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1 Product description 

Synventive HR systems are temperature-controlled runner systems (230V) 
installed in injection molds for melt distribution and generally for plastics 
manufacturing optimization. Synventive HR systems generally comprise an 
inlet bushing (1), a manifold (2), multiple nozzles (3) and system support 
elements (4). These essential parts can be optionally supplemented with 
meltflow control, connections, hot halves and temperature controllers, 
depending on type or application. (Fig. 1) 

 
Fig. 1: General drawing of an HR system 

1.1 Nozzle types 
There are three types of Synventive hot runner nozzles ! single nozzles, sliding nozzles and screwed nozzles, which can be 
heated in two ways. 

1.1.1 API heating  

API nozzles are heated from outside through several heating zones with the 
corresponding power distribution (Fig.2: API heating). These zones are placed 
in multiple points along flow path so as to provide an optimum energy amount to 
the specific sections, thus ensuring a homogeneous temperature profile. 

 
Fig.2: API heating 

1.1.2 APT heating  

APT nozzles are heated from outside using a single zone. Heat pipes are 
located parallel to the flow channel; through active energy transfer and 
distribution from the respective thermal source, these pipes ensure a 
homogeneous temperature profile along flow path. A heater band is usually 
incorporated, depending on application specifics (Fig.3: APT heating). 

 
Fig.3: APT heating 
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1.1.2.1 Heat pipe operation  

The heat pipe comprises a vacuum cut-out (a) with a capillary structure (b) 
inside. Heat transfer inside this pipe is ensured by circulation provided by 
evaporation, vapor expansion, vapor condensation and condensate backflow 
due to capillary forces. (Fig.4) 

c) Energy intake through evaporation  

d) Vapor expansion in the  direction of lower pressure  

e) Heat transfer through condensation  

 
Fig.4: Heat pipe operation 

1.1.3 Single nozzle 

Single nozzles are hot runner nozzles with the inlet bushing directly mounted on 
the nozzle head. These nozzles are therefore also called heated inlet bushings 
or heated sprue bushings (Fig.5: Single nozzle, API type / Fig.6: Single nozzle, 
APT type). 

 
Fig.5: Single nozzle, API type 

 

 
Fig.6: Single nozzle, APT type 
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1.1.4 Sliding nozzles 

Sliding nozzles are hot runner nozzles mounted to manifolds by pressing the 
face of the nozzle head to the bottom surface of the manifold, the connection 
being such that during heating, the expanding manifold can "slide# on the nozzle 
heads. This style of nozzle is also referred to as a "support ring nozzle# (Fig.7: 
Sliding nozzles, API type /Fig .8:  Sliding nozzles , APT). 

 
Fig.7: Sliding nozzles, API type 

 

 
Fig .8:  Sliding nozzles , APT type 

1.1.5 Screwed nozzles 

Screwed nozzles are hot runner nozzles screwed into the manifold. This style of 
nozzle is also referred to as a "threaded nozzle# (Fig .9: Screwed nozzles, API 
type / Fig .10:  Screwed nozzles , APT). 

 
Fig .9: Screwed nozzles, API type 

 

 
Fig .10:  Screwed nozzles , APT type 
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1.2 Hot half 

Synventive can also supply HR systems as complete hot half. Hot half is a preliminary stage for the fixed mold half and, 
as such, is supplied inclusive of the respective plates. The plates are fitted with cables and, if applicable, hose 
connections (hydraulics and pneumatics, if applicable), fully mounted and ready for assembly. Hot halves are designed 
and built to the customer$s mold specifications. 

 
Fig.11: Hot half sample 

Parts 

1 Screwed nozzle 

2 Sliding nozzle 

3 Manifold and inlet bushing 

4 Valve gate operation cylinder - actuator 

5 Cables  

6 Hose connections 

7 Clamping plate 

8 Spacer plate 

9 Nozzle plate 

 
 
 

1.3 Purpose of use of a HR system 

1.3.1 Use compatible with the intended purpose 

 The goal of the HR system is to carefully transport the 
melt from the plastification unit to the cavity with an 
optimum temperature distribution and optimum distribution 
concept. 

 Use in conformity with the specified purpose also includes 
the study and understanding of and the compliance with 
all instructions and tasks of the submitted instructions for 
use. 

 Synventive HR systems and single nozzles are not stand 
alone systems and must be incorporated in the injection 
mold for use. 

 Synventive HR systems may be incorporated only into 
specially designed cavities of injection molds. 

 All Synventive HR systems are used exclusively for the 
processing of thermoplastic materials based on the 
individual requirements of the specified material. 

 To guarantee a reliable operation of the HR system, it is 
necessary to comply with the specified periodic 
inspections and regular maintenance. 

 A max. injection pressure of 26,000 psi (1790 bar) applies 
to Synventive HR standard components 

 

1.3.2 Use in conflict with the intended purpose 

 Synventive HR systems may be only used in the manner described in 1.3.1. Any other use is excluded. If the HR system is 
used in any manner that contradicts the intended purpose, the right to any warranty claims shall cease to exist. 


