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Calorific	value	is	the	amount	of	energy	released	when	a	specific	quantity	of	a	substance,	typically	a	fuel	or	food,	undergoes	complete	combustion	or	metabolism.	It	is	measured	in	units	such	as	kilojoules	(kJ)	or	kilocalories	(kcal).	In	this	article,	we	will	cover	the	meaning	and	definition	of	calorific	value,	how	to	calculate	with	the	formula	of	calorific
value,	calorific	values	of	different	fuels	and	food	items.	What	is	Calorific	Value?Calorific	value	is	the	amount	of	energy	released	when	something	burns	or	undergoes	combustion.	It	tells	how	much	heat	is	produced	during	this	process.	For	example,	when	a	piece	of	wood	or	coal	is	burnt,	the	calorific	value	indicates	how	much	heat	is	generated.	It's	like
a	measure	of	the	energy	we	get	from	burning	things.	Different	substances	have	different	calorific	values,	and	it	helps	us	understand	their	heating	or	energy-producing	capabilities.	It	is	also	known	as	calorific	power,	and	its	measuring	unit	is	kilojoules	per	kilogram	or	KJ/Kg.	Calorific	Value	Definition	Calorific	value	is	the	measure	of	how	much	energy
is	released	when	a	substance	undergoes	combustion,	indicating	the	heat	generated	during	the	burning	process.	Calorific	Value	of	Different	FuelsThe	calorific	value	of	various	fuels	are:	Peat	6000	Hardwood	20000	Anthracite	31000	Natural	gas	38000	Biodiesel	42000	Jet	Fuel	43000	Gasoline	46000	Hydrogen	52000	Propane	55000	Cow	dung	8000
Wood	22000	Coal	33000	Biogas	40000	Diesel	45000	Kerosene	45000	Petrol	45000	Methane	50000	LPG	55000	Calorific	Value	of	Different	FoodsThe	calorific	values	of	various	food	categories	are:	8	KJ/gm	2	Kcal/gm	10	KJ/gm	2.4	Kcal/gm	29	KJ/gm	7	Kcal/gm	17	KJ/gm	4	Kcal/gm	17	KJ/gm	4	Kcal/gm	37	KJ/gm	9	Kcal/gm	17	KJ/gm	4	Kcal/gm	17	KJ/gm	4
Kcal/gm	17	KJ/gm	4	Kcal/gm	17	KJ/gm	4	Kcal/gm	8	KJ/gm	2	Kcal/gm	37	KJ/gm	9	Kcal/gm	How	to	Calculate	Calorific	Value?Two	main	values	are	used	to	calculate	the	calorific	value:	Gross	Calorific	Value	(GCV)	and	Net	Calorific	Value	(NCV).	The	Gross	Calorific	Value	is	the	total	heat	produced	during	complete	combustion,	while	the	Net	Calorific	Value
accounts	for	the	heat	used	to	vaporize	water	formed	during	combustion.	Calorific	Value	FormulaThe	formula	for	Net	Calorific	Value	(NCV)	is	obtained	by	subtracting	the	Latent	Heat	of	Water	Vapors	from	the	Gross	Calorific	Value	(GCV).	Alternatively,	you	can	find	the	Gross	Calorific	Value	by	adding	the	Net	Calorific	Value	to	the	Latent	Heat	of	Water
Vapors.	NCV	=	GCV	-	Latent	Heat	of	Water	Vapors	GCV	=	NCV	+	Latent	Heat	of	Water	Vapors	Difference	Between	Gross	and	Net	Calorific	ValueGross	Calorific	value	is	the	total	amount	of	heat	produced	when	a	certain	amount	of	fuel	burns	completely.	It	includes	all	the	heat	released	during	combustion,	including	the	heat	used	to	turn	water	into
steam.Net	Calorific	Value,	on	the	other	hand,	is	the	heat	produced	when	fuel	burns,	excluding	the	heat	used	to	turn	water	into	steam.	It's	the	useful	heat	available	for	things	like	generating	electricity	or	heating.Importance	of	Calorific	ValueCalorific	value	is	helpful	in	different	fields,	some	of	them	are:	Energy	Assessment:	Calorific	value	helps	assess
the	energy	content	of	various	fuels,	providing	crucial	information	for	energy	production	and	consumption	planning.Fuel	Efficiency:	It	is	a	key	factor	in	determining	the	efficiency	of	a	fuel.	Higher	calorific	values	indicate	more	energy	output	per	unit	of	fuel	consumed,	leading	to	increased	efficiency.Combustion	Analysis:	Calorific	values	aid	in
understanding	how	efficiently	a	substance	will	burn,	influencing	combustion	processes	in	industries,	power	plants,	and	for	heating	purposes.Fuel	Selection:	Different	applications	require	different	levels	of	energy.	Calorific	values	assist	in	selecting	appropriate	fuels	based	on	their	energy	content	for	specific	uses,	such	as	cooking,	transportation,	or
electricity	generation.Economic	Considerations:	Industries	and	consumers	can	make	informed	economic	decisions	by	considering	the	calorific	values	of	fuels,	balancing	energy	requirements	with	cost-effectiveness.Environmental	Impact:	Knowing	the	calorific	value	is	essential	for	assessing	the	environmental	impact	of	burning	fuels.	It	influences
decisions	on	sustainable	and	cleaner	energy	sources.Cooking	and	Heating:	In	households,	understanding	the	calorific	value	of	cooking	fuels	like	wood,	gas,	or	electricity	is	crucial	for	efficient	and	cost-effective	cooking	and	heating.Industrial	Processes:	Industries	rely	on	accurate	calorific	values	for	efficient	operation.	This	includes	sectors	such	as
metallurgy,	cement	production,	and	chemical	processing.Renewable	Energy	Planning:	For	renewable	energy	sources,	knowing	their	calorific	values	helps	in	integrating	them	into	the	energy	grid	and	understanding	their	contribution	to	overall	energy	needs.Standardization	and	Regulation:	Calorific	values	are	often	used	in	setting	standards	and
regulations,	ensuring	consistency	and	quality	in	the	production	and	use	of	fuels.Research	and	Development:	Scientists	and	engineers	use	calorific	values	in	research	and	development	to	innovate	new	energy	sources,	improve	combustion	efficiency,	and	create	more	sustainable	technologies.Read	More,	Combustion	of	FuelsHeat	CapacityLatent	Heat
Energy	content	or	calorific	value	is	the	same	as	the	heat	of	combustion	,	and	can	be	calculated	from	thermodynamical	values,	or	measured	in	a	suitable	apparatus:	A	known	amount	of	the	fuel	is	burned	at	constant	pressure	and	under	standard	conditions	(0°C	and	1	bar)	and	the	heat	released	is	captured	in	a	known	mass	of	water	in	a	calorimeter.	If
the	initial	and	final	temperatures	of	the	water	is	measured,	the	energy	released	can	be	calculated	using	the	equation	H	=	ΔT	m	Cp																									(1)	where	H	=	heat	energy	absorbed	(J)	ΔT	=	change	in	temperature	(°C)	m	=	mass	of	water	(g)	Cp	=	specific	heat	capacity	(4.18	J/g°C	for	water)	The	resulting	energy	value	divided	by	grams	of	fuel	burned
gives	the	energy	content	(J/g).	The	combustion	process	generates	water	vapor	and	certain	techniques	may	be	used	to	recover	the	quantity	of	heat	contained	in	this	water	vapor	by	condensing	it.	Higher	Calorific	Value	(=	Gross	Calorific	Value	-	GCV	=	Higher	Heating	Value	-	HHV)	-		the	water	of	combustion	is	entirely	condensed	and	the	heat	contained
in	the	water	vapor	is	recovered	Lower	Calorific	Value	(=	Net	Calorific	Value	-	NCV		=	Lower	Heating	Value	-	LHV)	-	the	products	of	combustion	contains	the	water	vapor	and	the	heat	in	the	water	vapor	is	not	recovered	The	table	below	gives	the	gross	and	net	heating	value	of	fossil	fuels	as	well	as	some	alternative	biobased	fuels.	See	also	Heat	of
