
CHECKING & SETTING APPLIANCE 
BURNER PRESSURES & GAS RATES

General:

Natural gas and Liquefied Petroleum Gas (LPG) should be supplied to appliance burners at the pressure specified by the appliance manufacturer to ensure that expected heat output and efficiency is achieved.

Gas operatives should therefore be capable of carrying out tests to verify correct working pressures and gas volume usage. Gas operatives should also be able to adjust burner pressures when necessary.

This is an essential safety requirement legislated for in the Gas Safety (Installation and Use) regulations.

Due to the many existing appliances in circulation, gas operatives should also be capable of converting and adjusting gas pressures in millibars (mbar) and inches water gauge (ins w.g.). Gas operatives should also be able to convert the gas rate to kilowatts (kW) and British Thermal Units (Btu).

Gas Rate:

General

Undertaking gas burner pressure tests and gas volume measurements (rating) are important aspects of commissioning and fault finding.

Natural gas supplied to an appliance at 20mbar can be reduced via pressure regulations in the appliance to provide a range of pressures at the burner, allowing flexible heat input. LPG appliances are normally limited to a burner pressure of approximately 37mbar for Propane and 28mbar for Butane.

Note: In the case of LPG installations the pipe work should be of sufficient size to prevent a pressure drop greater than 2.5mbar between the final pressure regulator to the property and all appliances when the installation is subject to the anticipated maximum load.

The gas-rating test determines the volume (amount) of gas being burned by an appliance. The test converts the time it takes to pass a known volume of gas through a gas meter to an appliance into the heat input. This figure can then be compared to the appliance’s data plate.

The calorific value (CV) of the gas should also be known to use as a constant figure in the calculation. Gas operatives can carry out this test in a matter of minutes with the use of a stopwatch and a calculator or a pre-calculated gas rate chart.

Burner pressure alone is not positive confirmation that the correct volume of gas is being burned. During commissioning or servicing, a burner would have been “set up” in accordance with the manufacturer’s data plate or written instructions. However, whilst a wrongly sized or blocked injector is unlikely to change the gas pressure at the burner, it could significantly affect the rated heat input and output of the appliance.

The average CVs are:

Natural gas
38.76 M1/m3 (gross)


1040 btu/ft3

Propane gas
93.1MJ/m3 (gross)


2496 btu/ft3

Butane gas
121.8 MJ/m3 (gross)


3265 btu/ft3

Gross and net CVs:

Historically, the heat input of a gas appliance in the UK was given in terms of gross calorific value (CV).

The changeover from gross CV to net CV was undertaken to mirror the ‘Europeanisation’ of appliance safety standards.

The CV of a fuel is, in simple terms, the amount of heat contained in a given amount of that fuel. When fuels that contain hydrogen in their chemical make-up are burned, that hydrogen is converted into water vapor. The water vapor holds some of the heat produced as “latent heat” (in the case of Natural gas, this is about 10% of the total heat). This latent heat is included in the figure given for the gross CV of a fuel, but it is excluded from the figure given for a net CV.

It is therefore important to know, whether the heat input of the appliance is quoted in gross or net CV terms, when carrying out a gas rate check on an appliance.

A gas rate check carried out using a gas meter will normally give you a reading in gross terms. It may then be necessary to convert this reading to net terms depending on the information supplied by the appliance manufacturer.

The ratio of gross to net CV heat input is dependent on the fuel type and is approximately as follows.

Natural gas
1.11:1

Propane
1.09:1

Butane
1.08:1

Therefore, the following calculation would need to be applied.

Example 1:

An open flued appliance with a gross CV input of 27kW using Natural gas would have a net CV heat input of 24.32kW, based on the following calculation.

27 divide 1.11 = 24.32kW (net).

Example 2:

An open-flued appliance with a gross CV heat input of 27kW using Propane gas would have a net CV heat input of 24.77kW, based on the following calculation.

27 divide 1.09 = 24.72kW (net).

Example 3:

An open-flued appliance with a gross CV heat input of 27kW using Butane gas would have a net CV heat input of 25.00kW based on the following calculation.

27 divide 1.08 = 25.00kW (net).

Gas meter types:

The most common domestic gas meter in present use is the ‘U6’ (unit construction) diaphragm type, which measures gas in cubic feet (ft3). However, these are now being replaced by either the ‘G4’, which is a diaphragm meter like the U6 or the next generation ‘E6’ (electronic) meter, which has a smaller case size, equivalent volume and gives a more accurate reading than the ‘U6’ type. Both the G4 and E6 meters measure gas in cubic metres (m3).

Rating Procedure:

Method - cubic feet (ft3): U6 diaphragm meter

a)
Make sure that all other gas appliances are turned off.

b)
Operate the gas appliance that is under check, allowing sufficient time for it to warm 
up (normally 10 minutes), and making sure that it will continue to run throughout the 

check period, e.g. check that any thermostat/controls are set accordingly. 

c)
Observe the meter index test dial and record the time (in seconds) taken to pass 

one ft3 of gas. this is normally one complete revolution of the test dial (see figure 

60). Turn off the appliance.

