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Abstract— Micro-hydropower developments are the best
option for power generation in isolated location. This type
of activities can be introduced on little streams, waterways,
and channels with practically no conspicuous impact on
climate. The main issues in micro hydro projects are the
significant expense of turbine, for which Pump as Turbine
(PAT) are goal of this paper is to develop the best
determination efficiency point for PAT arrangement by two
different methods and used to compare the data what we
obtained. Since no model have been created which might be
used to ascertain the change issues for PAT, so in these
paper centers around the exploration that has been done in
this field? The point of this paper are to extant the
preliminary arrangement and examination of PAT. The
analysis results demonstrate the way to the centrifugal
pump can work in turbine modes with no adjustment on
mechanical parts with the most elevated effectiveness of
65.04%; in any case, at off-plan activity, the proficiency
diminishes altogether because of unparalleled flow speed
using wall edges’ inner region of a pump. Since the pump
makers typically don't give datasheet showing the pumps
attributes and performance while working as turbines, issue
emerges as to comprehend how the pumps acts in the
turbine mode. To determine the issue researchers have
created dissimilar numerical models to track down the
pumps as turbine mode and there useful qualities. In that
paper, the best efficiency point (BEP) of pumps work as
turbine (PAT) turbine are numerically resolved and
utilizing two unique strategies through an assistance of the
tentatively gotten common pumps attributes information.
The BEP are utilized to select how much pressure driven
power and thus how much electrical power will be
produced when an enlistment machine (worked in generator
method) are fixed to the pumps. Likewise an appropriate
site is accepted to decide the working focuses or scope of
the PAT utilizing the traditional numerical models
accessible in numerous writings of fluid mechanics.
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1. INTRODUCTION

Power is increasing day to day step in this time. A greatest
extent of a electrical energy originates from research and
consuming petroleum fuels. Researchers expect that these
energizes won't be enduring very time-consuming
[1].Investigation has done to give power in clean, also
financially savvy mode from elective energy resources.
PAT might be utilized to saddle power from hydraulic
sources Open fields of various nations has normal falls
and these have water stream over time. In bumpy areas of
Bangladesh the chance of setting up Micro-hydro are
going from 350 - 500m level have been inspected which
are a feasible data to the arrangement PAT in India. The
fluid energy from that source might be improved
completely to electrical energy by coupling an engine with
the help of pump utilizing a shaft. Normally pumps are
constantly connected with an engine. In this research
paper, the best proficiency working topic of a PAT are
invent from two techniques. The conclusions developed
and contrasted with other. Likewise the PAT trademark
curves are found in strategy second. Establish curve
whose pressure head variation from 65m to 85m are
picked and working focuses alongside the scope of
activity of PAT have achieved. In fig.1 designs of line
diagram of PAT. The water flows into the PAT from a
high level and the water flow over the pump, and the
pumps starts to rotates at full speed. Hence the first put
away potential energy of high-level water are changed
into a mechanical energy of PAT. After that the water are
released to the low level. Then a high power induction
engine is attached to the pump, after that high power
induction motor rotate at full speed and generate power.

The utilization of a pump  when running backward
approach to generate power isn't new; and main uses began
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just about 80 years or a long time back and many
hypothetical and trial studies has been developed. Much
examinations are as yet being done, particularly to forecast
the working circumstances and the efficiency of radial flow
pumps running in reverse direction.

In this research paper have shown the way that these
strategies can be utilized exclusively for a restricted
arrangement of pumps. None of them, facts, and permits
forecast for the reverse running circumstances for all
calculations and over a wide scope of pump explicit rates.
A few examinations, in view of a displaying methodology
with CFD code, is accessible and by and display great
correspondence with the accessible trial information.

A review did with a computational model of the PAT
depend on the idea called "flow zone". The stream system
inside a PAT is isolated into many significant stream areas
(Impeller, inlet casing, outlet casing and draft tube). An
examination have been prepared between the trial and
mathematical consequences of a solitary stage end
suction radial flow pump that was worked in turbine at a
speed of 850 rpm. CFD forecasts of hydraulic
boundaries were great communication with the trial
results, yet deviations (inside 6% to 11%) has been
found at specific load areas.