combustion,	Fossil	and	Alternative	Fuels	-	Energy	Content	and	Combustion	of	Fuels	-	Carbon	Dioxide	Emission	For	full	table	with	Lower	Heating	value	LHV	-	rotate	the	screen!	Gaseous	Fuels	-	Higher	and	lower	calorific	values	(heating	values)	Gaseous	FuelDensity	Higher	Heating	Value	(HHV)	(Gross	Calorific	Value	-	GCV)	Lower	Heating	Value	(LHV)
(Net	Calorific	Value	-	NCV)	@0°C/32°F,	1	bar	(kg/m3)(g/ft3)(kWh/kg)(MJ/kg)(Btu/lb)(MJ/m3)(Btu/ft3)(kWh/kg)(MJ/kg)(Btu/lb)(MJ/m3)(Btu/ft3)	Acetylene	1.097	31.1	13.9	49.9	21453	54.7	1468	Ammonia	22.5	9690	Hydrogen	0.090	2.55	39.4	141.7	60920	12.7	341	33.3	120.0	51591	10.8	290	Methane	0.716	20.3	15.4	55.5	23874	39.8	1069	13.9	50.0
21496	35.8	964	Natural	gas	(US	market)*	0.777	22.0	14.5	52.2	22446	40.6	1090	13.1	47.1	20262	36.6	983	Town	gas	18.0	483	Liquid	Fuels	-	Higher	and	lower	calorific	values	(heating	values)	Liquid	FuelDensity	Higher	Heating	Value	(HHV)	(Gross	Calorific	Value	-	GCV)	Lower	Heating	Value	(LHV)	(Net	Calorific	Value	-	NCV)	@15°C/60°F	(kg/l)(kg/gal)
(kWh/kg)(MJ/kg)(Btu/lb)(MJ/l)(Btu/gal)(kWh/kg)(MJ/kg)(Btu/lb)(MJ/l)(Btu/gal)	Acetone	0.787	2.979	8.83	31.8	13671	25.0	89792	8.22	29.6	12726	23.3	83580	Butane	0.601	3.065	13.64	49.1	21109	29.5	105875	12.58	45.3	19475	27.2	97681	Butanol	0.810	10.36	37.3	16036	30.2	108359	9.56	34.4	14789	27.9	99934	Diesel	fuel*	0.846	3.202	12.67	45.6
19604	38.6	138412	11.83	42.6	18315	36.0	129306	Dimethyl	ether	(DME)	0.665	2.518	8.81	31.7	13629	21.1	75655	8.03	28.9	12425	19.2	68973	Ethane	0.572	2.165	14.42	51.9	22313	29.7	106513	13.28	47.8	20550	27.3	98098	Ethanol	(100%)	0.789	2.987	8.25	29.7	12769	23.4	84076	7.42	26.7	11479	21.1	75583	Diethyl	ether	(ether)	0.716	2.710	11.94
43.0	18487	30.8	110464	Gasoline	(petrol)*	0.737	2.790	12.89	46.4	19948	34.2	122694	12.06	43.4	18659	32.0	114761	Gas	oil	(heating	oil)*	0.84	3.180	11.95	43.0	18495	36.1	129654	11.89	42.8	18401	36.0	128991	Glycerin	1.263	4.781	5.28	19.0	8169	24.0	86098	Heavy	fuel	oil*	0.98	3.710	11.61	41.8	17971	41.0	146974	10.83	39.0	16767	38.2	137129
Kerosene*	0.821	3.108	12.83	46.2	19862	37.9	126663	11.94	43.0	18487	35.3	126663	Light	fuel	oil*	0.96	3.634	12.22	44.0	18917	42.2	151552	11.28	40.6	17455	39.0	139841	LNG*	0.428	1.621	15.33	55.2	23732	23.6	84810	13.50	48.6	20894	20.8	74670	LPG*	0.537	2.033	13.69	49.3	21195	26.5	94986	12.64	45.5	19561	24.4	87664	Marine	gas	oil*	0.855
3.237	12.75	45.9	19733	39.2	140804	11.89	42.8	18401	36.6	131295	Methanol	0.791	2.994	6.39	23.0	9888	18.2	65274	5.54	19.9	8568	15.8	56562	Methyl	ester	(biodiesel)	0.888	3.361	11.17	40.2	17283	35.7	128062	10.42	37.5	16122	33.3	119460	MTBE	0.743	2.811	10.56	38.0	16337	28.2	101244	9.75	35.1	15090	26.1	93517	Oils	vegetable	(biodiesel)*
0.92	3.483	11.25	40.5	17412	37.3	133684	10.50	37.8	16251	34.8	124772	Paraffin	(wax)*	0.90	3.407	12.78	46.0	19776	41.4	148538	11.53	41.5	17842	37.4	134007	Pentane	0.63	2.385	13.50	48.6	20894	30.6	109854	12.60	45.4	19497	28.6	102507	Petroleum	naphtha*	0.725	2.745	13.36	48.1	20679	34.9	125145	12.47	44.9	19303	32.6	116819	Propane
0.498	1.885	13.99	50.4	21647	25.1	89963	12.88	46.4	19927	23.1	82816	Residual	oil*	0.991	3.752	41.8	150072	10.97	39.5	16982	39.2	140470	Tar*	10.00	36.0	15477	Turpentine	0.865	3.274	12.22	44.0	18917	38.1	136555	Solid	Fuels	-	Higher	and	lower	calorific	values	(heating	values)	Solid	Fuel*Density	Higher	Heating	Value	(HHV)	(Gross	Calorific
Value	-	GCV)	Lower	Heating	Value	(LHV)	(Net	Calorific	Value	-	NCV)	@0°C/32°F	(kg/dm3)(kWh/kg)(MJ/kg)(Btu/lb)(kWh/kg)(MJ/kg)(Btu/lb)	Anthracite	coal	9.06	32.6	14015	Bituminous	coal	8.39	30.2	12984	8.06	29.0	12468	Carbon	9.11	32.8	14101	Charcoal	8.22	29.6	12726	7.89	28.4	12210	Coke	7.22	26.0	11178	Lignite	(brown	coal)	3.89	14.0	6019
Peat	4.72	17.0	7309	Petroleum	coke	8.69	31.3	13457	8.19	29.5	12683	Semi	anthracite	8.19	29.5	12683	Sub-Bituminous	coal	6.78	24.4	10490	Sulfur	(s)	2.56	9.2	3955	2.55	9.2	3939	Wood	(dry)	0.701	4.50	16.2	6965	4.28	15.4	6621	*	Fuels	which	consist	of	a	mixture	of	several	different	compounds	may	vary	in	quality	between	seasons	and	markets.	The
given	values	are	for	fuels	with	the	given	density.	The	variation	in	quality	may	give	heating	values	within	a	range	5	-10%	higher	and	lower	than	the	given	value.	Also	the	solid	fuels	will	have	a	similar	quality	variation	for	the	different	classes	of	fuel.	1	Btu(IT)/lb	=	2.3278	MJ/t	=	2327.8	J/kg	=	0.55598	kcal/kg	=	0.000646	kWh/kg	1	kcal/kg	=	1	cal/g	=
4.1868	MJ/t	=	4186.8	J/kg	=	1.8	Btu(IT)/lb	=	0.001162	kWh/kg	1	MJ/kg	=	1000	J/g	=	1	GJ/t		=	238.85	kcal/kg	=	429.9	Btu(IT)/lb	=	0.2778	kWh/kg	1	kWh/kg	=	1547.7	Btu(IT)/lb	=	3.597	GJ/t	=	3597.1	kJ/kg	=	860.421	kcal/kg	1	Btu(IT)/ft3	=	0.1337	Btu(IT)/gal(US	liq)	=	0.03531	Btu(IT)/l	=	8.89915	kcal/m3	=	3.7259×104	J/m3	1	Btu(IT)/gal(US	liq)	=
0.2642	Btu(IT)/l	=	7.4805	Btu(IT)/ft3	=	66.6148		kcal/m3	=	2.7872×105	J/m3	1	MJ/m3	=	26.839	Btu(IT)/ft3	=	3.5879	Btu(IT)/gal(US	liq)	=	0.94782	Btu(IT)/l	=	239.01	kcal/m3	1	kcal/m3	=	0.11237	Btu(IT)/ft3	=	0.01501	Btu(IT)/gal(US	liq)	=	0.003966	Btu(IT)/l		=	4186.8	J/m3	Properties	of	alternative	fuels	like	biodiesel,	E85,	CNG	and	more.	An
overview	of	ASTM	Section	5	-	Petroleum	Products,	Lubricants,	and	Fossil	Fuels	-	Volume	05.06	Gaseous	Fuels,	Coal	and	Coke.	Online	calculators,	figures	and	tables	showing	thermal	conductivity	of	liquid	and	gaseous	butane,	C4H10,	at	varying	temperature	and	pressure,	SI	and	Imperial	units.	Chemical,	physical	and	thermal	properties	of	n-Butane.
Classification	of	coal	based	on	volatile	matter	and	cooking	power	of	clean	material.	Environmental	emission	of	carbon	dioxide	CO2	when	combustion	fuels	like	coal,	oil,	natural	gas,	LPG	and	bio	energy.	The	flash	points	for	some	common	liquids	and	fuels.	Combustion	heat	values	of	some	foods.	Net	(low)	and	gross	(high)	energy	content	in	fossil	and
alternative	fuels.	Fuels	and	their	boiling	points.	Combustion	air	and	flue	gas	for	common	fuels	-	coke,	oil,	wood,	natural	gas	and	more.	Autoignition	points	for	fuels	and	chemicals	like	butane,	coke,	hydrogen,	petroleum	and	more.	Chemical	composition	of	gaseous	fuels	like	coal	gas,	natural	gas,	propane	and	more.	Density,	specific	heat,	dynamic	and
kinematic	viscosity	and	thermal	conductivity	of	gasoline	vs.	temperature	Gross	combustion	values	for	materials	like	-	carbon,	methane,	ethylene	and	more	-	values	in	Btu/lb.	The	gross	(high)	and	net	(low)	heating	values.	Chemical,	Physical	and	Thermal	Properties	of	Methane	-	CH4.	Phase	diagram	included.	Thermophysical	properties	of	methanol.
