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FOREWORD ~ o L, iy

—_The *welcome glven ‘to ‘the first edition of "MultrﬁPurpose F
G Power Unlt“ (MPPU) in Nepal and many other countrles”*?;\

Rty

has been very heartening. ' . o ﬁ |
|

.
o

We have pleasure in of?erlng the ‘public’ a second edition.
‘ The aim of this booklet is to spread this new concept for
low-head water power utllization This publlCathn is. fqr

!
I
bl
i
\
|
|

general informa;ion, but i1s not meant to be a constructlon

ok gu%de for MPPU'S..“ L . o | a
N - ' ’ : -
Sl m thl@ edition are rev131ons 1nconporating ideas gained '

. from practical experlence of these units, and we hope & "_
learn even more from.experiments under°way. It would have %

i
been helpful QQ.recelve comments from speolallsts in the o

;*. field of mini-hydro power development for further 1mprove-' ,j o
} ments.- of these qplts. We would welcome any suggestlons T
‘. that might be forwarded _ ;

e

'l .
We are pleased to\note that, . judglng by the- demaﬂﬂ for

these units, the MPPU has galned w1despread acceptance
' Pl

| ' A | i ‘l " The author§.= ' -.f i
; ‘8 - ! l'-. . " - :
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INTRODUCTION

The preparation of food for the family is a
.:_almost always undertaken by waien and girls-;nff
) Although traditional techno nges are used EO'
amount of manual labour lnvgiyed in processes- su-@ ’s'de—
hulling, and grlndlng‘qereal grain, these tasks StlLl

demand a considerable amount of time and effortaon the
part of many women. In order to obtain a small quantitye i i -
o% 0il for cooking, women are required to crush mustard

seeds in a kol (a large and heavy wooden pestle and

mortar). In the home, dehulling of rice is carried out .

using a foot-operated pounder known as a dhiki; Cereal

grain and pulses are ground between two stones on a hand-

' turned deV1ce called a Jhanto . = R ' 5

In many hill ﬁillgges a more efficient-técﬁnbgoéy is

available for grinding cereals - a ghatta, which is a
'traditional ﬁater mill, These miils are usually.owned by
a local millér- a large farmer or a community who has the
water rights of a channel or a small stream. As payment S
for his services the miller retains a proportion of’%he T
cereals processed. The horizontal grinding stones fa:g
driven by water hitting a wooden propeller., It is beiieved
there are more than 30,000 mills still funcﬁioning in
Nepal., Some run for ﬁart of the year, and others continu-
ously,~depending on the availability of water and the
local demand for their services,

This booklet descéibes an improved and more efficient
mill that has recently been developed for use in Nepal.
In view of the various types of equipment that can be
driven from the central power unit, it has become known

as the multi-purpose power-unit (MPPU). The machine has

.
-

g,




béen lnstalled 1n several v1llages scattered throughout

the’ eountry, and is being manufactured by Iocal workshops.
in’ Kathmandu. o . T

Whe; used at the communiéy level the impfoved w&ter;@}ll
can have a considerable economic and social impact b?
rele351ng women frag\the laborlous tasks of dehulllng,
grlndlng and expelling oil, More time can be made avail-
able for economically productlve actlvitieS'and child .
care. Additiomally, -as a source of energy, the improved |
waten mill can help the development of cottage industries

‘within the village. With the production of electricity

from the generator unit evening adﬁlt,edudation classeﬁ
may be started in various sites, :

DEVELOPMENT _OF TRADITIONAL WATER M"‘uLs

.

As the populatlon 1ncreases so there 15 &'greater need
for more eff1c1ent mllilng. Farmers W1ll pay. more for
quicker service. Nowadays there 1s,also_1nterest in

other mechanlcal operation, such as rice3hulling! oil ex- .,

pelling, threshing and also in electr1C1t¥ for domestlc

ﬂllghtlng, ete, ‘ - ,

. i

It was ™ often the neeq for more varigd andE faster servi-
ces that stimulated the use of combustion engings ‘and ’
electric motors - both quite costly sourcesiof energy.
Because of these addiﬁional requirements the}e have been.
several attempts to iﬁpréve traditional watef mills: These
attempts have been described in different reﬁerts. For
example, in 1972 a German tried to improve a traditional
mill. After he 1left Nepal, however, the mill was not
maintained and neo reai progress was made, |

H
v

-+




in recent years a %reat deal of attention has been g3ven
to different water turbines and improved power transfof-
mation. There are propeller turbines, cross flow or pel-
toﬁ turbines, etc., Each has its special advantages, and
is designed for powér'transformation mainly above épprox.
ten horse power. o
Tt is again worthwhile to consider the improvement of
traditional water mills and investigate possible new
sites ‘with reference to the power transférmation required
(t*wo to five horse power more) , There are severai
factors to be gained byjfgi;oving existing water mills:

e ;building and water channel
e water rights .

- & infrastructure (i.e.skills, supply and marketing}..

RS -

THE MULTI - PURPOSE POWER - UNIT (MPPU)

In the past twenty' years over a hundred mills have been
installed allerer the country, by using combustion
engines or electric motors, Animal power, bio-gas and

pfbbably wind energy dcould alsc be used to provide energy.

Based.on this experience a new concept of a MPPU has been
developed. A cube with a metalic frame is made housing a
"bucket-type turbine", which is fitted below the original
milling,device., This enables it to run-with water power
and through the pulley (fixed on the vertical main shaft)
mechanical power c¢an be taken off-for other machines with
a belt system. The machines are made in Nepal, use locally
available materials, such as wood, -stones, mild steel

structures, bearings, etc.

13
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PERFORMANCE : o,

e
f%@q§

Improved traditional water mii?} were introduced sSuccess-—
fully- in the autumn of 1980. These new machines, based oh

the o0ld system, have a greétly increased periormance for:

. grinding: four to eight times more grain ean be pro—-
cessed within any given time, (The cover over the
stones provides dust-free workirnig and the flour will

automatically fall through an gutlet into a sack)."

T - @& multiple applicaticon: any small ﬁachine {(two to five,

' ten horse power) can be directly fitted to the power
take-off pulley (belt system - no motors) be it a rice
huller, an oil expeller, a thresher or micro electri-
city generator,

e domestic use: a small.dynamo (12-v, DC, 400 W) or an

additional generator (220-V, AC, ca. 1 to 2 kW) can

supply. electricity to nearby consumers.

Ll

INSTALLATION

x

The ﬂPﬁU can easily replace the exis;ing traditional water .
mills; the size and working performance is déSigned in the
range of the existing, traditional patterns. The unit does

® not need to 'vary with different Sites, as the cubic design
permits the power take-off in three variable directions.
The penstock (pipe) Tthe real variable- will be made
according to the site specifications. The installation at
existing sites will be simple, as the present channels and
building can be used. For fixing the solid, self-supporting
MPPU-module cement is not essential.

TN




OPERATION" : I . .

