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Mission Zimbabwe 
Installation of hot water geyser 

 

Introduction 
This is a report from the Engineers Without Borders - Norway (Ingeniører Uten Grenser (IUG)) 

mission conducted in October 2016 by Joar Larsen and Mathias Espeland. The mission was to install a 

hot water geyser at an orphanage, owned and run by Midlands Children Hope Centre (MCHC), in 

Zimbabwe. IUG and the Norwegian contributor to MCHC, Midlands Children Hope Project (MCHP), 

was in charge of the project as a whole. While Joar and Mathias did the detailed engineering. The 

execution of the project was done by Joar and Mathias, in collaboration with Mr. Mupudzi and Mr. 

Kashora in Gweru. The aim of the project was not only to install the solar geyser, but also to transfer 

knowledge to Mr. Mupudzi and Mr. Kashora to ensure that installation of future geysers can be done 

in a cheap and efficient way. This report intends to describe the planning and the execution as it 

went by, as well as the final result.  
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1. Summary 
The mission to install the solar geyser was completed during the 12 days stay in Gweru, Zimbabwe. 

The first 7 days was used to install the system. We experienced some unforeseen obstacles, but they 

were handled on site and the system was installed correctly.  The last 4 days was used to improve 

other things regarding the water supply to the compound and to test the solar geyser system. All in 

all, we are satisfied with how the installation was conducted and how the system is working at this 

time. We are also positive that all future work will be handled perfectly by Mr. Mupudzi, Mr. Kashora 

and their trusted people in Gweru. 

2. Background 
MCHC and MCHP has decided to build several orphanages at a compound in Mkoba, Gweru, 

Zimbabwe. Six houses will be built to house former street children to give them a place to live, 

education and a better future. The construction of one of the planed houses are finished. For the 

house to be approved as an orphanage, there is among other things a need for power and hot water 

supply. The power supply is taken care of by solar panels mounted on the roof of the house during 

the first half of 2016. The last step toward approval is installation of a hot water system, which is the 

goal for this project. A system consisting of solar collectors and a hot water tank is purchased and will 

be used to supply the house with hot water so that the house may be approved as an orphanage.  
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3. System description 
The geyser system consists of the following main items:  

 1 pcs hot water tank, 300-litre capacity, also called geyser. It contains a 2 kW electric heater, 

which will not be connected. 

 2 pcs solar collectors, each made up of 18 pcs 1.8-meter-long heat pipe evacuated tubes. 

Total absorber area of 2.9 m2, with a peak power potential of about 2 kW (depending of the 

temperature of the ambient air and the water). 

 1 pcs circulating pump 12 volt with a capacity of 10 l/min. 

 1 pcs control unit 12 V DC (N.B. The unit supplied was actually a 220 V AC unit, so we had to 

make a system change on site). 

 1 pcs control panel with LCD.  

 1 pcs power supply cabinet including a transformer/rectifier (Input: 220-volt AC, Output: 12-

volt DC), and a 7 Ah 12 V battery (N.B. As the controller was supplied as 220 V AC, not 12 V 

DC, we had to remove the battery, and use this unit as a converter, supplying only the 12 V 

pump). 

 2 pcs temperature sensors, one for the collectors, and one for the tank. 

The collectors are connected in series with 22 mm copper piping. The circulating pump, located near 

the tank, pumps the water from the bottom of the tank through a filter and a non-return valve up to 

the collectors. The return pipe goes from the collectors directly to the tank. This means that there 

are no heat-exchangers in this system; the water going to the taps is the same water that’s being 

circulated and heated in the collectors. The hot water to the taps is taken directly from the top of the 

tank. The filling of the tank is cold water. In short, there are 4 active pipe-connections on the tank; 

circulation in and out + cold filling and hot consumption. There is also a drain valve and a TP-valve on 

the tank. The controller is connected to the pump via the transformer/rectifier, and the two 

temperature sensors. When the water temperature in the collector is 8°C higher than the water 

temperature in the tank the pump will start. If the water temperature difference is less than 4°C, the 

pump stops. This is the main control function.  

