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Issues of the world

2,000,000,000 people live without electricity

99% of Norway's power is from hydro,
while 96% In the UK is fossil or nuclear power.

In Iceland, 100% of the energy comes
from hydro and geothermal with excess
P to create hydrogen for fuel cells.

in Canada are 58% hydropower,
United States, 91% of electricity
ym fossil and nuclear power.

98% of Chinese people ha
access, however 82% is pr
from fossil and nuclear fue

Even with these lights: 713 million out of
1.4 billion people in South Asia* still
have no electrical services.

509 million people in
Sub-Saharan Africa live in
the dark, they have no
access to electricity.

Brazil gets 83% of its energy from
hydropower.

Australia is blessed with solar, geothermal and
tidal resources, but is still using 92% fossil fuel
In contrast to New Zealand, which gets 68% of
their electricity from hydro and geothermal.

Sources: CIA World Factbook (www.cla.govicia/public
IEA Energy Statistics (www.iea.org/Textbas
World Energy Council (www.woridenergy.or
* South Asia: Bangladesh, Bhutan, indla, Nepal,
Pakistan and Sri Lanka

 at Night
 information available at:
fantwrp.gsfc.nasa.gov/apod/ap001127. html

ne Version of this Map: www.geniorg/globalenergy/multimedia/earth-at-night.shtml

ectricity is Essential for Developm
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Population-Energy-Environment issues

Bottom Of
Pyramid
(BOP)

About 50% of world population
live using less than 2 US$/day

World population, 1950-2030

8 billion —

| S
More developed countries

1950 2010 2030

These are very urgent and important problems for you to solve!
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Why did we go to Nepal?

Talking with Nepali student Binayak Bhandari

Start from the discussion at Christian Fellowship at Department
of Mechanical and Aerospace Engineering, 2010

—

& 2 a
\ 23 4 g
e

©ISUNg-Hoe



Understanding about Nepal

8 of the 10 highest mountains including Everest Mountains are in Nepal
= Average income per person : 1,200 US$ /year

= Population : 30 million (80% of population live in rural areas, scattered
small villages in highlands)

= Electricity is not provided to large areas due to weak geographic
accessibility

= lack of infrastructures such as road, hospital, education.

30°

28

26"

Study at home in highland of Nepal
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Vision of project

= Electrify highland villages in Nepal using hydro-solar-wind power

Wind power
Solar power Micro
G hydro power
;:,—"__._
= |

| | Electricity

——— o — —— e o o oy,

——— -

_________________

Mushroom Farm

Small

factory Poultry Farm

basl) |eas

+ Machinery + Lighting < Lighting « Radio
+ Cell phone charge - Etc.
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Select Target Village

= Condition
= First, select 4 highland villages which are difficult to access

= Small village which has around 10~20 number of houses and to which it would
be hard to provide electricity within the next 10 years.

.Dhangadhi Lama hotel

KATHMANDUo.smva ri

Phulchoki

= Final selection of 1st target area

= Lama hotel
« Located at 2,500m altitude in the Langtang National Park

« Electricity is not provided and it would not be provided within the next 10 years.
« 10 hour from Kathmandu by car and 12 hour by foot.
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Gil-Yong Lee Binayak Bhandari Kyung-Tae Lee Hae-Sung Yoon Dong-Hyun Kim  Jong-Seol Moon  Sung-Hyuk Song
Ph.D. Candidate Ph.D. Candidate  Ph.D. Candidate MS. Candidate  M.S. Candidate M.S. Candidate M.S. Candidate

Won-Jong Eun Sung-In Kim Sun-Kyung Yu Hye-Seung Jeong  Yoon-Ho Kim Hak-Chan Kim
Undergraduate Undergraduate Undergraduate Undergraduate Undergraduate Undergraduate

© Sung-Hoon Ahn



Move to Syapru Besi — August 12t




EEE

)
|2

1

e

i

"‘I-I“.

(%5
1 g
" -

3 b

-

a

U Os

S|

P



Route to Lama Hotel

2011.8.13.