2.1 Literature reviews

[5,6] It’s done an experiment proceeding the use of CFD
and his limits on behalf of PAT utilizing cases detailed
by past research [4,9,10]. The review revealed that CFD
examination was a viable design apparatus for
forecasting the exhibition of centrifugal pump in a
turbine approach and for recognizing the damages in
turbo machinery parts, for example, the impeller, draft
tube and casing, yet there were a few deviations between
the trial results and the CFD displaying results.

Barrio et al. [11] did a mathematical examination on the
unsteady stream flow in radially flow pumps working in
immediate and reverse manner with the assistance of CFD
code. The effect of their recreation was decent and
correspondence with these trial results. The review
uncovered in the reverse method, the flow just paired the
geometry design of the impeller at nominal circumstances;
re-rotating fluid zones created at low flow rate (close to the
release side of a edges) and high flow rate (close to a pull
side).

Many connections in view of hypothetical methodologies
are accessible to forecast the exhibition of a PAT. These
connections be influenced through pump efficiency or
specific speed. In any case, a deviation of over 22% has
been found amongst the trial and anticipated invert
activity of average pumps. The goal of these type of
connections are to compute the best efficiency point
(BEP) of a pump for activity in turbine approach by
utilizing the pump activity information given by the
producer. After, many trial readings might be utilized to
evaluate the inverse performance. These are several
times restricted to the certain pumps tried, so they can't
act as a legitimate device for pump choice, yet are
helpful for tuning and approving hypothetical and
displaying examinations.

2.2 Objectives

In this research paper, the creator has shown just the initial
stage of an examination done on PAT. Different pumps are
under concentrate on utilizing similar displaying approach
to understand a full scale data set for the forecast of pump
execution as turbines. The last points are the recognition of
another forecast strategy more exact than the others
currently accessible in literature. Utilizing the new forecast
strategy, a decrease of the trial and error will then be
understood permitting a simple and quick decision of the
PAT for every application.

In conclusion, a after maximum times of investigational
readings is used to estimate the other features. These are
often incomplete to the specific pumps established, so
they can't act as a legitimate device for pump choice, yet
are helpful for fine-tuning and approving hypothetical and
displaying examinations.

Water In
&
PAT
i1 e
&
3 phase power Water Cut

FIG 1. THE GENERATON ELECTRIC ENERGIES BY
USING PAT SYSTEM

2.3 Scope

Rural electrification productions a significant part in
attractive the excellence of life for urban societies by
helping access to current energy service station. This
prompts expanded economics strength and further
develops efficiency, thus decreasing disparity. The
traditional methods for providing power to rural regions
are to extend the public framework into these areas;
however, after considering monetary reasonability, this
approach is generally observed to inefficient. Involving
micro hydro advancements for off-framework power
generation are the furthermost appropriate strategy at
whatever point there are an open possible site. The
utilization of proper advances to ensemble nearby
circumstances are one of the basic variables influencing
the progress of an off-framework micro hydro
electrification framework. Profitable possibility has one of
the principal contemplations related with micro hydro
frameworks. Thus, utilization of minimal expense
apparatus of the micro hydro framework has been focus
on rural electrification. The utilization of PAT instead of
profitable electromechanical parts has demonstrated to be
an achievable, minimal expense arrangement. Some
fruitful micro hydro projects have been accounted for
rustic area sites, particularly in emerging nations. There
have been developing interests on using the PAT as an
additional for the sustainable micro hydro turbine,
specifically for producing power range among the scopes
of 15 kW to 30 kW. Despite the fact that the PAT have
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lower productivity as compared to commercial turbines,
and these accessibility cover an extensive assortment of
streams, which creates micro hydro projects additional
prudent and commonsense. Additionally, the PAT
proposals advantages like basic development, effectively
achievable extra parts, promptly accessible repairs
services, and establishment they might be completed by
neighborhood laymen. These beneficial qualities of the
PAT are without a doubt significant, as they decrease
reliance on outsider expert administrations, which can be
over the top expensive.