The MPPU has been. successfuldy Introduced in Nepal. To
operate them, millers need only a short\tralnlng course-
and a few simple tools. Experience has shown that millers
soon become effective operators. Pilot installations have
been made in thg Kathmandu valley and several other places,
as well as in neighbouring Bhutan and India. Now efforts
are being made for the developmént of this promising pro-
ject. The widespread interest evinced shows the need for

-

such devices. : ' . .t

TECHNICAL DATA - VA R

The MPPU cgnstructlon is ba51cally two me-'l.ﬁubes,-its
fpaMés are made ‘of M.S. angles 50 X6 mﬁ with welded

" joints. On the/ ‘top are grinding” stoneSx(SOO mm @) ;eurned
by the vertlcal axis, 1nclud1ng a graln feeding dev1ce
‘(bopper) . ' S/

¥

The middle part (upper cube) housdes the main pulley for
the power take-off, the mechai}ém for the adjustment of
grinding (Jever}. ’ Hr;f

The bottom part - (lower cubekfhouses the water turbine and
the penstock (pipeline) with a nozzle.

The MPPU is made in different parts to enable porters and
small alrplanes to transport them to remote areds. The
total weight of the unit is approximately 400 kg;:Fof
space requirements of the buildihg for MPPU and machines
see the drawings and site specififations. ‘

7




It is not clalmed however, that this is the only solutiof

16

L0STS

To begin with, the MPPU can be purchased on its own; it
consists of the grinding device, the turbine, the power
take=off device and the small dynamo. As the design ie
modular and uses standard measurements any additional
machine can be installed*;ater. The inditial costs, there-
fore, can be“guite reasonable. Price specifications for |
differing sites may be obtained ,from the manufacturers.

(1 MPPU, ‘incl. dynamo, intake, pipe, costs approx.

Us $ 1200/-, January 1983, without addipronal mach}nes,-

transportation, installation, trdining, eto.);
S : .

-

CONCLUSIONS ' L0

Y

The MPPU is a new device in modern water power utiliza-

‘tion. It uses traditioral mills and indigenous technology:

it can operate with thé same head and qoantity .of water;
and is capable of-running several coEtage-industry-
machines. The costs are reasonable {and if compared Wlth

other imported mathlnes quite cheap) and_they.cafl be

'lnstalled in a short time (espe01ally if they are re-

placing existing mrlls) Most important, the maehrnes’
are easily understood and operated, sd‘maintenance should
not be a major hold-up,

to the many problems of using water power. There are ma
other devices which all have their own advantages, an |
disadvantages - as does the MPPU, But early experie
with the grinding operation shous COnsidérable pPro

-

= T" -

It is hoped to further improve this machine and”we would

-

welcome comments and suggestions.
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MPPU CONCEPT

HOPPER

COVER

MILLING —————=
STONES .

PULLEY
FOR POWER —

[

Some Datas: . .

Weight: appr, 375 kg
Height: total 210 cm
Surface Area:appr. 75 cm?

of mill only

Power Transformation:

bDepending on head and
water quantity: 2.5=5 H.P.
turbine can produce 10

Transmission:

by belts mainly, electri-~
city for lighting purposes
mainly.

Installation Time: »

If replacing and existing water
the installation can be done in a few days.

HP

The MPPU is a concept t{o improve
existing traditional mills, as well
as to bring new, small scale water
power application to the reach of
rural people, even to very remcte
areas, h

The installation can be as per tradi-
tional set-up; with the same head and
same water guantity, it can grind

4 - 8§ times more over traditional
water mills. ’

- .

The MPPU can be used as a complete

set: turbine, mill and power take-off,

and also with its separate pieces;

- turbine only {er,g. small dynamo)

- mill only (to be run by conventio-
nal motors; by animal or wind powen

Deépending on Head and water quantity
the power output can range from 2-5,
10, 15 H.P., and machines can easily
be fitted, such as rice huller, oil

expeller, dynamo {12V, DC or 220V_AC)

The small scale cottage industry can

run wood saw, planer, looms, etg.. '~
ELECTRIC
LIGHT

SMALL AGRO~-PROCESSING MACHINE
-Rice Huller, 0il Expeller,etc.

mill -’
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MPPU » SINGLE PART APPLICATIONS

MPPU TURBINE WITH DYNAMO

FOR SMALL ELECTRICITY GENERATION
OR RUNNING OF MACHINES DIRECTLY,
WITHOUT MILL-PART: WHERE
GRINDING S NOT REQUIRED.
RANGE 510 AND FOR MORE H.P

bl

MPPU- MILL (GHATTA)

BRIVEN WI{:H COMBUSTION ENGINE {PETROL; OIESEL) €L MOTOR
" BIOGAS MOTOR, ANIMAL- OR WIND PDWER. :

a b=
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MPPU o SKETCH OF MEASURE-MENTS\i
SIDE VIEW
.
T T T T T T T T ™
| POWER TAKE-OFF DEVICE I
1 |
-] BELT PULLEY -
] ]
- A\ [ |
| I ]
| \\ / ]
T -
i = FLOOR LEVEL, of |
e — ot == = _r_ ; 1 ‘JD ) l° o} 1 (‘;“ l
' ' i [ \hs. B CHANNEL 75 mm H |
: ] ] sy |
1 " I . | I i ‘\.. _____ /
y 7 6
B e
| TURBINE PART |
\‘_‘ _________ }
PENSTOCK -« P ToP VIEW
(PIPE ) | ;
{MILL} 1 [ PULLEY 150 mm @~ PULLEY 250 mm ¢
i \ {FOR RICE HULLER)*
| — i _!l_ f : i
! {m - i
E
E
3
~0
N 1
| K oYNaMo oc 12 v— l—PULLEY 200 mm o
d;‘ | (FOR QIL EXPELLER)
S 7150 mm n
- OR OTHER MACHINE

~3000 mm

abha
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MPPU SITE SPECIFICATIONS I
\-/‘__\F‘R?N;{/CROS.S” |

" INTAKE

1

r
GR1LL*\ GATE

PENSTOCK -
, PIPE 7 === =
7 B
% AGRO
] MACHINE
7 - MILL _
> 7l o PART . |
W / x {
¥ ,//* = POWER
% z TAKE- OFF
4 o DEVICE . {E
5N 3]E
A (=]
RN - 1
>\ e e L Ty ety N TR N -_-l
~F
(¥ =)

R

‘Speed of the MPPU at drive shaft = appr. 250-300 "PM
{The speed remains t 20% constant, with or without
load; over-speeding will not pccur),

For Horse Power, Speed and Head & Flow see special
chart, some samples are given:

Head 80 ltr/sec 100 ltr/sec 120 ltr/sec
Meter HP HP HP
3 2.4 3 3.6
3.5 2.8 3.6 4.3
' 4 3.2 a. 4,9
4.5 3.6 4.5 5.4

N
i S
- ; TURBINE PART
She : ' E ’ L
G .
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MPPU e SITE SPECIFICATIONS 11

TOP VIEW BELT FOR TEMPDRARY OUT~
/ SITE FITTED MACHINE

§
\
N
\

Ll
A
73 .
n AGRO
It N MACHINE

aGro !
'HACHINE” |

N

I

A TN
~ 300 dm

NN QQQQQQQQQQQQQQQQQ@QQQQQQQQ§§§§Q§\

— 141
1 I;‘—v—-—-—" o ]
' 1 INTAKE \ % : 7] €
|4 PENsTOCK AL vz
bt I~ 100 ‘~100 |~7o |av130cm | sba
B R A

A} The MPPU will fit quite easily in traditional, existing structures. Where a
new buitding is made, running one MPPU with several machines, with some space
for storage and waiting people, and inside measurement of approx. 8 m length

4 mtr. width {better 6 mtr) and 2.5 mtr in height will be satisfactory. Con-
struction with pillars (instead of fixed walls) will more easily enable access
to’ the MPPU fromAifferent sides.

