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85% - 88% of Nepal’'s 28 million
people live in rural areas, with
estimated half of them in such
remote and difficult to access
areas that neither a road nor

any commercial energy services
will reach them for decades to

come
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The CQldHlmaIayan cllmate with months long fregziamperatures and




The cold Himalayan climate with months long freeziemperatures and
river temperatures rarely ever over IDmeans that water for bathing,

: personal hyglene and cloth washing needs to bed®ath fire wood,
whic Lhas becgme already a precious commodity . . .




Nepal lies along the 3orthern latitude solar belt,
which results in 300 sunny days a year, with aver:
daily solar irradiation of 4.8 - 6.0 kWh/m . .

... providing an excellent renewable energy resmu
to provide the poor local mountain communities wit
Improved energy services . . .
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High Altitude Solar Water Heater Bathing Cent

First High altitude Solar
Water Heater Prototype
since 2003 under test

Cold Water Inlet.
b,




. through a High Altitude Solar Water Heater (HXH)

. followed by improved
versions and tests initially
at the KU solar lab . . .

. till an.
pproprlat
ersion .

’ emege@i

utilising & & I
the Sun 1
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First HASW
Simikot, Humla,
3000 m altitude &
northern latitude |
test and monitoring

\

The storage tank i3 _
Integrated to limit pipe heat
losses. The insulated, ;
reflecting aluminum lid acts
as a night time cover and
day time reflector



First HASW
and monitoring S

As additional
freezing protection
to the insulated
reflector lid, manual
water drainage is
possible.

The first HASWH in Simikot has copper
fin absorbers with selective coating. 4
thermocouples at different heights record
the absorber temperature profile. The
normal window glass cover limits the
Incoming solar radiation to 80%-82%




60

I HARS (High Altitude Research Station)
55 1 High Altitude Solar Water Heater

+ (HASWH) Monitoring Data

I Simikot Humla, Nepal,

7 October 2004

45 |
T Location:
40 - 30°00' North Latitude / 81°49" East Longitude

50

All the Graphs present:
Average Daily Values
for October 2004

3,000 meters Altitude above sea level
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Based on the 2003 - 2005
monitoring data, the following
major shortcomlng of theStl

,g';ﬁﬂ?:m"'.é“"l ﬂ. ‘m.r. e

e Minimising the heat loss in the hot water tank)tlgh better msulatlo
 Bigger volume, vertical storage tank for betteatsfication
 Improved cover lid insulation and shape to coterdbsorber

* Improved seasonal adjustment of the reflector lid

* Increased absorber surface to 12%@md combine 4 absorber to one

e Use of tempered absorber glass ¢




2"d Generation HASWH S s
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Prototype Hot Water Storage & @'--Qr e 2SS Stee

Tank Manufacturing
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2"d Generation HASWH
Prototype Absorber
Manufacturing

two component
polyurethane foam
for the absorber
Insulation

y
. several g&
 layers of

& Jblack, nongls

[ reflectivellSs

. color
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2d Generation HASWH

Prototype Testing & Monitoring
In Simikot Humla

Four 1.5m

aluminum fin 2
absorber with Gl =4 '
pipe headers and &' .

/ M & raiser. Four
¥ | absorbers build

/ 74 PT100 to/ =1 & one unit (6m).
/' [/ measure the B

absorber —" |

temperature




a DT605 dataTaker records defi
HASWH datg every minut
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Since November 2005

the first unit of the ™

generation HASWH is | g
undergoing detail testing g

for its performance and =
impact on the community;
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The reﬂector lids also act as msulatlo
of the thermosiphon system (beside t
absorber drainage valves) during the ™
freezing cold 7 winter months with
temperatures down to — 2Q.




