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Differential by-pass valves  
Art. 554  

                                           

 

100% MADE IN ITALY  

 

Function Pintossi+C differential by-pass valve is the perfect solution in order to avoid noise 

and failures in heating systems using two ways motorized zone valves or 

thermostatic radiator valves. 

The valve limits the maximum differential pressure value when the pump is in 

function, ensuring a flow recirculation proportional to the simultaneous number of 

valves closed. 

The same valve can be correctly used even in heat pumps systems, to maintain the 

minimum flow rate value requested for the proper circuit functioning. 

The main duty of the valve is to maintain, as much close as possible, the pump to 

its nominal flow rate value, or to the minimum requested nominal value for variable 

speed circulators. 

Yellow brass finishing. 

 

Product range 

 

Fluids: 

Max. glycole: 

Max. working temp.:  

Max. working pressure: 

Pressure range regulation: 

Water or glycol solutions 

30% 

100°C 

10 bar 

0,1 bar – 0,6bar 

 

Materials Body: 

Obturator: 

Gaskets:  

Spring: 

Wheelhandle: 

Brass CW617N 

Brass CW617N 

EPDM/NBR 

Stainless steel 

ABS  

 

SCHEDA N° DATA AGG. 

0162639001 08/2026 
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Dimensions  

ART ØA ØB C ØD E F G CH 

554 3/4" 3/4" 64 40,5 22 89,5 111,5 37 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Installation The differential by-pass valve should preferably be installed downstream of the circulation pump, ensuring that the flow 

direction corresponds to the arrow marked on the valve body. 

 

When the valve is used in large heating systems, it is recommended to install one valve on each riser rather than installing 

multiple valves in series within the boiler room. 

 

The valve may be installed in any orientation. 

 

HEAT PUMP SYSTEMS 

The valve should be installed downstream of the buffer tank (if fitted) and upstream of all components that may restrict 

or interrupt the flow, such as zone valves, thermostatic radiator valves, or other flow control devices. This arrangement 

allows the differential by-pass valve to open automatically whenever these devices reduce the system flow rate, thereby 

maintaining the minimum flow rate required by the heat pump. 

 

Correct positioning of the valve also ensures that the thermal energy stored in the buffer tank remains available to the 

heat pump during operation. This helps maintain stable operating conditions, reduces unnecessary start-stop cycles, and 

improves the overall efficiency and reliability of the system. 
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Pressure  

regulation 

The regulation can be done just by turning the handwheel to the required value 

using the graduated scale.  

The numbers correspond to the differential pressure in metres to open the by-pass. 
Locking and un-locking the valve to the chosen set value can be done using the 

screw equipped on the valve’s wheelhandle. 

 

PRACTICAL EXAMPLES 

Heat pump system – maintaining the minimum flow rate 

he selection and adjustment of the differential by-pass valve shall be carried out in accordance with the technical 

specifications and nominal operating data of the circulation pump integrated into the heat pump. 

 

The valve can be adjusted by following the procedure below: 

 

1. Switch off the heat pump and fully close all secondary circuits so that the entire flow is directed through the 

by-pass valve. 

2. Set the differential by-pass valve to its minimum differential pressure setting, corresponding to the fully open 

position. 

3. Start the heat pump and verify the circulating flow rate using the value displayed by the unit's control system 

or by means of an in-line flow meter installed on the circuit. 

4. Gradually increase the valve setting until the minimum flow rate specified by the heat pump manufacturer for 

correct operation of the unit is achieved. 

5. Reopen all secondary circuits and verify that, under normal operating conditions, the by-pass valve opens only 

when the system flow rate falls below the minimum value required by the heat pump. This confirms that the 

valve is correctly adjusted and will operate only when necessary. 

 

Apartment heating system with thermostatic valves 

Start the system, ensuring that all control valves are fully open and that the by-pass valve is set to its maximum value 

0,6. Then close approximately 30% of the thermostatic valves. 

Gradually open the valve using the adjustment knob. Use a thermometer, or simply check by touch, to detect when hot 

water begins to flow through the by-pass circuit. 

