
 

 

Technical Article – (To accompany Technical Bulletin TBRA 0102) 

 

Installation Advice  

 

The effect of water flow through a tundish and D2 and the proximity of the 

first elbow 

 

 

Max flow till compromise 



 

 

Abstract 

The G3 Guidance document advises that there should be at least 300mm of straight pipe 

between the outlet of the tundish (D2) and the first elbow. It also has a sizing table with 

equivalent length of elbows for given sizes of pipework. 

What it doesn’t seem to convey is what happens when there is more water passing from 

the T/PRV than their assumed volume? What volume did they assume and what did they 

think would happen if there was significantly more water than they expected? 

It has been our observation that there are many existing installations with standard 

tundishes (15/22) and 22mm D2 pipework correctly selected per the sizing guideline in the 

G3 guidance document, that would not cope with discharge volume flow rates of over 

16LPM, because of the pipework configuration and number of elbows installed. 

It is only by luck that either the T/PRV never flows or if it does, the flow rate is below the 

16LPM level. 

For example, RA Tech carried out some preliminary tests to see what effect the proximity of 

the elbow had in reducing the ability of the D2 pipework to flow various quantities of water. 

What we found was that there was a distinction of the absolute volume flow rate vs the 

position of the elbow and the size of the pipe and its ability to allow water to flow through 

the pipe ie its maximum flow carrying capacity. 

What we mean by that is that, depending on the volume of water, the pipe size and the 

pipework installation configuration, in some circumstances the water can back up the D2 



 

and flood out of the tundish because the downstream flow has been compromised 

because of turbulence. 

Depending on the volume and pipework configuration there is, what we call, a “critical” 

volume that leads to compromise the flow. 

We found that for a given pipe diameter, the pipe could carry a certain amount of water 

before it became compromised and started to back up. The critical volume changed 

depending on the size of the pipe and the pipework configuration, specifically when using a 

tight radius elbow the installer must take great care with the positioning of pairs of elbows. 

We found that on 22mm pipe, this critical flow point (with one elbow) meant that the 

installer needed at least 300mm to ensure good flow characteristics, whereas the 32mm 

waste pipe was far more forgiving. 

 

The Full Test results 

The full tests can be found in the attached PDF. It states the method statements and lists 

the various outcomes. The test report itself only lists the volume at which the flow became 

compromised. 

In order to provide a commentary on this we have needed to explain the rational of the 

flow dynamics involved. 

 

Flow Dynamics 

For a given volume of water running under gravity and atmospheric conditions and at a 

given pipe size, the point of “compromise” depends upon a few variable factors which are 

not easy to replicate on a consistent basis, even under test conditions, water is not that 

predictable! 

Although water exits the T/PRV under pressure and its flow is being pushed by that 

pressure, once it reaches the tundish (open to atmosphere) the D2 flow becomes governed 

by gravity rather than D1 pressure. 

It is obvious to say that the higher the volume for a given diameter (and therefore velocity) 

the more turbulence plays a part in how the water behaves and how it can become 

compromised because of that turbulence. 

 



 

 

 

 

 

 

 

 

 

 

 

We can easily see how the velocity in a smaller pipe is dramatically higher for a given flow 

rate.  

With a smooth flow of water, say in a straight pipe, the water can drain relatively easily, 

however, as the volume/velocity increases, if there is turbulence, caused by 

1. Changes of direction  

2. Proximity of elbows to each other 

The flow can quickly become compromised, back up and flood over 

 

What does Compromised/Choked D2 flow look like? 

 

If the flow is compromised (because the 

water is unable to flow away and down the 

D2) this will normally be seen with water 

initially flowing correctly but as the D2 flow 

starts to choke it backs up until the water 

cant flow out of the tundish and will spill out 

over. 

 

 

 

D2 pipework velocity 

  22 Copper  32 push fit 32 solvent weld 

Pipe id (mm) 19 30 32 

  Water Velocity m/s 

Flow rate LPM       

16 0.95 0.38 0.34 

17 0.99 0.40 0.35 

18 1.06 0.42 0.37 

19 1.13 0.45 0.40 

20 1.16 0.47 0.41 

21 1.23 0.49 0.43 

22 1.29 0.52 0.46 

23 1.33 0.54 0.47 

24 1.40 0.56 0.49 

25 1.48 0.59 0.52 



 

 

What will the volume flow rate of the TRV be? 

 

High volume vs low volume Discharge 

valves 

In terms of the importance of getting the 

pipework configuration correct we are only 

worried about high volume applications from 

Unvented Water Heaters with combined 

Temperature and Pressure Relief Valves 

(T/PRV) and SPECIFICALLY, when the 

Temperature Relief Valve opens due to high 

temperature. 

If water is released due to pressure from a 

PRV, there is very little flow so we do not 

need to worry about pipework configuration 

(ie boilers or small (less than 15litre) PRVs)!! 

 

The issue of how much flow? 

A TRV releasing will start to open at 90°C and be fully open at 95°C, the challenge is that 

before we fit a cylinder we don’t know what the actual flow rate will be! 

A cylinder fitted on a 2nd floor will discharge water at a slower flow rate due t the loss of 

static head, when compared with a Water Heater fitted on aground floor, for the same 

incoming (ground floor) mains pressure. 

Another consideration will be the total volume flow rate that a supply to a house can carry. 

There is no one way of working out what the volume flow rate will be until you have 

actually fitted the cylinder and tested it for yourself, or you have tested an existing 

installation before ripping it out to give you some idea. 

 

 

 

 



 

How much flow before it starts to overflow? 

 

D2 – 22mm Copper 

The most likely installation to fail due to choked flow is when using 22mm pipework and 

especially if the installation has close coupled back to back 22mm, 90° elbows. 

 

In that case, the chances of backing up occur if the flow rate from the T/PRV starts to 

exceed 16LPM. As this flow increases there is an ever more likely chance of chocking to 

occur. 

 

In tests, we have found that keeping 22mm elbows away from each other by at least 

300mm, has a positive effect on flow rate 

 

We therefore recommend that 22mm D2 should only be used on systems that have T/PRV 

flow rates below 16LPM. 

 

D2 – 32mm Plastic (and 28mm Copper) 

As the volumetric flow capacity of a 28mm copper or 32mm plastic waste pipe is far 

superior than 22mm pipework, we do not believe that there will be any issues caused by 

volumetric flow capacity when using pipework of this diameter. 

 

The chart at the beginning of this article gives a very good indication of the flow capabilities 

of the various pipe sizes and it can be seen that even with a close coupled elbow, the 

32mm plastic waste pipe still manages flows above that expected from a fully discharging 

T/PRV. 

 

It is for this reason that RA Tech UK ltd recommend that, for unvented water heaters with 

T/PRV discharges, it is advisable to use pipework greater than 22mm as standard and that 

28mm copper or 32mm plastic should always be used. 