B) A door in front of the power take-off device is Fecommended, so to enable
2 temporary outside fixing of an agro processing machine (e.g. thresher).

C) Keep approx. 1 mtr. space free around the MPPU set-up, so to enable easy
access. The modular concept of the MPPU enables installation on three sides.
The example shown above is a “right hand power take-off”, (see also separate
pages).

[~ "D Eoundation: make sure that the structure is properly protected from the '
powerful splashing of water from the new turbine (it may wash off traditional
or weak structures - use planks, stongs, sheet metal, cement, etc. for
pralonged protection.
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MPPU « SITE SPECIFICATIONS T

WATER o
INLET MPPU - MODULAR CONCEPT .

The different parts are
made on standard sizes,
and they can be quite
} — ' easily transported even
722 A 7777727777777 72 772777 2777 2 to yery remote parts
= of the country, if
necessary by porters,

The different parts can
be assembled in several
-~ different ways, so as to
meet the actual building
and site requirements,

The water inlet can be
from three dilfferent
sides, and the flour
exit spout may be
turned to the required
place. )

B NN

h

NNNNNNANAN
D] T

LLEL LA TLEA | LA TL LSS

?RIGHT HAND POWER TAKE-OFF !

i }
{A[ZZAGQQCK[[{/////7///777%[4 (L
— _ [

. !
o
N RS

)4 '

== e = il
= S @:

N - T
-———

w

LY

BSOS

JTHE NN
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|
]

il

=

) AN
NNANAAARRASN
1
1
L

NN, B
NN

(VSIS STIIIIL /AT IS ////A

fLEFT HAND POWER TAKE-OFF

AN RN

~ FRONT SIDE POWER TAKE-OFF
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MPPU e MILL HOUSE / STANDARD SIZE

LH

LEFT HAND POWER TAKE-OFF
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' Set-up of pilot and trial plant
at Godavari, Kathmandu Valley
in September 1980,

Testruns with the newly installed
_MPPU for .grinding, milling~ and
a small dynamo.

The stones nc2d to be redressed
A from time Lo time.




e traditional mill with First stage of installation
rizontal water wheel at " of another MPPU set-up.
aibo, Kathmandu Valley.

run at Thaiho,

=-rivst light with the beew: 7L edr oo hkller
Jdynamg! Head = 2.4 m, aed o]l orErar]lorerr .
rfiow appr. 80 1l/sec.




L1
Mill at Thaibo: note the small
DC generator attached to the
frame. '

The miller's son operating the
rice huller machine.

A welcome a@dition: a tempo-
rary fitted wWheat thresher
for seasonal'requirement.




2B

A traditional water mill with
shed at Pheding, at approx.
4000 mtr. altitude. The grind-
ing capacity is quite low and
people are waiting in the cold
for their turn at grinding.

3 traditional horizontal water
wheel, where no iron is used;
the bottom needle is a stone!

grinding stone set-up,
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MPPU turbine part at Namche Bazar,

at the site of a traditional m1¢lt

The square pipe is made of Jwood.
{Project and photo: M. CraWEOLd)

A cldéé look at a good
quality horizontal water
wheal, made of wood .

-

The pilot plant run a small DC,
-dynamo, generating light for a
"few hiouses. The MPPUs.turbine
can geherate several horse
powey, where head and water 'is
avalfable.
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Reviving traditional milling-
technology: the appr. 100

years old mill house at Nam-
seling near Thimphu / Bhutan

Tﬁe renovated mill house in
Namseling, November 1981. On
the l&ft side the upper part
¢f the MPPU, people are trans-
pgrting the circular saw.

iThe mill house from the side.
Bon the left side of the house
one can -see the intake and the
p].pe. Head = 4 mtr, water flow
appr. 100 ltr/sec, With this
#the MPPU can run the mill, oil
expeller and a small dynamo at
the same time!




The first customer checks
his freshly ground flour,

Adjustment of the oil expeller.
On the left are the circular
saw and the planing machine.
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Transvortation of MPPU parts is
quite easy. The modular concept
and standard sizes facilitates
the use of different means of
transportation.

Il

Pilatus porter flight to Lukla
with the MPPU turbine.

MPPU's are made in porter-.
able loads, which can be
assembled easily at the
site. .

{Froject and photo:M.Crawford)




Assembly of the turbine

wheel .

Local manufacture of a
low-head pipe flange,

1

MPPU-set ready for dispatch
fram the workshop

- View Of.pfoduction,aﬁ a workshop

in Kathmandy.




The MPPU can run various
machines, for example
1l oil expeller,..

The improved milling device
was introduced over twenty
years ago and is fully satis-
factory in hundreds of places,
for the daily services for
the people's needs.

Until recently they were run
mainly by conventional diesel
or electro motors.

«++. & rice flattene:x

++as & dyname for small
scale electricity pro-
ducticn.




A MPPU-set ready for in-
staliation at Budhanil-
kantha. This is a com-
munity-owned mill, as a
part of the "Small Farm
Family Programme™ (SFFP)
of the Agricultural .
Development Bank/Nepal
and UNICEF.

MPPU's fit quite easily
into the existing struc-~
ture of traditional mills.

MPPU has gained fast

in popularity in

rural areas: over

fifty units were

produced within les:z

than two years, with

exports to India and

Bhutan. ™,
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Fjilekhu, a small bazaar

the Kathmandu-Pokhara
oad has had for several

years a larger turbine

“for agric. products pro-
cessing. ;

The photograph shows the
mi1ll house, the ground-
tloor fplatfourm with
people) is at the level
of the turbines and the
machines -

+

The clever miller realized
that the water of the tail-
race could also be us2d

for small scale power
production.

Mr. Shrestha, the mill
swner of Malekhy discusses
the installation of the
HMPPL turbine.




A extended shaft is in-
stalled, reaching the
level of the ground
floor of the mill house.

A small dynamo AC, 220-V
supplies approx. 800 W,

Now the bazaar and/or

the mill house receive

electricity for light-

ing purposes.