Stable	and	efficient	combustion	requires	correct	mixture	of	fuels	and	oxygen.	Properties	like	heat	values,	air/fuel	ratios,	flame	speed,	flame	temperatures,	ignition	temperatures,	flash	points	and	flammability	limits.	Chemical,	physical	and	thermal	properties	of	propane	gas	-	C3H8.	Fuel	from	waste	products	and	their	heat	values.	Gas	meters	generally
record	the	volume	of	gas	consumed	in	cubic	feet	(ft³)	or	cubic	metres	(m³)	although	consumers	are	billed	in	kilowatt	hours	(kWh).	The	calculations	used	to	generate	gas	bills	are	prescribed	in:	The	Gas	(Calculation	of	Thermal	Energy)	Regulations	1996	(SI	1996/439)	The	Office	of	Gas	and	Electricity	Markets	(Ofgem)	is	the	energy	regulator	and	has
responsibility	for	these	regulations.	The	following	steps	explain	how	to	read	your	gas	meter	(imperial	or	metric)	and	convert	this	reading	to	kilowatt	hours.	However,	the	Office	for	Product	Safety	and	Standards	is	only	responsible	for	gas	meter	accuracy	and	complaints	about	billing	should	firstly	be	directed	to	the	supplier	concerned.	The	Citizens
Advice	consumer	service	can	assist	you	with	this	and	provide	independent	advice	on	energy	supply.	If	your	supplier	is	unable	to	resolve	your	dispute	then	the	Energy	Ombudsman	can	investigate.	Metric	or	imperial	Although	all	new	gas	meters	register	in	cubic	metres,	a	significant	number	of	imperial	gas	meters	(registering	in	cubic	feet)	are	still	used
for	billing	consumers.	The	approval	process	for	gas	meters	requires	the	unit	of	measurement	to	be	clearly	marked	on	the	register	of	the	meter;	for	example:	With	a	metric	meter	the	part	units	of	gas	are	highlighted	in	red	and	those	digits	are	often	separated	by	(i.e.	to	the	right	hand	side	of)	a	decimal	point.	With	an	imperial	meter	the	part	units	are
often	displayed	in	the	form	of	a	dial	as	illustrated	above.	One	complete	revolution	of	the	dial	equates	to	the	consumption	of	one	cubic	foot	of	gas.	Providing	meter	readings	Your	gas	supplier	should	take	regular	readings	of	your	meter.	If	your	supplier	is	unable	to	do	this	for	any	reason	then	you	may	want	to	take	the	reading	yourself	and	provide	this	to
the	supplier.	Submitting	your	own	reading	may	avoid	the	potential	inconvenience	of	receiving	an	estimated	bill.	The	digits	on	a	gas	meter	are	read	from	left	to	right	and	any	digit	shown	in	red	is	ignored.	It	is	important	however	that	any	‘zero’s’	are	included	in	the	reading	provided	to	the	supplier	thus	in	the	following	examples:	Calculation	of	gas	bill
Information	found	on	the	gas	bill	itself	will	generally	explain	how	the	bill	has	been	calculated.	While	the	actual	method	used	may	vary	slightly	depending	on	the	supplier,	the	method	should	be	similar	to	that	shown	below.	All	conversion	factors	are	prescribed	in	the	Gas	(Calculation	of	Thermal	Energy)	Regulations	1996	(SI	1996/439).	Step	1	Subtract
your	previous	reading	from	your	current	reading	to	give	the	number	of	units	used	over	the	billing	period.	Step	2	The	conversion	factor	from	cubic	feet	to	cubic	metres	is	0.0283	therefore:	1	cubic	foot	=	0.0283	cubic	metres	100	cubic	feet	=	2.83	cubic	metres	For	imperial	meters	the	reading	(in	hundreds	of	cubic	feet)	is	therefore	multiplied	by	2.83	to
convert	to	cubic	metres	(if	the	reading	to	the	supplier	was	provided	in	cubic	feet	then	this	should	be	multiplied	by	0.0283).	This	step	is	not	required	for	metric	meters	as	they	are	read	directly	in	cubic	metres.	Step	3	This	figure	is	then	multiplied	by	the	calorific	value	of	the	gas	which	is	a	measure	of	the	available	heat	energy.	Calorific	values	vary	and
the	figure	quoted	on	your	bill	(eg	39.5	megajoules	per	cubic	metre	(MJ/m³))	will	be	an	average	of	the	gas	supplied	to	your	property	(the	regulations	explain	how	this	is	calculated).	Gas	transporters	are	required	to	maintain	this	figure	within	38	MJ/m³	to	41	MJ/m³	as	figures	outside	of	this	range	will	cause	problems	with	gas	burning	appliances.	Step	4
The	figure	is	then	multiplied	by	1.02264	as	prescribed	in	the	above	regulations.	This	corrects	the	volume	of	gas	to	account	for	temperature	and	pressure	(as	gas	expands	and	contracts).	Step	5	Finally	the	figure	is	converted	to	kWh	by	dividing	by	3.6.	Again,	this	factor	is	prescribed	in	the	above	regulations.	Step	6	The	number	of	kWh	is	then	be
multiplied	by	the	price	per	kilowatt	hour	as	detailed	on	your	gas	bill.	You	may	also	have	a	standing	charge	or	one	price	for	the	first	‘X’	number	of	units	and	a	lower	price	for	the	remaining	units.	Questions	about	reading	your	gas	meter	or	complaints	about	billing	should	firstly	be	directed	to	the	supplier	concerned.	The	Citizens	Advice	consumer	service
can	assist	you	with	this	and	provide	independent	advice	on	energy	supply.	If	your	supplier	is	unable	to	resolve	your	dispute	then	the	Energy	Ombudsman	can	investigate.	Have	you	ever	wondered	where	the	information	about	calories	on	food	labels	comes	from?	How	is	it	possible	to	know	how	much	energy	food	will	provide	without	actually	studying	its
path	from	the	mouth	to	whatever	cells	wind	up	consuming	the	glucose	molecules	generated	from	the	carbohydrates,	fats	and	proteins	making	up	the	(non-water)	portions	of	food	you	eat?	The	calorie	content,	or	the	calorific	value,	of	a	substance	is	the	amount	of	energy	that	is	liberated	when	the	substance	is	completely	"burned,"	or	undergoes
complete	combustion.	Combustion	is	one	of	the	five	basic	types	of	chemical	reactions,	and	it	always	occurs	in	the	presence	of	oxygen	gas	(O2),	with	the	other	reactant	being	some	kind	of	(usually	carbon-based)	fuel.	The	calorific	value	of	a	substance	is	usually	given	on	a	per-amount	basis,	that	is,	per	mole	(m)	of	substance	burned.	First,	some
terminology.	A	calorie	(cal)	is	the	amount	of	heat	(energy)	needed	to	raise	the	temperature	of	1	g	(gram)	of	water	1	degree	Celsius	(°C).	The	"calories"	on	nutrition	labels	are	actually	kilocalories,	or	kcal	(1,000	cal).	In	chemistry,	the	standard	unit	of	energy	is	the	joule	(J),	equal	to	4.18	cal.	Thus,	1	food	"calorie"	is	equal	to	(1.000)(4.18)	J	=	4.18	kJ.	The
energy	content	of	food	is	measured	by	putting	a	known	mass	of	a	specific	substance	(e.g.,	ethanol,	an	amino	acid,	glucose)	into	a	device	called	a	bomb	calorimeter	and	measuring	the	amount	of	heat	liberated	when	the	reaction	goes	to	completion.	This	is	accomplished	by	measuring	the	temperature	change	of	a	known	mass	of	water	in	the	sealed
calorimeter.	This	sub-science,	called	calorimetry,	allows	for	a	theoretical	calculation	of	calorific	value.	It	depends	on	knowing	how	a	given	energy	input	changes	a	known	mass	of	water.	In	fact,	this	quantity,	called	the	specific	heat	of	water,	has	been	known	for	some	time	and	is	explained	below.	(Other	substances	have	their	own	specific	heats	for	use
in	different	chemistry	situations.)	The	formula	for	the	heat	of	combustion	(or	enthalpy	of	combustion)	is	an	equation:	H	=	mCΔT	Here,	H	is	the	heat	released	by	combustion,	m	is	the	mass	in	grams	of	the	water	used	as	a	heat	collector,	C	is	the	specific	heat	of	water	(4.184	J/g⋅°C)	,	and	ΔT	is	the	temperature	change	in	°C.	The	calorific	value	formula
often	looks	different	from	this,	because	H	and	C	are	often	represented	by	a	different	symbols.	As	long	as	the	units	all	align	so	that	you	are	left	with	units	of	energy	(preferably	J),	the	precise	calorific	value	formula	you	use	does	not	matter.	A	15.5-gram	sample	of	ethanol,	C2H6O	(the	alcohol	in	"adult	beverages")	is	burned	in	2,000	g	of	H2O	(2	liters	at
room	temperature).	This	results	in	a	temperature	change	of	55	°C.	What	is	the	molar	heat	of	combustion	(heat	of	combustion	per	mole)	of	ethanol?	Refer	to	a	periodic	table	(see	the	Resources)	for	molecular	weights	of	elements.	First,	use	a	periodic	table	to	calculate	the	number	of	moles	of	ethanol	present.	1	mol	contains	two	C	atoms	(molecular
weight,	or	MW,	of	12.0	g;	six	H	atoms	(MW	=	1.07	g);	and	one	oxygen	atom	(MW	=	16.0	g).	Thus	1	mol	=	(2)(12)	+	(6)(1)	+	16	=	46.0	g.	You	have	15.5	g,	so	you	have	15.5/46.0	=	0.336	mol.	Now,	refer	to	the	equation	above	to	figure	out	the	energy	liberated	from	the	mass	m,	the	known	value	of	C,	and	the	temperature	change	ΔT	of	the	water:	H	=
(2,000	g)(4.184	J/g⋅°C)(55	°C)	=	460,240	J	=	460.24	kJ	Now,	divide	by	the	number	of	moles	present	to	get	the	molar	heat	of	combustion	of	ethanol:	(460.24	kJ)/(0.336	mol)	=	1,369	kJ/mol.	This	is	a	substantial	number,	what	you	would	expect	of	something	that	can	be	used	to	power	automobiles.	Beck,	Kevin.	"How	To	Calculate	A	Calorific	Value"
sciencing.com,	.	9	March	2020.	APA	Beck,	Kevin.	(2020,	March	9).	How	To	Calculate	A	Calorific	Value.	sciencing.com.	Retrieved	from	Chicago	Beck,	Kevin.	How	To	Calculate	A	Calorific	Value	last	modified	August	30,	2022.	In	this	article	we	will	discuss	about	how	to	Calculate	calorific	value	of	fuels.	Meaning	of	Calorific	Value:	The	calorific	value	of	a
