
INSTALLATION GUIDELINES FOR LINKING
CHWS NPE GAS FIRED WATER HEATER(S)
TO A BUFFER STORAGE CYLINDER
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Chws Hot Water Buffer 
Storage Kits

Components supplied with a CHWS
Buffer Storage Kit

Each buffer kit supplied will have the following 
components included in the kit.

When CHWS Ltd supply both the buffer storage 
kit hydraulic components and the CHWS NPE 
gas fired instantaneous water heaters,please 
use the NPE installation instructions provided 
with the water heater(s) for guidance on the safe 
installation of that gas burning appliance(s)

• A	stainless	steel	buffer	vessel	of	either
300, 500 or 800 litre capacity with suitable
tappings for utilising the CHWS NPE water
heater(s) as the hot water generator

• A potable water un-vented system kit
including an expansion vessel sized to the
buffer	vessel	capacity.	It	is	the	installers
responsibility to ensure that the correct
sized un-vented kit and expansion vessel is
specified	and	ensure	an	upgrade	from	the
standard size supplied is ordered if required

• A suitably sized primary circulating pump.
The pump size is determined by the
number and model of CHWS NPE water
heaters being installed

• A suitably sized combined Temperature and
pressure relief valve. This is also sized on
the number and model of the CHWS NPE
water heaters being installed

• A control thermostat and a manual re-set
overheat thermostat to be installed on the
Buffer	Storage	Cylinder

• linders

The CHWS hot water buffer storage kit has been 
designed to provide a suitable kit of component 
parts to enable the installer to use the CHWS NPE 
Continuous Flow Water Heater as the hot water 
generator in a hot water storage configuration. 
The components supplied in each kit are based 
on the number of water heaters being used in the 
installation and also the size of the buffer vessel 
selected by the installer. The CHWS NPE storage 
configuration is designed for use on a mains cold 
water or boosted cold water un-vented system.

To ensure the satisfactory operation of the 
finished installation the installer should satisfy 
themselves that the CHWS hot water buffer 
storage kit ordered is correctly sized for the duty 
the finished installation is being asked to serve. 
Technical advice on the correct sizing of the 
CHWS NPE buffer storage kits is available from 
CHWS Ltd on 01934 244770 or by emailing info@
chwsltd.co.uk

Approved Document G3 Building Regulations 
Revised 2010
The components supplied with the CHWS hot 
water buffer kit are based on our interpretation of 
the requirements of the G3 regulations in terms 
of the safety components supplied in the kits. 
However, we would draw the installer’s attention 
to the fact that it is the Installer Responsibility 
to ensure the installation complies with the G3 
Building Regulations (2010). A free copy of the G 
Building Regulations can be downloaded at: 

https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/
attachment_data/file/504207/BR_PDF_
AD_G_2015_with_2016_amendments.pdf
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Basic Operating Principle

When the water temperature in the storage vessel 
is below the set point (normally 650C) the buffer 
vessel control thermostat contacts will close and 
allow power to the circulating primary pump.

The pump will start circulating by pulling water 
from the bottom of the storage vessel and then 
into the NPE water heater to be heated before 
the water is returned to the buffer vessel. The 
NPE Water Heater will react to this water flow in 
the same way as if a hot water outlet has been 
opened. As the NPE(s) sense water flow, they 
will ignite and start heating water as long as the 
incoming water temperature is lower than the 
temperature set on the NPE(s).

In	a	storage	configuration,	the	temperature	set	
point on the NPE(s) should be set at 75 degrees 
C with the buffer vessel control thermostat 
(Tstat1) set at 65 degrees C. The higher the 
difference in the delta T between the NPE(s) 
and the buffer storage vessel will reduce the 
modulating function on the NPE and therefore 
allow a quicker recovery period.

When the control thermostat (Tstat1) reaches set 
temperature the thermostat contacts open and 
the circulating pump will stop. As water stops 
flowing the NPE(s) will shut down.

It	is	normal	for	the	burner	on	NPE(s)	to	modulate	
back to a lower burner rate as the water 
temperature within the storage cylinder rises near 
to Tstat1 thermostat set temperature (65 degrees 
C).

At times of no demand the primary pump will 
draw water out of the buffer vessel to make up 
any standing heat losses. At times of heavy draw 
off the mains water will feed into the bottom of 
the buffer vessel, and into the NPE(s) units. The 
system has been correctly sized to give the right 
mix of mains water heated to 75 DegC and mains 
water directed straight into the buffer vessel to 
have no effect on the overall temperature of the 
hot water supply.

The system has been designed to allow for an 
outlet temperature of 65 DegC with an incoming 
cold water mains temperature of 10 Deg C.

Siting	The	Buffer	Vessel	And	Cw47i	
Greenspring
When choosing the location of the CHWS hot 
water storage kit thefollowing should be taken 
into account.

• The storage vessel has a necessary
clearance of 100mm to the back and sides,
600mm to the front, and 200mm above.

• The water heaters should mount on a wall
or suitable framework as near as possible
to the storage vessel to minimise pipework
losses.

• The	buffer	storage	vessel	must	be	sited
indoors.

