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SUMMARY 

This report details tests carried out on an electric radiator supplied by Cornwall Heating Solutions, part 

reference S201 (16/131-12). The tests were conducted during the period 9 to 16 May 2012. 

 

The objectives were to determine the heater performance when subjected to the tests below, as 

requested by the client  

 

1. Determine stability of temperature control and power consumption when subjected to cooling 

loads of 50% of nominal maximum heater output at a nominal room temperature of 21°C for 16 

hours 

2. Determine stability of temperature control and power consumption when set to a temperature of 

16°C at the same control conditions for the cooling load in test 1 for 8 hours. 

3. Determine stability of temperature control and power consumption when subjected to cooling 

loads of 25% of nominal maximum heater output at a nominal room temperature of 21°C for 3 

hours 

 

Tests 1 and 2 combined represent a daytime heater operation followed by a night set back condition. 

 

The heating measured during the three tests was: 

 

Test 1 – 1026W  (16.416kWh over 16 hours)– With a cooling load balance of 99.7% 

Test 2 – 430W – (3.440kWh over 8 hours)- With a balance cooling load of 99.7% 

Test 3 – 526W – (1.578kWh over 3 hours)- With a balance cooling load of 99.0% 

 

The balance is the ratio between the heating and cooling measured within the test chamber.  This 

balance between heating and cooling is due to a combination of the test device stability, rig control 

stability and measurement tolerances, and taking account of these tolerances the heating load is 

equivalent to the cooling load. 

 

The range of control of the room temperature at the reference temperature globe achieved by the 

heater was: 

 

Test 1 – 0.48°C 

Test 2 – 0.44°C 

Test 3 – 0.54°C 
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1 INTRODUCTION 

This report details tests carried out on a Cornwall Heating Solutions Ltd heater, part reference S201 

(16/131-12).  The tests were requested by Cornwall Heating Solutions Ltd and were conducted during 

the period 9 to 16 May 2012.  

 

 

2 OBJECTIVES 

The objectives were to determine the heater performance when subjected to the tests below, as 

requested by the client  

 

4. Determine stability of temperature control and power consumption when subjected to cooling 

loads of 50% of nominal maximum heater output at a nominal room temperature of 21°C for 16 

hours 

5. Determine stability of temperature control and power consumption when set to a temperature of 

16°C at the same control conditions for the cooling load in test 1 for 8 hours. 

6. Determine stability of temperature control and power consumption when subjected to cooling 

loads of 25% of nominal maximum heater output at a nominal room temperature of 21°C for 3 

hours 

 

Tests 1 and 2 combined represent a daytime heater operation followed by a night set back condition. 
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3 ITEM SUPPLIED FOR TESTING 

The item supplied consisted of a Cornwall Heating Solutions heater, part reference S201 (16/131-12) 

with a nominal stated output of 2000W at 230V.  A thermostat dial positioned on one edge of the 

radiator had a switch below to turn the item on and off and an indicator light above to show when the 

radiator was operating.  The thermostat had indications on it for a range of 1 to 6.  The Thermostat was 

set at a position found to correspond to a control air temperature of approximately 21°C for tests 1 and 

3.  A different thermostat position was used for test 2 which corresponded to 16°C. 

 

The radiator is shown in Figure 1 as installed in the test chamber with measurement probes attached 

 

Figure 1 Test item as installed in test chamber 

 
 

 

 

4 INSTRUMENTATION 

Table 1 Instrumentation used during testing 

Description Identifier Calibration due 

Yokogawa WT210 power meter 988 25 April 2013 

Seimens Magflo meter 203 03 May 2013 

Agilent 34970A data-logger 1 Logger 6 22 November 2013 

Agilent 34970A data-logger 2 Logger 7 

Platinum resistance thermometers Channel nos: 

11 to 18, 20, 21 to 25, 27 and 28 

Thermocouples Channel nos: 

1, 8 to 13, 16, 18 and 19 
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5 SCOPE OF WORK AND TEST METHOD 

The general methodology used was taken from the BSRIA generic test method for electrical and 

nonstandard radiators.  This incorporated principles and methods from BS EN 60675:1995 

“Household electric direct acting room heaters. Methods for measuring performance” 

 

The BSRIA method document is included as Appendix A of this report and includes descriptions and 

diagrams of the test chamber and position of temperature probes.  

 

Clauses referred to below are those within the BSRIA method document (Appendix A). 

 

Tests were conducted as detailed in clauses 3.1.2 ‘Stability of room temperature’ (in this case at 

nominal initial radiator thermostat set point of 21°C for tests 1 and 3 and 16°C for test 2 as requested 

by the client). 