3.0 Experimental setups for PAT

Springco

Fixedcoupling upling

=<

Mountedbearing Torquesensor

Springco
upling

Fixedbearing

Tablel. Feed pump, centrifugal pump specifications

Panmeters Feed Pump AT
Mastmu fowrete, Q (1) 00 i
Masinwm pressure, H (m) 185 141

Suction Head () 1 4l
Specific Speed 14330 1070

The hydraulic experiment contains of eight main
apparatuses and defines under. Table 1 specifies the
conditions of a feed PAT.

Brakesystem =
N
[
=]
U 3
=

Fig2. Schematic illustration of braking system using torque sensor and fittings

Feed pump: It is used to supply pressurized water to the
PAT and it is a mono block pump with the power rating of
2.2 KW and 2800 revolution per minute’s extreme speed.
The feed pump is immovable on a huge static frame bed
and acceptable through a fasten assembly. These are
reserved the pump attached and provide stability and also
reduce the vibration produced at the duration of an
experimentation. That pump is generating a determined
water pressure 20m and flow rate is 20m /s.

Pump as Turbine: The centrifugal pump used as the
Pump as Turbine and it is a low specific speed pump and it
also distributed high pressure at the low flow rate. The
diameter of impeller is 215mm, and flange diameter at
inlet and outlet are 45mm and 60mm respectably, and
power rating of pump’s 2.2 kW, and rotational speed of
pump are 1500 rpm. The best efficiency of pump is 64.0%
with flow rate of 10.0m/s and pressure head 15 m
respectably and specific speed (Ns) of a pump is 1070.0
units. The pump had plain shaft attached with a torque
sensor and rotated in-line over a shaft axis.

Piping system: The manufacturer is used to made pipe
from polyvinyl chloride (PVC) material and their thickness
are near 3.0mm, with the allowable pressure is 10 bars at
25°C. When interlink the pipes and pump used Reducers
and expanders and because of their different diameter. The
PVC pipes is fitted through the help of connectors and
fittings with tees, bends, and also valve through flange
ends and also connect two water tank with pump to
maintain water level during experiments.

3.1 Experiment procedure

Here in this paper we are going to observed the two
methods of obtaining the best efficiency point for PAT
systems these methods are below discussed one by one
and there working parameter respectively i.e.

Method 01

This method is include that the Head-Flow curve and
Efficiency curve, and these are two important known
specific curve of a pumps, and these achievable to track
down the most extreme water driven power whenever
worked in a turbine approach. The water driven power
created then use to establish the electrical power produced
with the help of Induction generator and assuming the
change productivity are known. The stream rate (Qgep),
head (Hgep) and efficiency (ymax) and best efficiency point
(BEP) of a pump are operated to resolve and the turbine
flow rate (Q), turbine efficiency (n:) and head (H:). The
below equations define the relations:
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QBEP N t (1)
0= e
max NP
H. [N 2
_ i 2
H qif; —L 2)
max P
1= N ()
_ﬂgmH,Q/
Py = 3600 @)
P=073P, ()
P, and P, are the output hydraulic power and output electrical
power respectively.

Induction generator are generally converting the mechanical
energy into electrical energy, efficiency is approximate
74%. In first test only Head and Flow speed essential
through pump to drive in the PAT approach in BEP.
But it does not frame a characteristic curve of PAT.

Tests second planned one more strategy for deciding the
BEP of a PAT. Afterward, we demonstrated the way that
discover characteristic curve of a PAT. Utilizing the
qualities of PAT, it probable to discover PAT are
functioning at the BEP or not. The strategy, utilizes the trial
information of a pump to decide the BEP of the PAT and
furthermore the qualities curve of the PAT utilizing an
assembly of conditions gave in this technique. To find the
BEP and the qualities curve, the accompanying methods
must be followed:

3.2 Approaches

In the first place, the appraised pump head, stream and the
greatest not entirely settled. Then, the particular speed
(Nps) of the pump is determined utilizing the condition
given below

Where n, Q, H
m/s) and head (in m) of pump.

