
Why does the AP34 need an expansion tank? 
 

A de mand pu mp such as the AP34 i s desi gned to turn on and off as the system de mand f or 

wat er changes. It does thi s wi th a pressure s wi tch.  

When the pump i s first turned on i n a cl osed system, the pump will run, the wat er will fl ow i nt o 

the system until the syste m pressure i ncreases past the pump pressure s wi tch shut off poi nt and 

then the pump t urns off.  

When a val ve i s opened de mandi ng wat er, the syste m pressure dr ops bel ow the pump pressure 

s wi tch shut off poi nt, the pump t urns back on and pumps wat er to meet the wat er fl ow 

de mand.  

When the val ve i s agai n cl osed the pump wi ll conti nue to run until the syste m pressur e agai n 

reaches the pump pressure s wi tch shut off poi nt and the pump agai n will turn off. 

 

If there are onl y t wo states i n the de mand fl ow, ON – Full fl ow and OFF – No fl ow, there woul d 

be no need f or an expansi on tank. I n wat er suppl y systems usi ng el ectri c sol enoi d fill val ves thi s 

is true and no expansi on tank i s needed.  

 

However i n systems usi ng mechani cal fl oat val ve thi s is not true. As a mechani cal fl oat val ve 

opens and cl oses the si ze of the openi ng through whi ch the water fl ows changes i n size.  When 

it is all the way open or compl etel y cl osed there i s no probl em, it is the transi ti on from open t o 

cl osed whi ch causes the probl em.  

 

As the val ve outl et openi ng gets s mall er, though wat er i s still flowi ng, the syste m pressure 

i ncreases. Event uall y the pressure will i ncrease to the pump shut off poi nt and the pu mp will 

turn off. But si nce some wat er i s still fl owi ng, the pressure will rapi dl y drop and the pu mp will 

qui ckl y turn back on, re- pressuri ze the syste m and turn back off. The pump will repeat thi s cycl e 

until the fl oat val ve closes compl etel y.  

 

Thi s rapi d ON- OFF cycl e, ref erred to as CYCLI NG, can cause the pr essure s wi tch to over heat, 

mel t and sti ck i n the ON or OFF posi ti on. If the pressure s wi tch is stuck i n the OFF positi on, 

obvi ousl y the pump stops runni ng and the wat er fl ow de mand cannot be met. If the pr essure 

s wi tch i s stuck i n the ON posi ti on, the pump can over pressuri ze the syste m causi ng the pu mp 

to l eak or causi ng damage to the mot or fro m over heati ng.  

 

 



An expansi on tank, also call ed an accumul at or, is a tank wi th a bl adder and a pressuri zed 

cha mber i nsi de. The ai r pressure cha mber is on one si de of the bl adder and the ot her si de of 

the bl adder the cha mber i s connected to the wat er fl ow system.  

 

When the system water fl ow i s hi gh and the pressure i s l ow the pressuri zed bl adder forces the 

wat er out of the expansi on tank i nto the wat er fl ow strea m. As the fl oat val ve starts to cl ose 

and the system pressur e i ncreases the syste m wat er pressure pushes back on the bl adder, 

filli ng the tank wi th wat er. As the tank fills the i ncreased fl ow keeps the pump runni ng l onger 

bef ore the system pressure reaches the shut off poi nt.  

Wi t h the pump off and wat er still fl owi ng from t he val ve, si nce it is not yet cl osed, the system 

pr essure starts to drop. As the system pressure drops, the bl adder starts to push water out of 

the tank i nto the water fl ow strea m. Thi s keeps the fl ow hi gher so the pressure does not drop 

as fast. Thi s sl ows the pressure drop and keeps the pump off longer, bef ore the pressure drops 

bel ow the pump shutoff poi nt and it turns back on. So the expansi on tank or accumul ator 

reduces the cycli ng and protects the pump.  

 

There are ot her types of pumps whi ch can be used i n thi s type of system wi thout using an 

expansi on tank:  

AP38 – Thi s pump does not have a pressure s wi tch, it has a pressure sensor that sl ows the 

pu mp down as the pressure i ncreases and then turns the pump off once the shut off pr essure i s 

reached.  

As the fl oat val ve starts to cl ose, the val ve outl et openi ng gets smal l er and the system pr essure 

i ncreases. The pu mp senses the i ncreased pr essure and sl ows the pu mp down, the flow 

decreases and the system pressure stabilizes, or at l east it does not i ncrease as fast. Once the 

val ve cl oses the pump shuts off. Thi s prevents cycli ng and protects the pump.  

 

AP63 – Thi s pump still has a pressure s wi tch, but al so has an i nter nal by- pass system that keeps 

the pump runni ng as the pressure i ncreases whi ch all ows the pump t o run l onger befor e it shuts 

off. 

When the fl oat val ve is full y open, the syste m pressure i s l ow and the i nternal by- pass val ve i s 

cl osed all owi ng the full fl ow of the pump to go out i nto the system. As the fl oat val ve starts to 

cl ose, the val ve outl et openi ng gets s mall er and the system pressure i ncreases. The i nternal by-

pass val ves then open up, the pump fl ow decreases and the system pressure does not i ncrease 

as fast. Once the val ve cl oses the system pressure i ncreases to the shut off poi nt and the pump 

shuts off. Thi s prevents cycli ng and protects the pump.  

 

 