When an increase in temperature is detected, reopen the thermostatic valves that were previously closed and ensure that 

hot water is no longer flowing through the by-pass. Finally, lock the knob in the identified position by tightening the fixing 

screw. 

 

 

Flow rate 
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Sizing in heat  

pump systems 

In heat pump systems, it is essential to maintain the minimum flow rate specified by the manufacturer under all operating 

conditions. This ensures the correct operation of the heat exchanger, prevents safety shutdowns due to insufficient flow, 

and preserves the efficiency, reliability, and service life of the system. 

 

In systems where the primary and secondary circuits are hydraulically separated, this requirement is typically achieved by 

installing a low-loss header (hydraulic separator), which maintains the minimum flow rate through the heat pump 

regardless of variations in the flow demand of the distribution circuit. 

 

To ensure correct system operation and make full use of the thermal energy stored in the buffer tank, the differential by-

pass valve should be installed downstream of the buffer tank. This configuration allows the heat pump to operate with 

an adequate water volume at all times while maintaining the required minimum flow rate, even when the heating circuits 

are partially or completely closed. It also contributes to maintaining hydraulic stability and reducing unnecessary operating 

interruptions. 

Rated Heating Capacity 

PDC [kW] 
4 5 6 8 10 12 14 16 18 22 25 

Max. Flow Rate [l/h]  

(∆T = 5 °C) 
688 860 1.032 1.376 1.720 2.064 2.408 2.725 3.096 3.784 4.300 

554 

 

3/4" 

 

This table provides a preliminary sizing guide for the hydraulic circuit of a heat pump system, assuming a temperature 

difference (ΔT) of 5 °C between the supply and return lines. 
 

It correlates the following parameters: 

• Rated heating capacity of the heat pump [kW] 

• Maximum system flow rate [l/h] required to deliver the rated capacity with a ΔT of 5 °C 

• Recommended nominal pipe size to maintain acceptable water velocity and pressure loss within the hydraulic 

circuit. 

 

During the design stage, the differential by-pass valve should be sized by selecting a pressure setting that allows the valve 

to open at a differential pressure slightly higher than the pressure loss of the circuit under normal operating conditions. 

The flow diverted through the by-pass should be at least equal to the minimum flow rate required by the heat pump, 

ensuring that the minimum flow through the heat generator is maintained even when one or more heating circuits are 

closed. 

 

There is no universal minimum flow rate expressed as a percentage of the nominal flow that applies to all heat pumps. 

Manufacturers generally specify a minimum flow rate as an absolute value, expressed in l/min or m³/h, which varies 

depending on the unit size and operating mode. 

 

As a general design guideline, the minimum required flow rate is typically in the range of 30–50% of the nominal flow 

rate. 

 

However, the flow rate required during the defrost cycle must also be taken into account, as it may be significantly higher, 

typically reaching 50–70% of the nominal flow rate, and in smaller heat pump models it may approach the full nominal 

flow rate. 
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Fluid  

characteristics 

Reference standard for water treatments in heating systems is Norm UNI 8065:2019 which regulates the parameters that 

must be observed to avoid scale and corrosion phenomena. 

In order to grant product warranty, the fluid characteristics must comply with the rules in force in the country of relevance 

or at least present features not less to the ones prescribed by the Norm UNI 8065:2019. 

In particular, minimum standards necessary but not sufficient to control are the following: 

 

Fluid aspect: Limpid 

PH: Between 7 and 8 

Iron (FE): < 0,5 mg/kg (< 0,1 mg/kg for steam) 

Copper (CU): < 0,1 mg/kg (< 0,05 mg/kg for steam) 

Antifreeze: Passiveted Propylene Glycol 

Conditioning: as indicated by the producer 

In any case when using antifreeze and conditioning solutions, is required to control and verify the correct 

compatibility between these substances and the construction materials stated in Pintossi+C technical 

datasheet. 
 

 

The information contained in this document is provided for guidance and product selection purposes only. Pintossi+C S.p.A. accepts no liability for any improper use of the 

information provided herein. This document is not intended to replace the design and sizing of the hydraulic system. 

 


