A sustainable water supply has
three essential requirements: the
existence of water resources, the
availability of appropriate techno-
logles suited for the local boundary
conditions and the provision of ope-
rating energy. Regarding the provi-
sion of energy, the utilization of a
hydropower potential as drive of a
pumping system is a technically,

ically and logically rea-
ble sclution: a feld ;

concept with no need for fuel leads,
low maintenance costs, and based
on renewable energy with no emis-
sions. This utilization can be realized
through conventional turbines or re-
verse driven pumps (pump as turbi-
ne, PAT). The latter excel thanks to a
simple structure that leads to high
robustnass, low investment and low
maintenance costs. These machines
are thus predestinated for applica-
tion in poerly developed and
remote areas.

By coupling a PAT mechanically
with a feed pump (the conveying
medule), water can be supplied wit-
hout the need for electricity. Re-
garding the construction of the con-
veying module, the machine is se-
lected based on local boundary con-
ditions such as the fall head, di-
scharge, pump head and flow rate.
Since the efficiencies of both PAT
and feed pump depend on the spe-
cific retation speed, the necessity of
interposing a gearbox has to be
analyzed for each application. Des-
pite energetic losses by the gear-
box, its utilization might increase
the overall efficiency of the module
if the speed transmission leads to
higher single efficiencies of PAT and

feed pump.

The first module of the UGM model
plant prioritizes the properties “ro-
bustness” by using two single flow
volute casing pumps of the same
machine type without speed adapti-
on by a gearbox.

“PUMP AS TURBINE" (PAT)
LOW FALL HEAD, HIGH DISCHARGE
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The second module prioritizes “ef-
ficiency” by using a double flow
volute casing pump as PAT (higher
efficiency than single flow) &nd
speed adaption through a gearbox.
The two conveying modules of
UGM model plant have been evalu-
ated through test rig runs by KSB
AG Germany.

Parameter ROBUSTNESS MODULE
Manufacturer KSBAS  KSBAG
Type ETANORM ETANORM
G-65-160 G-40-250
Function PAT PAP

Hydraulic head [m] 8-10
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BY OPERATING A PUMP IN REVERSE, IT CAN BE USED AS A TURBINE
FOR GENERATING POWER.THROUGH A MECHANICAL COUPLING OF
THIS “PUMP AS TURBINE" (PAT) WITH A REGULAR PUMP, WATER CAN
BE SUPPLIED WITHOUT THE NEED OF ANY ADDITIONAL SOURCE OF
ENERGY.THIS EASY-TO-LEARN TECHNOLOGY IS ESPECIALLY SUITAB-
LE FOR AREAS WITH POOR INFRASTRUCTURE.

g" The operating principle of a pump

(conversion of mechanical energy to
“PUMP AS PUMP” (PAP)

kinetic energy) can be seen as the
HIGH PUMPING HEAD, LOW DISCHARGE reversal of a turbine’s function

(kinetic energy to mechanical
energy). Thus, by operating a pump
reversely it can substitute a turbine
for power generation whereby the
comparatively simple  hydraulic
design of a PAT leads to the fol-
lowing advantages:

TRANSFER OF MECHANICAL ENERGY

Pressure head [m] 13
Discharge Vs] 167-194 4.6-6.8
Rotation speed [min'] 1.180 1.180
Max. efficiency (%] 75 585

At conditions  [min'] 1.515 1.450
Manufacturer

Type

Transmission

Efficiency %]

Manufacturer Walther Flender GmbH
Type WK-EG 28

Function PAT-PAP

Efficiency [%] 999

System efficieny [%] 42

EFFICIENCY MODULE

KSB AG KSB AG
OMEGA  ETANORM
B80-2104  G-40-160

PAT PAP
8-10

13
164-225 47-75
1.100 1.700
76.9 86.3
1.515 1.450
Walther Flender GmbH
BG24AX
1.55
91
Walther Flender GmbH

WK-EG 42 WK-EG 28
PAT-PAP  gearbox-PAP
99,8 Ly

45

AN
N

QIO

Adjustment devices are
not necessary
/ Operation of multiple
machines meets
\ fluctuating conditions
Low maintenance effort
—
Low investment and main-
tenance costs
( i High robustness

The different performances of a PAT
and a commeon turbine can be high-
lighted by examining the characte-
3 ristic efficiency curves for both ma-
/| P chines. As opposed to a PAT, a
quipped with
an adjustment device, leading to a
better partial load behavior. This
can be compensated for by setting
up various machines in parallel, al-
lowing individual machines to be

PAP: ETANORM
G-40-250

PAT: ETANORM
G-65-160

turbine is

PAP: ETANORM
G-40-160
WK-EG 28

GEARBOX:
BG24AX
started or stopped depending on
the respective conditions.
This technelogy applies p
well in drinking water supply sys-
tems, for retrofitting of small hyd-
P Y and in multipl
industrial applications. Potential
fields of application as well as the
corresponding machine types can
be seen in the image to the left. Re-

WEK-EG 42

PAT: OMEGA

Ring-section pumps

garding low flow rates ring-section
pumps might be applied, with in-
creasing flow volute casing pumps
can be the alternative.
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