.054 CBM Per Standard Carton)

Standard Carton Gross Weight

12kg
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Proc

luct data

» General Character

Cap-Base

Bulb

Bulb Finish
Operating Position
Average Lifetima

= Light Technical Ch

Color Rendering
Index

Luminous flux lamp

Lamp Wattage
Voltage
Dimmable

a

5119199 4.3 dayamatiavaanlniladil auin 25w

Istics

E27
AS55 [A 55mm]
Clear

any [Any or Universal (U)]

1000 hr

aracteristics

100 RaB

260 Lm

Hecrrizal Characreristics

5 W
nov
Tes

* Product Dimensions

Overall Length C
Diameter D

4 UUALART 12

97 (max) mm
55 (

nom), 36 (max) mm

VOAh

* Product Data

Ovrder code

Full product coce
Full product name
Order product name

Pieces per pack
Packing configuration
Packs per outerbox
Bar code on pack -
EANT

Bar code cn inter-
mediate packing -
EAN2

Bar code cn
outerbox - EAN3
Logistic coda(s) -
12NC

ILCOS code

Net weignt per piece

920052842932

920052842992

STD 25W E27 220V A55 CL 1CT
STD 25W E27 220V A55 CL 1CTY/
T0X10F

1

10X10F

100

7894400001124

7894400003731

7894400005990
920052842332

IAAIC-25-210-E27-55
27.000 gr

nzllndl [~ dl a % = = a o dg/
wuALAaIN M un1aaad HULLARETTHALTN NI8aziBeaN1mALAAIY

Specification

F19797 2.4 dayanATlALLALEEITHALTY 12V9AN

Nominal Voltage Rated capacity Dimisiones(L*M*H) Weight Approx
Battery Type Teminal Type
(V) (20 hour rate) (MM) (kg)
NP9-12 12 9 151*65%94 2.2 T1-187 T2-250
Battery Construction
Component Positive plate Negative plate Separator Electrolyte Container & Cover
Raw material Lead dioxide Lead Fiberglass Sulfuric acid ABS
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5.11417 Azumi SM7.5 21174 0.75 N1adns.Q=380 AnsaawIf, #t1=18 LuA3

tunnldlunismeasailuidfunaiioud wreiluqu Insmuansnisinaunanslu
NIANWIN 9.

[ %

v a = al dgl
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;113199 A5 dayamatiailuyn Azumi SM7.5

MOTOR DISCHARGE MOTOR POWER SUPPLY MAX. FLOW MAX. HEAD WEIGHT
M.M. inch. kw. HP  phase Volt  Amp. [/ min mtr. kgs.
| SM-7.5 ‘ 80 | 3 | 0.75 | 1 ‘ 1 ‘ 220 ‘ 5.7 ‘ 380 ‘ 16 | 27

6.1304 17A5 Laas KBP03504 35 wanil 4001988

TunstszqinaniesesaiiinWinasuunees 1413as 1wk IneasduiuEes

nazua i liilunszuanss tneld 1sns ek lWiaes KBP0O3504 dayamatinisnaaziasn

1%

N

=he

F19797 A.6. dayamatiaLEas Ak lWiees KBP03504

Maximum Ratings & Characteristics

® Ratings at 25° C amblant tamparature wnkess otherwise specified
& Single phage, half wave, B0Hz, resistve or induckive koad
* For capacitive load, derate current by 20%%

KBPC | KBPC | KBPC | KEPC | KBPC | KBPC | KBPC Units
| I — 35008 | 3501 502 3504 3508 3508 3310
H_axlrrum Fecurrent Peak Reversa Vollape Vs 50 100 200 400 L] L] 1000 W
Maximum RMS Valsage Vews | 35 | 70 180 | 280 | 420 | 560 | 700 | W |
Mairmum D Blocking Voltage Voe | 50 100 200 A00 600 BOO | 1000 v
Mairrem Awarage Forwand @ Te = 55°C
Cuitput Curment ' o) n
Pesak Forward Surge Cumrent 1
£.3 ms Single Half-5ine-Wave IFsm 400 A
| _Superimposed On Rated Load (JEDEC Method)
Maximum Forwand Violtage per Bridgs Element Vi - Y
Al 17.54 DC
Maximum OC Reverse Current Al Ratede Ta = 25°C | i | 10 af
Blocking Vollage per Bridge Element @ Ta = 100°C 1 mA,
¥ 1 Fating for Fusing (t < 8.3ms) | # 664 A5
_ Typical Thermal Resistance (Mot 1) R ~ 28 ]
COperating Temperature Range || ~ Shto 125 ol
Storage Temporature Rango Ts1o 55 b #1560 =

