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Executive Summary
Considerable number of solar panels were installed on rooftop of the buildings in Dhaka city
since 2009, which remained unutilized till date. The Renewable Energy and Energy Efficiency
Programme (REEEP) of GIZ has devised a concept of utilizing those solar panels for water
lifting purpose using DC water pumps. The consultant was delegated with the task to conduct
financial feasibility of the concept and collect baseline information of the residential buildings in
Dhaka regarding the water lifting behavior. The consultant collected baseline information from
30 residential buildings located in various areas in the Dhaka city. GIZ Renewable Energy and
Energy Efficiency Programme (REEEP) has piloted the concept in one of the residential
buildings, which was collected during the period of 1st to 31st August, 2018 to conduct the
feasibility study. Discussion was also held with dealers of DC water pumps as well as experts in
the relevant areas.
Installed capacity of rooftop solar panels was identified to be ranging from 750 watts to 1500
watts pick, with 930 watts pick being the average. It was found that the residential buildings lift
an average of 265,747 Liters of water per month, resulting an average of 263 kilowatt-hours of
electricity consumption for water lifting. Average electricity expense was found to be 1,812
taka/month. At the same time, it was found that on an average of 176 Kg of CO2 is emitted from
each of these buildings for lifting water.
The piloting done by REEEP used a submersible solar DC pump, connected to the rooftop solar
panels. The pump was also connected to the grid electricity. This way the pump can work with
solar radiation, as well as with AC power during unavailability of solar radiation. An inverter was
installed for switching between solar and AC power supplies. Theoretically, the concept was
found to be economically viable, resulting into savings ranging from 25% of electricity bill
(considering the situation in which 25% of the total water requirement would be lifted using solar
power) up to 89% (in case 70% of total water requirement would be lifted using solar power).
Theoretical prediction also suggested reduction of CO2 emission from 263 Kg/month
(considering AC power to lift 100% water requirement) to 30 Kg/month (considering AC power
to lift 30% of water requirement). Results of the pilot were found to be in line with the theoretical
predictions. Analysis of data from the pilot house revealed more than 80% electricity bill and
around 68% less CO2 emission.
Although the concept was found to be viable, however, a number of constraints were identified
hindering the prospects of the concept. Building owners run the pumps early morning or evening
to lift water, which is another barrier in using solar energy to operate water pumps. Price of DC
pumps were found to be quite high in comparison to the AC pumps. This is primarily due to the
tariff imposed as these are being imported, and also due to the lack of interest of the private
sector in manufacturing these locally. Mindset of the customer for not considering the long term
benefits of the renewable energy-based systems was also attributed as a constraint hindering
the scale up of the concept. To mitigate the constraints, the consultant suggested a number of
policy recommendations, including demonstration of the benefits in residential areas,
incentivizing the private sector actors for local manufacturing and increasing availability of DC
pump in local market, enacting policies to encourage building owners and developers installing
the water lifting concept in new buildings and reenacting the policy of mandatory installation of
solar panels connected with water lifting and similar energy saving devices.
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1. Introduction
1.1 Context of the Study
Several recent studies and assessments indicated favorable prospect of solar PV system in
Bangladesh1 2 . Despite having huge potential, the solar rooftop system in urban areas of
Bangladesh has not been a success story3. This is mainly because of the lack of a feasible
business model to implement the system on a large scale and awareness of inhabitants of
buildings. To encourage citizens in using solar PV system, Government of Bangladesh (GOB)
enacted an act in 2010, mandating installation of rooftop solar panels to get new electricity
connections for residential buildings in Bangladesh. The plan was to make these panels
produce 3 percent of the total electricity needs of any building. However, due to a number of
irregularities, the initiative failed to achieve its desired goals. GOB has taken several steps,
however, could not increase the interest or willingness of the residential building owners in
Dhaka city in using these rooftop solar panels. As a result, thousands of solar panels remain
idle on the rooftops of Dhaka city4.
“Renewable Energy and Energy Efficiency” is one of the priority areas of Bangladesh-German
development cooperation, implemented by GIZ. The Renewable Energy and Energy Efficiency
Programme (REEEP) of GIZ is a joint undertaking between the Ministry of Power, Energy and
Mineral Resources (MPEMR), GOB and the German Federal Ministry for Economic Cooperation
and Development (BMZ). Sustainable and Renewable Energy Development Authority (SREDA)
is REEEP’s Government Counterpart. Through REEEP, GIZ has been constantly mentoring
SREDA through policy advisory, human resource development and strategic orientation. As one
of the implementing partners of SREDA, GIZ REEEP has also been promoting technological
innovation and customization, developing the business cases and building capacity of
stakeholders towards market based uptake in the priority renewable energy and energy
efficiency fields of Bangladesh Government.
GIZ has experienced in successful installation of solar water pumping systems in coastal areas
of Bangladesh to supply drinking water. Experience from the proposed pilot can be replicated in
urban area as well to those installed solar systems which are now idle. Solar panels installed in
residential buildings can be used to run pumping system for water lifting purposes. Theoretically
DC pumps are more efficient than AC pumps. Under this context, GIZ-REEEP is piloting the use
of DC solar pump in a residential building for water lifting purpose. In this regard, a baseline
study of the existing practices with financial feasibility of the system is required. This particular
1

