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 BRIEF  

To establish if adding a prescribed amount of EndoThermTM solution to the water of a
typical central heating system can result in a reduction in the gas consumed by the
heating boiler.
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 BRIEF 1

To establish if adding a prescribed amount of Endo-Therm Solution to the water of a 
typical central heating system can result in a reduction in the gas consumed by the 
heating boiler. 
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 TEST RIG & PROCEDURE 2

2.1 Test Rig Installation 

 
A Worcester 24i natural gas combination boiler was selected for test purposes. This 
appliance incorporates a low water content stainless steel heat exchanger with an integral 
circulation pump and has a total water content of 3.9l. Note: - the appliance gas burner 
input adjusts automatically between 7 – 24.5kW in order to achieve and maintain the 
boiler outlet temperature set by the user. For test purposes the boiler temperature 
control was set to maximum (nominally 82°C). 
 
Two double panel radiators and a hydronic air heater were used to provide a heating load. 
 
The boiler and heating load was coupled together using a combination of copper and 
plastic pipe work and was charged to a pressure of 1.5bar for the duration of each test.  
 
The total system volume was calculated to be 13 litres. 
 
The boiler and radiators were located inside a thermal chamber (a) to control the heat 
losses from the system and (b) so that a room thermostat (set 25°C) could be used to 
maintain the room temperature by controlling the boiler heat demand. The air heater was 
located outside of the thermal chamber to ensure both an adequate heat loss could be 
achieved from the thermal chamber and satisfactory boiler cycle times using the room 
thermostat within the test chamber. 
 
Installation Schematic. 
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2.2 Test Measurements 

A number of thermocouples were positioned around the installation to monitor the 
temperatures listed below:- 
 
Room (centre) 
Room Vent (high level) 
Room Vent (low level) 
Boiler Flow (outlet)  
Boiler Return (inlet)  
Boiler flue gas 
Laboratory  
Radiator 1 surface 
Radiator 2 surface 
 
Pico logging was used to record the temperatures every 30 seconds throughout the 24hr 
test period. Following test completion the Pico log data was transferred in to an Excel file 
to provide easy analysis of the results. Due to the size of these Excel files they have been 
supplied separately, but a basic overview of the results is provided in Section 3 later in 
this report. 
 
A calibrated volumetric flow gas meter was used to record the gas consumption of the 
heating boiler over the 24hr test period. 

2.3 Test Procedure 

As any fluctuation in heat loss from the chamber could affect the boiler gas consumption, 
the following procedures were adopted to minimise any potential fluctuation:- 
 

 Each test was preceded by a 12hr period of temperature stabilisation to ensure 
that the climate chamber walls and all of the system components were at 
thermal equilibrium. 

 During the stabilisation & test period the laboratory in which the thermal 
chamber is located was maintained at an average temperature 20°C (+/-0.3°C). 

 When the stabilisation period was complete, the test was started by turning ‘on’ 
power to the heating boiler and the total gas consumption over a period of 24hr 
was recorded using a gas meter.  

 
The following tests were conducted in turn using the procedure outlined above:- 
 
Test 1 – The system was filled with water only 
Test 2 – The system water was dosed to achieve a ratio of 75:1 (Water/Endo-Therm) 
 
The results from tests 1 & 2 were reported and the test rig was allowed to stand idle for a 
period of 7days (dosed with the Endo-Therm solution) before the tests were repeated in 
reverse order to verify the previous results. 
 
Test 3 – As previously dosed (Test 2) to achieve a ratio of 75:1 (Water/Endo-Therm) 
Test 4 – The system was filled with water only. Note: - the whole system was subjected 
to multiple flushes using fresh mains water before final filling and testing. 
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 TEST RESULTS 3

Excel files containing all of the test data have been supplied separately for further analysis 
if required, but a basic summary of the results is provided below.  
 

3.1 Test 1. The system was filled with water only.  

System charged to a pressure of 1.5bar, stabilised at room temperature and gas 
consumption monitored for a period of 24hrs. 
 
Total Gas Consumption in 24hrs 5.41m3 
Number of boiler/burner cycles 50 
Approximate average cycle time  29mins 
 
Room temp at test start  22.6°C 
Lab temp at test start   19.0°C 
1st burner firing period  690secs (11.5mins) 
 
Average radiator temp  during test 52.4°C 
Average room temp during test 27.5°C 
Average lab temp during test  19.7°C 
Average boiler temperature  44.3°C 
 
 

3.2 Test 2. The system water was dosed to achieve a ratio of 75:1           
(Water/Endo-Therm). 

System charged to a pressure of 1.5bar, stabilised at room temperature and gas 
consumption monitored for a period of 24hrs. 
 