fuel	is	amount	of	heat	liberated	by	its	complete	combustion.	For	solid	and	liquid	fuels,	calorific	value	is	expressed	in	kJ/kg,	whereas	for	gaseous	fuels	it	is	expressed	as	kJ/m3	where	m3	is	normal	cubic	metre	measured	at	NTP	conditions	i.e.,	at	0°C	temperature	and	760	mm	Hg	barometric	pressure	(1.01325	bar).	Sometimes,	calorific	value	of	gaseous
fuels	can	also	be	expressed	as	kJ	per	cubic	metre	expressed	at	STP	condi​tions.	STP	(standard	temperature	and	pressure)	conditions	are	taken	as	15°C	and	760	mm	Hg	barometric	pressure	(1.01325	bar).	A	fuel	consists	of	one	or	more	combustible	components	like	carbon,	hydrogen,	carbon	monoxide,	hydrocarbons,	sulphur	etc.	Of	the	above	mentioned
combustibles,	sulphur	is	not	a	desirable	ingredient	due	to	corrosive	properties	of	SO2	formed	by	its	combustion.	The	above	mentioned	combustibles	liberate	heat	by	their	combustion,	but	to	evaporate	the	water	formed	by	combustion	of	hydrogen	or	hydrocarbons	as	well	as	to	evaporate	the	moisture	content	of	the	fuel,	its	sensible	heat	from
temperature	to	the	saturation	temperature	at	combustion	pressure	and	its	latent	heat	and	superheat,	if	any,	have	to	be	supplied	to	bring	it	to	the	temperature	of	the	products	of	combustion.	This	heat	is	naturally	taken	from	the	heat	of	combustion	of	the	fuel.	Thus	the	total	heat	of	combustion	of	the	fuel	is	not	available	to	do	external	work.	The	heat
liberated	by	the	combustion	of	the	fuel,	neglecting	the	heat	required	to	evaporate	the	water	is	called	the	Higher	Calorific	Value	of	the	fuel	(HCV).	Higher	calorific	value	is	the	maximum	heat	energy	liberated	by	the	complete	combustion	of	the	fuel.	This	is	also	called	as	the	gross	calorific	value	of	the	fuel.	If	we	subtract	from	the	higher	calorific	value,
an	amount	of	heat	required	to	evaporate	the	water	formed,	we	get	Lower	Calorific	Value	(LCV)	or	Net	Calorific	Value	(LCV)	or	Net	Calorific	Value	of	the	fuel.	No	definite	agreement	is	to	be	found	in	the	literature	on	fuel	as	to	whether	the	lower	calorific	value	shall	be	found	simply	by	subtracting	latent	heat	of	steam	or	both	the	latent	heat	and	sensible
heat	in	cooling	from	100°C,	from	the	gross	calorific	value	of	the	fuel;	in	the	latter	case	it	would	be	necessary	to	fix	the	temperature	to	which	the	products	are	finally	reduced.	In	literature	the	net	calorific	value	of	the	fuel	is	obtained	by	subtracting	from	higher	calorific	value	the	amount	2466	kJ/kg	(latent	heat	of	dry	and	saturated	steam	at	STP	(15°C)
conditions)	(amount	of	water	formed	because	of	the	combustion	of	1	kg	fuel.)	Calorific	values	of	solid	and	liquid	fuels	are	found	experimentally	with	the	help	of	Bomb	Calorimeter.	Theoretical	Determination	of	Calorific	Value	(Provided	Composition	by	Weight	is	known):	The	calorific	value	of	a	fuel	is	the	heat	liberated	from	the	combustion	of	1	kg	of	the
fuel.	This	value	can	be	calculated	from	the	analysis	of	the	fuel	if	the	calorific	values	of	its	constituents	are	known.	Any	oxygen	contained	in	the	fuel	is	assumed	to	be	already	combined	with	the	hydrogen;	the	heat	of	this	hydrogen	is	not,	therefore,	available	for	further	combustion.	The	calorific	values	of	the	individual	combustible	in	the	fuel	are	given
below:	Carbon	C	burns	to	CO2	→	33915	kJ/kg	Carbon	C	burns	to	CO2	→	10200	kJ/kg	Hydrogen	H,	burns	to	H2O	→	1444515	kJ/kg	Sulphur	S	burns	to	SO2	→	9630	kJ/kg	Goutel	suggested	the	following	formula	from	calculating	the	higher	calorific	value	when	the	percentage	proxi​mate	analysis	of	fuel	is	known.	The	formula	is,	cal.	value	=	343.3	x	fixed
carbon	%	+	α	x	%	volatile	matter	kJ/kg.	The	value	of	the	factor	depends	on	the	percent	amount	of	volatile	matter	on	the	dry	ash	free	basis.	The	value	of	α	decrease	with	the	rise	in	volatile	matter	as	can	be	seen	from	the	table	below-	Goutel	formula	is	unreliable	for	fuels	having	high	percentage	in	oxygen.	Experimental	Determination	of	Calorific	Value
of	Fuel:	An	apparatus	which	is	used	for	determining	the	calorific	value	of	a	fuel	is	known	as	a	fuel	calorimeter.	The	principle	of	all	the	calorimeters	is	the	transference	of	heat	of	combustion	of	the	given	weight	of	fuel	to	water	and	the	vessel.	From	the	observed	rise	of	temperature	of	the	water	and	the	container	the	calorific	value	of	the	fuel	can	be
determined	by	equating	the	heat	given	out	by	the	fuel	to	the	heat	taken	by	the	water	and	the	container.	In	order	to	know	the	heat	taken	by	the	container,	water	equivalent	of	the	container	should	be	known.	In	this	method	of	determining	the	calorific	value	of	the	fuel	the	following	conditions	should	be	satisfied:	(i)	The	combustion	of	the	fuel	must	be
complete	(ii)	The	heat	must	be	transferred	completely	to	the	water	(iii)	Cooling	losses	from	the	calorimeter	must	be	corrected	(iv)	The	rise	of	temperature	of	water	must	be	correctly	determined	because	the	mass	of	the	fuel	is	very	small	in	comparison	with	the	quantity	of	the	water	heated.	Boy’s	Gas	Calorimeter:	This	is	the	standard	instrument	used
for	measuring	the	calorific	value	of	gas.	It	consists	of	two	burners	in	which	a	known	volume	of	gas	is	burnt.	The	hot	gases	produced	by	combustion	pass	up	the	copper	chimney.	This	is	surrounded	by	a	double	coil	of	metal	tubing	through	which	a	known	weight	of	cooling	water	is	circulating.	After	passing	upwards	the	hot	gas	are	deflected	downwards
through	the	space	containing	the	inner	coil.	By	the	time	the	gases	reach	the	top	of	this	passage,	practically	the	whole	of	their	heat	has	been	absorbed	by	the	circulating	water.	The	gases	are	then	passed	away	into	the	atmosphere.	The	cooling	water	enters	the	outer	coil.	After	circulating	through	both	coils	it	leaves	at	the	water	box.	Its	temperature	is
measured	at	inlet	and	outlet	by	thermometers	at	inlet	and	outlet	by	thermometers	shown.	These	can	be	read	to	a	fraction	of	a	degree	by	the	reading	leases.	For	this	purpose	special	thermometer	giving	least	count	of	0.01	can	also	be	used.	The	temperature	of	the	exhaust	gases	is	measured	by	another	thermometer.	Any	water	formed	by	the	combustion
of	hydrogen	is	condensed	on	the	coils	and	is	collected	at	the	base	of	the	instrument.	From	here	it	is	drained	through	the	pipe	and	is	collected	in	a	measuring	glass.	In	order	to	increase	the	cooling	surface	of	the	coils,	the	outsides	of	the	tubes	are	ribbed	or	finned	as	shown	in	the	cross-sectional	view.	The	outer	cylinder	of	the	instrument	is	lined	with	a
felt	jacket	to	prevent	any	leakage	of	heat.	For	measuring	the	volume	of	the	gas	consumed,	a	meter	is	used	reading	1/100	cu.	meter	for	one	revolution	of	the	hand.	The	test	is	carried	out	after	the	gas	has	been	burning	under	uniform	conditions	for	45	minutes,	the	rate	of	gas	flow	is	obtained	by	timing	the	rotating	hand	of	the	gas	meter	with	a	stop
watch.	The	cooling	water	is	collected	in	a	measuring	vessel	during	the	test.	The	cold	water	supply	to	the	coils	should	not	be	less	than	5°C,	below	the	room	temperature.	The	barometer	reading,	gas	temperature	and	room	temperature	should	be	taken	during	the	test.	The	thermometers	should	be	read	at	regular	intervals	whilst	the	test	is	in	progress
and	the	average	values	obtained	from	these	readings.	Let	V	=	Volume	of	the	gas	burnt	during	the	test,	reduced	to	NTP	mw	=	Weight	or	mass	of	cooling	water	used	during	the	test	t1	=	Average	inlet	water	temperature	t2	=	Average	outlet	water	temperature	w	=	Weight	or	mass	of	condensed	water	collected	hfg	=	Latent	heat	of	steam	at	its	partial
pressure	=	2466	kJ/kg	(assumed)	Generally	mass	flow	rate	of	cooling	water	is	adjusted	such	that	the	gas	exhaust	temperature	is	same	as	that	of	atmosphere.	Bomb	Calorimeter:	One	of	the	best	instruments	for	measuring	the	calorific	value	of	powdered	and	liquid	fuels	is	the	bomb	calorimeter.	The	fuel	is	burnt	in	a	strong	steel	chamber,	known	as	a
bomb	which	is	immersed	in	a	known	mass	of	water.	The	fuel	is	placed	in	a	crucible	inside	the	bomb	which	is	filled	with	oxygen	under	a	pressure	of	25-30	atmospheres.	It	is	then	electrically	ignited	by	a	platinum	or	magnesium	wire.	The	heat	liberated	by	the	rise	in	temperature	of	water	surrounding	the	bomb	and	then	calorific	value	of	the	fuel	is
determined.	The	advantages	of	using	such	a	procedure	for	the	determination	of	calorific	value	are	as	given	below:	(a)	Due	to	high	pressure	of	oxygen	supplied,	large	excess	oxygen	is	provided	and	therefore	the	combustion	is	complete.	(b)	All	heat	liberated	will	be	given	to	the	surrounding	water	as	the	combustion	is	at	constant	volume.	(c)	The	addition
of	oxygen	and	very	small	amount	of	water	(generally	10	cc)	in	the	bomb	do	not	affect	the	combustion.	(d)	The	test	procedure	and	the	arrangement	employed	favour	the	accurate	computation	of	temperature	loss	correction	(cooling	correction).	The	calorimeter	consists	of	a	stainless	steel	vessel	called	the	bomb	which	is	placed	in	a	calorimeter	vessel.