SHAKIR-ul haque Khan, TOWFIQ-ur-Rahman, SHAHADAT Hossain.‟A brief study of the prospect of
solar energy in generation of electricity in Bangladesh‟ Cyber Journals: Multidisciplinary Journals in
Science and Technology, Journal of Selected Areas in Renewable and Sustainable Energy (JRSE), June
Edition, 2012
2
Md. Zahidul Islam, R Shameem, A Mashsharat, M S Mim, M F Rafy, M S Pervej, Md. Atiqur Rahman
Ahad, "A study of Solar Home System in Bangladesh: Current status future prospect and
constraints", Green Energy and Technology (ICGET) 2014 2nd International Conference on, pp. 110-115,
2014.
3
Ahsan, M. “Solar home system in urban areas turning useless”. Article published in the Daily New Age
on March 24, 2018
4
Imam, B. “Why is solar power development so slow in Bangladesh”. Article published in the Daily Star
on April 11, 2018.
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study was commissioned to serve the purpose of both the baseline study of the existing
practice, as well as the technical feasibility study for the concept.

1.2 Objective of the Study
Objectives of the assignment included:
1. Assessment of energy consumption of different types of pumps (DC and AC) used in
residential buildings.
2. Market size assessment of DC pump for water lifting utilizing roof top solar system in
urban areas.
3. Cost benefit analysis of both AC and DC pump, in terms of monetary value, as well as in
terms of CO2 savings and environmental benefits.
4. Identification of potential market barriers for use of DC/solar pump
5. Development of a monitoring template for pilot project implementation
6. Business case development from the monitoring template
7. Recommendations and suggestions in policy level based on best practices out of the
pilot project implementation

1.3 Methodology Adopted
Information needed to fulfill the objectives were collected from both the secondary and primary
sources. Secondary information included a number of technical reports, relevant guidelines,
acts and rules of RAJUK, journal articles, statistics and newspaper reports. Primary information
were collected from two sources - the residential buildings having rooftop solar panels and the
dealers of solar water pumps.
A total of 30 residential buildings having solar rooftop panels were surveyed to get the baseline
information for the study. The buildings were taken from various areas of Dhaka city, including
Mirpur, Mohammadpur, Uttara, Jatrabari, Khilgaon and Baridhara. Several buildings have idle
solar rooftop panels, i.e. not being connected to any electronic apparatus.
Table 1: Location of the surveyed households

Area
Mirpur
Mohammadpur
Uttara
Jatrabari
Khilgaon
Baridhara

Percentage
Sample Taken

of
10%
20%
20%
10%
10%
20%

Information of Ten dealers of solar water pumps were taken in the study. The selection criterion
was entity that can supply the equipment (i.e. solar water pump), install the equipment by
activating the rooftop solar panel and provide services (e.g. repair and maintenance) of the
system. Out of 10, six dealers were Bangladesh based companies and, rests were international
companies. A list of these dealers are shown in annexure.
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As mentioned before, REEEP is piloting the system in one of the residential building in Dhaka
city. The consultant collected daily information from the pilot site throughout the month of
August, 2018. These information provided vital inputs for the feasibility study. The consultant
had an initial discussion with the project team during the inception of the study. Afterwards,
continuous communications were made with the Advisor of REEEP during data collection and
analysis of phases. Discussions were also held with relevant experts, including architects, civil
engineers, electrical engineers and hydrology experts.

2. Baseline Information of Residential Buildings
2.1 Generic Information of the residential buildings surveyed
As mentioned earlier, a total of 30 residential buildings were taken into the survey from various
parts of Dhaka city and all of these buildings installed rooftop solar panels. All the building
owners unanimously informed that they installed the panels due to the mandatory rule5 to get
the electricity connection. Average height of the buildings was found to be a little over 52 feet.
Table 2: Generic information about the buildings

Attributes
Height of Building
Stories
Apartments
Capacity of the installed Solar Panels

Unit
Feet
Number
Number
Watt

Minimum
10
1
1
750

Maximum
70
7
13
1500

Average
52.67
5.26
7.83
930

2.2 Baseline Information on Water Apparatus
All of the surveyed buildings have AC pumps used for lifting water and none of these had DC
pumps. Most of the buildings surveyed were found to have two pumps in operation with majority
having capacity of 2 KW each..
Table 3: Information on water apparatus

Attributes
Percentage
Number of pumps in the building
Buildings with one pump
17
Buildings with two pumps 83
Total
100
Capacity of the pumps
1 KW
29
1.5 KW
31
2 KW
40
Total
100
[Source of Information: Survey of the residential buildings, August, 2018]

5

In 2010, the government made it mandatory for customers to install solar panels for getting new
electricity connections in households. The plan was to make these panels produce 3 per cent of the total
electricity needs of any building.
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2.3 Water and Energy Consumption Behavior
265,747 liters of water were found to be lifted in the surveyed buildings in every month. Per
month requirements were found to be ranging from 200,000 to 300,000 liters for majority of the
buildings.
Table 4: Monthly amount of water lifted in the surveyed buildings