Note: The use of a stopwatch is recommended to be as accurate as possible.

d)
At this point you will need to determine whether the appliance heat input rating is 

expressed in gross or net CV terms.

e)
Table 18 will provide a direct reading for both kW (gross) and kW (net) based on 

the time taken for the meter to pass one cubic foot of Natural gas.

f)
If the gas rate is not to the manufacturer’s requirements, calculate the appliance heat 
input using the formula as follows. If the heat input is still not to the manufacturer’s it 
will be necessary to carry out further checks on the appliance and the installation 

pipe work to establish the cause. Any faults should then be rectified.

The formula is as follows.

seconds in one hour x the CV of the gas

________________________________

one revolution of test dial in seconds

Example A:

A gas operative is to check the heat input of a central heating boiler using Natural gas. The boiler’s data plate reveals a maximum heat input of rating of 15.24kW (gross). The time for one complete revolution of the test dial (1ft3) is 72 seconds, this transposes into the following calculations.

Table 18. Gas rating chart for imperial gas meters (up to 212ft3/hr)

which measure Natural gas, (Average CV = 38.76MJ/m3 -  1040btu ft3

   Time (in                                                              Time (in          

seconds) to      Heat input      Heat input      seconds) to     Heat input     Heat input

   burn 1ft3              in                       in                burn 1ft3              in                     in

     at the            kW (gross)       kW (net)            at the            kW (gross)      kW (net)

  appliance                                                          appliance


17
64.57
58.17
68
16.14
14.54


18
60.98
54.94
70
15.68
14.13


19
57.77
52.05
74
14.83
13.36


20
54.89
49.45
78
14.07
12.68


21
52.27
47.09
82
13.39
12.06


22
49.90
44.95
86
12.76
11.50


23
47.73
43.00
90
12.20
10.99


24
45.74
41.21
94
11.68
10.52


25
43.91
39.56
98
11.20
10.09


26
42.22
38.04
102
10.76
9.70


27
40.66
36.63
106
10.36
9.33


28
39.20
35.32
110
9.98
8.99


29
37.85
34.30
114
9.63
8.67


30
36.59
32.96
120
9.15
8.24


31
35.41
31.90
130
8.44
7.61


32
34.30
30.90
140
7.84
7.06


33
33.26
29.97
150
7.32
6.59


34
32.29
29.09
160
6.86
6.18


35
31.36
28.25
170
6.46
5.82


36
30.49
27.47
180
6.10
5.49


37
29.67
26.73
190
5.78
5.20


38
28.89
26.02
200
5.49
4.94


39
28.15
25.36
210
5.23
4.71


40
27.44
24.72
220
4.99
4.50


41
26.77
24.12
230
4.77
4.30


42
26.14
23.55
240
4.57
4.12


43
25.53
23.00
250
4.39
3.96


44
24.95
22.48
260
4.22
3.80


45
24.39
21.98
270
4.07
3.66


46
23.86
21.50
280
3.92
3.53


47
23.36
21.04
290
3.79
3.41


48
22.87
20.60
300
3.66
3.30


49
22.40
20.18
310
3.54
3.19


50
21.95
19.78
320
3.43
3.09


52
21.11
19.02
330
3.33
3.00


54
20.33
18.31
340
3.23
2.91


56
19.60
17.66
350
3.14
2.83


58
18.93
17.05
360
3.05
2.75


60
18.30
16.48
370
2.97
2.67


62
17.70
15.95
380
2.89
2.60


64
17.15
15.45
390
2.81
2.54


66
16.63
14.98
400
2.74
2.47
3600 (no of seconds) x 1040 (CV of gas)

_______________________________

72 (no of seconds)

or

 3744000

________   =   52000 btu hr input

       72

To then convert btu’s to kW

        52000

____________            =    15.24kW (gross)

3412 (btu’s per kW

Note: To convert a gross CV to a net CV, divide the gross figure by 1.11  (Natural gas), 1.09 (Propane), and 1.08 (Butane). See Gross and net CV’s on chart.

Method - cubic metres (m3) Electronic or metric diaphragm meter:

Because E6/G4 meters do not have a test dial (see figure 61). the gas rating test and calculation is different from that of the U6 meter test.

E6/G4 meters measure gas in cubic metres (m3), not cubic feet (ft3). The figures on the meter index display move significantly more quickly than those on the U6 meter and update the gas flow volume should be timed over a two-minute period.

Procedure:

a)
Make sure that all other gas appliances are turned off.

b)
Operate the gas appliance that is under check, allowing sufficient time for it to warm 

up (normally 10 minutes), and making sure that it will continue to run throughout the 

check period, e.g. check that any thermostat/controls are set accordingly.

c)
Record the meter reading.

d)
After 2 minutes, take another reading. Turn off the appliance, and subtract the first 

reading from the second reading.