¢ 3 oo 3 /y
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12 hours on foot s '
12.5 km W Lal?@t.ang River :
N

O Lama Hotel
"y

2,700m Lama Hotel

2,478m _
Syapru Besi

A~
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Move to Lama Hotel - 8 AM ~ 8 PM
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Indoor Electrical Construction
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The First Electric Light in the Kitchen

-
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Power Geherator Handing-over
Ceremony at 9PM, Aug. 16th 2011

Seonl National Uni ersity, K(T‘T(-

nandu University Nepal
» Nepz




2nd Visiting — Rimche and Lama Hotel

October 15~20, 2011 Lama Hotel A

Rimche it (5 ¢

.
o
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nepal_solar_movie_clip.wmv

Sustainability by electricity Y

= Key for sustainability

= |ncrease in income

ODLAR _ CHARGE

= Sustainable business model Camcra % ﬂo\ﬁ.le.c’cc

Per \hour ‘\9 7\°'°

= Continuous support

Before electrification After electrification
Single bed ( NRs. 300/night) Single bed (NRs. 400/night)
Phone (Sometimes) Phone (Regular)

Camera battery charge (not possible) Camera battery charge (100/battery)
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3" Volunteer Activity Spot : Thingan Village




Area of Construction .

= Map of houses and electric power grid on 2 square kilometers area
in Thingan
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Result of 31 Volunteer Activi‘t;'

Feb. 13, 2012 ~ Feb. 15, 2012 at Thingan
» Village located at 27°26'36.36" N, 85°14'42.43" E and
Facility: 5 kW solar power generation ._ ‘
Electric power grid (69 electric poles andi57
290 LED Lights, LED chicken farm,
Library(laptop, beam projector, around Z 04
Cost: around 120,000 US$

Beneficiaries: 57 number of houses in rurala
400 villagers. "
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Thingan village

23

Village representative
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4th Volunteer Activity Spot - Kholkop village,,
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Design Hydro Power Plant and Casting .

Hydro power = converting power from water (head and flow) to electricity

I:)net = hgrosst Xg Xﬂo
Mo = Neivil work ><Tlpenstock XNturbine xngenerator XNjine ® 0.5

 Penstock pipe u ﬂtota/ = 63%

Head

(meters) = = Electrical power output ~ 21 kW

Nozzle

Runner

" P >1 4

Pelton Turbine Design
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In the middle of construction




3 kW Wind Power Generator N
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20 kW hydro power plant
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Electrified Thingan and Kolkhop villages

32

6.1 km

2.5 km

Tt T WRESPo w’ﬂ VR
’ - W 4 o ] =4

173 Houses, 1200 persons
1 Police Station

1 Health Post

2 Schools

Cottage Industry
Chicken farm
Library

Church

11000 Volt AC
220 Volt AC

HH\ Transformer
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Use of electricity (Chicken Farming)
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Electronics

Color television @ villagers home

Various electronic gazettes
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Health post

35
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More work hours
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Employment of operators (2 families)
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Ondol Experiment




First Ondol at Nepal
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Ondol installed in 50 houses

© Sung-Hoon Ahn



5th Volunteer Activity - Wind turbine in china ,

© Sung-Hoon Ahn



6t" Volunteer Activity — / %
Vaccine Delivery System in Nepal %

Kathmandu

* Period: 2015.01.26 —2015.02.03
* Place: Gadhi, Makwanpur, Nepal
* Participants: 200 volunteers (Volunteers in Korea: 26; SNU, Hanyang Univ., IVI)

* Installation: 17 kW Hydropower generator, electric wiring in houses (65 households), LED lights,

Ondol (1 holusehold), Ginger Powder Manufacturing System

* Other Activities: Medical treatment (Residents , vaccination, Science camp




6t Volunteer Activity -
Vaccine Delivery System in Nepal
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6t Volunteer Activity -
Ginger Powder Manufacturing System in Nepal ss
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7th Volunteer Activity

-————=

Nuwakot

= Period: 2015. 6. 15. ~ 2015. 7. 22.
» Place: Thanapati, Nuwakot Nepal
= Participants: 50 volunteers (SNU, Kathmandu Univ.)