The	bomb	is	also	made	of	monel	metal.	The	calorimeter	is	placed	in	a	double	walled	chromium	plated	jacket	vessel	containing	water.	The	calorimeter	is	closed	on	top	with	ebonite	cover.	This	is	because	of	the	reduction	of	radiation	losses	to	the	surroundings.	An	electrically	driven	stirrer	is	provided	to	agitate	water	in	the	vessel.	Mercury	in	glass
thermometer	having	accuracy	not	less	than	0.01°C	is	used	to	measure	the	temperature	of	water	surrounding	the	bomb.	A	thermometer	called	Beckman’s	thermometer	is	used	for	this	purpose.	Generally	silica-crucible	is	used	to	hold	the	fuel.	For	filling	the	bomb	with	oxygen,	necessary	arrangement	is	provided	such	as	copper	tubing,	a	pressure	gauge,
control	valve	on	the	oxygen	cylinder	are	provided.	For	test	4	or	12	volt	battery	is	required.	About	1	gm	of	the	fuel	is	weighed	in	the	crucible.	Then	10	cc	of	water	is	taken	in	the	bomb.	When	solid	fuel	as	coal	is	used,	then	it	is	ground	to	a	fine	powder	and	then	in	a	hand	press	this	powder	is	made	into	a	pallet	and	while	preparing	the	pallet,	a	cotton
thread	will	be	embedded	and	connected	to	the	two	electrodes.	The	crucible	is	kept	in	a	ring	connected	to	the	two	electrodes.	The	lid	or	a	screwed	cover	is	then	tightened.	Then	bomb	is	connected	to	an	oxygen	cylinder	through	a	pressure	gauge	and	copper	tubing.	Oxygen	at	25-30	bar	pressure	is	filled	in	the	bomb.	Then	measured	quantity	of	water	is
taken	such	that	water	will	not	come	to	the	electric	wire	leads,	(generally	this	quantity	may	be	1500	cc	or	2500	cc).	Motor	of	the	electrodes	are	connected	to	the	main	power	supply	and	the	electrodes	are	connected	to	the	battery	through	a	tap-key.	After	this	arrangement	is	done,	the	set-up	is	ready	for	the	experiment	or	test:	(1)	Preliminary	Period:
Start	the	stirrer	so	that	temperature	of	water	in	calorimeter	will	be	same	and	uniform	throughout.	Take	the	readings	after	every	one	minute	till	the	temperature	becomes	uniform	for	2-3	consecutive	readings.	This	generally	requires	5	minutes.	(2)	Main	Period:	Once	the	temperature	in	the	calorimeter	becomes	uniform,	then	the	fuel	is	ignited	by
pressing	the	tap-key	so	that	current	will	flow	through	the	fuse	wire	and	it	will	glow.	A	cotton	thread	is	connected	to	the	wire	so	that	fuel	pallet	will	be	ignited	giving	out	heat.	Continue	to	take	readings	of	temperature	at	the	interval	of	1	minute	till	the	maximum	temperature	is	reached.	(3)	After	Period:	After	the	maximum	temperature	is	reached,	the
temperature	will	start	decreasing.	Continue	to	take	temperature	readings	at	the	interval	of	one	minute.	Take	10-15	readings,	and	then	stop	the	test.	Take	the	bomb	out	of	the	calorimeter	and	release	the	pressure	by	opening	the	valve.	After	removing	the	lid	of	the	bomb,	measure	the	quantity	of	water	in	the	bomb.	The	difference	in	this	water	will	be
the	weight	of	H2O	formed	because	of	the	combustion	of	hydrogen	in	the	fuel.	This	weight	is	very	much	essential	to	measure	or	determine	the	lower	calorific	value	of	the	fuel.	Ash	content	of	the	fuel	is	also	obtained	after	weighing	the	crucible.	Observation	Table:	1.	Weight	of	empty	crucible	—	W1gm	2.	Weight	of	crucible	+	fuel	—	W2gm	3.	Weight	of
the	fuel	taken	—	(W2-W1)gm	4.	Weight	of	water	in	the	bomb	—	10	gm	(generally)	5.	Weight	of	water	after	test	—	10	+	x	gm	6.	Weight	of	moisture	condensed	—	x	gm	7.	Weight	of	water	in	the	calorimeter	—	mw	gm	8.	Weight	of	water	equivalent	of	calorimeter	—	me	gm	9.	Weight	of	fuse	wire	—	mfw	gm	10.	Calorific	value	of	fuse-wire	—	(C.V.)FW	11.
Weight	of	crucible	+	ash	12.	Weight	of	ash	—	W4	=	W3	–	W1	gm	13.	Weight	of	ash.	14.	Observed	temperature	rise	during	main	period	—	Δt	=	(Tn	–	T0)	Calculations	for	Calorific	Value	of	Fuel:	Total	heat	liberated	=	Total	heat	absorbed	Heat	released	by	fuel	+	Heat	released	by	fuse	wire	+	Heat	released	by	cotton	thread	=	Total	heat	absorbed	by
(Water	+	Bomb	+	Calorimeter)	For	liquid	fuels,	the	same	procedure	is	followed	except	of	making	a	pallet	of	a	coal	powder.	One	end	of	the	cotton	thread	will	be	connected	to	the	fuse	wire	and	the	other	end	is	dipped	in	the	liquid	fuel.	Last	updated	on	March	12th,	2024	at	04:45	pmThe	calorific	value	is	the	measurement	of	heat	value	or	amount	of
energy	produced	and	is	either	measured	in	gross	calorific	value	or	net	calorific	value.Gross	calorific	value	(GCV)	or	Higher	Heating	Value	(HCV)	is	the	amount	of	heat	released	by	the	complete	combustion	of	a	unit	of	fuel.	It	assumes	all	water	vapour	produced	during	combustion	process	is	fully	condensed.Net	Calorific	Value	(NCV)	or	lower	heating
value	(LHV)	or	lower	calorific	value	(LCV)	is	determined	by	subtracting	the	heat	of	vaporization	of	the	water	vapour	from	the	higher	heating	value.	It	assumes	water	vapour	leaves	with	the	combustion	products	without	fully	being	condensed.	Fuel	should	be	purchased	based	on	NCV.	Conversion	of	GCV	to	NCV	can	be	done	with	below	formula	:-GCV	=
NCV	+	584	((9*H2%+M%)/100)Where,GCV,	Gross	calorific	value	of	fuel,	Kcal/KgNCV,	Net	Calorific	Value	of	fuel,	Kcal/KgH2%,	Hydrogen	Percentage	by	Weight	in	the	fuelM%,	Moisture	percentage	by	weight	in	the	fuel584,Latent	heat	corresponding	to	partial	pressure	of	water	vapor,	Kcal/kg	link	for	calculator	Click	hereFor	calculation	of	GCV	of	fuel
we	need	to	analysis	of	fuel	and	get	the	constituent	of	fuel	on	weight	basis.		Based	on	the	enthalpy	of	formation	we	may	estimate	calorific	value	of	fuel.C+	O2	—-	CO2	+	8137.5Kcal/kg	of	carbonH2	+.5O2—-H20	+	28905	Kcal/Kg	of	hydrogenS	+O2—SO2+	2181	Kcal/kg	of	SulphurConsider	a	fuel	contains	carbon,	hydrogen,	Nitrogen,	sulphur,	oxygen	as
86.5%,	12%,	0.9%,	0.2%,	0.4%	respectively,Then	GCV	of	fuel	can	be	calculated	as	follows	:-GCV	of	Fuel=(QC*(%C/100))+(QS*(%S/100))+(QH*2*((%H/2)-(2*(%O/32)))/100))GCV	of	Fuel=	((8137.5*(86.5/100)+	(2181*(.2/100))	+	(28905*2*((12/2)-(2*(.4/32)))/100)=7038.9	+	4.3	+	3454	=	10497.2	Kcal/KgNCV	of	Fuel	=	GCV	–	(584
((9*H2%+M%)/100)=10430	–	(584((9*12+0)/100))=	10497.2-	630.7	=	9866.5	Kcal/kgIn	normal	combustion	Carbon	is	converted	into	CO2,	but	when	there	is	deficit	of	oxygen	CO	is	generated	as	below:-C+	O2	—-	CO2	+	8137.5	Kcal/kg	of	carbon2C+O2—-2C0	+2430	Kcal/kg	of	carbonThis	indicated	loss	of	(8137.5	–	2430)	=	5707.5	Kcal	of	heat	per	kg	of
carbon	burnt	in	compared	to	carbon	burnt	with	conversion	as	CO2.	Hence	CO	generation	must	be	avoided	with	calculated	excess	supply	of	oxygen	for	combustion.	link	for	calculator	Click	hereExcel	sheet	for	calculation	of	calorific	value	of	fuel	based	on	compositionEnergyPurse-Calculate-Calorific-value-of-Fuel-1DownloadFor	guideline	on	energy
efficient	coal	fired	boiler	operation	click	here,	For	direct	and	indirect	boiler	efficiency	click	here,	For	Fluidized	bed	combustion	boilers	click	here,	for	boiler	water	specification	click	here,	For	boiler	blowdown	and	heat	recovery	click	here,	Gas	meters	generally	record	the	volume	of	gas	consumed	in	cubic	feet	(ft³)	or	cubic	metres	(m³)	although
consumers	are	billed	in	kilowatt	hours	(kWh).	The	calculations	used	to	generate	gas	bills	are	prescribed	in:	The	Gas	(Calculation	of	Thermal	Energy)	Regulations	1996	(SI	1996/439)	The	Office	of	Gas	and	Electricity	Markets	(Ofgem)	is	the	energy	regulator	and	has	responsibility	for	these	regulations.	The	following	steps	explain	how	to	read	your	gas
meter	(imperial	or	metric)	and	convert	this	reading	to	kilowatt	hours.	However,	the	Office	for	Product	Safety	and	Standards	is	only	responsible	for	gas	meter	accuracy	and	complaints	about	billing	should	firstly	be	directed	to	the	supplier	concerned.	The	Citizens	Advice	consumer	service	can	assist	you	with	this	and	provide	independent	advice	on