Hot-temperature situation: Temperature above 110 will stop the pump. If energy supply continues, 

pressure will rise until 2.5 bar. This will cause a relief valve to open at the tank, leading some water 

to the drain. 125°C steam at will form in the collector pushing down into the return pipe, expelling 

water through the 2.5 bar relief valve. 
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4. Planning 
Detailed planning of the project commenced after introduction meeting held in IUG’s office in Oslo 

September 26th. The following people attended this meeting: Heidi Thon (IUG), Haykush Olsen (IUG), 

Lene Rodegård (MCHP), Joar Larsen (Engineer) and Mathias Espeland (M.Sc. Engineer, Multiconsult).  

Communication and transfer of information was mainly done through email. 

During the 16 days from the introduction meeting to departure, Joar and Mathias tried to get as 

many details as possible in place to best prepare a feasible system design and plan, and get all 

necessary equipment ordered and delivered. Joar and Mathias (hereafter called “we”) shared the 

tasks between them. With good help from IUG, MCHC, MCHP and ITS Solar, the planning was 

completed in time. 

4.1. Material and tools 
After agreeing on a roughly placement of the main components (300 l tank, and 2 x 18-tube 

collectors) we made two lists with a total of 68 items with pictures, links and explanation; one list of 

required tools, and one of materials. Both lists were sent to Lene at MCHP to check what equipment 

was available on site. Mr. Mupudzi of MCHC acquired quotations for what was available in Gweru, 

and specified what items was not available. Based on availability, the system design was revised a 

few times before we sent the final list of what equipment we required purchased locally. Equipment 

we had to bring from Norway was collected on a separate list and we shared the things between us 

to manage luggage space/weight.  

Already then we knew that the piping insulation 

was an issue. It was not available locally, and we 

considered it to large in volume to bring in our 

luggage. We decided to proceed without 

insulation, but to leave space around the pipes in 

case insulation will be installed in the future. 

 

4.2. Estimation of work scope and labour 
We made a time schedule where we estimated day-by-day what tasks to undertake. Regarding 

division of labour, we planned mainly to work together in a team on all task, and rather decide on 

site if in some cases it would be beneficial to split up. Arrival was planned to be afternoon/evening of 

October 14th. In the planned schedule we considered to spend 15th until the 22nd installing the 

system. And leave the 3 days from the 23rd to the 25th for unforeseen events and system testing. 

Departure from Mkoba was planned morning of October 26th. Not counting the travel-days it 

summarizes to 8 days if installation and 3 days of unforeseen/testing. 
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5. Execution 
Day 1 (Saturday 15th):  

We met Mr. Mupudzi who would be assisting 

us. He works at the orphanage, and has a 

background in IT. He was helping us every day. 

We noticed that local professionals had 

already started installing the solar collectors 

on the roof. This was not done according to 

our design plan, so our first task was to 

remove them. We stored all the vacuum tubes 

in a spare bunk bed in our room, as these 

would be the last components to install. 

We agreed on the position of the 300 litre 

tank, and the local building company 

(Grandbase Contractors) helped us with 

fabricating two concrete foundations for it. It 

needed to set for 3 days before we could drill 

it. From some wood laying on the property, 

we fabricated two saddles for the 300 L tank 

to be mounted in. A 3.4-meter piece of wood 

was purchased and installed under the roof 

for collector mounting. 

Day 2:  

Mr. Kashora came to help us. He was also with 

us almost every day. He is 61 years old and an 

electrician by profession. The collector frames 

were completely installed, and the connecting 

fitting between the collectors was tightened. 

Day 3:  

Pipe supports for the 22 mm pipe were drilled 

in the brick wall. We travelled to downtown 

Gweru to replace some missing/wrong parts. 

In the afternoon we started with the 22 mm 

pipework. We had planned to bend the pipes 

using a bending tool that we brought from 

Norway, but it turned out that the piping 

supplied locally was too thin. They cracked 

after less than 10 degrees bending.  We asked 

for 0.90 mm wall thickness pipe, and they 

supplied 0.30 mm, apparently that was the 

only pipe available. So we decided to use 

compression elbows instead. Later we 

installed the power supply cabinet and the 

controller on the wall in the dining room. 

Day 4:  

We went to downtown to get some extra 

parts this morning. The wooden saddles for 

the 300-l tank were installed. Later we started 

fabricating the 22-pipe from the collector and 

down to the tank. 