Mol 1. Mounlad on @ 118 in® X 0.06 in thick {300mm® X 1.5mm thick) copper plate
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QUANITNARDILAZNITATUIUATIATINARIALARDUAINNIFTIA

N1IATUIUAIAINAIANANAIAAINNITIA

ANEANIsAa U ULATasHaTANLIN (AA919al.) drudaussaulnidn 400V HAnAans
mmmmﬁ@uﬁumzﬂ (Absolute Errore ) Winfl -1 WAZANAINNARIALARDUENANS (Relative Error,
%Error)= 0.45% waveuinnszualiin 400mA TAANARNALARRL (Absolute Errore ) WAL

0.0002 LATANANNAAIALAABUENANS (Relative Error, %Error)= 0.06% lA8AIWINIANNANNTTT 21

WaE 2.2

e = X-X_ (21)
- - ' P g P
LNR e AR ﬂqﬂqqﬂﬂ@qﬁlﬂﬂﬂu@mﬂm?m

X, Aa A3 (True Value)

Xmﬁ‘ﬂ Am (Measured Value )

Xt—Xm

%Error = x100% (22)

Xt

v &

A A 1 ‘ﬂl o
LA %Error AR ANAAINNARIALARNDUANNNT
X, Aa ANa3a (True Value)

Xmﬁ‘ﬂ ATA (Measured Value )

= o ] =4 4 Ao o
AT 2.1 ‘ﬂﬁ]ﬁ"]ﬁ’]ﬂ’ﬂﬂﬂ@?ﬂLﬁ@@uﬂ@\uﬁi@ﬂﬂ’ﬂfm%’mLL?Q@HLL@&H?ZLL@%\IWW

Range Input Reading Error Y%Error Unit
400V 220 219 -1 0.45% Vv
400mA 0.36 0.3602 0.0002 0.06% A

o o o

WuNBNIUNANA3 (True Value) AANFULIFUINTAN axdiaainan e=1 uannauAMEWlFNaUNAN

]
oAl !

A39 AMNNANIIAD LA ULATAINATANLIN ANE1uls 219V ANa3e 220V iU ANRE ulFFaInAn

. s C A nya v o 4 X o .
Adiust=1 Lannaud lluAReuls AealfiAnase T9An Adiust=1 WAMLTIL %Adjust= 0.46% (AIWITUANN

P% ]

'
A v A

1 dl 1 v o 1 a a £ G| o/ s 1
Adjusted/Anfiaulsl = 1/219) lunrsAuanuAnazail azld %Adjust= 0.46% nflusinliuilgsAnaulan
P1ANA3908NHT TN1UBUAENTE N1FUIANANATNTUNTE LA TN AsfaatinAl e=0.0002 N1ALBANATN

o

AN ULANENIA1939 ANNRANITED LN LLATEINDSANUIN ANAELS 0.36024 ANA39 0.36A FaTil

ai g % o 1 o 3 ! a; g ¥ K Y 1 a dl ! aalla |
’W]‘ﬂ']lﬂ@lﬂ@\ﬂﬁﬂ’] Adjust=0.0002 @un@umiﬂumwmﬂm @\1@51@?’]’]@3\1 TIAT Adjust=-0.0002 uanLu

R

%Adjust=-0.0600% (ATUITUANN Adjusted/ANNE1ULH = -0.0002/0.3602 ) Tn13ANUILANA3IH ALl %Adjust=-

o

@ o | C oA 3 P a , a
0.0600% N’]Lﬂuﬁl’]ﬂﬁ‘ﬂﬂg‘\‘lﬂ?Vl‘ﬂ’]ui@LW‘ﬂ‘W]WWN‘ﬂ‘ﬂﬂN’] (@ 20LWNITUIAIAN AN [2.)
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o < o 4 4. .
AN3197 2.2 N9LliuA1ANAATIALRAaTaNATasEaTRTaLIAuLasnITLA T
4)=@3)+ (1)

(1) (2) (3)=(1)x(2) : .
Range Reading %Adjust Adjust Adjusted/True  Unit
Value
400V 219 0.46% 1 220 V
400mA 0.3602 0.0600% 0.0002 0.36 A

nan13NAadTAALIFLINAN LAz LA WA sinUfuA1anANAaA AU lANASINNI19T 2.3

AT 2.3 HANNINARBILAZAIANNAAIALAADL

Reading Volt mA
No| Time Adjusted Watt
\ mA Watt | %Adjust | Adjust | Adjusted | %Adjust | Adjust |Adjusted

1| 13:36 87.0 | 2464 |21.437 | 0.46% | 0.400 | 86.60 |-0.0600%|-0.148 | 246.55 21.351

2| 13:37 | 86.7 | 247.0 [ 21.415| 0.46% | 0.399 | 86.30 [-0.0600%|-0.148 | 247.15 21.329