40° south inclined
to maiximise the

of the sz winter sun’s energ s 4
Generation -~ /4
HASWH overlapping,

styrofoam
Prototype insulated reflector

lid minimises
night heat losses

the valve at the botto
allows the water in the
absorber circuit to be
emptied

for freezing protection;
drain valve and hot
water storage tank inlet
closing valve are
Installed at the top of
the absorber unit
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see in the paper's main text 400
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12 defined parameters are monitored and recordlediiizg detailed performance

graphs of the HASWH prototype, as e.g. above ghfaph the 229 — 239 March 2006.



Overall efficiency (hot water energy g tadeive _
the _sorQer' ~45% in good sunny tondi(F'generation 2
* insulation. Agert 0ss 0’8 - 0.4°C per
2l -ambi ttem Aflief 60°C - 70°C.

» Good stratlflcatlon in the vertical stalnless istaek lith >40° top-bottom
temperature differences attOhot water temperature. 1 g -

 Improved insulation performance of the glossy iatsun/reflectorﬂjmover
» Easy, seasonal adjustable reflector lid. One pecan-open/close/adjust it.

* The single absorber size of 1.5mr ou
to be the maximum:size;i o
transportability in the"mountain region by
air planes and porters.

« The concept of 4 absorbers joint as one un’|
(6n¥) provides an appropriate flexibility to #:
match the HASWH to the energy
service a community identified.




g o

#h - “{':w \‘:' "l'rkﬂiw‘f'l_-

_Whaﬁtﬂswthe %Sgwi_&.iggended Application ?




.. . In the form of a Bathing Center . . .

enabling the 1,100 people from the Himalayan vél&m
In Humla to take a hot shower each once every t
and thus addressing the pressing need for imprio

Two insulated 750 Liter One insulated 300 Liter
cold water storage tanks  hot water stainless steel
storage tank for each unit

3 HASWH Absorber
units with each 4
absorbers and
adjustable =———
reflector/cover
lids

Corrugated
sheets as
roof top

Dhadhaphaya village HASWH
Bathing Center for 80 people a day
with clothes washing and drying places

1.5m high stone
mud wall around the

HASWH system



The capacity of the HASWH bathing center is laid fou up
people a day, each person using ~10 liters of S@tQvater
be mixed with cold water at their convenience. Aarag
hours of full sunshine, or 5.2 PSH (Peak Sun Houwi
solar radiation are needed to generate the dat
Two insulated 750 Liter One insulated 300 Liter

cold water storage tanks  hot water stainless steel
storage tank for each unit

3 HASWH Absorber
units with each 4
absorbers and
adjustable =———
reflector/cover
lids

Corrugated
sheets as
roof top

Dhadhaphaya village HASWH
Bathing Center for 80 people a day
with clothes washing and drying places

1.5m high stone
mud wall around the
HASWH system



The Dhadhaphaya village community participates.in .

* 50% of the land cost purchase for the bathingezemthich is
istered in the ame of the bathing center cotemlt "
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Experience and results show that an implemented community

project, integrated in a Holistic Community Devetognt (HCD)
project, brings forth synerg'_'etic long-term beneifirtach can not be

achieved otherwise.




Thus also the HASWH community bathing center is edaded in a
community based, long-term HCD project, including .
-

rural village solar
PV electrification

non-formal smokeless metal
education stove and heater

*




and greenhouse

=

pit latrine




L essons Learned

Understanding the local community’s own identifiedneeds and
define each stakeholders responsibility in the pr@&ct is crucial.

Technology has to be contextualised according to thecal

resources and conditions. That demands ongoing ddgpment.

The monitoring and testing of the HASWHSs has paid df

A HCD project brings getic benefits othewise not
possible. It addreSSe:e M Elethe community’s interrelated

gL ERE e Rl HNCreases approprial and sustainability.

Local participation [ F=UNee][sle&:ii=] o INnCreases their ownership
of the project and long-=ters DW-up, data monitaing and
environmental impact provide feedback for future projects.

Sustainability iIs more important than highest effigency.

Local manufacturing brings awareness, skill and eagoomic
growth to the local community, increasing their cofidence.

Periodical users impact surveys for ongoing R & D.
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