energy	supply.	If	your	supplier	is	unable	to	resolve	your	dispute	then	the	Energy	Ombudsman	can	investigate.	Metric	or	imperial	Although	all	new	gas	meters	register	in	cubic	metres,	a	significant	number	of	imperial	gas	meters	(registering	in	cubic	feet)	are	still	used	for	billing	consumers.	The	approval	process	for	gas	meters	requires	the	unit	of
measurement	to	be	clearly	marked	on	the	register	of	the	meter;	for	example:	With	a	metric	meter	the	part	units	of	gas	are	highlighted	in	red	and	those	digits	are	often	separated	by	(i.e.	to	the	right	hand	side	of)	a	decimal	point.	With	an	imperial	meter	the	part	units	are	often	displayed	in	the	form	of	a	dial	as	illustrated	above.	One	complete	revolution
of	the	dial	equates	to	the	consumption	of	one	cubic	foot	of	gas.	Providing	meter	readings	Your	gas	supplier	should	take	regular	readings	of	your	meter.	If	your	supplier	is	unable	to	do	this	for	any	reason	then	you	may	want	to	take	the	reading	yourself	and	provide	this	to	the	supplier.	Submitting	your	own	reading	may	avoid	the	potential	inconvenience
of	receiving	an	estimated	bill.	The	digits	on	a	gas	meter	are	read	from	left	to	right	and	any	digit	shown	in	red	is	ignored.	It	is	important	however	that	any	‘zero’s’	are	included	in	the	reading	provided	to	the	supplier	thus	in	the	following	examples:	Calculation	of	gas	bill	Information	found	on	the	gas	bill	itself	will	generally	explain	how	the	bill	has	been
calculated.	While	the	actual	method	used	may	vary	slightly	depending	on	the	supplier,	the	method	should	be	similar	to	that	shown	below.	All	conversion	factors	are	prescribed	in	the	Gas	(Calculation	of	Thermal	Energy)	Regulations	1996	(SI	1996/439).	Step	1	Subtract	your	previous	reading	from	your	current	reading	to	give	the	number	of	units	used
over	the	billing	period.	Step	2	The	conversion	factor	from	cubic	feet	to	cubic	metres	is	0.0283	therefore:	1	cubic	foot	=	0.0283	cubic	metres	100	cubic	feet	=	2.83	cubic	metres	For	imperial	meters	the	reading	(in	hundreds	of	cubic	feet)	is	therefore	multiplied	by	2.83	to	convert	to	cubic	metres	(if	the	reading	to	the	supplier	was	provided	in	cubic	feet
then	this	should	be	multiplied	by	0.0283).	This	step	is	not	required	for	metric	meters	as	they	are	read	directly	in	cubic	metres.	Step	3	This	figure	is	then	multiplied	by	the	calorific	value	of	the	gas	which	is	a	measure	of	the	available	heat	energy.	Calorific	values	vary	and	the	figure	quoted	on	your	bill	(eg	39.5	megajoules	per	cubic	metre	(MJ/m³))	will	be
an	average	of	the	gas	supplied	to	your	property	(the	regulations	explain	how	this	is	calculated).	Gas	transporters	are	required	to	maintain	this	figure	within	38	MJ/m³	to	41	MJ/m³	as	figures	outside	of	this	range	will	cause	problems	with	gas	burning	appliances.	Step	4	The	figure	is	then	multiplied	by	1.02264	as	prescribed	in	the	above	regulations.	This
corrects	the	volume	of	gas	to	account	for	temperature	and	pressure	(as	gas	expands	and	contracts).	Step	5	Finally	the	figure	is	converted	to	kWh	by	dividing	by	3.6.	Again,	this	factor	is	prescribed	in	the	above	regulations.	Step	6	The	number	of	kWh	is	then	be	multiplied	by	the	price	per	kilowatt	hour	as	detailed	on	your	gas	bill.	You	may	also	have	a
standing	charge	or	one	price	for	the	first	‘X’	number	of	units	and	a	lower	price	for	the	remaining	units.	Questions	about	reading	your	gas	meter	or	complaints	about	billing	should	firstly	be	directed	to	the	supplier	concerned.	The	Citizens	Advice	consumer	service	can	assist	you	with	this	and	provide	independent	advice	on	energy	supply.	If	your
supplier	is	unable	to	resolve	your	dispute	then	the	Energy	Ombudsman	can	investigate.	The	following	article	will	guide	you	about	how	to	calculate	the	calorific	value	of	fuels.	Learn	about:-	1.	Meaning	of	Calorific	Value	of	Fuels	2.	Theoretical	Determination	of	Calorific	Value	of	Fuel	3.	Experimental	Determination	of	Calorific	Value	of	a	Fuel	4.
Determination	of	Calorific	Value	of	Fuels	Using	Bomb	Calorimeter	5.	Calorific	Value	of	Liquid	Fuel	6.	Calorific	Value	of	Gaseous	Fuels.	Contents:	Definition	of	Calorific	Value	of	Fuels	`	Theoretical	Determination	of	Calorific	Value	of	Fuel	Experimental	Determination	of	Calorific	Value	of	a	Fuel	Determination	of	Calorific	Value	of	Fuels	Using	Bomb
Calorimeter	Calorific	Value	of	Liquid	Fuel	Calorific	Value	of	Gaseous	Fuels	How	to	Calculate	Calorific	value	of	Fuel?	–	Answered!	1.	Meaning	of	Calorific	Value	of	Fuels:	The	calorific	value	or	the	heat	value	of	a	solid,	liquid	or	gaseous	fuel	is	defined	as	the	number	of	heat	units	developed	by	the	complete	combustion	of	unit	mass	or	unit	normal	volume
of	a	given	fuel.	It	may	be	expressed	as	kJ/kg	or	kJ/normal	m3.	Sometimes	it	is	also	expressed	by	the	name	calorific	power.	In	combustion	work	the	term	calorific	intensity	is	used	which	means	the	maximum	temperature	attained	in	a	given	combustion.	For	gaseous	fuels	the	calorific	value	is	expressed	as	kJ/m3	measured	at	STP.	Any	fuel	containing
available	hydrogen	will	form	water	vapour	during	the	process	of	combustion.	If,	in	cooling	the	products	of	combustion	back	to	initial	temperature,	usually	room	temperature	or	near	it,	all	of	the	water	vapour	formed	during	combustion	is	condensed	and	thus	we	shall	abstract	from	the	products	of	combustion	the	maximum	heat	energy	possible.	This	is
known	as	the	higher,	gross	or	total	heat	value	of	the	fuel.	If	during	the	cooling	process	to	room	temperature	none	of	the	water	vapour	formed	by	the	combustion	of	fuel	is	condensed,	we	shall	abstract	from	the	products	of	combustion	an	amount	of	heat	less	than	the	higher	heat	value	by	the	quantity	of	heat	carried	away	by	the	uncondensed	vapour.
This	smaller	heat	value	is	called	the	lower	or	net	heat	value	of	the	fuel.	The	calorific	value	of	a	fuel	can	be	determined:	(i)	By	calculations	when	the	composition	of	fuel	by	mass	is	known.	(ii)	By	actual	experiment.	2.	Theoretical	Determination	or	how	to	calculate	Calorific	Value	of	Fuel:	Let	C,	H,	O	and	S	%	be	the	carbon,	hydrogen,	oxygen	and	sulphur
contents	of	the	fuel	respectively.	Let	us	consider	100	kg	of	fuel.	The	quantity	of	heat	evolved	due	to	combustion	of	carbon	is	C	×	35000	kJ,	when	burnt	to	CO2.	The	quantity	of	heat	evolved	due	to	combustion	of	hydrogen	is	–	The	assumption	is	made	that	any	oxygen	present	in	the	fuel	is	already	wholly	in	combination	with	hydrogen.	Since	it	is	known
that	in	water	8	parts	by	mass	of	oxygen	are	combined	with	1	part	of	hydrogen,	it	is	customary	to	deduct	from	the	total	hydrogen	an	amount	equal	to	1/8	of	the	oxygen	present,	calling	the	remainder	available	hydrogen.	The	quantity	of	heat	evolved	due	to	the	combustion	of	sulphur	is	S	×	9160	kJ.	Example:	A	fuel	oil	consists	of	85%	carbon,	12.5%
hydrogen	and	the	rest	is	incombustible	material.	Estimate	the	higher	calorific	value	and	the	lower	calorific	value	of	this	fuel,	taking	the	specific	enthalpy	of	the	water	vapour	formed	by	combustion	to	be	2442	kJ/kg.	Solution:	One	kg	of	carbon	burning	to	CO2	liberates	35000	kJ,	and	one	kg	of	hydrogen	liberates	143000	kj,	when	the	products	of
combustion	are	cooled	down	to	25°C.	Higher	calorific	value	=	0.85	×	35000	+	0.125	×	143000	=	47750	kJ/kg.	Lower	calorific	value	=	47750	–	9	×	0.125	×	2442	=	45000	kJ/kg.	3.	Experimental	Determination	or	how	to	calculate	Calorific	Value	of	a	Fuel:	An	apparatus	which	is	used	for	determining	the	calorific	value	of	a	fuel	is	known	as	a	fuel
calorimeter.	The	principle	of	all	the	calorimeters	is	the	transference	of	heat	of	combustion	of	the	given	mass	of	fuel	to	water	and	the	vessel.	From	the	observed	rise	of	temperature	of	the	water	and	the	container	the	calorific	value	of	the	fuel	can	be	determined	by	equating	the	heat	given	out	by	the	fuel	to	the	heat	taken	by	the	water	and	the	container.