3| 13:38 86.7 | 2464 |21.363 | 0.46% | 0.399 | 86.30 |-0.0600%|-0.148 | 246.55 21.277

4 | 13:39 86.9 | 2466 |21.430| 0.46% | 0400 | 86.50 |-0.0600%|-0.148 | 246.75 21.344

5| 13:40 | 86.7 | 247.3 |21.441| 0.46% | 0.399 | 86.30 [-0.0600%|-0.148 | 247.45 21.355

6 | 13:41 86.4 | 2472 | 21.358 | 0.46% | 0.397 | 86.00 |-0.0600%|-0.148 | 247.35 21.273

7| 13:42 86.5 | 2476 | 21.417 | 0.46% | 0.398 | 86.10 |-0.0600%|-0.149 | 247.75 21.332

8 | 13:43 86.5 | 2469 |21.357 | 0.46% | 0.398 | 86.10 |-0.0600%|-0.148 | 247.05 21.271

9| 13:44 86.9 | 2472 |21.482 | 0.46% | 0.400 | 86.50 |-0.0600%|-0.148 | 247.35 21.396

10| 13:45 | 86.8 | 246.8 | 21.422 | 0.46% | 0.399 | 86.40 |-0.0600%]-0.148 | 246.95 21.336

11 13:46 86.8 | 2474 | 21474 | 0.46% | 0.399 | 86.40 |-0.0600%|-0.148 | 247.55 21.388

12| 13:47 | 87.1 2479 | 21592 | 0.46% | 0.401 86.70 |-0.0600% | -0.149 | 248.05 21.506

13| 13:48 | 87.1 247.0 | 21514 | 0.46% | 0.401 86.70 |-0.0600%|-0.148 | 247.15 21.428

14| 13:49 86.6 | 2474 |21.425| 0.46% | 0.398 | 86.20 |-0.0600%|-0.148 | 247.55 21.339

15| 13:50 | 86.9 | 247.9 | 21543 | 0.46% | 0.400 | 86.50 [-0.0600%-0.149 | 248.05 21.456

16| 13:51 849 | 2478 |21.038 | 0.46% | 0.391 84.51 |-0.0600% | -0.149 | 247.95 20.954

171 13:62 84.4 | 2475 | 20.889 | 0.46% | 0.388 | 84.01 |-0.0600%|-0.149 | 247.65 20.805

18| 13:53 | 84.2 | 2474 [20.831| 0.46% | 0.387 | 83.81 [-0.0600%|-0.148 | 247.55 20.748

19| 13:54 84.4 | 2471 |20.855 | 0.46% | 0.388 | 84.01 |-0.0600%|-0.148 | 247.25 20.772

20| 13:55 | 84.4 | 2469 |20.838 | 0.46% | 0.388 | 84.01 [-0.0600%|-0.148 | 247.05 20.755

21| 13:56 83.5 | 243.7 [20.349 | 0.46% | 0.384 | 83.12 |-0.0600%|-0.146 | 243.85 20.267

22| 13:57 | 83.8 | 243.7 |20.422 | 0.46% | 0.385 | 83.41 [-0.0600%-0.146 | 243.85 20.340

23| 13:58 | 84.2 | 243.0 |20.461 | 0.46% | 0.387 | 83.81 [-0.0600%|-0.146 | 243.15 20.379

24| 13:59 84.3 | 2436 |20.535| 0.46% | 0.388 | 83.91 |-0.0600%|-0.146 | 243.75 20.453

25| 14:00 | 84.7 | 2429 |20.574 | 0.46% | 0.390 | 84.31 [-0.0600%|-0.146 | 243.05 20.491

26| 14:01 84.3 | 2438 |20.552 | 0.46% | 0.388 | 83.91 |-0.0600%|-0.146 | 243.95 20.470
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Reading Volt mA
No| Time Adjusted Watt
Vv mA Watt | %Adjust | Adjust | Adjusted | %Adjust | Adjust |[Adjusted