The small MPPU turbine

supplies guite a stable

voltage, as there is
“wem Do other machine con-

nected to it except

the dynamo.




/

MPPU manufacturers pro-
vide a modular system with
all necessary appliances.
This photograph shows the
intake with gate and
grate.

An MPPU can turn very
small and medium-

sized milling machines.
This installation
houses the turbine, the
grinding mill, a four-
polt oil expeller, -
rice huller, a cir—ahax“
cular saw and a small
dynamo!

A improvement in the
MPPU: a ring cover has
been successfully
added to the runner.




Now farmers in rempte areas
can 'also run additional
agro-processing machines,
such as a rice huller,

from their traditional
low-head water sites,

‘with improved water mills.
Note the stand on which

the rice huller is fixed:
the belt can easily be
tightened by simply
shifting the huller.

& .

Low~cost dugt-cover,
with an improved
runneyr, fixed by a
miller: the faster
speed produces more
flour dust.

Trials with improwvad
runner and natural
stones are underway.
Initial results are

‘promising.




f:quipmeng

“work shop

Ll

'_ T ‘““-\\ i
in a smald,

It is not always necesg-
sary to produce electri-
¢ity to run machines

with motors. Many
machines on the market
run successfully on belts,
and they can be driven
directly by small tur-
bings {without motors).

for example: ..

... a small printing
machine :




i

Many people in the "

Himalayas require : '
efficient utilization R

of small scale water }

power at low cost. '

Development of differ— .
ént turbines may hope- : . e
fully bring the needed
results.

Here a low-cost, open
cross flow turbine,

b

A pilot "metal-pelton”
turbine with horizon~
tal axle {(using the

same cups as the MPPU.)
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P

Another device using
- alternate water power.
-One of the many water
wheels with horizon-
tal axle in Bhutan.
" They successfully run
rice hulling machines.

.

A prototype of an improved
design: the frame halds
curved blades, made of
wood. .

-~

The "wooden pelion”,
installed at Namseling
near Thimphu, Bhutan.
First results showéd .
that even with the
existing open chute,
the productivity of the
rice huller could be
approximately doubled.




;o o
‘!.'r.
- :'\
The potential of small scale water power systems -
in the Himalayas is great and with additional, .

improved small turbdines a lot morxe can be made
. avallable in a short time for people.ln remote
T areas of. these countries, : *

ﬁ‘.I I

il

develop first $he resources available at

site. Photog@aph shows a diesel engine

ruaning a rice huller maczhine; a few meters’

away there are little-used tradltlonal
horlzontal water mlll¢'

In any case ;:/}s certainly recomménded to

.
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MPPU

RSE PEIWER REQUIREMENTS

(HP)

5.No

MACHINE TO BE'INSTALLED Tt

T R.P.M

H.P. . PER
MACHINE

HP at SITE.

GRINDING DEVICE, ¢10 ‘mm{
(capacity 75 kg/hr)
(capacity 1 Muri /hr)

200~ 500 |

2.5 -5 % |

INSTALLED

RICE - HULLER No, 5
{(cap. 90 kg/hr, 1y4 Muri/h)

660~ 750 |

2.5 - 5 %

RICE HULLER No. 4
{(cap. 250 kg/hr,3 Muri/hr)

1040

5 ~10 *

01l EXPELLER,No.3
3 BOLTS, appr. 150 kg-
&Bp 15 kg/hr; 1/4 Muri/h)

400 -

OIL EXPELLER No. 5
4 BOLTS, appr..350 kg -
(cap 45 kg/hr)

175

OIL EXPELLER, No.6 BIHB
& BOLTS, appr. 450 kg
(cap. 60 kg/hr)

175

CHURA MILL (RICE FLATTENER)
- 75 cm @ {size 3 HP)
(cap. 75 kg/hr;prebeiled)

200

THRESHER MACHINE
(cap. 800 kg/8hrs-a day)

400

CIRCULAR SAW, 350 mm @
{(max, cutting 125 mm)

1500-~2000

PLANING MACHINE
(max w;dth 1540 mm)

2000-~3000

WOOD TURNING LATHE
Tmax. 300 om @)
(max. 600 mm length)

100~ 300

DYNAMCG, DC

12 v, 400 W, appr,

lago-1200

10

EL, GENERATOR, AC
220 vV, appr: 1 kW

2800

11

* ADD

10% FOR. PFRICTION LOSSES
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MPPU-SURVE Y RE PORT

DATE;' S
_SURVEYOR: .~

APPLICANT'S NAME
- AND ADDRESS '

?;fPLACE WHERE THE MILL
|'WILL BE INSTALLED

| vAME oF THE RIVULET

NEAREST moroRABLE-Boan;f

| 'DISTANCE TO BE WALKED
' AFTER. MOTORABLE ROAD.

"HORSE POWER AVATLABLE

e —e —

HEAD AVAILABLE ,

_TIME' TAKEN FOR SURVEYING

' ANGLE OF PENSTQCK (PIPE)

| LENGTH OF PIPE

| WATER QUANTITY

B

' TIME OF SURVEY

T monTH OF MARCH/APRIL;M;QL;HWN.f““

MACHINES TO BE ,INSTALLED -

a)
b).-

LI

3

| a)

©+  [NOoTES 7 skETcH . - \

B TERMS & CONDITIONS

1oe

er

HPPU will be ready six to eight weeks- after recelpt of dep051t from the

;date of advance recezved,;

¥

aboveﬁquoted prlces are ex—factory, valld for'two months from date of !

issue,

all addltlonal costs,

_such  as’ transport 1odglng of techn1c1ans, and

other expendltures to be borne- by the party ordering the mill,

guarantee on MPPU is. one year, if 1nsta11ed “by factory technlcans

-

-order becomes valid after—payment of a dep051t of 25 percent of the price
L quoted ahove ) ) . . . -
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"

MPPU QUOTATION

| DATE:

Ay

: HAPPLICANT'S NAME
“AND. ADDRESS T

" PLACE, OP'INSTALLATIOH{

,

HORSE POWER AVAILABLE

pcs.,

o

Unit _Price.

Total

MPPU TURBINE & MILL size HP

PENSTOCK (PIPE)

...;mmﬂ?"-- a~”ﬁ'
at Rs..... /mtr, Total L,... mtr

Rs,

"INTAKE, for capacity of*.,.. ltr

Rs. R

Rs,

'POWER . TAKE-OFF quICE .e.. HP,
DYNAMO, Dc . Caie. W

IRs.

ELECTRIC WIRE BULBS ETC

‘|Rs.

: TOOLS - BET

Rs.

"ﬂ;F@UNﬂATION BOLTS', -

6 pcs for MPPU

| BELT, 50 mm, 5 ply

“for MPPU Power: take-éff Device
' 7 -mtE at' Rs

L]

NN

1Rs.

SPARE ‘BELT .