 

Prior to tests commencing, a calibration of the chilled ceiling characteristic was conducted to 

determine the control temperatures required for applied heating loads.  At the same time data was 

collected to verify that the balance between heating and cooling load was within 5% under fixed 

conditions, using non-modulating resistance heaters controlled by means of a variable resistor. 

 

In addition to the air temperature probes, positioned vertically in the centre of the room, eight 

resistance thermometers were attached to and around the radiator, as shown in Figure 2. 

 

The radiator was supplied at UK National grid voltage, which while being at nominal 230V was 

actually 240V during tests. 
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6 RESULTS 

The results for the three tests conducted are outlined below and are split into two main parts: 

 

1. The tables of the average conditions within the test chamber 

2. The graphical representations of the temperatures and power consumption during each test 

 

The heating measured during the three tests was: 

Test 1 – 1026W  (16.416kWh over 16 hours)– With a cooling load balance of 99.7% 

Test 2 – 430W – (3.440kWh over 8 hours)- With a balance cooling load of 99.7% 

Test 3 – 526W – (1.578kWh over 3 hours)- With a balance cooling load of 99.0% 

 

The balance is the ratio between the heating and cooling measured within the test chamber.  This 

balance between heating and cooling is due to a combination of the test device stability, rig control 

stability and measurement tolerances, and taking account of these tolerances the heating load is 

equivalent to the cooling load. 

 

The range of control of the room temperature at the reference temperature globe achieved by the 

heater was: 

 

Test 1 – 0.48°C 

Test 2 – 0.44°C 

Test 3 – 0.54°C 

 

The globe temperature is taken as the mean radiant temperature and used in determining 

measurements of comfort conditions.  

 

Because of local convective air currents the globe temperature Tg  typically lies between the air 

temperature Ta and the true mean radiant temperature Tr . The faster the air moves over the globe 

thermometer the closer Tg approaches Ta. If there is zero air movement Tg = Tr.  

 

The air movement in the centre of the chamber will be relatively slow, as it is driven by natural 

convection Tg will therefore approach Tr.  

 

6.1 STABILITY OF ROOM TEMPERATURE 

The stability of the room temperature was determined for each of the three tests.  The globe 

temperature was measured at 1.1m from the floor and was used to determine the stability of room 

temperature during each test. 

 

Mean heat output was determined from the integrated power consumption (kWh) over the test period. 

 

The mathematical standard deviation (STDev) is included below for the room reference temperatures.  
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Table 2 Mean room temperatures for test 1 

Parameter Measured value STDev 

Actual cooling ratio 
1
( %) 48.2  

Mean heat output over 16 hour period (Watt) from 
integrated kWh 

1026.6  

Mean cooling load over 16 hour period (Watt) 1023.4  

Mean room temperature 0.3m (°C) 21.11 0.21 

Mean room temperature 0.5m (°C) 21.13 0.22 

Mean Globe temperature 1.1m (°C) 21.08 0.15 

Mean room temperature 1.2m (°C) 21.07 0.23 

Mean Globe temperature 1.5m (°C) 21.05 0.24 

Mean room temperature 2.0m (°C) 21.01 0.23 

Mean room temperature 2.2m (°C) 20.82 0.24 

Amplitude at Globe 0.48  

Note:  1. As a proportion of the average measured running output of 2128 W 

Table 3 Mean room temperatures for test 2 

Parameter Measured value STDev 

Actual cooling ratio 
1
 (%) 20.2  

Mean heat output over 8 hour period (Watt) from 
integrated kWh 

429.9  

Mean cooling load over 8 hour period (Watt) 428.4  

Mean room temperature 0.3m (°C) 16.04 0.18 

Mean room temperature 0.5m (°C) 16.11 0.19 

Mean Globe temperature 1.1m (°C) 16.12 0.14 

Mean room temperature 1.2m (°C) 16.08 0.19 

Mean Globe temperature 1.5m (°C) 16.08 0.19 

Mean room temperature 2.0m (°C) 16.10 0.19 

Mean room temperature 2.2m (°C) 15.97 0.19 

Amplitude at Globe 0.44  

Note:  1. As a proportion of the average measured running output of 2128 W 
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Table 4 Mean room temperatures for test 3 

Parameter Measured value STDev 

Actual cooling ratio 
1
 (%) 24.7  

Mean heat output over 3 hour period (Watt) from 
integrated kWh 

526.4  

Mean cooling load over 3 hour period (Watt) 520.9  

Mean room temperature 0.3m (°C) 21.09 0.21 

Mean room temperature 0.5m (°C) 21.15 0.24 

Mean Globe temperature 1.1m (°C) 21.11 0.18 

Mean room temperature 1.2m (°C) 21.12 0.26 

Mean Globe temperature 1.5m (°C) 21.12 0.27 

Mean room temperature 2.0m (°C) 21.07 0.27 

Mean room temperature 2.2m (°C) 20.95 0.29 

Amplitude at Globe 0.54  

Note:  1. As a proportion of the average measured running output of 2128 W 

 

Peak instantaneous radiator output was 2257 W from the three tests.  Generally the instantaneous 

output switched between zero and 2050 W to 2200 W when the heater was modulating. 