Conversion factor for head

08 108 HL0 SO0 408 SDO B0 TOD 00 SRO 0B 1180
pump specfic speet Mo komwewied @ seqle ey | sagle sope]

Conu’erslon fuclor 10r flow

0.0 AL ] b L] A A e
R apecitic wpeed Mg

Fig. 2 Ikl{.rmmahunnfl onversion factors from the ‘ark.(.ltl ‘spud 5]

Since the accuracy transformation from the pumps
statistics to the turbine's statistics is restricted, and rough
transformation are applied utilizing most extreme and
least deviations execution scope of the turbine method of
activity. The Equations (7-10) is utilized to figure out the
max. and min. deviations of a head, also stream for the
particular speed initiate by Equation (6).

Chow =11, (7)
C e =09C, (8)
Come =1075C, (9)
Coma =0.925C, (10)

The turbine desires to work at a more remarkable speed as
comparison to the synchronous speed. In this way, the
tendency regulations for head and stream is utilized to
acquire the turbine head and flow for the maximum and
minimum diverged values of BEP is specified in the
Equations (11-14) and  productivity of a turbine are
constantly considered is to be 4% and not exactly of the
pump's effectiveness. The highest and the base turbine
configuration of head and flow at the appraised pumps
speed are used to change over completely to the turbine
head and flow by replacing the suitable topics in the
subsequent equations:

Summary of the leading equations for recreation

fim (imering equation (pimzaion routine {13 AT Basc preicion el 3 AT
l Spec sped euation Ry=0% N300 Ne=0%:Ny -3
! Mo i AT i =L p=(15012
] o dchage mumber by=0B.09 =l
| N o e J 1B bz 1B
2
H_ (w)=C, H (1] (11)
f max “Hmax "7 mp n
Ji
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2
H o ()=Cy o H, ["—] (12)
n P
n
0, e (11)=C e, Q(—] (13)
n,
n
0, (1)=Cy Q,,J{—f] (14)
. n,
T]! =I]ITIE1.‘( - 0'03 (15)

Using general hydraulic formula, the following two equations
are obtained to find out the maximum and minimum possible
hydraulic power.

_— pg”rHrmainmax (16)
3600

hydraulicmax —

hydranlic min

= pgnaHrminQrmin (17)
3600

The above equation gives the data about the BEP of the
PAT. However, test second investigations present ways of
deciding the attributes curve of a PAT misplaced from the
BEP. A chart is utilized to figure out the characteristic
curves which are displayed in Fig. 4. The BEP which are
certainly not specific point however are extremely and
negligibly veered off values will deliver two trademark
curves, one comparing to the exhibition bend utilizing
greatest transformation factor and the other relating to the
presentation bend utilizing least change factor. The
subsequent bends will give a decent gauge of the exhibition
of the pump in turbine working mode.

Basic PAT Model
sl Secton el Basi Precicion ol +
| : : Projet
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Fig.3 combined structure of pumps such as turbines with
optimization routine are displayed below
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Fig.4 Turbine-Mode performance from the BEP

3.4 EXPERIMENTAL SETUP AND ANALYSIS OF
THERE PARAMETER

These experiments were done on a 4hp DC power motor
pump and this DC motor rotational speed is 2900 revolution
per minutes. To attained characteristics curves, flow speed
and monomeric pressure are renowned for dissimilar
locations of the delivery valve. With the help of succeeding
equations, the head, several flow rates was calculated.

H, = {(P'_’ -R), (v.? —h')+(22 —Zl)} (18)
rg 2g
where, V, =0/,
Vy =Q/4,

Z1 and Z, are pump’s parameters.

The pump was working at the speed of 2900revolution per
minutes.

The below table indicate there ideal values of a flow rates,
inlet pressure and outlet pressures with analogous voltage
(V) and current (1) values, and also taken Q=3 to 25m?3/hour
values.

