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Delete and substitute as follows:

702.8 Efficient hot water distribution systems. The volume of water in the piping between the source of hot water and the hot water outlets of individual showers, combination tub-showers, sink, lavatory fixture fittings and hose bibbs delivering hot water shall not exceed 80 ounces (2.35 L). The volume of water contained in fixture branch piping that connects to a hot water circulation loop or electrically heat- traced pipe shall not exceed 24 ounces (0.7 L). The volume shall be calculated in accordance with Section 702.8.2. 

702.8.1 Circulating hot water systems.  Circulating hot water systems shall be provided with an automatic or readily accessible manual switch to turn off the hot water circulating pump when hot water is not required by users.

702.8.2 Volume calculation.  The volume of water between the source of hot water and a given outlet shall be calculated by adding the internal volume of all piping, fittings, valves, meters, and manifolds between the source and the connection to unit shutoff valves, shower valves, or combination tub-shower valves, as applicable. The volume contained within flexible water supply connectors installed between the supply pipe and the fixture fitting and the volume within the fixture fitting shall not be included in the volume calculation. Piping volumes shall be calculated using Table 702.8.2.  Where water is supplied by a circulating hot water system or an electrically heat-traced pipe, the hot water source shall be considered to be the loop or the heat -traced pipe, and the volume shall include the fitting on the loop that supplies the fixture branch. 
TABLE 702.8.2

INTERNAL VOLUME OF

VARIOUS TYPES OF WATER DISTRIBUTION PIPE AND TUBING
	Nominal Pipe or Tube Size (inch)
	PIPE OR TUBING MATERIAL

	
	COPPER

(Type)
	CPVC
	PE
	PEX

	
	M
	L
	 K
	CTS 

SDR 11 
	SCH 40
	SCH 80
	AL-PE 
	CTS SDR 9
	-AL-PEX 

	
	Liquid Ounces per foot of length

	3/8
	1.06
	0.97
	0.84
	NA
	1.17
	0.86
	0.63
	0.64
	0.63

	1/2
	1.69
	1.55
	1.45
	1.25
	1.89
	1.46
	1.31
	1.18
	1.31

	3/4
	3.43
	3.22
	2.90
	2.67
	3.38
	2.74
	3.39
	2.35
	3.39

	1
	5.81
	5.49
	5.17
	4.43
	5.53
	4.56
	5.56
	3.91
	5.56

	1 1/4
	8.70
	8.36
	8.09
	6.61
	9.66
	8.24
	8.49
	5.81
	8.49

	1 1/2
	12.18
	11.83
	11.45
	9.22
	13.20
	11.38
	13.88
	8.09
	13.88

	2
	21.08
	20.58
	20.04
	15.79
	21.88
	19.11
	21.48
	13.86
	21.48


702.8 Efficient hot water distribution. Hot water shall be delivered to the outlets of individual showers, combination tub-showers, sinks, lavatories, dishwashers, washing machines and hot water hose bibbs in accordance with Section 702.8.1 or Section 702.8.2. For purposes of this section, the source of hot water is a water heater, boiler, hot water circulation loop piping or electrically heat-traced hot water piping.
702.8.1 Maximum allowable pipe length method. The maximum allowable pipe length from the source of hot water to the termination of the fixture supply pipe shall be in accordance with Table 702.8.2. Where the length contains more than one size of pipe, the largest size of pipe shall be used for determining the maximum allowable length of the pipe in Table 702.8.2.

702.8.2 Maximum allowable pipe volume method. The water volume in the piping shall be calculated in accordance with Section 702.8.2.1. The maximum volume of hot water in the piping to public lavatory faucets, metering or non-metering, shall be 2 ounces (0.06 L).  For fixtures other than public lavatory faucets the maximum volume shall be 64 ounces (1.89 L) for hot water from a water heater or boiler; and 24 ounces (0.7 L) for hot water from a hot water circulation loop pipe or an electrically heat-traced hot water pipe. 
702.8.2.1 Water volume determination.  The volume shall be determined by adding the internal volume of pipe, fittings, valves, meters and manifolds between the source of hot water and the termination of the fixture supply pipe. The volume shall be determined from the liquid ounces per foot column of Table 702.8.2. The volume contained within fixture shut off valves, flexible water supply connectors to a fixture fitting or within a fixture fitting shall not be included in the water volume determination. Where hot water is supplied by a hot water circulation loop pipe or an electrically heat-traced pipe, the volume shall include the portion of the fitting on the source pipe that supplies the pipe to the fixture.
TABLE 702.8.2

MAXIMUM LENGTH OF PIPE OR TUBE

	Nominal Pipe or Tube Size (inch)
	Liquid Ounces per Foot of Length
	Maximum Pipe or Tube Length

	
	
	System without a Circulation Loop or Heat Traced Line (feet)
	System with a Circulation Loop or Heat Traced Line (feet)
	Lavatory Faucets – Public (metering and non-metering)

(feet)

	1/4a
	0.33
	50
	16
	6

	5/16a
	0.5
	50
	16
	4

	3/8a
	0.75
	50
	16
	3

	1/2
	1.5
	43
	16
	2

	5/8
	2
	32
	12
	1

	3/4
	3
	21
	8
	0.5

	7/8
	4
	16
	6
	0.5

	1
	5
	13
	5
	0.5

	1 1/4
	8
	8
	3
	0.5

	1 1/2
	11
	6
	2
	0.5

	2 or larger
	18
	4
	1
	0.5


a. 
The flow rate for 1/4 inch size is limited to 0.5 gpm; for 5/16 inch size is limited to 1 gpm; for 3/8 inch size is limited to 1.5 gpm.
710.9 Efficient hot water distribution system project elective. Where projects are intended to qualify for an efficient hot water distribution project elective in accordance with Section 303.4, the volume of water in the piping between the source of hot water and the hot water outlets of shower, sink and lavatory fixture fittings shall not exceed 64 ounces (1.89 L). The volume of water contained in fixture branch piping that connects to a hot water circulation loop or electrically heat-traced pipe shall not exceed 24 ounces (0.47 L). The volume shall be calculated in accordance with Section 710.9.1.