We were still missing some 22 mm pipe 

supports, so we did not finish all. We installed 

the pressure control valve on the cold supply 

pipe. Mr. Kashora was working with the 

electrics all day. He made a new power 

connector for the controller. There was some 

confusion around how to connect the 

different electric components. And after 

several emails with ITS Solar, we found out 
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that the controller was wrong type. We were 

supposed to have a 12 V DC unit with battery 

backup. But the one supplied was designed for 

220 V AC. We were advised to purchase a new 

220 V pump locally. But after some thinking 

and discussions we figured out that we could 

reconnect the system so that the 12 V pump 

could be used with the 220 V controller. ITS 

Solar accepted this solution. We also cleaned 

the inside of the 300 l tank, and installed it in 

the saddles. 

 

Day 5:  

Again we had to go to downtown to purchase 

some parts. Due to poor availability of parts in 

Gweru we had to change the design of the 

system over and over again. This day we got 

everything we needed (so far). The main 

water valve to the property was broken, so we 

replaced it with a new one (1-inch gate valve). 

Continued piping installation, and the 2.5 bar 

overpressure vale, and a vacuum breaker was 

installed. Electric piping to from the controller 

to the sensors has been installed. 

Day 6:  

Pipe work and electric work continued. All the 

pipework was completed at 13:00, and filling 

of the tank was started. There were some 

leaks that we fixed by tightening. Also the 

electric connections for the pump and the 

tank sensor were completed.  

Day 7:  

The temperature sensor on the roof (in the 

collector manifold) was connected. And the 

installation of the evacuated tubes was 

started. At 13:00 30 tubes were installed, and 

the system was operational. The 6 remaining 

tubes had not arrived. We used some time 

checking for leaks and airing out the system. 

Day 8:  

The guys from a drilling company came today. 

They tested the well, but the water was foggy. 

They said that the bore hole is not usable. We 

received the 6 remaining tubes this day. The 

original ones were broken in transport, and 

the supplier had sent new tubes. We 

transferred the internals of the broken tubes 

into the new ones. After we installed the 6 

remaining tubes in the collector. At 12:45 all 

36 tubes were in. 

Day 9:  

The day was used to monitor the system. It 

was apparent that we need some insulation 

on the 22-pipes to get acceptable 

temperature on the tank. This was the 

warmest time of the year, and colder weather 

might cause some heating problems that will 

be prevented by insulation. We later went 

with Mr. Mupudzi to the vegetable garden to 

check out a faulty irrigation pump. It turned 

out that the pump was fine, but the voltage 

from the high voltage transformer was very 

low on two phases. Mr. Kashora spotted a 

failed fuse on the high voltage side. He made 

the pump running again by reconnecting it to 

a healthy phase.  

Day 10:  

There is a 5000 litre water tank by the 

orphanage. It is mounted on a pedestal raised 

about 4 meters from the ground, and it is 

intended for the bore-hole pump. Question 

asked us to connect this tank to the buildings 

water, and to the local authority water. The 

plan was to have the tank fill up when there is 
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enough pressure from the local authority. And 

when the pressure is low, it will supply the 

building with water. We went to Gweru in the 

morning purchasing all parts. We started the 

pipework on the 5000-l tank. To connect the 

tank to the water mains, we had to dig a dich 

4 meters long to the pipe. The tank was to be 

cleaned before we could connect it. 

Day 11 (Final day):  

We made a one-page user guide containing 

simple troubleshooting and maintenance. 

Printed it and handed it to Mr. Mupudzi. We 

agreed that he will post it on a suitable 

location. We also agreed with Question that 

all employees will read this document. A log 

sheet was also made for them to log the tank 

temperature every afternoon for the next 6 

weeks. This will be sent to Joar, and we will 

see how the temperature stabilizes. We 

continued with the piping for the 5000-l tank, 

but did not finish all. Mr. Mupudzi will 

complete the tank-cleaning and installing the 

float valve after we leave. Later Mr. Mupudzi 

has reported that this has been done and that 

the design works as expected.  

 

 

 

The completed system; with solar collectors on the roof and the tank on the right side of the house. 
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6. Managing shortcomings 
 

Copper pipes not to spec 

When we realized that the pipes are unbendable, we had the choice of using compression fittings or 

soldering. We were told that soldering equipment was not available, so we decided to go for 

compression fittings all around. We made sure to polish all pipe ends with abrasive pad before 

putting compression rings, to reduce the chance for leaks. 