T pos

LBs., - -

i

ZBELT FASTENER, 6 mmﬁ,

WOODEN BEAM

1100 x 100, mm x ‘3 mtr, 2 pcg

Rs.

| WOODEN PLANKS

200 x 25 x 1.5 mtr, B pcs L....

Rs.

RS..

NAILS,NUTS&BOLTS, coacH SCREWS

Rs.

-tSmmEmes' T

- L . . ca

Rs,

“TOTAL MPPU'r"

IRs.

I

“'TOTAL APPLIANCES {acc. sep sheeﬂ

'RS -

| SURVEY CHARGE-

Rs.

 MILL INSTALLATION gHAPPLIANCES

RS,

h ) ..1.6..-.

-jThAIN:NG_FOR MILLER for ...

days

Rs.

A7)

'fTOTAL MIsc. . S

‘IRs.

'=:GRAND TOTAL OF MPPU- INSTAL[ATION

. Rs,




MPPU QUOTATION FOR APPLIANCES PATE
- A [APPLICANT'S NAME. _
7] AND ADDRESS o _

__-B- | PLACE "OF INSTALIATION =~ . (- y
c_[onse powkr avariamiz ..
.No.| pes| ) ' Unit price |  Total- :

RJ;eE"HULLER NO. .33 Rsy o
-~ Stand e T ¢ |Rs. o
4 — Spare Parts g Rs. : l —
) L o] K Rs.
.\ OIL EXPELIER, BOLTSA_/.. - HP|Rs, P
g SPmiarts - ——Rs3 ' '
{ R Rs. .
CHURA. MILEF(RI;;E FLATTENER) . . T THD|Rs. :
- Spare Pa:ts : Rs.
T ! Rs.
me’ DC.or ac- - g :
~Volts . see / e Watts {Rs. - - -
-ﬂleatlon /. Pulley ; .7 IRs, )
o : S 'Rs., - o .
._EL'._. -WIREL'- _BULBS, ETC. _ S
N . T [Re. oy o |
- o Rs., . o N T ’.: j .
- Re~— " " | : T
' " |Rs. |
ey Rs. -
. -
. i
ST S _ ‘Rs. :
FOUNDATION BOLTS ' o L :
- for rice huller, 4 pecs at Rs. [Rs. R
- for ail expeller 4 pcs at Rs., tRs. .-
- for;-- pcs at Rs. |Rs., -
- for pcs at Rs. [Rs. T
st S .. R : Rs. .
| -BELTS,, 50 mm, 5. ply S ' A
= for rice huller, 6 mtr at 'Rs. |Rs.
- — for oil expeller, mtr at Rs. |Rs. o
= for.. . . mtr at Rs. |Rs. R
------ - Ebr’ ' ;- mtr. at Rs. |Rs. v
- -| BELT FASTE:NER, 6 mm ;a,pc- at Rs. |Rs. _
- T " 'BELT PASTE, TIN .... pcs at Rs. |Rs.._ RS. )
o000 ' HAILS_, NUTSSBOLTS, COACH SCREWS. Rs
L1 - Rs.
12 1 INSTALLATION Rs.
TOTAL MPPU- APPLIANCES Rs '

-
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[MEASURING THE WEAD

n

;FB'OTTUM' WATER CANAL

¥

———— AN
o n woonm BOARD
SPIRIT LEVEL - SCALE

H2

s.ThING\ ..

J AV My 3 1, MI'I:LER.S HousEl| |
VAR B R I o FLOOR LEVEL I\
B S |

lrotacH | oem| et > -
- TAMLRACE LEVEL | -
| Li’

EEEIE P : S - | L1/70 MPPU- AXLE .
1 - . o pr——

..,{." ‘. ) ' M

”:Measurement of a vertical distance (plumb—line) can be done—
ziquite simply ‘One requires*- _ .

'“spirit Level
_ steel measuring tape {or a. folding rule)
~wooden board, 180 cm long, 2.5 x.5 cm o
. with two edged planed parallel
© Stick, appr. 150 - 200 cm long i

wooden sticks, appr. 25 c¢m long
C=cl ,or“string B '

HMP‘HHH

. The results will be sufficiently accurate with necessary care

. im levelling and measuring, Some differences in length of the,
.penstock (pipeline} can be adjusted within the range of the .

. battom pilece near the turbine; as it has moveable pieces.

- Note: Measurements of head and length (Rorizontal) are required
: for the. definat on of the angle of the bends (pipe)

el
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MEASURING OF FLOW. . . .

' . 1. Select a iength of rivulet with

approximately parallel. sides,and
smooth surfaces (no rocks) for a

distance of at Yeast 10 meters.

- Fix two strings (or wires) accross
the rivulet; one at the beginning
.and another at the end of the dis-

tance to be measured.

2. The float can be a bottle,filled
with stones or sand, so that it
-STARTING [ fleats vertically. For easy Tollow-
WIRE ing of the bcttle a small flag can
PLACE OF be fitted on the bottle.

CROSS ~SECTION | 3, Then measure the time needed for
MEASURING .the bottle to travel the distance
between the two strings -beginning
just when the float passes the
starting string and stop timing
waen the float is passing the
fipishing string. : o
4. Calculation: one has to measure

—FINISISHING WIRE

> — PENNANT - : “the cross sectional area of the
. o .| rivulet {see sketch):
: 4 (ORK . Cross Sectional Area: _
' ' Wi dth Depth A = Cross
_ of X |Depth B “De th=Sectiona1.
BOTTLE Rivulet (D AsB:3| Dep Area.
' " dam dm dm dm?

RATE OF FLOW; in Ttr/sec (cft/sec)

, — STONES : - :
o ] Average Crass Frictionall Rate of
. ' : _ " | Sectional Flowi x| effect on |4 Flow '
_ : - ' ~_Area . channel [|(Vel.} |
WIiDTH (W) g 1 n? © (multiply - du/sec.
Y : {sqft) with.0.75 (ft/sec)
for earth; -
S with 0.6
SAMPLE : for rocks)
Distancé to travel= 10'm é”TUO'dm} """
Time #to travel =~ = 20 sec,
Nelocity of _ 100 dm
flow -~ =« 20 sec ~ 5 dm/sec.
. Cross sectional area:
- Depth A = 40 cn = 4 dn
Depth 8- = 80 ¢m = 8 dm

. Mean depth 12dn: 3 =4 dn
~W X Mean-depth= 7dm x 4dn = 28 dm?