Table 2
Q[m"3/h Pinia[Da Poutier[ba V[v 1A
r] r] rl | 1
24 -0.17 2.39 142 22
20 -0.13 2.79 142 20
16 -0.09 3.0 143 16
12 -0.059 33 142 15
75 -0.039 35 147 128
4 -0.029 35 148 95

The above table doesn't show the specific value of head,
so Equation (18) was utilized to track down the worth of
Hm. Alongside the worth of head, stream, voltage and
flow, the water driven power conveyed as well as the
electrical power polished off by the pump is kept in
Table 3.
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Table 3

Q[m~3/s]| Q[m”3/h | Hm[m | Pa[W Pe[W
r] ] 111

0.006400| 23.0005 27.43 1719.6 | 3088. | 0.55
7 418

0.005278| 19.0008 30.76 1592.6 | 2745. | 0.58
0 216

0.004167| 15.0012 33.13 1354.1 | 2431 0.55
0 9

0.003056| 11.0016 34.24 1026.3 | 2087. | 0.49
0 6|8

0.001944| 6.9984 35.41 675.5 1722. | 0.39
7 8 8

0.000833| 2.9988 35.23 288.0 | 1372. | 0.21
2 2 |4

Table 3 are the essential to draw the relation graph
between Head Flow curve and Efficiency curve of a
pump designed on similar way and its design look like as
Fig. 5 with the help of MS Excel. From the maximum:-
Efficiency point wise. The BEP of the pump are designed
which is 18.9 m%hr and 31.0 m with the greatest
efficiency of 58%.

The different types of losses in pump and their effect
on characteristic curve

Smaller Higher power
Loss flow (Q) Lower head (H) consumption (P7)
Mechanical Bearing ] X
losses Shaft seal [ ] X
Hydraulic Flow friction X
losses Mixing X
Recirculation X
Incidence | X
Disk friction X
Leakage || X
70
= 60
g S
g so
&2
E“ 40
b}
£ 30 —4—Head
E 20 Efficiency
-}
g
= 10

0 5 10 15 20 25

Flow Rate (m”3/hr)

Fig.5 Head v/s Flow rate and also ‘Efficiency v/s Flow
rate’ cUrves.

3.5.1 Determination of BEP through test 1
results

During experiment pump was attached to a DC motor
source and motor rotational speed are 2900 revolution per
minutes. Presently, a similar pump in the event that was
attached to the Induction motor, electrical power can
disengage. Hence the pumps performances have been found
for 2900 revolution per minutes, a similar pump in the event
that worked by a 4-shaft enlistment engine would has a
coordinated speed of 3000 revolution per minutes. The slip
of the motor is found the electrical device and his value is

0.033. To work of a motor is as generator, it helps to
rotation with a speed of 3100 revolution per minutes.
Utilizing test first strategy and the conditions (1-5), the
accompanying outcomes were acquired:

Qt=31.4 m3/h

H:=66.3 m

n=58%

Pout=3290W

Pin=2401W.

For operating of 4hp dc motor needs Power input of
2750W at the BEP of a pump. Using the machine
operational as PAT, and it provide 2401W.The flow rate
and pressure head are 31.4m%s and 66.3m
correspondingly which will permit the device to drive at
the BEP of the pump as turbine.

3.5.2 Determination of Best efficiency point
using test 2 results

Utilizing this strategy, the BEP and the attributes curve of
the PAT are establish. The functioning places of the PAT
are likewise establish in view of the site curve. Utilizing
equation (6-17), these values has been attained and to
conclude the maxi™ and mini™. Electrical powers are
obtained through these Equation 5.

Ny =164
C.’fmax = 227 ’ Cﬂmm = 1 85
C,. =171,C, =153

~ (Y max 7~ 0min

Hfma\ (nt) = 733 m, H“m“ (’”)z 597 m

leax (”{) = 359m%r ’ lein (”I): 31 _7??17}”.

7, =0.55
Plaj'drm.'h'('nmx =3944W Ph\'d’rmf!fcmm =2836W
=2879W P =2070W

electrical max electrical min

The strategy proposed in second test illustrate that there
are two despicable upsides of electrical power as a BEP
ranges amongst the greatest and least transformation
features.