Amount of Water Lifted Percentage of Buildings
(Liter/Month)
Below 100,000
6.7
100,001 to 200,000
16.7
200,001 to 300,000
43.3
300,001 to 400,000
30
400,001 and above
3.3
Average amount of water lifted = 265,747 Liter/Month
[Source of Information: Survey of the residential buildings, August, 2018]
Production of water from Dhaka WASA is 2,450 Million Liter per Day (MLD). Out of 361,938
water connections of Dhaka WASA, 270,709 are
residential connections. This means, average
consumption of water in residential buildings is
9050 MLD or 271,509 Liter/Month6. This figure
is very close to the baseline information
gathered from the survey.
Energy consumption for water lifting was
measured in terms of number of hours the pump
was in operation and the capacity of the pump.
The consumption was measured by Unit, in which 1 unit = 1 Kilo Watt Hour (kWh). The average
consumption of energy for water lifting was found to be 263 units per month, as shown in the
table below.
6

Annual Report, 2015-16, Dhaka WASA
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Table 5: Energy consumption in the residential buildings for water lifting

Energy Consumption for Percentage of Buildings
Water Lifting (Units/Month)
Less than 100
6.7
101 to 200
26.7
201 to 300
33.3
301 to 400
10
401 and above
23.3
Average energy consumption = 263 Units/Month
[Source of Information: Survey of the residential buildings, August, 2018]
Dhaka Electric Supply Company (DESCO), the electricity provider of the surveyed buildings,
does not send separate electricity bill for water lifting. Rather, there is a “common electricity bill”
in the buildings, which include the expenses of electricity for use of water apparatus as well as
for electrical appliances in the common spaces. Hence, the electricity expenses (paid to
DESCO as monthly bill) was extrapolated from the capacity of the pumps and the number of
hours it is under operation every day. Average electricity expenses for water lifting was found to
be 1,812 taka per month.
Table 6: Monthly electrical expenses for water lifting

Expenses of Electricity for Water Percentage of Buildings
Lifting (Taka/Month)
Less than 1000
33.3
1001 to 2000
36.7
2001 to 3000
10
More than 3000
20
Average electricity expenses for water lifting = 1,812 Taka/Month
[Source of Information: Survey of the residential buildings, August, 2018]
As mentioned before, the electrical expenses due to water is one of the components of the
monthly common electricity bill of the surveyed residential buildings. It was found that more than
31 percent of the total electricity bill for the common use is spent for water lifting in the
residential buildings surveyed in this study.
Table 7: Proportion of electricity expenses due to water lifting to the total electrical expenses of the common purpose

Proportion of electricity bill for water Percentage of Buildings
lifting to total common electricity bill
(%)
Less than 20%
26.7
21% to 30%
29.9
30% to 40%
26.7
More than 40%
16.7
Average percentage of electricity bill for water lifting to total
common electricity bill = 31%
[Source of Information: Survey of the residential buildings, August, 2018]
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2.4 CO2 emission due to water lifting
Energy consumption in terms of electricity has a direct relationship with CO 2 emission.
According to the Department of Environment (DOE) under the Ministry of Environment, Forest
and Climate Change Bangladesh, each Megawatt-hour (MWh) of electricity consumption results
in 0.67 ton of CO2 emission7. Using this consideration, average carbon emission due to water
lifting can be calculated as 176 Kg/Month/Building. The distribution can be seen in the table
below.
Table 8: CO2 emission due to water lifting

CO2 emission due to water lifting Percentage of Buildings
(Kg/Month)
Less than 100
20
101 to 200
47
201 and above
33
Average CO2 emission due to water lifting = 176 Kg/Month
[Source of Information: Survey of the residential buildings, August, 2018]

2.5 Perception of the building owners regarding energy usage and solar energy
While the owners of the surveyed residential buildings do not have the idea about CO2
emission, however, they are well aware of the electricity consumption due to water lifting. With
the increasing price of energy in Bangladesh, all the building owners showed concerns about
the growing electricity bills for water lifting. In qualitative discussions with them, almost all the
owners discussed that the solar panels were only installed on the rooftop to meet the DESCO
requirements in getting electricity connection in the building. Some of them tried using the
panels to provide power to light up the common spaces, however, they gave up with the price of
battery and other equipment installation costs. All the owners expressed that they are willing to
utilize the panels as long as there is no significant installation cost.

3. Feasibility of Powering Residential Water Pumps with Existing
Solar Rooftop Panels
3.1 Basic concept
As mentioned before, the solar rooftop panels in the residential buildings are idle in almost all
cases in Dhaka city. These rooftop solar
panels can be connected to DC water pump
and the system can be utilized to lift water
from underground reservoir to the overhead
tank of the building. The concept can be
utilized in two ways - the parallel connection
and the series connection. However,
regardless of the type, both the system in this
concept is designed to utilize the solar energy
7