RATE OF FLOW; in 1tr/sec. :

-+
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| CONVERSION TABLES - MPPU
o X T ’ ~
. s v
to change into . ‘mulfiply by,
. £t in T 12 o 7
. - fe3 © ler . 28.3
L = £t m 0.305, o
\ - Imp. gali S ltr . 4.54
T em 2.54
- N b kg 0.454
o~ kg 1b: 2.3
1 horse } power (H P.) = ?46 Watts = 0.746 kW &
. 1 ‘kilowatt (kW) ‘—»1000 Watts = 1.34 H.P. (english)
S | 'foot = w2 = 12 Inches- 30.5 cm
a 1 yarc_'i = - . 3.feet = 91 4 cm _
- 1 square foot * - = 144 sq.in.= 9.29 sq. decimeters ;
1 square meter = 1.196 square yards: . 3
1 cubidx\in‘ch % = 16.4 cubic centimeters
_. 1 __hga_lilox\;g(.imp.)". = 4 .quarts.- = 4 54 1ltr
- Avoirdupois Weight:
o - ':;'ZO,E_-P_athj: = 1 Muri N (
” B S -.‘*gathi = 8 Mana - c T e
i S ! ri = 75 kg for Wheat Maize, Paddy
1 Muri '=' 60 kg for ‘oil . seeds . )
5 Pathi Maize fed to mill gives 7 Pathi Flour
25 Pathi rice weighs 100 kg _ -
1 Muri of oil seed = 20 1tr of oil -t i
1 ltr oil = 1/20 Muri of Mustard oil '
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o [MPPU CO-M'PA_-R'I'.S-O‘N"_' WITH TRADITIONAL MILLS]
4 - TRADITIONAL-WATER MILL: oo o' ‘MULTT-PURPOSE - POWER-UNIT
' (GHATTA}- : : ({MPPU} .
* NOT SHOWN: POWER TAKE-OFF~BEVICE
TO RUN ADDITIONAL MACHINES.
Lo Traditioqal Water ,Mil1 Multi-Purpose Power-Unit
'Purposé _' . Grinding ¢, ' Grlnd1ng, Multipurpose '
o : e R with Power Take-Off Device, for
_ _ R - small scale agric. procé551ng _
- " - troom |- small scale cottage industry
K S _ - small-electricity generation ..
e R T . (e.g.«12 ¥, DC, appr. 400 W, or.
SR S _ © 220V, AC, 1-2 or more kW)
' 's_Hater Quant1ty . min.IBOiitr/sec.' S min; 60 1tr/sec.
R Head : (L 3-5 mtr {max.open chufé)' -|3°- 20-mtr (and more) Penstock
RPM. S | apor. 160 - “appr. 250 - 300 (¥ 20%)
" Horse waer S appr. 1 2.5 -'5' 10 and more, depehd1ng on |
R : - - |water guantity ang head avaﬂaiﬂe N
| | ‘ - ~ at site. |
.Gfindihg - ' .-appr. 12-14 kg/hr | appr. 65-95 kg/hr,andimore
Capacity; Maize ' . 'f -
.DuraBiTty of __freasonable, espec1ale in  Jlonger lasting; espec1a1]y in .,
LMITT : 1 non-freezing areas ~ higher altitudes. ; .
¥ : ;:.
;
T S
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T o T . S .
’//-_\ \\‘ . . *_

MPPU COMPARISON WFH%TRADFHONAL MHLS

TRADITIDNAL WATER MILL

Time of Intro-
dustion

centuries ago

MULTI~PURPOSE POWER-UNIT 77

improved grinding device over 20
years, in hundreds of places (driven
with diesel or electro motors});

with water turbine bélow since 1980

{ Munber of
‘Working units

25,000 - 30,000

about 40 units (January 1983}, and -
with several orders to be produced,
exparts to Bhutan and India. ®

Taste of Flour

usuat, gﬁoﬂ

good and acceptable, quality is de-

pending on’ speed of grinding, and

acceptance of flour taste also by .
‘the different Tocalities.

i

Delivery Time

Tacally made, depending on

Aaveilable manpower,

. seasonal works,

six to eight weeks _ {TL

.

Lonstruction
Materials

3

with local mater1als ,mainly

wood and stones;
= open chute (canal)’
- pin as bottom bearing
- flat wooden .paddles
- open grinding stones;
flour needs to be col-
lectéd- around the stones

with locally available materials,
mainly metal and stdnes;

- pipe with intake and nozz]e

- ball bearing system

- spoon-shaped, metal buckets

-.covered grinding stones; flour
is auvtomatically collected and
proper outlet through spout. -

Maintenance _

Local craftsmen using

. Tocal materials only

by trained manpower; much by the
miller himself. Based on the tra-
ditional design experiences show
that people c¢an quite easily
handle the new devices.

Transpoftab11ty

Praduced at the site

. ‘made in modutar and standard sizes,
"kept in porterable loads which can

be quite easily assembled at site.

Costs’

Hnel.

approx. Rs. 2500 = 3500/-
_{US 3 180 - 215.00)
shelter, not counting
the Tabour expenses

Depending on local requirements for
additional machines, for mill-set
only, incl. pipe, power take-off |
device and DC dynamo, approximately
Rs. 16,500 (US $.1200.00) excl.
transportation, -installation,
training of manpower, etc.

Hote:

There are also several efforts going on’for the improvement of traditional
water mills using more local materials.
m1s1ng and people 1nterested in even lower-cost devices!

The first results are quite pro-

4
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"= HOUR fxf_f“" .

“GATE.
" GENERATOR

‘GHATTA .

CDyNaMO -

R

' EFFICIENCY .

Note-—AC, 240 V is more dengercus
-AC-generators need governors where
- loed ‘may vary'. {and makes small pients

more costly C :
- Ncrmal el motcrs need Ac current.

Dynamo (Generetcr) g;g}ng.alternetlng current.
The rate of flow in an electric current. _

Unit cf electrlcal charge equelllng the quantl-

ty of- electrlclty flowing in } houx past any
- paint of a circult carrying a current of 1 Amp.
I

Storage hatterles are related in ampnre-hcurs
to show the quantity of electricity that ean
"be used without dlScharglng the battery beycnd

ISLUICE) In a canal ‘a structure of vertical-

of water.

-

safe llmlts.
elldlng board or metal that contrcls the flow

Fl

Meclune for converting mécanical into. electfical
energy; dynamo; altermator for AC current

Nepaii- word for stradjtional mill,
Automatic requlator of;machine, ensuring uniform

motion; mechanical oxr ¢lectronic devices are
avellable, essential where el. 1n3tallgtrons with -

AC current are done.
s of current 15 produced by dynamos Qr generators.

Note DC current iz less dangercus than ac, and

-

| covemwor -
-' '5 DIRECT CURREHT—{BG%———-—————f——Eiectric“Eurrent whlch flows in one dlrectlcn.
'.~'f_:':':ce“: N :for small /installations no governor is‘needed. ] .-
: _ L El wiring needs tc be of thick. dlemeter' .
' - .Machine convertlng mechanlcal into electrical B

energy, DC ox AC.

A measure of how much of the energy applied to
,"'e'device'ic utilized in useful work, For example:
‘an electric motor is rated at 80 percent
eff;clent, the 80% of electrical energy is con-

verted into mechanical riction and the remalnlng

20 percent is dlssipated as heat




MPPU?i

|- power

VOLT '~

'HORSE POMER.