To obtainable the characteristic curve away as of the BEP
point of the PAT, information have been note down
utilizing the test second suggested approaches.

Table 5 provides the significance of the flow rate factor
and head factor developed from the Fig. 3 for deciding
the turbine flow rates and head away from the BEP.

Table 5 purposes Table 4 to get the amended upsides of
head and stream rates for the greatest and least
conversion.
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TABLE 4

Features for defining the PAT curve away from the BEP
in terms of flow rates and head in turbine approach
procedure of the pump

Q/Q HvH
nt nt
0.80 0.73
0.91 0.83
1.0 1.0
1.11 1.17
1.3 1.33

TABLE S

Corrected value of flow rate and head away from the
BEP in terms of flow rates and head in turbine approach
procedure of the pump

Hi(maxim He(minim Qt (maxi™ Qt (minim
um um conversion)/ | conversion)
conversion conversion m3/s /m3/S
) )
M M
52.50 42.98 28.72 25.36
60.83 50.00 32.31 29.01
73.3 60.01 35.9 30.99
85.79 69.81 39.49 34.87
97.50 79.41 43.08 38.04

Utilizing the greatest changes of head and stream and
least transformations of pressure head and flow rate
from Table 5, PAT curve are created and these are
displayed in Fig. 7. The PAT curve in Fig. 7 means the
working place of PAT away from the BEP. It very well
can be distinguished from the fig., when the flow rates
are extremely high, the double PAT curves will
generally combine. That implies there are no deviations
for the transformation variables of a PAT curves for
high flow rates.

4.0 Results and Discussion

The operational idea of the PAT to be dependent on the
working site. The flow rate and the head may be not quite
the same as the information got from the PAT. In this way,
it isn't normal that the PAT are functioning at BEP. To find
the working place of the PAT at a specific site, we have
taken an illustration of a site whose pressure head changes
65 m to 85 m. The PAT curves are sketches alongside the
site curves at a similar hub. Fig. 6 illustrations scope of
activity of the PAT.The convergence of the PAT curve to
the site bends gives the working marks of the framework.
How much power created at the marks of crossing point is
without a doubt and not exactly the power at the BEP. One
may be contemplating whether the stream rate and the
pressure head is sufficiently huge, why how much power
would be not exactly the power gotten at the BEP.

100 ——PATeurve using
/ Maximum Conversion
B0 | el factor
E PATCurve using
T 60| dddaata, Minimurn conversion
g factor
a0 —&— Head 60m
20
o —Head80m

0 10 20 30 40 50

Flow Rate (m”3/hr)

Fig.6 PAT Curves diagram between head and flow rate.
The responses to the exceeding question are basic.

The proficiency is just most extreme at the BEP where as it
is less at other stream rates.

Fig.7 PAT Curves diagram for Maxi™ and Mini™
transformation factor alongside Flow rate

100 /

-
—e—PATcurve using
Maximu

factor

Head (m)
o
o

PATcurve using

a 10 20 30 40 s0

Flow Rate (m~3/hr)

By using table 6data we used to plot a graph along the
Various flow value, voltage and current below

TABLE 6

Q[ml\?)/h Pinlet[ba Poutlet[ba V[V |[A
r] r] r] ] ]
24 -0.170 2.39 142 21
18 -0.120 2.78 141 20
16 -0.089 3.00 143 17
12 -0.059 3.26 144 15
7 -0.050 3.38 142 12
4 -0.040 3.39 146 9.5

Clearly, it is shown in below graph that for various
discharge value along with voltages and current generated
for the PAT system by test lwhich is performed in
experiment.
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Here a clear view shown in the table on the behalf of
data feed in table 1 on the ground of the Flow rate,
electrical power, hydraulic power and efficiency
calculate for data attained in table 1

This chart display that the efficiency value for various

discharge, the amount of electrical power generated in test 1

80%
effiency
60%
== electical
40% power
o =¢—2actual
20% dischage
0% +OTororr—0

From a diagram result about fig. 5 and effectiveness
of Impulse PAT is supreme when work at 1138.87
revolutions per minutes. However, this value of
revolution per minutes isn't quiet to Work. Along
these lines, there are three suggestions to make it
simple.