Instruction from DOE, reference DOE/International Convention/2012/21/07, dated 19.08.2013
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to power up the pump in lifting water from ground level to the overhead water tank.
The parallel connection use the DC pump system in addition to the existing grid electricity
powered AC pump system. Here, the DC pump will be connected with the solar panels and the
plumbing network will run from the DC pump to the overhead water tank. At the same time, the
existing grid electricity powered AC pump system will be active and the DC pump system will
run in parallel to this. That means, both the systems can be run simultaneously without shutting
down one system. With this system the AC system can be turned off during the DC system with
solar radiation is in operation. AC system can be used again when the DC system is not in
operation due to absence of solar radiation. Since the AC system will be shutting off during the
availability of solar radiation, water lifting will not result in grid electricity consumption.
Figure 1: Schematics of the concept - DC pump system in parallel with the existing AC pump system

In the series system, one pump and one plumbing network is used. Here, a DC pump is used,
which is connected to both the AC supply and solar panels. An inverter is used to shift the
power supply from one source to other. Here, one of the two systems can be active. This
system is relatively cheaper in terms of capital cost, as one pump and plumbing network is
used.
Figure 2: Schematics of the concept - DC pump system in series with the existing AC pump system
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3.2 Availability of suitable pumps in Bangladesh
DC water pump capable enough to lift water in residential
buildings is not yet quite available in Bangladesh. Currently
there are eight to ten dealers and service providers offer this
commodity. Unlike AC water pumps, DC pumps are not even
manufactured in Bangladesh. All the DC pumps found to be
currently sold by the dealers in Bangladesh are imported from
China, India, Germany, Italy, South Korea and from a few
other countries. Characteristics of the DC pumps available in
Bangladesh are shown in the table below.
Table 9: Characteristics of the DC pumps available in Bangladesh

Available DC
pump
specification
(KW)
0.5 to 1.5

Capacity of
the pump
(Liter/Hour)

Life
period
(years)

Pump price with
controller (BDT)

Manufactured
locally?

27,000
to
No
150,000
[Source of Information: Survey of the pump dealers, August, 2018]
2,500 to 10,000

10 to 12

Needless to say that the DC water pumps are more efficient than the AC water pumps from all
parameters8. Hence, the water lifting capacity of DC water pump is more than the AC water
pump with the same specification. Extrapolating the information provided by the dealers, the
water requirements of the residential buildings (shown in table 3) can easily be met by DC pump
with capacity ranging from 0.5 to 1 KW. Required minimum solar panels to operate these pumps
are shown in table 9 and figure 1. Since majority of the residential buildings surveyed has
installed solar panels within this range and are currently idle, these buildings can easily install
DC pump and connect it with solar panels to lift water.
Table 10: Capacity of DC pumps with different specifications

Pump
Specification
(KW)

Avg. pump capacity
(Liter/Hour)

0.5
3,200
0.75
5,500
1
8,000
1.5
10,000
[Source of Information: Survey of the pump dealers, August, 2018]

8

K. Techakittiroj, S. Patumtaewapibal, V. Wongpaibool and W. Threevithayanon. 2008. “Roadmap for
implementation of DC system in future houses,” in Harmonics and Quality of Power. ICHQP 2008. 13th
International Conference on, 2008.
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Figure 3: Required solar panel capacity for different DC pumps available in Bangladesh
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Price of DC pump varies from 9,000 to highest 32,000 BDT, which is significantly higher than
that of AC pump for the same specification and capacity range. This means that the initial cost
for installing DC pump system is quite high. However, in discussion with experts and dealers,
the following reasons could be identified for the high price of DC pumps:
Table 11: Comparative price and capacity of different pumps

DC Pump
AC Pump
Pump
Avg.
Water
Avg.
Water
Capacity
Price
Price
Lifting Capacity
Lifting Capacity
(KW)
(BDT)9
(BDT)
(Lt/hr)
(Lt/hr)
0.5
3,200
30,000 to 40,000
800
6,000 to 8,000
0.75
5,500
50,000 to 67,000
1,800
9,000
1
8,000
100,000 to 120,000
2,500
10,000 to 12,000
1.5
10,000
150,000
3,000
18,000 to 25,000
[Source of Information: Survey of the pump dealers, August, 2018]
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Customers do not have awareness and hence do not demand DC pump. Hence, leading
pump manufacturers in Bangladesh like Gazi and RFL do not produce these pumps
locally.
Currently the DC pumps are all imported and are subjected to Total Tax Incidence of
26.27%10. This means that the price could have been decreased by BDT 7,000 to
40,000 if it was not imported.

Price varies with country of origin and number of years of warranty
Operative Tariff Schedule, 2018. National Board of Revenue. Ministry of Finance

10
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As dealers import the commodities and sell, and the demand is not very high, import
frequency and volume is low. As a result, dealers do not get enough commission and
other benefits from the manufacturers, for which dealers cannot reduce price
significantly.

In spite of import, the dealers can provide the DC pumps within 3 to 10 days, provided that there
is ready stock in the country. In case of import, the dealers would take 30 to 45 days to import
the commodity and install it in the premises of the consumer.