- Ccne or inverted-pyramid thrcugh which the

f_ moticn. A ;

s (PIPELINE} The water. condult 1n a canal (or dam}

.. ' : . L%
-RevoluticnS'per,mrnute, rotation,

Passage of surplue weter from 1ntake dams., .

'.% or reaction or both of a stream of water..

The ability to do” work Unlts of energy are;
krlowatt-hours (kwh), British Thermal Unrts
(Btu), and hcrsepcuer—hour (hph). ’

The vertical dlstence of thet level abeve an-
other point;. the resulting pressure of that .-
‘water ah some’ lewer level; as the torbine . of
the uater canal (Intake) ' o :

grain passes in the mill,

A measure of the rate deing wcrk, equal to
L7455 KW, (745.5 W)

A device for ccnvertlng direct current (De)
intc alternating current (AC),
‘I
A unit of pouer equal to 000 Watts.ﬁ
..|‘

Meters/second VEIDClty 1n meters per second.

Machlne supplyin;!motlve power, what‘imparts
i

. ¥
"'"._ o~ . : :

Multi-Purpnse Peﬁer-Unlt, meroved tradrtronal b

horizontal water mill, metall. conetructlcn;f--~
2-5 10 15 HP. Devaloped in Nepal 1980

~that connects tﬁe Intake to the turblne or
water wheel

The rate of dorng wcrk. ‘Units of power are-'
kilowatts (W) , Brltlsh thermal units per eec.,
hersepowar ey, .

wheel or drum fixed .on shaft and turned by belt,
used to pass over power and espec1ally to in- .
‘crease speed or power, and elso for changlng
directlon cf power.

A

Part cf m;ll race below water wheel.

he "water-wheel", made of metal 1s called a
j turbine wheel, Water-wheel .driven by impact

The unit cf electromotive force i

) electric
. clrcuit o

-
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hine world and is. an 1nterest1ng reversion to the bas;e prlnciple of the earl;—

est of the hnrlzontal.mllls The Pelton wheel ltself, a .steel .
uracy of - proflle, is

} huge "huckete" ground to a- mlrror finish erEﬂ_r )
h- secured to the bottom end of the. shaft.__—._i . PN

ﬂater under hlgh pressure flows throuqh the nozzle and strlkes ‘the buckats as
1t d;d in the mill at ‘the. Escorlal. In place of the upper grindstone the ro-
' ting'part of-an electr1c generator Lstiecured to’ ‘the upper end of the shift,

;_-ft is- 1nterest1ng to reflect that whereas the whell of Antlpater did. the work'
. of one @r two girls, each vertical shaft Pelton Wheei at Kemano in British
Columbia has a wheel:13 ft. 6 ins. in diaméter and does the he work: of—1407000
"_horses: The head is 2,500 feet and this one power station working 24 hours per
- day, produces nore. enerdy than many milliong of men. The watermill Wlth a’
horizdntal Hheel has come baek into its- own'.

g “Watermllls with Horizontal Wheels”
oo . by ?aul N. Wilson, ' 1960 e

L

L L - -

g

oousrmzm m‘mm woon /METAL_ _ ___:\_«_ o “

e Elther sheet metal oxr wood is an acceptable materlel but metal is better :
sultea to’ cold clxmateS, since wood is damaged when absorbed. water freezes.;

-J"j:__ o _' " © ° Cloudburst,. 1973, page 51
Sl .L- o Cloudburst Press Ltd.. “Box 79
v : . Brachendale B.C. VON'270, Canada

'...Turblnes may be made of, woed - though if there is a rudlmentary iron and
steel Lndustrxy these more’ enduring materials may be used. - )

Lt o " .. . . Energy for Rural Development, 1976,p. 155
U - o Natlonal Academy ‘of Scrences, usa

mmz supp:.mns ™ mnm- _ \.\“' R _ _
- = Rice Huller, OSTAD Brend CHOPRA HACHINE Corp 27/ 2c Strand(Road Calcutta l

R Spareparts to-be ordered with the machlne'~quler blade
g 1 pc, Huller ecreen - 1 plece, bearlng - 2 pleces.

e 0il Expeller, Baby size, wlth auto-feedlng device,- SAIHI*EﬁGINEERING WDRKS, i
S 7s . 106/263 Kalpi Road, Kanpur -3 t 5
© Spareparts to be ordered with the machlne Worm shaf¢- l nc,

Bronce bush - 1 pc, bearrngs - 2 pes, Cage bars [Patt1]20 P'

12 V,_DC.-car shops, Spere parts to be ordered w;th el, generator. f
_e. . .. .- Carben brush '-'l pair, bearings - 2 pes. }
L .Spare bulbs* 12 V -25 or 40 W (e. g OSAKA Brend Celcutta}

-y
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**x Validity

The Multl—Purpose Power-Unlt (MPPU) is a registered trade
- )
"mark, as a name. and as a product.

Bank of Nepal in Kathmandu or a branch office

For loan gppllcatlon contact the Agricultural ﬁéVelopment

The description and pictoral representations used in this
.brochire ‘are believed to be correct at -the time of publi-’
cation. The policy is:one of continual improvement and all
colours, materials, specifications and Prices are therefé;e'
subject to change without notice or obilgatlon
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_ MOUNTAIN

FROM__THE

T

ENVIRONMENT AND

"SAME  PUBLISHER

4

DEVELOPMENT

A col]ect1on of papers published on the occasion of the 20th anni-

~ versary of the Swiss Association for Technical Assistance in Nepal,

© 1976. This booklet has been reprinted several times and found world-
wide. d1str1but1on

" RENEWABLE ENERGY RESQURCES” IN NEPAL
'Prcc\_ed-lngs Of the Mnr\lrehnp-Qnm1nar Kafh‘mandus

“published by Sahayogi Press and Recast

This collection of papers provmdes 4 good overall view. of problems
and poss1b1e so1ut1ons for urban ‘and rural popu1at1ons n Nepal.

1-4 Apri1 1981,

'-DRINKING'-NATER INSTALLATIDN§ AND 'DRAiNAGE :REQUIREMENTS
"IN BYILDINGS IN NEPAL,

This book is based on many years of experience in sanitary
engineering. The collection includés installations of low- and
medium- pressure water supply, waste water and gas, .Included also
s valuable experiences of Tocally-produced solar water heaters.

The presentation is clear and has many technical drawings and is
made. for archftects and planners as well as for techniciaris working,,
at building sites; all with reference to conditions to Nepal and

useful to:many other countr1es (Several times reprinted,
revised ed1t1on)

_by,A.'Baéhmann

T T .
' HOME ' BREW, by B. * Remi

A de11ghtfu] book]et exp]a1n1ng how to make beers and w1nes
Written in a 1ight vein, it is profusely and humorously 111ustrated
. Advocates only lTow-alcohol beverages no destillation.

. A charming product1on' -

A

Publzshed by : '
Sahayogi Press, Tr1pureshwar Kathmandu / Nepal

.\_w.

