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Explanation
Cables should not occupy more than 45% of the inside of a conduit or trunking. This is to prevent damage to cables being drawn in to too confined an enclosure and allow cables to dissipate the heat generated under load.
This is not as straightforward as first appears as:-
1. Conduits are described in terms of their diameter whilst cables are described in terms of the CSA of the conductor section of the cable. This means that five 4mm² would not fill a 20mm conduit.
2. Cables have an outer layer of insulation surrounding the inner conductor upon which the cable gets its name/size indicator. As such a 1.5mm² single cable has a CSA considerably greater than 1.5mm² A quick read of manufacturer specs reveals a 1.5mm² has an OD of 3.1mm and a CSA of nearer 7.5mm² whilst a 6.0mm² has an OD of 4.75mm and a CSA of nearer 17.7mm². Given that the insulation thickness of a conductor increases very slowly compared to increases in the cables conductor CSA even calculating cable factors is not straightforwards.
Lucky for us, the nice people who brought you the Regs have calculated all these factors for us so we can use a set of lookups that they have precalculated for us.
To calculate whether a set of conductors can safely be enclosed within a conduit the following steps need to be carried out:-
1. Find the qty of each size of cable and multiply by the appropriate factor from Table E1 on pg 146 of OSG.
2. Add the totals for each cable type and size together to obtain the total cable factor.
3. Find the appropriate conduit for these cables by finding one in Table E2 on pg 146 of OSG that has a factor greater than or equal to the total obtained in step 2.
Note
Each cell is colour coded (red or green) to indicate whether or not the conduit is suitable for the current selection of cables.
Tables
	Type
	Qty
	Factor
	Total

	Solid 1.0mm
	0
	22
	0

	Solid 1.5mm
	0
	27
	0

	Solid 2.5mm
	0
	39
	0

	Stranded 1.5mm
	0
	31
	0

	Stranded 2.5mm
	0
	43
	0

	Stranded 4.0mm
	0
	58
	0

	Stranded 6.0mm
	0
	88
	0

	Stranded 10.0mm
	0
	146
	0

	Stranded 16.0mm
	0
	202
	0

	Stranded 25.0mm
	0
	385
	0

	 
	 
	 
	0



	Conduit Diameter (mm)
	Conduit Factor

	16
	290

	20
	460

	25
	800

	32
	1400

	38
	1900

	50
	3500

	63
	5600





Tasks
Find the smallest size conduit capable of safely containing the following combinations of cables in a short straight run. For each scenario state the total factors for cables and the factor for that conduit.
1. Six 1.5mm² stranded cables and three 6mm² stranded cables.
2. Nine 2.5mm² stranded cables and three 4mm² stranded cables.
3. Twelve 1.5mm² stranded cables and a 10mm² stranded cable.
4. Five 4mm² stranded cables.
5. Five 4mm² stranded cables.
6. Six 2.5mm² solid cables and six 6mm² stranded cables.
7. Five 10mm² stranded cables and three 6mm² stranded cables.
8. Sixteen 1.5mm² solid cables.
9. Sixteen 1.5mm² stranded cables.
10. Sixteen 1.5mm² solid cables and sixteen 1.5mm² stranded cables.
	Question
	Conduit Size
	Cable Total
	Conduit Fator

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	









Find the maximum number of the following cables that can be safely contained in the specified conduits in a short straight run. For each scenario state the total factors for cables and the factor for that conduit.
1. 1.5mm² stranded cables in 20mm conduit.
2. 4mm² stranded cables in 25mm conduit.
3. 6mm² stranded cables in 20mm conduit.
4. 6mm² stranded cables in 32mm conduit.
5. 1mm² solid cables in 32mm conduit.
6. 1mm² stranded cables in 32mm conduit.
7. 1mm² solid cables in 32mm conduit.
8. 1mm² stranded cables in 32mm conduit.
9. 10mm² stranded cables in 32mm conduit.
10. 6mm² stranded cables in 25mm conduit.
	Question
	Cable count
	Cable Total
	Conduit Fator

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	