710.9.1 Volume calculation. The volume of water between the source of hot water and a given outlet shall be calculated by adding the internal volume of all piping, fittings, valves, meters, and manifolds between the source and the outlet.  Piping volumes shall be calculated using Table 702.8.2.  Where water is supplied by a circulating hot water system or an electrically heat-traced pipe, the hot water source shall be considered to be the loop or the heat -traced pipe, and the volume shall include the fitting on the loop that supplies the fixture branch. 
Reasons: There are several changes to section 702.8. Approving these changes will achieve two goals:
1.
It will not be necessary to calculate the volume for most cases, making it easier to implement the provisions and achieve the intent of this section.

2.
It will improve the performance of hot water distribution systems by:

a.
Helping to ensure that the pressure drop from the source of hot water to the fixtures is not excessive

b.
Reducing the time it takes to get hot water after opening a tap. This is particularly important for lavatory faucets-public, which, in accordance with Federal law that has been in effect since the mid-1990s, are required to have flow rates no larger than 0.5 gallons per minute (non-metering) or 0.25 gallons per cycle (metering).

c.
Complementing the provisions in Sections 607.5 and 608 regarding pipe insulation and circulation pumps.

Changes

1.
Some of the wording in this section has been changed to correlate with the language in the IPC.

2.
Section 702.8 has been reworded to include dishwashers and washing machines that now have lower flow rates and fill volumes. This makes it more critical that they be closer to the source of hot water for those cycles that require hot water. The other revisions in Section 702.8 clarify the distinctions between two types of hot water supply systems; those with a hot water circulation loop or heat traced trunk line and those without.

3.
Section 702.8.1 Circulating hot water systems, has been deleted because it already appears in the IPC.
4.
The new section 702.8.1 provides for compliance without it being necessary to calculate the volume for most applications. This makes it easier for everyone involved.

5.
The new Section 708.2 explains the volume requirements on which the table and the calculations are based. Limiting volume has the effect of limiting pressure losses due to length, reducing the time it takes for hot water to arrive (time-to-tap) and reducing the amount of water wasted while waiting for the hot water (volume-to-hot). Limiting the volume in the hot water supply system piping also has the effect of reducing the energy losses during use and when the water in the pipes eventually cools down. The maximum volume from a water heater or boiler has been limited to 64 ounces, adopting the amount originally proposed in the elective.
6.
The rest of the changes were made to Table 702.8.2. These:

a.
Added in 1/4, 5/16, 5/8 and 7/8 inch nominal diameters. Piping materials are available in these diameters, although they are not widely used. Including them in this table provides values that will enable their use.

b.
Limited the maximum flow rate when 1/4, 5/16 and 3/8 inch diameter tubing is being used (footnote a). The flow rates in the footnote were selected to keep the velocity below 5 feet per second, which minimizes pressure drop, reduces noise and limits the rate of any internal corrosion. 

c.
Simplified the calculations, when necessary, by averaging the volumes for each nominal pipe diameter and then rounding off to a simple to use and easy to remember number.
d.
Capped the length of the small diameter tubing (1/4 – 1/2 inch inclusive) at 50 feet in hot water distribution systems without circulation loops or heat-traced lines. This correlates with recently adopted changes to the 2012 IPC.  Another reason for not using the 64-ounce volume allowance in small tubing is that otherwise the maximum length of 5/16 inch tubing could be 128 feet and 1/4 inch tubing could be 192 feet! Pressure loss at these lengths would be excessive and unacceptable, as would heat loss. In addition, limiting length to 50 feet reduces the time-to-tap and the amount of water wasted while waiting for hot water to arrive, thereby improving performance for the user as well as water and energy waste.

e.
Capped the length of the small diameter tubing (1/4 – 1/2 inch inclusive) at 16 feet in hot water distribution systems with loops or heat-traced lines. The purpose of the circulation loop or heat-traced line is to bring the source of hot water close (in volume) to the fixtures, thereby reducing the time-to-tap and the waste of water and energy. Given typical floor-to-ceiling heights in the occupancies covered by this code, it is possible to reach the angle stop of a lavatory or a tub-shower valve with 16 feet of pipe coming down the wall from a circulation loop in the ceiling. Additionally, limiting the length of the smaller diameter tubing will improve the time-to-tap for the lower flow rate fixtures the tubing is intended to serve. 

f.
Capped the length serving lavatory faucets – public (metering and non-metering) in all hot water supply systems. These are the faucets where we wait a very long time for hot water to arrive – or we give up! Lavatory faucets are generally used for very short periods of time and hot water needs to arrive very quickly for it to be useful. Since the flow rates are so low, it is critical that there be very little volume between the source of hot water and these faucets. I know that 2 ounces, and the corresponding feet are very small, but if we do this, hot water will arrive in less than 5 seconds after we turn on the faucet. And, there are several cost effective, energy efficient ways to meet this requirement.
g.
Since the differences between the elective and the original section are so small, we recommend deleting the elective.
Thank you for considering this proposal.

Cost Impact: The code change proposal will not increase the cost of construction.
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