27| 14:02 | 84.7 | 242.7 |20.557 | 0.46% | 0.390 | 84.31 [-0.0600%|-0.146 | 242.85 20.474
28| 14:.03 | 84.6 | 2433 [20.583 | 0.46% | 0.389 | 84.21 |-0.0600%|-0.146 | 243.45 20.501
29| 14:04 | 84.7 | 2431 [20.591 | 0.46% | 0.390 | 84.31 [-0.0600%|-0.146 | 243.25 20.508
30| 14:05 | 84.7 | 2426 |20.548 | 0.46% | 0.390 | 84.31 [-0.0600%|-0.146 | 242.75 20.466
31| 14:06 | 84.8 | 2431 [20.615| 0.46% | 0.390 | 84.41 |-0.0600%|-0.146 | 243.25 20.532
32| 14:07 | 851 242.8 | 20.662 | 0.46% | 0.391 84.71 |-0.0600%| -0.146 | 242.95 20.580
33| 14:08 | 849 | 2432 |20.648 | 0.46% | 0.391 84.51 |-0.0600%| -0.146 | 243.35 20.565
34| 14:09 | 851 2429 |20.671 | 0.46% | 0.391 84.71 |-0.0600%| -0.146 | 243.05 20.588
35| 14:10 | 85.2 | 2429 [20.695 | 0.46% | 0.392 | 84.81 [-0.0600%|-0.146 | 243.05 20.612
36| 14:11 84.9 | 243.0 | 20.631 | 0.46% | 0.391 84.51 |-0.0600%| -0.146 | 243.15 20.548
37| 14:12 | 85.7 | 242.8 |20.808 | 0.46% | 0.394 | 85.31 [-0.0600%|-0.146 | 242.95 20.725
38| 14:13 | 84.4 | 2432 | 20526 | 0.46% | 0.388 | 84.01 [-0.0600%|-0.146 | 243.35 20.444
39| 14:14 | 85.3 | 243.7 [20.788 | 0.46% | 0.392 | 84.91 [-0.0600%|-0.146 | 243.85 20.704
40| 14:15 | 85.2 | 2443 | 20.814 | 0.46% | 0.392 | 84.81 [-0.0600%|-0.147 | 244.45 20.731
41| 1416 | 854 | 2444 |20.872| 0.46% | 0.393 | 85.01 [-0.0600%|-0.147 | 244.55 20.788
42| 1417 | 855 | 243.8 | 20.845| 0.46% | 0.393 | 85.11 [-0.0600%| -0.146 | 243.95 20.761
43| 14:18 | 85.2 | 244.0 | 20.789 | 0.46% | 0.392 | 84.81 [-0.0600%|-0.146 | 244.15 20.706
44| 1419 | 84.8 | 243.9 | 20.683 | 0.46% | 0.390 | 84.41 [-0.0600%|-0.146 | 244.05 20.600
45| 14:20 | 85.6 | 243.8 | 20.869 | 0.46% | 0.394 | 85.21 [-0.0600%|-0.146 | 243.95 20.786
46 | 14:21 85.7 | 243.8 | 20.894 | 0.46% | 0.394 | 85.31 |-0.0600%|-0.146 | 243.95 20.810
47| 14:22 | 852 | 2444 |20.823 | 0.46% | 0.392 | 84.81 [-0.0600%|-0.147 | 244.55 20.740
48 | 14:23 | 85.0 | 2445 |20.783 | 0.46% | 0.391 84.61 |-0.0600%| -0.147 | 244.65 20.699
49| 14:24 | 85.0 | 244.6 |20.791 | 0.46% | 0.391 84.61 |-0.0600%| -0.147 | 244.75 20.708
50| 14:25 | 85.3 | 2425 |20.685| 0.46% | 0.392 | 84.91 [-0.0600%|-0.146 | 242.65 20.602
51| 14:26 | 85.3 | 2429 [20.719 | 0.46% | 0.392 | 84.91 [-0.0600%|-0.146 | 243.05 20.636
52| 14:27 | 859 | 2449 [21.037 | 0.46% | 0.395 | 85.50 [-0.0600%|-0.147 | 245.05 20.953
53| 14:28 | 854 | 244.0 [ 20.838 | 0.46% | 0.393 | 85.01 [-0.0600%|-0.146 | 244.15 20.754
54| 14:29 | 86.2 | 244.7 [21.093 | 0.46% | 0.397 | 85.80 [-0.0600%|-0.147 | 244.85 21.009
55| 14:30 | 85.9 | 2442 | 20977 | 0.46% | 0.395 | 85.50 [-0.0600%|-0.147 | 244.35 20.893
56 | 14:31 86.0 | 244.4 | 21.018 | 0.46% | 0.396 | 85.60 |-0.0600%|-0.147 | 244.55 20.934
57| 14:32 | 849 | 2444 |20.750 | 0.46% | 0.391 84.51 |-0.0600%| -0.147 | 244.55 20.667
58| 14:33 | 84.7 | 2456 |20.802 | 0.46% | 0.390 | 84.31 [-0.0600%|-0.147 | 245.75 20.719
59| 14:34 | 85.5 | 244.7 [20.922 | 0.46% | 0.393 | 85.11 [-0.0600%|-0.147 | 244.85 20.838
60| 14:35 | 84.8 | 2448 [20.759 | 0.46% | 0.390 | 84.41 [-0.0600%|-0.147 | 244.95 20.676

L’a?llf_l 85.4 | 2449 | 20.9 85.03 245.02 20.83
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