3.3 Economic Benefits in using DC pumps powered by rooftop solar panel
The study looked into comparative economic benefits in using the conventional system with the
DC pump powered by rooftop solar panels. For comparison purpose, we are assuming a six
storied building having 10 apartments, which require daily 11,000 liters of water to be lifted into
the overhead tank.
Four different situation was assumed:
S1: All the water needed would be lifted using the AC pump with grid electricity, i.e. the
current scenario
S2: 75% of the water needed would be lifted using grid electricity and 25% would be
lifted with solar energy
S3: 50% of the water needed would be lifted using grid electricity and 50% would be
lifted with solar energy
S4: 30% of the water needed would be lifted using with grid electricity and 70% would be
lifted with solar energy
Considering the present energy consumption pattern of the residential buildings, it can be seen
that energy consumption will gradually be decreased with the increased use of solar energy for
water lifting (shown in figure below).

Electricity consumption Unit/Month

Figure 4: Electrical consumption for various scenarios of using DC pump for water lifting
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Considering the present tariff structure of DESCO, the present electrical bill for water lifting in
present scenario would be 2,360 Taka/month, which can be reduced to 265 Taka/month with
the highest use of DC water pump, i.e. S4: 30% of the water needed would be lifted using with
grid electricity and 70% would be lifted with solar energy.
Table 12: Economic benefit in using the concept in multiple scenario

Electrical
bill
Electrical
bill
savings
in
for water lifting
comparison
to
(BDT/Month)
present scenario

Situations

S1: All the water needed would be lifted using grid
2,360
0%
electricity, i.e. the current scenario
S2: 75% of the water needed would be lifted using
grid electricity and 25% would be lifted with solar
1,770
25%
energy
S3: 50% of the water needed would be lifted using
grid electricity and 50% would be lifted with solar
885
63%
energy
S4: 30% of the water needed would be lifted using
grid electricity and 70% would be lifted with solar
265
89%
energy
So obviously, using DC water pump through utilizing the idle rooftop solar panels will be
economically benefiting considering the monthly electrical bills saved due to water lifting. The
resultant electricity bill in water lifting can be as high as 89 percent in comparison to the current
scenario.
Considering the initial capital expenditure in terms of pump price, wiring cost, plumbing cost and
other installation charges, a Return on Investment (ROI) and a Cost Benefit Ratio (CBR) was
analyzed for different options in DC pump usage, shown in table below. It can be seen that the
highest ROI can be received if the system can lift 70% water with solar energy. Using the
current capital cost structure, which is high due to the excessive cost of the pump, the
investment is not feasible if only 25% of water is lifted with solar energy
Table 13: Comparative Cost-Benefit Ratio (CBR) for different DC pump usage scenario

Situations
S2: 25% of water
with solar energy
S3: 50% of water
with solar energy
S4: 70% of water
with solar energy
11

Required
DC Capital
Pump Capacity Cost11
(KW)
(BDT

Electrical
Savings12

Bill

Return on
Investment CBR
(ROI)13

0.25

40,800

30,050

- 26.35%

0.74

0.50

52,800

88,901

68.37%

1.68

0.75

70,800

127,581

80.20%

1.80

Cumulative of pump price, wiring cost, plumbing cost and other installation charges
Effective life of the pump was considered to be 10 years
13
Same as before
12
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A statement of the capital cost and its payback period is shown in the table below. This was
calculated for a 0.75 KW DC pump with which around 70% of the total requirement in a
residential building can be lift with the solar energy. It can be seen that the cost can be
recovered within 4 years in case of Chinese pumps and within 8 years in case of German
pumps. However, these calculations are based on the present pump price. As mentioned
before, DC pump price is significantly high at this moment in Bangladesh. However, if more
customers start to use this concept, there will be local production for which pump price will be
reduced. Also, in case of the locally produced pumps, there will be no tax imposed. Hence, if
there is local production then the pump price will be significantly lower, resulting in even shorter
payback period.
Table 14: Capital expenditure of different DC pumps and subsequent cost recovery due to electricity expenses saved

Aspects

Value

Pump Capacity
Required Solar Panel
Price of Pump

0.75 KW
1125 Watt-pick
45,000 BDT (Chinese Origin)
130,000 (Germany Origin)
Wiring and related cost
10,000 BDT
Cost Component of Wiring for Pump Life
2,000 BDT
Inverter Price
12,000 BDT
Cost Component of Inverter for Pump Life
36,000 BDT
Effective pump life
10 Years
Total Capital Cost for DC Pump During Lifetime
83,000 BDT (Chinese Origin)
168,000 BDT (Germany Origin)
Capital Cost Recover Period (Recovery due to 3.74 Years (Chinese Pumps)
saving from electricity bills for water lifting)
7.58 Years (German Pumps)
[Source: Information provided by Saif Tech]

3.4 Environmental benefits of using DC pumps with solar energy
As it has been mentioned earlier that water lifting with grid electricity has a direct relationship
with the CO2 emission, it is quite obvious that gradual reduction will reduce CO2 emission. An
analysis was conducted using the data of DOE and it has been seen that the present emission
of 263 Kg/month from the assumed residential building can be decreased to as low as 30
Kg/month with the use of solar energy from rooftop solar panel.
Table 15: CO2 emission from different situation of DC water pump use

CO2
Emission
(Kg/Month)