- ‘*-k:,:._h*_‘r_‘\
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p "i!ﬂ=stFORMATIQN AVAILABLE' ON_ APPROPRIHTE TECHNULGGY“‘o;:"

FUEL GAS. FROM counuue,' B.R.Sauholle and A, Bachmann

An-éxcelent,’ succint, ctear exposure in s1mp1e 1anguage of the =
20 .. principles-of methane productlon from animal dung ~ abundant, clear
*i;_;h_ﬂu_diagrams with measurements in metric and British systems. This f_ .
. booklet -has already gained worldwide distribution and ‘has proved
very'pract1cal and’ he]pfu] in severa] deve]op1ng countries, -

It has. rece1ved much praise, _ _

-'BEEKEEPING,_ B.R,JSauboljéo‘aﬁd_.A Bachmann

South-East Asia. C]ear, to the po1nt practical, Treats a]so of wa11
.and log hives and of thé. Afr1can Top.Bar Hive. _ o
A treasure' o T . - L

;w¥7+m*"_MULTI PURPOSE POHERkUNIT (MPPU)
' HITH "HORIZONTAL WATER " TURBINE ~ o :
- ‘Basic Informat1on, by A M. Nakarm1 and A Bachmann

With a few words and with' many d1agrams and photographs one of the
Tatest developments in the field of micro hydro-power in Nepal i$
_ eib1a1ned The modular des1gn is' made in standard. sizes and manufac-

exper1ences ‘of_grinding %echnoiogy The“~book1et provodés“Vaiuab1e T

information for people interested in the product1on of sma11 scale, o -
. “alternative and renewab¥e energy resources in rura] areas. L - o

LA real new concept' L , _ § N S ;'-'“i

':‘;esMAUu'JSGALE-.RENEHABLE*.ENERGY: RESOURCES =
'AND_LOCALLY - FEASIBLE TECHNOLOGY IN NEPAL
by AL Bachmann -and “G.R. Shakya R

Thls booklet prov1des a collect1on of the recent ach1évements in the

‘field of Appropr1ate Technology and also some of the traditional -

technology in Nepal..: The ‘combination of the booklet that of the
article; the photographs and the d1rectory will prove to be a useful -
 tool for people actively .involved 1in 1mprovement of. rural 11V1ng

A good pathfinder' o : - _

. Patisheaty: . . | S
——*Sahayog1 Press Tr1pureshwar Kathmandu ! Nepal R

-\?
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Village water mills-("ghatta") ‘are a very common sight in Nepal's -
.7 hinterland. Using technology *hat |is almost-as old as Wimalaysh
. settlements, ‘ghattas. number about thirty thousand-all-over Nepal,

. although no exact count-has ever been made, The need. for manual
Tabour for agricultural processing tasks such-as dehul11ing: and

‘grinding-cereal:-grain has been inngvately met by traditional. =
“technology. The “dhiki® is one example which is very widespread '

- in-the hilis as ' well'as the Teraj. Operated by foob, it fsused .~ ~ = o0 . .
Cnfor domestic dehulling as'de11.aslgrindihg. In other places, the T
| Mjanto” is used to grain wheat, ‘corn. or pulsés between® two : o
" stones_one of which is turned by hand, It is a small but indi- -~ . Coo

‘genious step from the “janto" to the "ghatta™. . S : :

" Instead of manual turning of ‘the grind stone, the power is derived
- from horizontal naddles that <are turned by river water channalised
“and made to fall tHPugh a -narrow chute. Traditional water mills.
- are-owned by Tocal ‘mitlers, by families or the community which '

_{uwns the wateér rights of the stream on which the mill " depends é

1though 'the traditional mill is a clever idea there are a lot' . .~
““of-things n it that can be improved, First is the efficiency. ' -
. U A ot -of-power i Tost in:friction, and the shape of thé wooden - -
. w  _i"paddles do-not make optimum use of the water -flow.. -~ .

"I Now comes” the news of the develapment in Nepal of an improved !

- *ghatta™ that is more .efficient than traditional ones, and the -~
" increased.efficiency is cleverty used to run various other machines’ _ . _ :
. .besides the original chore of grinding and dehulling. Designed and . - -~ N
_ ™ produced in Nepal, the 'multi-purpose power-unit (MPPU} as it is ' R ;
— - ~—=——called;-has-already been installed at various- sites all over Nepal, .~ -

UL ¢ as well'as being exported to Bhutan and India: The advantages of

© 23t are gbvigus. It 1s a Tow-cost solution to rural power, it can

operate tugked away in remote parts of Nepal run and maintained - _ oo .
by local people because it is, after all,.an indigenous technolegy. - S A
.. “The costé seem to be reasopable and it can be dismantled into easily '~ "~~~ - = A
7' . porterable 10ads. The success of the "iron ghatta, as it is . .o

ool @ffectionately caled by villagers, can easily be estimated from - i I

i

= ;,the-immgnse.popu]apity-Qf'MPPUfS-currpnt]y-in operation. .

. - The book, bQSTﬂéﬁﬁbeiﬁgtanfﬁTntrdduc on" to” “the  multi-purpose: - - - o v oo b
" power-unit can_ alsa be used as a field manual for its installation, - ! '

. operation and maintenance. Complete with photographs of MPPU sites .
~and-excellent technical drawings, the ~book explores a wide combi--'- |
—-nation.of the uses that the -improved water mull can-be put to. " %
... 7 The authars deserve our.appreciation not only for an excellent . - g

' _:i]'f.bodklet,-but:alSo'fbrﬂtheirlpersgrvence-1n designing, “constructing ( a

i1 -and promoting this brilliant new concept for rural power that is. . = .0

.| - truly appropriate! The .only - thing that remains . to be done is.to )
U Ensure that T imp

- proved Tills improve the  ~Tot of the Nepali villagers S
. that it is meant: to.' seérve, -and.not just the-already comparatively !}
- well-off -mill. owners. — T R . .

' '.VfﬁRéviewgd by K.D.

. THE_RISING NEPAL "

-
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MPPU
: o . _
MULTI - PURPOSE POWER - UNIT

WITH HORIZONTAL WATER TURBINE

SECOND EDITION®

ey

A.M. NAKARMI AND A, BACHMANN

This booklet ekplains in a few words, but with mahy
’dlagrams and photographs, one of the latest develop-
ments ln the fleld of micro hydrprower in Nepal..

can prov1de from two to flve or, ten or even more '

horse power. - : Tl

The'mOdular design comes in standard sizes than are
manufactured in porterable loads, so that it .can ber
casily trapsported even-to remote areas.

This device has aroused'con51aerable 1n£erest'in 1
many places. The booklet prov1de? useful informati o

in the utlllzatqon of alternatlve‘and renewable

energy_resources in rural areas.

In essence it is based on- traditlonal technology and e =

“Printed in Nepal | : :
at SahaYogi-Press,.Tripureshwa;, Kathmandu