• Check	that	there	is	a	sufficient	gas	supply
/ meter size available for the total heat load
of the water heaters plus any other gas
burning appliances using the same gas
supply.
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• Check	that	there	is	a	suitable	and	sufficient
cold	water	supply	available.	If	the	cold
water service is provided by a cold water
storage tank and boost pump set, check
that the boost pump set is able to service
the demands required. Check that there is a
suitable 240v electrical supply available.

• The	floor	must	be	strong	enough	to	support
the full weight of the tank.

• There should be enough room and lighting
to service the units.

• Check that there is a suitable drain
available to dispense with the condensate
produced by the NPE Water Heater(s)

• There must be suitable drainage available
so that if there was a leak at any time from
the	heaters	or	buffer	vessel,	including	a	leak
of hot water, it would not cause damage to
the building, furnishings, or inhabitants.

• Check	flueing	options	available.

Heater Pipework

Flow Rates
The primary pump supplied with the hot water 
packages are designed to give a flow rate 
through each unit of circa 12 -16 litres/ minute.

The pipework should be sized for a minimal 
pressure drop through the pipework. The 
total flow through the header can be found by 
multiplying the number of units by 12 - 16 l/min.

The branches from the header pipe to and from 
each heater should be in 22mm.

The following guideline can be used when the 
water heaters are near the storage vessel. For 
water heaters separated from the vessel the size 
of the pipework may have to be increased. The 
pipe sizes given are for the primary pipework, 
including the cold water header, from the primary 
pump to the last branch, and the hot water 
header from the outlet of the first heater to the 
connection point on the buffer vessel.

l/min mm
1   heater 15 22
2   heaters 30 28
3   heaters 45 35
4   heaters 60 42
5   heaters 75 42

Insulation
All primary pipework should be insulated to 
minimise heat loss.
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The CHWS Hot Water Buffer Kits are supplied 
with potable water unvented system components 
as required by current regulations.

The un-vented system kit prevents back 
syphonage into the water mains supply, takes up 
the expansion of water as it is heated, reduces 
the pressure when necessary, and releases 
the pressure in the system if an over-pressure 
situation occurs.

Unvented Kit Sizes
There are three variations in the sizes of kits. 
These are:
1	Inch
1&1/2 inch
2 inch

The pipework bore should be based on the 
maximum flow rate from the hot water outlets at 
any time. The expansion vessel size should be 
based on the size of the buffer vessel and the 
volume of the full hot water system pipework.

Buffer Vessel Expansion Vessel Sizes
300 litre cylinder: 50 litre expansion vessel
500 litre cylinder: 50 litre or 80 litre expansion 
vessel
800 litre cylinder: 80 litre or 100 litre expansion 
vessel

Un-Vented Kit Sizes
1 inch for flow rates up to circa 50 litres /minute
1.5 inch for flow rates up to circa 120 litres /minute
2 inch for flow rates up to circa 200 litres /minute

The above values are based on flow velocity of 
about 1.5 m/s

Primary Pump Information:
Grundfos 32-80N 3 Speed Bronze Pump Max 8 
Metre Head 230v 1ph 220w 0.98 Amps 

Grundfos 32-100 3 Speed Bronze Pump Max 10 
metre Head 230v 1ph 345w 1.52 amps

For further information on these pumps please 
visit the Grundfos Web Site

Buffer	Vessels
The buffer vessels supplied with the CHWS 
buffer storage kit are designed specifically to 
be used with the CHWS NPE Water Heaters in 
a buffer storage configuration. The tappings on 
the buffer vessel are positioned correctly and are 
of the correct size for the capacity of the vessel 
and for using the vessel in the configuration 
it was designed to be used in. Supplied with 
each vessel is a schematic drawing showing the 
tappings and what particular service they are to 
be used for. For the system to work effectively 
and safely, the tappings on the buffer vessel 
should only be used for their designated service.

System	Configuration	Schematic	Drawings
The system configuration schematic drawings 
provide the correct layout for linking the NPE 
Water heaters to the buffer storage vessel
and the correct layout of the pipework to be 
used. The components in the buffer storage 
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kit should only be installed in the layout shown 
on the schematic drawings. This buffer vessel 
system has been designed to specifically work 
with this type of gas fired continuous flow 
(instantaneous) water heater and the installer 
should not deviate from the layout design shown.

Temperature	&	Pressure	Relief	Valve
A Temperature and pressure relief valve sized 
to the total heat input of the water heater(s) is 
supplied with the kit and should be installed
on the buffer vessel in the tapping provided. 
Please take care when installing the T&P valve as 
it can easily be damaged by foreign objects in the 
water system, on the connections or by using the 
body	of	the	valve	to	tighten.	It	is	recommended	
that the system is flushed through thoroughly 
before the T&P valve is fitted to avoid foreign 
body contamination. A certificate of conformity 
and a test certificate for the T&P valve are 
available on request from CHWS Ltd.
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ProStor NPE - DHW Buffer Vessels