In	order	to	know	the	heat	taken	by	the	container,	water	equivalent	of	the	container	should	be	known.	In	this	method	of	determining	the	calorific	value	of	a	fuel	the	following	conditions	should	be	satisfied:	(i)	The	combustion	of	the	fuel	must	be	complete.	(ii)	The	heat	must	be	transferred	completely	to	the	water.	(iii)	Cooling	losses	from	the	calorimeter
must	be	corrected.	(iv)	The	rise	of	temperature	of	water	must	be	correctly	determined	because	the	mass	of	the	fuel	is	very	small	in	comparison	with	the	quantity	of	water	heated.	Calorimeters	may	be	classified	as	follows:	(i)	Where	combustion	is	achieved	by	admixture	of	fuel	with	a	solid	oxidizing	agent	such	as	sodium	peroxide	and	mixture	of
potassium	chlorate	and	potassium	nitrate	(ii)	By	combustion	with	oxygen	at	ordinary	pressure	(iii)	By	combustion	with	oxygen	at	high	pressures.	The	results	obtained	by	combustion	with	oxygen	at	high	pressure	are	correct	and	therefore	they	are	used	for	determining	the	calorific	value	of	solid	and	liquid	fuels.	When	a	solid	or	liquid	fuel	is	burnt,	the
energy	release	due	to	combustion	of	the	fuel	is	measured	in	an	isothermal	constant	volume	reaction	performed	in	a	special	combustion	chamber	known	as	a	bomb.	The	energy	release,	when	a	gaseous	fuel	is	burned,	is	measured	in	an	isothermal	constant	pressure	reaction.	If	a	fuel	is	burnt	at	constant	volume	the	energy	evolved	will	all	go	into	the
stock	of	internal	energy	of	the	products	of	combustion	produced,	since	no	external	work	is	done.	The	calorific	value	in	this	case	is,	therefore,	sometimes	called	the	internal	energy	of	combustion	or	the	internal	energy	of	reaction.	If,	however,	a	fuel	is	burnt	at	constant	pressure	then	the	calorific	value	will	be	modified	as	a	function	of	whether	there	is	an
increase	in	volume,	the	volume	remains	the	same	or	if	there	is	a	volumetric	contraction	after	combustion.	If	there	is	an	increase	in	volume	then	some	energy	will	be	used	up	in	performing	the	work	of	expansion.	In	this	case	the	calorific	value	will	be	decreased.	If	there	is	no	change	of	volume,	the	calorific	value	of	the	fuel	remains	unchanged.	If	there	is
a	volume	contraction	then	the	calorific	value	is	increased	by	an	amount	equal	to	the	contraction	work.	If	either	case,	however,	the	process	being	at	constant	pressure	will	mean	that	the	energy	liberated	due	to	combustion	of	the	fuel	will	appear	a	change	of	enthalpy.	The	calorific	value	in	this	case	is,	therefore,	sometimes	called	the	enthalpy	of
combustion	or	the	enthalpy	of	reaction.	4.	Determination	of	Calorific	Value	of	Fuels	Using	Bomb	Calorimeter:	In	a	bomb	calorimeter,	oxygen	is	employed	at	about	25	atmospheric	pressure.	No	products	escape	during	the	experiment	and	since	the	bomb	which	is	the	combustion	vessel	is	immersed	almost	completely	in	water	the	whole	of	the	heat	is
transferred	to	the	water.	This	type	of	calorimeter	is	as	perfect	as	possible	but	its	high	cost	has	allowed	certain	inferior	types	to	compete	with	it.			Description:	The	bomb	calorimeter	consists	of	a	strong	steel	shell	known	as	the	bomb	which	has	a	capacity	of	650	c.c.	and	is	designed	to	withstand	a	pressure	of	200	atmospheres.	It	is	lined	with	enamel	to
prevent	corrosion	due	to	the	action	of	gases	formed	during	the	combustion	of	the	fuel	and	the	exterior	of	the	bomb	is	nickel	plated.	A	cover	and	cap	screws	at	the	bottom	of	the	bomb	are	made	perfectly	gas	tight	by	means	of	a	spanner.	The	top	has	a	valve	for	the	introduction	of	oxygen.	The	bottom	cover	is	provided	with	insulated	firing	plug	and
platinum	nickel	supports	for	the	crucible	and	magnesium	wire.	The	crucible	is	made	of	silica	and	quartz.	The	mass	of	the	fuel	taken	depends	upon	the	type	of	calorimeter	and	mass	of	water	used.	The	quantity	of	the	fuel	should	be	so	taken	that	the	temperature	rise	of	water	is	limited	to	3°C	because	the	thermometer	can	read	upto	5°C	temperature	rise.
The	bomb	is	placed	in	a	water	container	in	which	a	known	quantity	of	water	is	taken.	Surrounding	this	water	container	is	a	water	jacket.	An	air	space	is	left	between	the	water	container	and	the	water	jacket.	An	outer	cover	is	also	provided	which	encloses	the	water	container	and	through	this	cover	suitable	stirring	arrangement	passes	through	for
stirring	the	water.	Besides	a	hole	is	provided	for	a	thermometer	which	can	read	upto	1/100	degree	centigrade.	Terminals	are	provided	for	electrical	connections	at	the	bottom.	A	known	quantity	of	the	fuel	is	taken	and	a	pillet	is	formed	from	it.	It	is	placed	in	the	crucible	and	fusible	wire	surrounds	this	pillet.	The	bomb	cover	is	screwed	in	position	and
oxygen	at	a	high	pressure	is	admitted	into	the	bomb	until	the	pressure	on	the	gauge	indicates	25	to	30	atmospheres.	The	screw	valve	is	closed	and	the	bomb	is	disconnected	from	the	tube	supplying	oxygen	and	also	from	the	pressure	gauge.	The	bomb	is	then	connected	to	the	electric	wires.	A	known	mass	of	water	is	poured	in	the	container.	The	cover
is	now	placed	in	position	and	an	interval	of	about	10	minutes	is	allowed	for	the	equalization	of	temperature	of	the	bomb	and	the	water	container.	During	the	interval	stirring	is	carried	out	continuously	and	the	temperature	readings	are	taken	at	regular	intervals	and	when	the	indicated	temperature	is	constant	the	fuel	is	ignited.	The	combustion	is	very
rapid,	and	the	heat	generated	is	transferred	from	the	wall	of	the	bomb	to	the	water.	The	stirring	of	the	water	is	continued	at	the	uniform	rate	and	the	temperature	of	water	is	recorded	at	regular	intervals.	The	temperature	will	rise	initially	and	reach	to	a	maximum	value	and	then	begins	to	fall	gradually	due	to	cooling	losses	of	the	instrument.	By	noting
this	decrease	in	temperature	the	rate	of	cooling	can	be	obtained.	Let	C	be	the	calorific	value	of	fuel	in	calories,	M	be	the	water	taken	in	gm,	m	be	the	water	equivalent	of	the	container	in	gm,	θ°C	be	the	corrected	rise	in	temperature	of	the	water	and	container	and	x	be	the	mass	of	fuel	burnt	in	gm.	Then	heat	given	by	the	fuel	=	x	×	C	Heat	taken	by	the
water	=	θ	(M	+	m)	C,	where	C	is	the	specific	heat	of	water.	By	equating	the	above	two	heat	quantities,	assuming	that	there	is	no	loss	during	the	transfer	of	heat,	we	get	–	In	order	to	find	out	the	water	equivalent	(m)	of	the	bomb	and	the	calorimeter,	chemical	compounds	of	known	calorific	values	are	taken.	The	following	are	the	compounds	generally
used:	(i)	Naphthalene-	Calorific	value	=	40.57	MJ/kg	(ii)	Benzoic	acid-	Calorific	value	=	26.489	MJ/kg	(iii)	Cane	sugar-	Calorific	value	=	16.564	MJ/kg.	One	of	the	above	compounds	is	burnt	in	a	bomb	and	the	rise	in	temperature	as	indicated	by	the	thermometer	is	observed.	The	amount	of	heat	given	out	by	the	fuel	is	known	and	so	water	equivalent	of
the	bomb	and	calorimeter	can	be	calculated	with	the	usual	formula.	The	equation	for	the	determination	of	water	equivalent	of	the	bomb	is	given	as	–	This	value	of	water	equivalent	is	to	be	taken	for	calculating	the	calorific	value	of	the	fuel.	Example:	A	bomb	calorimeter	was	used	to	determine	the	calorific	value	of	a	sample	of	coal	and	the	following
readings	were	recorded:	When	the	fuel	is	fired	in	a	boiler,	the	calorific	value	given	by	bomb	cannot	be	realised	in	furnace	because	the	water	vapour	cannot	give	up	its	enthalpy	as	it	does	in	the	bomb.	Also	the	bomb	works	at	constant	volume	while	boiler	furnace	works	at	constant	pressure.	5.	Calorific	Value	of	Liquid	Fuel:	The	calorific	value	of	non-
volatile	fuels	may	be	determined	in	bomb	calorimeter	in	the	same	manner	as	with	solid	fuels.	The	liquid	fuel	is	weighed	in	the	crucible	and	ignition	is	effected	by	a	cotton	thread	attached	to	the	platinum	ignition	wire	and	dipping	in	the	sample.	If	the	fuel	does	not	ignite,	it	may	be	absorbed	in	three	or	four	paper	discs	whose	mass	is	known.	The	heat
received	by	the	water	will	be	due	to	combustion	of	fuel	plus	the	paper	discs	or	the	sample	of	thread.	By	making	allowance	for	the	combustion	of	paper	discs	or	thread,	calorific	value	of	oil	fuel	can	be	determined.	With	very	volatile	liquids	such	as	motor	spirits,	etc.	bomb	calorimeters	are	dangerous	and	special	precautions	must	be	taken.	During	the
period	when	the	initial	temperature	readings	are	taken	the	spirit	volatilizes	and	an	explosive	mixture	is	formed	which	may	detonate	with	violence.	Another	difficulty	occurs	in	weighing	spirits	into	platinum	crucible	due	to	losses	by	evaporation	tending	to	give	low	results.	Several	methods	have	been	adopted	in	order	to	overcome	both	these	difficulties.