Kathmandu

» |nstallation: 1 kW hydropower generation system, 3kW Solar PV

» Beneficiaries: Elementary school and residents (200 people)

Installed Solar power generator

© Sung-Hoon Ahn

The village with lights

Hydropower
generator




8th Volunteer Activity A

= Period: 2015.8. 6 ~ 8. 11 Quy Nhon

Ho Chi Minh City

= Place: Quy Nhon, Binh Dinh, Vietnam.
» Participants: 60 (SNU, Korea Hydro & Nuclear Power, Global Solar volunteers)

» |Installation: BioSand Filter, Water-cleaning facility (12Ton) , 3 kW Solar PV

» Other Activities: Teaching aids for elementary school, education about water resources

Volunteers and School students

Solar PV controller

Water-cleaning facility

© Sung-Hoon Ahn



9th Volunteer Activity

= Period: 2015. 8. 6. ~ 2015. 8. 11.
= Place: Dok Kham village, Xieng Khouang, Laos

= Participants: 20 (SNU, Global solar volunteers)
= |nstallation: Construct Village assembly hall 60 m?, 2.5 kW PV

= Beneficiaries: 150 people in Dok Kham village
TR I = &;\&xt, O S ——

o O e

-

Village assembly hall
(Under construction)

Welcoming reception

Village assembly hall
(Under construction)

Blue print; Village assembly hall
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Sustainability & Synergy effect Y

m—.—-

Light energy
(Lighting)

Growth

Power i isi
Chicken rising increase

production

Solar, , Wind, A water pump

Small (Irrigation)
hydropower

Sale
Wealth (city, surrounding village)
increase
Equipment maintain (Economy)
Conservation, improvement Income
(Self sustainable cycle)
Scholarship

(Education)
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Impact of projects
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10104

108

106

Design
Team in

104
0 Class

Size of project (Expenditure in USD)

Individual

i i i >
104 106 108 Annual estimation (2010~2011)

Impact to society (Number of beneficiary)
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Challenge

51

“There’s plenty of room at the bottom”
— Richard Feynman

There're plenty of people you can help at the bottom

BOP

<$ 1,500
Purchase power parity in US

You have talent, money, and time to make this happen!
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Importance of Vaccine

52

= Vaccination rate and infant mortality
= Disease infection, mortality rate of children is higher than adult.
= Even though infant is not dead, high disability is shown.

Vaccination rate and child mortality (per 1000)
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Problem in cold chain of vaccination in
developing countries

53

= Vaccine Storage
= Recommended temperature : 2°C ~ 8°C

= Expensive Vaccines prices

= $7 - $26, Unit cost of Vaccine developed in
2000s

» Transportation accidents

= Difficulties in management

= No vaccination records

= Even the parents are unaware of vaccination
schedule

TR e Vaccines delivery Volunteer
© Sung-Hoon Ahn




Vaccine carrier - vehicle N
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» Vaccine carrier based on Peltier freezing effect

+| =
Peltier effect

Hot fan Damper

Hot heat sink

Lithium
battery

Tec1-12306
peltier

Outer case Temperature

controller : :
Prototype Field test in Nepal

Cold heatsink  Cold fan

Application of Peltier effect
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Evaluation of vaccine delivery

55
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2017 version vaccine carrier
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Motorcycle powered vaccine carrier
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Village
Lighting + Electric Power

tlectric School

Lighting
Computer/EIectric Device

iTEC
(NM-AIST)

« Start-Up
* Education
e R&D

. Packagmg for
EI Agrlculture Products’

griculture Products  panawable Energy System

Water Purifying

N/
& e Agriculture
“ % 2 Irrigation




ITEC: Research topic

Research Topics

enewabl ' Welfare/ . :

REnerger AgF ncul ml:g/ V\G; - Education Business
. o >

Renewable Agriculture
E Product Vaccine Carri A iat
Gnergyt DFO/L(J: ] S a:cme arrier Te;():ﬁrncz;)(r)la e Incubation of

nerator 0 stem

enerato W _ Y 4 Town Based
(40kW) Packaging (WHO Cert) Workshop for Start-Up
Remote System Irmigation/ Prototype and Localizin

izi

Monitoring/ Product Water Purifying Start-up ltem g
Retain System Distribution
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The light of the world shines the town seated on the mountain
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nnovative DESign and Integrated'Manufacturing Lab.)
http://nepal-solar.org

(Global Solar Volunteer Corps)



http://fab.snu.ac.kr/
http://nepal-solar.org/