 

Plotted data is shown for the whole test period.  A two hour period is shown to give an indication of 

the switching frequency of the heater thermostat under the steady state load condition during the first 

two hours of test 1. 

Figure 2 Surface temperature positions 

 
Key; Blue circles show the PRT placement on the radiator during the tests 
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Table 5 Mean radiator temperatures 

 

Parameter Test 1 
Test 1 
STDev 

Test 2 
Test 2 
STDev 

Test 3 
Test 3 
STDev 

Mean front lower temperature (°C) 
(1 PRT)

 36.2 2.5 23.5 2.5 31.0 2.7 

Mean front upper temperature (°C) 
(3 PRTs) 

52.2 4.0 30.6 3.9 40.7 4.3 

Mean grille/air off  temperature (°C) 
(3 PRTs) 

49.0 3.7 29.3 3.8 39.2 4.0 

Mean air temperature beside 
radiator measurement device (°C) 
(1 PRT) 

22.6 0.4 16.7 0.3 21.7 0.3 
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6.2 16 HOUR CHART OF AIR TEMPERATURE AND INSTANTANEOUS POWER FOR TEST 1 
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6.3 8 HOUR CHART OF AIR TEMPERATURE AND INSTANTANEOUS POWER FOR TEST 2 
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6.4 3 HOUR CHART OF AIR TEMPERATURE AND INSTANTANEOUS POWER FOR TEST 3 
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6.5 2 HOUR CHART OF TEST 1 TO SHOW FREQUENCY OF RADIATOR THERMOSTAT 
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6.6 POWER CONSUMPTION FOR THREE TESTS 
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6.7 RADIATOR TEMPERATURES FOR TEST 1 
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6.8 RADIATOR TEMPERATURES FOR TEST 2 
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6.9 RADIATOR TEMPERATURES FOR TEST 3 
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7 CALCULATIONS AND OBSERVATIONS 

Cornwall Heating Solutions Ltd requested that a calculation be made to determine the equivalent 

outside air temperature to obtain the same heat loss in the test chamber as obtained using the cold 

panels.   

 

This was calculated using: 

 

Outside temperature = Internal temperature – ( Heat into radiator / ( u-value x surface area ) ) 

 

For test 1, with load of 1027 Watts, internal temperature of 21
o
C, chamber U value 0.19 W.m

-2
.°C

-1
and 

surface area 75.2m
2
 

 

to= 21-(1027/(0.19*75.2)) 

to=21-(1027/14.288) 

to=21-71.9 

to= -50.9 
o
C 

 

For test 2, with load of 429.9 Watts, internal temperature 16
o
C, chamber U value 0.19 W.m

-2
.°C

-1
and 

surface area 75.2m
2
 

 

to= 16-(429.9/(0.19*75.2)) 

to=16-(429.9/14.288) 

to=16-30.1 

to= -14.1
o
C 

 

As can be seen above, the large variations in calculated equivalent outside air temperature around the 

test chamber for different loads mean that in practice, to obtain a reliable estimate of the size of heater 

required to meet specific internal design temperatures will need the particular U values (thermal 

transmittance) and surface areas of the property the product will be installed in.  

 

Any simplistic calculations also assume a sealed space with no air leakage and the theoretical outside 

temperatures above relate only to the test chamber installation. 

 

Some examples are given below for different surface areas and constructions to illustrate the effect.  

 

Example 1 – Flat with only heat loss from the 4 walls. 

Average u-value for room – 0.3 W.m
-2

.°C
-1

 

Whole house surface area – 100 m
2
 

Test 1 heat into radiator – 1027 W 

Calculated outside temperature: -13°C with internal temperature of 21°C 

 

Example 2 – Detached house – average whole house U-value. 

Average u-value for room – 0.5 W.m
-2

.°C
-1

 

Whole house surface area – 200 m
2
 

Test 1 heat into radiator – 1027 W 

Calculated outside temperature: 10.7°C with internal temperature of 21°C 

 

Example 3 – Detached house – better whole house U-value. 

Average u-value for room – 0.3 W.m
-2

.°C
-1

 

Whole house surface area – 200 m
2
 

Test 1 heat into radiator – 1027 W 

Calculated outside temperature: 3.9°C with internal temperature of 21°C 
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APPENDIX: A ELECTRIC RADIATOR GENERIC TEST METHOD 
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