Prostor NPE Dimensions

NPE 200 NPE 300 NPE 500 NPE 800 NPE 1000

A 580 750 750 1080 1080

B 450 500 650 900 900

C 1485 1710 1690 1604 1907

D 1248 1435 1418 1254 1557

E 1148 1335 1318 1154 1457

F 676 710 713 717 717

G 556 590 593 597 597

H 436 470 473 477 477

I 316 350 353 357 357

J 196 230 233 50 50

ProStor NPE Connections NPE 200 NPE 300 NPE 500 NPE 800 NPE 1000

1 Domestic Hot Water Outlet 1 1/2” 1 1/2” 2” 2” 2”

2 Manual Reset Overheat Thermostat 1/2” 1/2” 1/2” 1/2” 1/2”

3 Temperature & Pressure Relief Valve (x2) 1 1/2” 1 1/2” 1 1/2” 2” 2”

4 Hot Water Inlet from Water Heaters 1” 1” 1 1/2” 1 1/2” 1 1/2”

5 Control Thermostat 1/2” 1/2” 1/2” 1/2” 1/2”

6 Optional Immersion Heater 2” 2” 2” 2” 2”

7 Bi-Directional Cold Water Inlet / Supply to Water Heaters 1 1/2” 1 1/2” 2” 2” 2”

8 Drain 1/2” 1/2” 1/2” 3/4” 3/4”
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NPE Buffer Systems

NPE 32 - Buffer System Performance - 
l/hr @ 50 Deg Delta T - 1st Hour

ProStor Buffer Vessel Capacity
300 500 800 1000

Number 
of NPE 

32 Units

1 1198 1392 1710 1865
2 2098 2292 2610 2765
3 2998 3192 3510 3665
4 N/A 4092 4410 4565
5 N/A N/A 5310 5465
6 N/A N/A N/A 6365

NPE 24 - Buffer System Performance - 
l/hr @ 50 Deg Delta T - 1st Hour

ProStor Buffer Vessel Capacity
300 500 800 1000

Number 
of NPE 

24 Units

1 982 1176 1494 1649
2 1666 1860 2178 2333
3 2350 2544 2862 3017
4 N/A 3228 3546 3701
5 N/A N/A 4230 4385
6 N/A N/A N/A 5069

NPE Modular System : Options 
• Built in Redundancy
• Large Peak Demand Flow Rates Available

Where larger outputs are required, units can be 
manifolded together or combined with ProStor 
Buffer	Vessels	to	satisfy	large	demands.

This	system	is	easy	to	install	and	offers	a	more	
flexible	option	than	traditional	gas	fired	water	
heaters	which	can	be	difficult	to	position	due	to	
their size and weight. Having multiple units in a 
cascade arrangement gives built in redundancy to 
the	system	and	the	buffer	storage	vessel	means	that	
large peaks in demand are easily coped with.

NPE Buffer System: Features 
• Modular System
• Easy	to	Install
• Compact Physical Footprint
• Easy to Service & Maintain
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TSTAT 1 (Control Stat) on the buffer vessel 
controls the temperature of the system by turning 
the primary pump on/off, therefore TSTAT 1 
needs to switch the primary pump.

TSTAT 2 is the overheat cut out stat and should 
be wired to ensure the electrical power to
the water heater and primary pump is shut off 
when activated by an overheat situation.

The electric supply to the water heater(s) must 
be via the manual resetting thermostat (TSTAT 2) 
placed in the highest port on the buffer vessel. 
This is to shut down all of the water heaters if the 
temperature	in	the	Buffer	Vessel	rises	to	95°C.	
This is the only time the units should be isolated. 
Leave a permanent live power supply the units to 
facilitate fan overrun and frost protection.

The wiring for TSTAT 2 should be done from 1 
to 2 so that the connection is closed when the 
system is operating safely, and opens if it over-
heats	for	any	reason.	If	it	opens	the	power	to	
all water heaters will be lost and the red button 
must be pushed to restart the system. Set the 
temperature	to	95°C.

1 - 2 close on temp fall. 1 - 3 close on temp rise.

The temperature of the water in the cylinder is 
controlled by turning the primary pump on and 
off. When the temperature in the buffer vessel 
is below the temperature set-point on TSTAT 1, 
the primary pump is On. This drives the water 
through the water heaters, which activates the 
heaters and heats the water to the water heater 
set-point. The water heater set-point must be 
higher than the set-point of TSTAT 1, normally 74 
deg C.

TSTAT 1 is used as the control thermostat and 
is installed in the middle of the buffer vessel. 
This	makes	and	breaks	the	240V	supply	to	the	
pump. The pumps supplied by CHWS are single 
phase pumps. They should have a local isolator 
for servicing the system. Wiring should be done 
through 1 and 2 so that the primary pump is on 
when the temperature is low and the TSTAT 1 is 
calling for heat.
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TSTAT 1
EB-S 30/L280 High Limit Stat
Control Thermostat

TSTAT 2 EBS-8

TSTAT 2 should be installed in the top (1/2 inch) 
port of the cylinder

TSTAT 1 should be installed in the middle (1/2 
inch) port.

Please	Refer	To	The	Npe	Installation	Manual	
For Setting Up The Water Heater(S), Operating 
Parameters, Flueing And Commissioning
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