Piping insulation and electric back-up heater 

As of this moment, we are still concerned the temperature in the will be too low during a longer 

period of time, especially in winter time. It should be more than 60°C once a week to make sure that 

any bacteria (i.e. legionella) will be killed. By adding insulation to the pipes more heat will be sent to 

the tank; hopefully that will be enough to reach the desired temperature once a week. We are in a 

process of finding piping insulation from Botswana. We agreed that Question will pick this up in his 

car, and probably Mr. Mupudzi and Mr. Kashora will install it. If we still have a temperature problem 

after insulation is added, the 2 kW electric heater has to be connected. The controller has a function 

that activates the heater once a week to increase temperature to 70°C. We would hope to avoid this 

as it will increase the weekly energy usage, and it could drain the batteries in the PV-system. But if it 

comes to that, Mr. Kashora is qualified to do that job. 

Low water pressure 

The local authority water pressure was a concern, as there was no pressure for long periods each 

day. Our worry was that air could get inside while there was no pressure, and cause problem for the 

geyser circulating pump. But by making sure that we had no leaks on the collector piping, and most 

importantly, by connecting the 5000 litres gravity tank to the building we feel confident that it will 

work fine even if pressure is gone for several days.   

12 V / 220 V controller 

The controller was supposed to be 12 V DC, but the unit supplied was actually a 220 V AC. We had to 

make a system change on site. By reconnecting it we made the system work fine. However now there 

is no battery backup for the geyser system. If the PV-system fails, the geyser fails. But the PV-system 

has proven to be very reliable, so we considered that to be of less importance. 

Temperature mixing valve 

The original design had a temperature mixing valve on the hot water supply to the taps. The purpose 

of this valve is to mix in some cold in the hot water so that the temperature in the taps is less than 

the tank. Due to some miscommunication we thought this was available locally, but it turned out it 

wasn’t. Therefore, the system does not have it. That means that the temperature in the taps is the 

same as in the tank. We considered it too be acceptable, as the temperature is not as high as 

expected, the danger of hot water searing the kids is small. 
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7. Self-evaluation of product delivered 
Despite of some unforeseen challenges we are very satisfied with the final installation. The solar 

collectors and geyser is working fine, and 2 x bathrooms and the kitchen has hot water. We consider 

the mission accomplished. To further improve the system, and fix eventual problems, we will be 

available for consultation. We will keep doing some investigation from Norway to find some suitable 

insulation for the pipes. 

We are positive that Mr. Mupudzi and Mr. Kashora will be able, with some assistance from 

Grandbase Contractors, to install any future geysers on future houses on the compound. We will 

advise the decision makers to choose a simpler system sold in Gweru with a 150 litre tank mounted 

directly on top of the collectors. This will be a bit less effective, but the installation will be easier, and 

there will not be a need for the same amount of pipe lengths. Therefor we consider it a better option 

in the future. 

We are very happy for the opportunity we got during this mission. We know that we learned a lot, 

and we hope that the knowledge we shared with the people in Gweru will be of use sooner than 

later.  

Finally, we hope the local authority will approve the building so the kids can move in, and the 

construction work for the next house may begin. 

 

8. Appendix 
1. Flow sheet of the finished system for future reference 

2. Solar geyser user guide 

 

 

 

 

 





Solar Geyser User Guide 

 

Daily check of temperature T2 

T2 should be more than 60 deg C. If below 60 

for more than a week, there is danger of 

bacteria growth. Scroll between T1 and T2 

using adjust +/- buttons 

 

Weekly visual inspection of filter 

If there is visual contamination, close off valve 

and open filter cup for cleaning. Clean with 

water and dedicated brush. Put back clean 

filter and cup, and open water valve. 

 

Daily visual inspection of collector tubes 

If the collector tubes are dusty/dirty the heat 

performance will be reduced. Loose dust 

should be brushed off using a broom. Sticky 

dirt should be cleaned with a moist broom 

while standing in a ladder.  

Troubleshooting if no hot water:  

1. Over-consumption of hot water. Try 

reducing hot water usage for 2-3 days. 

2. With sunlight on the tubes, check that 

the pump is running or starting from 

time to time. If not, the pump or the 

pump controls could be faulty.  

3. If pump running and T1 temp is very 

high (more than 10-15 deg C above 

T2), there could be air in the system. 

Bleed air through valve on the 

collector (Only to be done when the 

water pressure is high). If no air, the 

problem could be blocked/ 

contaminated Y-strainer. Close of ball-

valve before opening and cleaning 

strainer. Repeat air bleeding after. 

 

 

 

 

 

 

 