Situations
S1: All the water needed would be lifted using
electricity, i.e. the current scenario
S2: 75% of the water needed would be lifted using
electricity and 25% would be lifted with solar energy
S3: 50% of the water needed would be lifted using
electricity and 50% would be lifted with solar energy
S4: 30% of the water needed would be lifted using
electricity and 70% would be lifted with solar energy

grid
grid
grid
grid

263
198
99
30

16

4. Results of the Pilot Intervention
4.1 Background information of the pilot intervention
To check the feasibility of the concept, a pilot intervention was conducted in one of the
residential buildings in Dhaka.
The building name is “Mumtaz
View”, located in Manikdi. This
is an eight storied building of
3,600 square feet (335 square
meter)
area,
having
21
apartments with more than 120
people living. Average size of
the apartments were found to
be 1,080 square feet. The
building already had two AC
pumps installed, each having
capacity of 1.5 KW before the
piloting of the intervention. Due
to relatively high number of
occupants, the average water
lifting volume was found
720,000 Liter/month14. On an
average, 456 units of electricity
was consumed in this building for water lifting in a month. This costed 4,244 taka/month as
electricity bill for the building only for water lifting15.
Installed solar panels in the pilot house "Mumtaz View"

4.2 The pilot intervention
REEEP installed a solar water lifting system in Mumtaz View during the end of July, 2018. The
system contained a submersible pump with 0.5 KW capacity. The pump was linked with the
rooftop solar panel, which was idle during the installation of the system. The building had total
1955 watt pick capacity of solar panels, in which 680 (8 panels each of 85W) watt pick capacity
of panels were connected to the pump. The pump was also connected with the AC grid
electricity. The series connection was used. An inverter was used to change the input energy
from AC to DC. The system was installed in a way that the DC pump would be in operation if the
solar panels produce enough power, and otherwise the pump will be in operation with grid
electricity power. The working principle of this inverter is shown in the figure below. Point to be
noted that the existing AC pump was not used in the pilot.

14
15

Extrapolated from the WASA bill of May, June and July, 2018
Extrapolated from the electricity bill of common meter for the month of May, June and July, 2018

17
Figure 5: Working principle of the inverter in the pilot intervention

Average energy consumption and monthly electricity bill was collected prior to the piloting. Data
collection to measure the effectiveness of the pilot intervention started on 1st of August, 2018
and continued till 31st August, 2018. A total of 28 days data was collected during this period.

4.3 Results of the pilot intervention
During the 28 days in recorded data of August, 2018, the solar radiation did not have enough
intensity to operationalize the pump in 10 days. During the days in which there was enough
solar radiation, the pump could be in operation with solar panel for an average of 7.05 hours per
Day. On average, the pump was found to be in operation for 14.14 hours/day for water lifting
purpose. This means that the remaining 9.61 hours/day the pump is in operation with grid
electricity.

Figure 6: Comparative operation hours of the pump in the pilot building using AC and Solar power
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During the 28 days in August, 2018, the building lifted a total of 695,000 liters of water, which
means around 24,829 liters per day. Among this amount, 6,278 Liters/day were lifted while the
pump was under operation with solar power. This means, 25% of the total requirement of water
was met through use of solar powered pump.
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Table 16: Water lifting statistics

Avg.
water Water
lifted
lifted
with
solar
(Liter/Day)
energy
(Liter/Day)
24,821
6,278

Water
lifted Proportion of
with AC power lifted
with
(Liter/Day)
energy
to
requirement
20786
25%

water
solar
total

Electricity bill for water lifting in the pilot intervention was applicable for the runtime of the pump
while it was run by AC power supply. Since the capacity of the DC/solar pump was 0.5 KW,
average energy consumed due to operating the pump using AC power was 146.20 units. Using
the present DESCO rate, the applicable electricity bill due to water lifting came to be 833 Taka
in the month of August, 2018. This means that the pilot intervention could save more than eighty
percent of electricity bill which was otherwise used for lifting water in Mumtaz View.
Table 17: Save in electricity bills due to use of solar energy for water lifting

Scenario

Water lifting
(Liter/Month)

Running 1.5 KW capacity pump in AC power
720,000
Running 0.5 KW capacity pump with both solar and AC
695,000
power and inverter to switch between power sources
Percentage reduction in electricity bill due to use of solar power

Electricity bill
for water lifting
(Taka/Month)
4,244
833
80.37%

As the CO2 emission is directly proportionate to the amount of AC electricity use, the pilot
intervention of using solar energy to lift water could save almost 68% of CO 2 emission, which
was other being emitted due to the use of excessive electricity to lift water.
Table 18: Reduction in CO2 emission due to pilot intervention

Scenario

Electricity Use
(Unit/Month)
456

Running 1.5 KW capacity pump in AC power
Running 0.5 KW capacity pump with both solar and AC
146.20
power and inverter to switch between power sources
Percentage reduction in CO2 emission due to use of solar power

CO2 Emission
(Kg/Month
270.18
86.62
67.94%

Hence, summarizing the results from the pilot intervention, the consultant believe the use of
rooftop solar energy to lift water significantly reduce electricity expenses and CO 2 emission from
residential buildings.
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5. Discussion
5.1 Viability of the concept
The study has shown that DC pump can be powered with the idle rooftop solar panels to lift
water from underground reservoir to overhead tank. The capacity of the panels installed are
enough to operationalize the pumps capable of supplying water for average sized buildings in
Dhaka city. The present grid electricity powered AC pump system can work simultaneously with
the DC pump system and can provide the power to lift water during the period in which solar
radiation is not available. So the concept has the technical feasibility.
The concept, if implemented appropriately, can save monthly electricity bill in a range of 25% to
89% without compromising the amount of water required in the residential buildings. With the
continuous increase in electricity tariff in recent years, this is a significant save for the residential
buildings. The capital expenditure is quite high in comparison to AC pump system, however, it
can be offset with the high effective service period and significant monthly expenditure save. So
the concept is economically feasible as well. Moreover, the system reduces considerable
amount of CO2 emission. So, this concept should be commercialized by the relevant authority
through the market actors.