Note: The use of a stopwatch is recommended to be as accurate as possible.

c)
At this point you will need to determine whether the appliance heat input rating is 

expressed in gross or net CV terms.

d)
Table 19 is a chart showing the amount of gas passed in a 2 minute test period in m3.

e)
If the gas rate is not to the manufacturer’s requirements, calculate the appliance   heat input using the following formula. If the heat input is still not to the manufacturer’s requirements, it will be necessary to carry out further checks on the appliance and the installation to establish the cause. Any faults should then be rectified.

The formula is as follows.

kW  =  a x b x c

            ______

                 d

a  = number of seconds in one hour

b  = cubic metres (m3)

c  = number of kW/m3 (NG)*

d  = 120 seconds (plus number of seconds till the next digit appears on the test drum or                

        electronic display)

Note:  To determine the number of kW in 1m3 of Natural gas, Propane or Butane, divide the        

CV of the gas (in MJ/m3) by 3.6. Therefore:

Natural gas  = 10.76
Propane       = 25.86
Butane        = 33.83
Therefore the calculation looks like this:

kW  = 3600 x m3 x 10.76

            ______________

              time in seconds

Example:

*   first reading            = 99999.010m3
*   second reading     = 99999.052m3
difference between the two readings

=  0.042m3

3600 x 0.042 x 10.76       1626.9

________________   =   ______

               123                           123

=  13.23kW (gross)

Table 19. Gas rating chart for metric gas meters (up to 6m3/hr) which

measure Natural gas in cubic metres (m3) (Average Calorific Value = 38.76 MJ/m3

     2 Min   Heat   Heat   2 Min   Heat   Heat   2 min   Heat   Heat  2 min   Heat   Heat

       gas    input  input     gas   input  input     gas    input  input   gas    input  input

      flow     kW      kW      flow      kW      kW      flow     kW       kW    flow     kW      kW

        m3  (gross)  (net)      m3   (gross)  (net)       m3  (gross)  (net)     m3   (gross)  (net)


0.002
0.65
0.58
0.052
16.80
15.13
0.102
32.95
29.68
0.152
49.10
44.23


0.004
1.29
1.16
0.054
17.44
15.71
0.104
33.59
30.26
0.154
49.74
44.81


0.006
1.94
1.75
0.056
18.09
16.30
0.106
34.24
30.85
0.156
50.39
45.39


0.008
2.58
2.33
0.058
18.73
16.88
0.108
34.88
31.43
0.158
51.03
45.98


0.010
3.23
2.91
0.060
19.38
17.46
0.110
35.53
32.01
0.160
51.68
46.56


0.012
3.85
3.49
0.062
20.03
18.04
0.112
36.18
32.59
0.162
52.33
47.14


0.014
4.52
4.07
0.064
20.67
18.62
0.114
36.82
33.17
0.164
52.97
47.72


0.016
5.17
4.66
0.066
21.32
19.21
0.116
37.47
33.75
0.166
53.62
48.30


0.018
5.81
5.24
0.068
21.96
19.79
0.118
38.11
34.34
0.168
54.26
48.89


0.020
6.46
5.82
0.070
22.61
20.37
0.120
38.76
34.92
0.170
54.91
49.47


0.022
7.11
6.40
0.072
23.26
20.95
0.122
39.41
35.50
0.172
55.56
50.05



0.024
7.75
6.98
0.074
23.90
21.53
0.124
40.05
36.08
0.174
56.20
50.63


0.026
8.40
7.57
0.076
24.55
22.12
0.126
40.70
36.66
0.176
56.85
51.21


0.028
9.04
8.15
0.078
25.19
22.70
0.128
41.34
37.25
0.178
47.49
51.80


0.030
9.69
8.73
0.080
25.84
23.28
0.130
41.99
37.83
0.180
58.14
52.38



0.032
10.34
9.31
0.082
26.49
23.86
0.132
42.64
38.41
0.182
58.79
52.96


0.034
10.98
9.89
0.084
27.13
24.44
0.134
43.28
38.99
0.184
59.43
53.54



0.036
11.63
10.48
0.086
27.78
25.03
0.136
43.93
39.57
0.186
60.08
54.12


0.038
12.27
11.06
0.088
28.42
25.61
0.138
44.57
40.16
0.188
60.72
54.71



0.040
12.92
11.64
0.090
29.07
26.19
0.140
45.22
40.74
0.190
61.32
55.29


0.042
13.57
12.72
0.092
29.72
26.77
0.142
45.87
41.32
0.192
62.02
55.87


0.044
14.21
12.80
0.094
30.36
27.35
0.144
46.51
41.90
0.194
62.66
56.45


0.046
14.86
13.39
0.096
31.01
27.94
0.146
47.16
42.48
0.196
63.31
57.03



0.048
15.50
13.97
0.098
31.65
28.52
0.148
47.80
43.07
0.198
63.95
57.62


0.050
16.15
41.55
0.100
32.30
29.10
0.150
48.45
43.65
0.200
64.60
58.20