1. Firstly, supplementary equipment, for example, gearbox
using 50 Hz will be utilized to change the speed of apump.
Though, setting a gearbox prime to more changes the
efficiency of pump after putting gearbox will drop a little
bit as more or less 3% thru evaluation.

2. Second alterative is working Impulse PAT at 1000
revolution per minutes since it is at simplicity to run at as
1000 revolution per minutes. However, proficiency of
Impulse PAT is reduced from 83.760% to 49.354%.

3. Consequently, decreasing the revolution per minutes
(rpm) that has a BEP should be possible by changed by
choosing another pump. In other term, the size of Impulse
PAT will be improved. On the off chance that the BEP of
Impulse PAT is on 1000 revolution per minutes, the
measurement of new chosen pumps ought to be greater on
the grounds that the speed of Impulse PAT reverses variety
through diameter.

4. According to the result from advancement Impulse PAT,
the rotational speed is only 50% of speed of stream at the
best efficiency point. In this manner, arising the choice
pump for utilizing as Impulse turbine is select a pump that
have the rotational speed that is only 50% of the speed of
water jet.

4.1 Design of turbine head

A spear valve is supervising the flow rate of equipment. In
fig. 6.1, the stream rate is at tuned by shutting and opening
the nozzle entrance by moved pivotally the lance valve in
the nozzle. The areas of lance valve are coordinated
through a servomechanism. Furthermore, the reasonable
area of diverter as given in figure 8 can change the stream
rate also.

The method for governing the speed of Pelton turbine
through a lance valve

Fig.8 Governing the speed of turbine through lance valve

Pt [oad
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TABLE 7

Description Abbreviation Unit Value
Thenozzle diameter D, mm 47.5
Thelargestspeardiameter Dy mm 62.5
Thespear roddiameter Do mm 22.8
Thespeartiplength L, mm 132.6
Thepipe diameter (Nozzle) Dipe mm 121.1
TheNozzleholderradius Rn mm 145.3

Typically, the spare valve interchanges gradually to
open and close the clamp of nozzle. Assuming that the
spare valve closes rapidly, the water hammer will
happen. To keep away from this issue, the redirector
will be utilized. The deflector acts to safeguard
throughout speeding and permits time for the slower
acting spare valve to move to new position.

The sizes of spear valve and nozzle in this

study will monitor the design from

Regional Electricity Authority report [27]

given in figure6.2 and 6.3.

From the figure 6.3, then nozzle diameter obtained
values from below equation

D,=C,D,
Thelargestspeardiameteris
DS|=CSDj
Thespear roddiametercan befoundas
Drod:CrodDj
Thespeartiplength
LS:CS|DJ
Thepipe diameter (Nozzle)
Dyipe=CoipeD;
TheNozzleholderradius
anl.ZDpipe

5.0 CONCLUSION

In this research paper, a comparable assessment have
been presented on two methodologies proposed

utilized to supplant the regular turbine in Micro
hydropower projects, they really have an essential
drawback; they have zero power over the stream.
Thus, Pump filling in as Turbine in Impulse mode is
one more plan to reduce this burden by uniting turbine
distributer like spear valve and spout from Impulse
turbine with a Centrifugal pump. Before enhancement
of Impulse PAT, in any case, the calculations of pump
need to be recognized like the thickness of outlet of
the impeller, the edge angle thus on. Although, pump
sellers give common data of pump, they don't give the
required geometries of pump that would be utilized in
advancement = Impulse PAT. Therefore, this
studyfirstly develop a pump variety process to
calculate these geometries constructed on given
distinctive data and their characteristic curve of pump
from Grundfos pump company, After these given
information, for example, outlet diameter across of
impeller, transformation of pump, channel diameter of
impeller, Hq curve and effectiveness curve, the
necessary calculations to plan and enhance the PAT in
turbine mode can be assessed. When practical pumps
have been recognized, the fringe speed of Impulse
PAT will be streamlined to find the best effectiveness
point of PAT in impulse approach.
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