5.2 Potential market size
The concept calls for utilizing idle or underutilized rooftop solar panels in water lifting.
Installation of rooftop solar panel was not mandatory before 2010. According to the Rajdhani
Unnoyon Katripokkhyo (RAJUK)16, there has been 58,077 new residential buildings have been
erected in Dhaka city since 2010. This means, around these 58 thousand residential buildings
have idle rooftop solar panels. So this is the target market for commercialization of this concept.
In addition, as the system can be utilized in addition to the present AC pump-based water lifting
system, the remaining 250,000 residential buildings will also be interested, if the benefits are
promoted effectively among the building owners. The pilot intervention proved that installing a
DC pump with inverter system can provide enough water for the residential building without
installing a separate AC pump and subsequent plumbing system. This means the new
residential buildings will also be interested in using the concept. According to the information of
RAJUK, the residential buildings are increasing in Dhaka city at a rate of 5 percent per year.
This means, the target market for the concept is 5 percent per year.

5.3 Potential benefits for DESCO
As mentioned before, currently an average of 263 KWH of energy is used for water lifting in the
residential buildings of Bangladesh. As it has been shown that 58,077 buildings have been
eracted since 2010 in RAJUK area. It means, DESCO supplies 15,274,251 KWH of energy to lift
water in buildings having rooftop solar panels. However, this could have been saved if this
concept was used by the residential buildings having solar rooftop panels. An estimation (shown
in table below) suggest if 10% of the buildings with solar rooftop panels use 50% of grid
electricity to lift water then this 15,274,251 KWH can be reduced to 5,086,326 KWH; and in case
of 30% use, 1,512,151 KWH of energy would have been use. With the gradual increase of
16

Information extrapolated from Web Enabled Plot Based Land Record System (WPLRS) of RAJUK
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buildings, the need for electricity produced by DESCO for water lifting will be decreased. The
figures are shown in the table below.
Table 19: Assessment of energy to be produced by DESCO for different condition of use of DC pumps

DC Pump Usage Scenario

50% of water is lifted with Grid
Electricity
30% of water is lifted with Grid
Electricity

Electricity needed to be generated by DESCO
for water lifting purpose
If 10% of If 25% of If 50% of If 75% of
buildings
buildings
buildings buildings
use
this use
this use this use this
concept
concept
concept
concept
5,086,326

4,238,605

1,512,151

1,260,126

2,825,736 1,412,868
840,084

420,042

5.4 Constraints in commercialization of the concept
The most prevalent constraint in commercialization of this concept is the limited knowledge of
the residential building owners regarding the use of solar panels installed in their rooftop. As
mentioned before, in almost all the cases, the panels were installed to satisfy the mandate from
DESCO. The building owners did not have any alternative use in their mind from the very
beginning. A few of them tried using the solar panels to power the common spaces and other
areas. However, due to the high cost of storage units (batteries), they backed out from their
plan. Currently, the building owners have a conception that expensive storage units are needed
to operationalize the solar panels.
Consumer behavior in lifting water is another potential constraint in commercialization of the
constraint. Almost all the households run their current pumps (AC pumps) during morning,
evening or both times. During these periods the solar powered DC pump will not be effective
due to lack of solar radiation. Alternatively, changing the pattern targeting the day time will be
helpful, however, it will require awareness building of the building owners.
While the concept both technically and economically feasible, as derived from the study,
however, the demand for DC pump (which is an essential part of this concept) has not yet been
established among the residential building owners. Relevant actors, including the dealers and
experts identified the following constraints in increasing demand for DC pumps and thereby
commercializing the concept.
One of the primary cause of the low demand for DC pumps is the high purchase price. The
minimum cost of DC pump available in the market is BDT 27,000, which is significantly higher
than the AC pump. This along with installation, wiring, plumbing and other expenses can
increase the initial cost from 83,000 to 168,000 BDT. This higher cost discourages the existing
AC pump owners, as they already have a water lifting system. However considering the benefits
of the DC Pump the new building owners which have yet to install pump system might be
interested to bear the cost.
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The high cost of DC pump is itself due to a number of factors. As mentioned before, the DC
pumps are being imported from outside of the country and are subject to over 26% of tax. This
results in price increase of 7,000 BDT to 40,000 BDT. Also, as the demand is not high, the
economics of scale is not there and hence the manufacturers are not producing these locally.
The concept is very new and has not been utilized by residential building owners before.
Overall, the use of DC pump is low in Bangladesh for water lifting as the building owners do not
find the apparent immediate benefits out of it. The dealers complained customers (residential
building owners) not considering the long term economic benefits of DC pumps and opting for
cheaper AC pumps.
Dealers marketing DC pumps in Bangladesh reported that the use of DC pumps have always
been confined within NGOs and institutional buyers and they did not find interest among the
residential building owners. They also told that residential building owners have the
misconception of additional expenditure in terms of having a backup AC pump system in case
the DC pump is not operational due to lack of adequate solar radiation. They also complained
that there has been no government or development initiatives to subsidize the price to make it
popular among the customers.