Total Gas Consumption in 24hrs 4.59m3 
Number of boiler/burner cycles 42 
Approximate average cycle time 34mins 
 
Room temp at test start  22.6°C 
Lab temp at test start   19.5°C 
1st burner firing period  660secs (11mins) 
 
Average radiator temp  during test 49.9°C 
Average room temp during test 27.5°C 
Average lab temp during test  20.0°C 
Average boiler temperature  43.2°C 
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3.3 Test 3. As previously dosed (Test 2) to achieve a ratio of 75:1             
(Water/Endo-Therm).  

System charged to a pressure of 1.5bar, stabilised at room temperature and gas 
consumption monitored for a period of 24hrs. 
 
Total Gas Consumption in 24hrs 3.26m3 
Number of boiler/burner cycles 32 
Approximate average cycle time 45min 
 
Room temp at test start  22.7°C 
Lab temp at test start   19.5°C 
1st burner firing period  600secs (10mins) 
 
Average radiator temp  during test 44.7°C 
Average room temp during test 26.7°C 
Average lab temp during test  20.2°C 
Average boiler temp during test 40.8°C 

3.4 Test 4. The system was filled with water only.   

System charged to a pressure of 1.5bar, stabilised at room temperature and gas 
consumption monitored for a period of 24hrs. 
 
Total Gas Consumption in 24hrs 3.59m3 
Number of boiler/burner cycles 34 
Approximate average cycle time  42mins 
 
Room temp at test start  23.8°C 
Lab temp at test start   20.5°C 
1st burner firing period  510secs (8.5mins) 
 
Average radiator temp  during test 46.4°C 
Average room temp during test 26.9°C 
Average lab temp during test  20.0°C 
Average boiler temp during test 43.7°C 

 

 



 

E3363|17.01.2014   Page| 6 of 18 

E N E R T E K • I N T E R N A T I O N A L • 1 • M A L M O • R O A D • S U T T O N • F I E L D S • K I N G S T O N • U P O N • H U L L •H U 7 • 0 Y F  

 CONCLUSIONS AND RECOMMENDATIONS 4

When operated under the test condi�ons described within this report, the addi�on of 
Endo-Therm solu�on to the hea�ng system water resulted in a reduc�on in the gas 
consumed by the hea�ng boiler of up to 15% within the 24hr test period. 
 
Tests also show that the introduc�on of Endo-Therm solu�on into the system water 
resulted in a reduc�on in the number of boiler burner cycles (24hr), without affec�ng the 
average room temperature (24hr) by more than 0.2°C. 
 
Results also appear to indicate that leaving the Endo-Therm solu�on in the hea�ng system 
for an extended period (>7days) resulted in a further reduc�on in gas consump�on. 
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APPENDIX A. 
 

 

Instrument Calibration 
 
 
 
 
 
 
 
Gas Meter    639 
Pico Temperature Logger  AV108/135 
Pico Temperature Logger  AV108/162 
Pico Temperature Logger  AV108/332 
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APPENDIX B. 
 

 

Component Specifications. 

 

 

 

Gas Boiler  Worcester Greenstar 24i Junior 
Air Heater   Modine HS24S02 
Steel Radiator 1  Kudox Premium Type 22 (600x1200mm) 
Steel Radiator 2  Kudox Premium Type 21 (500x1000mm) 
Room Thermostat Honeywell T6360B1036 
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Kudox Premium Type 21 Double Panel Plus Convector Radiator White 
500x1000mm 
 
Tested to EN 442-1.  
 

 Factory Fitted Top Grilles & Side Panels 

 Finished to RAL 9010 

 Brackets 

 Wall Fixings 

 Plug & Vent Included 

 15 Year Manufacturer's Guarantee 

 High Thermal Capacity 

 CE Certification 

 4073 BTU 

 1193W 

 23.24kg 

 High Quality Packaging & Corner Protection 

Specifications: 
Depth (min. to max.): 100-115mm (depending on use of brackets). Wall to centre (min. to max.): 65-80mm 
(depending on use of brackets). Pressure tested to 13bar. Max. working pressure 10bar. Heat outputs calculated at 
Delta_T50k. Max. working temperature of 120°C. 

 

Kudox Premium Type 22 Double Panel Double Convector Radiator White 
600x1200 
 
Tested to EN 442-1.  
 

 Factory Fitted Top Grilles & Side Panels 

 Finished to RAL 9010 

 Brackets 

 Wall Fixings 

 Plug & Vent Included 

 15 Year Manufacturer's Guarantee 

 High Thermal Capacity 

 CE Certification 

 7324 BTU 

 2146W 

 38.26kg 

 High Quality Packaging & Corner Protection 

Specifications: 
Depth (min. to max.): 134-149mm (depending on use of brackets). Wall to centre (min. to max.): 82-97mm 
(depending on use of brackets). Pressure tested to 13bar. Max. working pressure 10bar. Heat outputs calculated at 
Delta_T50k. Max. working temperature of 120°C. 
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