These	are:	(i)	Covering	crucible	with	a	piece	of	thin	rubber	sheet,	(ii)	Enclosing	spirit	in	a	glass	bulb,	and	(iii)	Use	of	celluloid	capsules.	Of	all	the	three	methods,	the	last	one	would	be	most	satisfactory	if	only	capsules	of	uniform	calorific	values	were	obtainable.	Another	method	of	obtaining	the	calorific	value	of	spirits	is	to	vaporize	them	and	burn	the
vapour	in	a	gas	calorimeter.	Suitable	arrangement	is	provided	to	weigh	the	liquid	which	has	been	evaporated.	Example:	In	an	experimental	determination	of	the	calorific	value	of	oil	having	hydrogen	content	of	14%	the	following	data	were	obtained:	Mass	of	oil	0.579	gm;	mass	of	water	1400	gm;	water	equivalent	of	calorimeter	500	gm;	rise	in
temperature	of	water	2.912°C;	cooling	correction	0.058°C;	mass	of	cotton	used	in	igniting	oil	0.005	gm;	calorific	value	of	cotton	is	16750	J/gm.	Find	the	higher	and	lower	calorific	values	of	the	fuel.	Specific	heat	of	water	may	be	taken	as	4.1868	J/gm-K.	6.	Calorific	Value	of	Gaseous	Fuels:	The	calorific	value	of	a	gas	may	be	determined	in	a	bomb
calorimeter	but	many	calorimeters	of	suitable	types	are	available	so	that	bomb	calorimeter	is	not	employed.	The	most	suitable	form	of	calorimeter	is	one	in	which	constant	flow	of	water	is	used	for	cooling.	From	the	volume	of	gas	burnt,	the	rise	of	temperature	of	water	and	mass	of	water	heated,	the	calorific	value	is	obtained.	The	heat	entering	the
calorimeter	is:	(i)	Calorific	value	of	the	fuel,	(ii)	Sensible	heat	in	air	and	gas	supplied	to	the	calorimeter,	and	(iii)	Sensible	heat	of	water	entering	the	calorimeter.	The	heat	leaving	the	calorimeter	is:	(i)	Sensible	heat	of	water	leaving	the	calorimeter,	(ii)	Sensible	heat	in	the	products	of	combustion,	(iii)	Sensible	heat	in	the	condensate	produced	from	the
hydrogen	in	the	fuel	and	the	moisture	in	the	gas	and	air,	and	(iv)	Heat	due	to	radiation.	When	the	calorimeter	is	properly	run,	the	products	of	combustion	leave	the	apparatus	at	the	same	temperature	as	inlet	air.	When	the	temperature	range	is	small	the	radiation	losses	are	eliminated.	The	following	readings	are	to	be	taken:	(i)	Time	of	run	(ii)
Pressure	of	gas	supply	in	mm	of	water	(iii)	Temperature	of	gas	supply	(iv)	Barometer	reading	(v)	Amount	of	gas	consumed	(vi)	Temperature	of	entering	water	(vii)	Temperature	of	leaving	water	(viii)	Quantity	of	water	circulated	(ix)	Amount	of	condensate	collected.	The	above	calorific	value	will	be	the	higher	calorific	value	of	fuel	at	a	given	pressure
and	temperature	which	can	be	converted	to	STP	conditions	by	gas	law	PV/T	=	constant.	From	the	amount	of	condensate	collected	the	lower	calorific	value	can	be	obtained.	In	order	to	have	low	temperature	of	products	of	combustion,	a	specific	relationship	should	exist	between	–	(i)	The	rate	at	which	gas	is	burnt,	(ii)	The	rate	of	flow	of	circulating
water,	and	(iii)	The	temperature	rise	of	circulating	water.	The	board	of	Referries	in	England	have	recommended	a	meter	speed	of	1/10	of	1	ft3/min	for	a	test	occupying	4	minutes	during	which	2100	±	50	c.c.	of	water	should	be	circulated	and	the	temperature	rise	should	be	about	20°C.	A	gas	pressure	regulator	is	used	to	damp	out	the	pulsation	in	the
gas	supply	which	would	affect	adversely	the	results.	A	weir	is	provided	to	ensure	a	uniform	supply	of	circulating	water	while	to	avoid	air	bubbles	which	would	affect	the	specific	heat	of	water,	the	water	should	be	drawn	from	a	tank	in	preference	to	mains.	Calculation:	In	order	to	calculate	the	calorific	values	of	gaseous	fuels,	a	complete	chemical
analysis	is	made	to	find	its	composition.	By	reckoning	the	sum	of	the	calorific	values	of	all	the	constituent	combustible	gases	when	burnt	separately	as	free	gas,	an	estimate	is	made	of	the	heat	evolved	by	the	complete	combustion	of	the	m3	of	the	gaseous	mixture	and	in	the	subsequent	cooling	of	the	burnt	products.	The	complete	analysis	requires
skillful	chemical	manipulation	in	the	separation	and	determination	of	the	quantity	of	heavy	hydrocarbons	present.	The	chemical	analysis	gives	the	volume	of	each	gas	present	in	the	compound	or	mixture	but	affords	no	clue	as	to	the	chemical	constitution	or	the	way	in	which	the	elements	are	held	together	or	how	the	constituent	gases	interact	during
combustion	at	the	high	temperature.	If	we	know	the	calorific	values	of	carbon	and	hydrogen,	in	order	to	estimate	the	calorific	values	of	hydrocarbon	present	it	is	assumed	that	the	calorific	values	of	hydrocarbons	such	as	CH4	and	C2H6	are	equal	to	the	sum	of	the	calorific	values	of	carbon	and	hydrogen	present	as	free	elements	in	them	when
separately	burnt,	without	knowing	either	the	amount	of	heat	energy	used	up	in	the	decomposition	of	the	gases	or	interaction	that	may	take	place	between	the	different	gases	in	the	process	of	combustion.	The	calorific	value	of	hydrocarbon	gaseous	fuels	is	given	in	table	8-5.	The	method	of	calculating	the	calorific	value	of	a	composite	gaseous	fuel	is
explained	in	the	illustrative	example	1.	Example:	Gas	meters	generally	record	the	volume	of	gas	consumed	in	cubic	feet	(ft³)	or	cubic	metres	(m³)	although	consumers	are	billed	in	kilowatt	hours	(kWh).	The	calculations	used	to	generate	gas	bills	are	prescribed	in:	The	Gas	(Calculation	of	Thermal	Energy)	Regulations	1996	(SI	1996/439)	The	Office	of
Gas	and	Electricity	Markets	(Ofgem)	is	the	energy	regulator	and	has	responsibility	for	these	regulations.	The	following	steps	explain	how	to	read	your	gas	meter	(imperial	or	metric)	and	convert	this	reading	to	kilowatt	hours.	However,	the	Office	for	Product	Safety	and	Standards	is	only	responsible	for	gas	meter	accuracy	and	complaints	about	billing
should	firstly	be	directed	to	the	supplier	concerned.	The	Citizens	Advice	consumer	service	can	assist	you	with	this	and	provide	independent	advice	on	energy	supply.	If	your	supplier	is	unable	to	resolve	your	dispute	then	the	Energy	Ombudsman	can	investigate.	Metric	or	imperial	Although	all	new	gas	meters	register	in	cubic	metres,	a	significant
number	of	imperial	gas	meters	(registering	in	cubic	feet)	are	still	used	for	billing	consumers.	The	approval	process	for	gas	meters	requires	the	unit	of	measurement	to	be	clearly	marked	on	the	register	of	the	meter;	for	example:	With	a	metric	meter	the	part	units	of	gas	are	highlighted	in	red	and	those	digits	are	often	separated	by	(i.e.	to	the	right
hand	side	of)	a	decimal	point.	With	an	imperial	meter	the	part	units	are	often	displayed	in	the	form	of	a	dial	as	illustrated	above.	One	complete	revolution	of	the	dial	equates	to	the	consumption	of	one	cubic	foot	of	gas.	Providing	meter	readings	Your	gas	supplier	should	take	regular	readings	of	your	meter.	If	your	supplier	is	unable	to	do	this	for	any
reason	then	you	may	want	to	take	the	reading	yourself	and	provide	this	to	the	supplier.	Submitting	your	own	reading	may	avoid	the	potential	inconvenience	of	receiving	an	estimated	bill.	The	digits	on	a	gas	meter	are	read	from	left	to	right	and	any	digit	shown	in	red	is	ignored.	It	is	important	however	that	any	‘zero’s’	are	included	in	the	reading
provided	to	the	supplier	thus	in	the	following	examples:	Calculation	of	gas	bill	Information	found	on	the	gas	bill	itself	will	generally	explain	how	the	bill	has	been	calculated.	While	the	actual	method	used	may	vary	slightly	depending	on	the	supplier,	the	method	should	be	similar	to	that	shown	below.	All	conversion	factors	are	prescribed	in	the	Gas
(Calculation	of	Thermal	Energy)	Regulations	1996	(SI	1996/439).	Step	1	Subtract	your	previous	reading	from	your	current	reading	to	give	the	number	of	units	used	over	the	billing	period.	Step	2	The	conversion	factor	from	cubic	feet	to	cubic	metres	is	0.0283	therefore:	1	cubic	foot	=	0.0283	cubic	metres	100	cubic	feet	=	2.83	cubic	metres	For
imperial	meters	the	reading	(in	hundreds	of	cubic	feet)	is	therefore	multiplied	by	2.83	to	convert	to	cubic	metres	(if	the	reading	to	the	supplier	was	provided	in	cubic	feet	then	this	should	be	multiplied	by	0.0283).	This	step	is	not	required	for	metric	meters	as	they	are	read	directly	in	cubic	metres.	Step	3	This	figure	is	then	multiplied	by	the	calorific
value	of	the	gas	which	is	a	measure	of	the	available	heat	energy.	Calorific	values	vary	and	the	figure	quoted	on	your	bill	(eg	39.5	megajoules	per	cubic	metre	(MJ/m³))	will	be	an	average	of	the	gas	supplied	to	your	property	(the	regulations	explain	how	this	is	calculated).	Gas	transporters	are	required	to	maintain	this	figure	within	38	MJ/m³	to	41	MJ/m³
as	figures	outside	of	this	range	will	cause	problems	with	gas	burning	appliances.	Step	4	The	figure	is	then	multiplied	by	1.02264	as	prescribed	in	the	above	regulations.	This	corrects	the	volume	of	gas	to	account	for	temperature	and	pressure	(as	gas	expands	and	contracts).	Step	5	Finally	the	figure	is	converted	to	kWh	by	dividing	by	3.6.	Again,	this
factor	is	prescribed	in	the	above	regulations.	Step	6	The	number	of	kWh	is	then	be	multiplied	by	the	price	per	kilowatt	hour	as	detailed	on	your	gas	bill.	You	may	also	have	a	standing	charge	or	one	price	for	the	first	‘X’	number	of	units	and	a	lower	price	for	the	remaining	units.	Questions	about	reading	your	gas	meter	or	complaints	about	billing	should



firstly	be	directed	to	the	supplier	concerned.	The	Citizens	Advice	consumer	service	can	assist	you	with	this	and	provide	independent	advice	on	energy	supply.	If	your	supplier	is	unable	to	resolve	your	dispute	then	the	Energy	Ombudsman	can	investigate.