6. Recommendation and Conclusion
While there is no doubt about the operational and economic viability of the concept, scale up
through commercialization will be difficult unless the constraints mentioned above are resolved.
The consultant is furnishing herewith some recommendations which might be helpful in this
regard.
i.

ii.

Awareness building about the concept need to be done to improve knowledge of the
residential building owners. Mass media campaign can be arranged. However,
alternatively, carefully designed and piloted interventions in targeted residential areas
can also be helpful. For example, there are planned community based residential areas
in locations like Mirpur DOHS, Baridhara DOHS, Uttara, etc. If demonstrations can be
arranged from REEEP or government entities like SREDA or DESCO and the results
can be disseminated among the welfare society or house owners’ association of these
community areas then the intervention will be more focused and effective.
To incentivize the DC pump dealers and service providers, government can introduce
the Energy Savings Company (ESCO) model. Under this model, a payback period of the
DC pump would be calculated considering the amount of money saved for energy to lift
water. The DC pump companies would install the pumps in the residential buildings at
free of cost. The residential building owner would continue paying the same amount of
electricity bill to DESCO for the number of years as calculated for payback period.
DESCO would return the amount saved due to use of solar based DC pump to the pump
company. This way, the company will get its return within the period calculated, while the
residential building owner is saved from the burden of one time installation cost. This
model has been successfully implemented in several states of India, and that experience
should be replicated. SREDA may play a vital role in materializing this business
mechanism and eventually a government entity might act as guarantor for the DC pump
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iii.

iv.

v.
vi.

vii.

company in getting the monthly payment from DESCO, which would reduce the risk and
increase interest of the private companies.
The feasibility study was conducted taking into consideration of one month information.
The implementing agency or GIZ may continue monitoring the performance of the pilot
to at least three month and if possible six month and then should develop a
comprehensive business model, which could be promoted later on.
A feasibility study of using powering the existing AC pumps with solar rooftop panels
may also be conducted. This can be done with the use of an inverter. The inverter will be
connected to both solar rooftop panels and grid electricity. When there is enough solar
radiation, the inverter would run the pump with solar energy. Other times the inverter
would run the pump with grid electricity. A probable schematic diagram of this concept is
shown below.

Since there is no local production of DC pumps, government may think about
withdrawing tariffs on import of these pumps until a time local production is initiated.
Policy needs to be enacted to encourage new building owners/developers to install solar
powered DC pump system for water lifting. This can be done by speeding up the
process of receiving new connections of DESCO and WASA for building owners having
installed such energy saving concepts.
Government can think about monitoring the policy of mandatory installation of rooftop
solar panels on residential buildings, provided that these are connected with solar
powered energy saving systems like this specific concept. Regular and extensive
monitoring is required to effective implementation of this policy.
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Annex 1: List of the Companies Interviewed
Name
RahimAfrooz
Renewable Energy
Bengal Solar

Saif PowerTech
Ningbo Cheers

Address

Country of
Origin

260/B Tejgaon I/A, Dhaka
Bangladesh
1205
Bengal
House
75
Gulshan
Avenue Bangladesh
Gulshan 1, Dhaka - 1212
72, Mohakhali C/A, (8th
Floor), Rupayan Center Bangladesh
Dhaka-1212
Zhejiang, China (Mainland)

Allied Renewable
446/b, Love Road, Dhaka
Energy Ltd
Flat No. 5/A , House No.
57/3 & 4 Lake circus
Solar Land
Kalabagan
Panthapath,
Dhaka-1205
1144
Utica
Pumpman
AvenueBrooklyn New York
11203United States
Dayangcheng
Industrial
Zone,
Daxi,
Wenling,
Jintai Pump
Taizhou, Zhejiang, China
315100
Navana
Toyota
3S
Navana Renewable Center,
Energy
205-207
Tejgaon
I/A,
Dhaka - 1208
Plot
No.
8
Amaltas
Colony, Chunabhatti Kolar
Solar Pump India
Road , Bhopal, Madhya
Pradesh 462016

Relevant Service
Provided
Dealer of DC pump, solar
panels, installation
Dealer of DC pump, solar
panels, installation
Dealer of DC pump, solar
panels, installation

China

DC Pump and solar
panels manufacturer

Bangladesh

Dealer of DC pump

Bangladesh

Dealer of DC pump

USA

Manufacturer of DC pump
and solar panels

China

Manufacturer of DC pump
and solar panels

Bangladesh

Dealer of DC pump, solar
panels, installation

India

Manufacturer of DC pump
and solar panels
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Annex 2: Comparative Electricity Bill in Pilot House

Electricity Bill of Common Space (including pump) in June, 2018

Electricity Bill of Common Space (including pump) in August,
2018

