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Mould Temperature Controller

Used for all engineering plastics to achieve its desired properties in final 

product.

Chilling Plant

Used for heat removal during processing commodity plastics like PE, PP, 

PS, PVC & PET for higher productivity.

Mould Clean Unit

Used for de-scaling of mould cooling channels.

Air Chiller

Direct air chiller for Mono/Multi layer blower film plant without heat 

exchanger

Mould Sweat Protector

Used in fast moulding cycle for preventing water condensation on the 

surface of mould.

Topics of Discussion

Quality is only produced by the correct heating and cooling.



Moulding Defects



Heating and Cooling

Target

Lowest possible cycle time at desired part quality

Machine time 15%

Injection 5%

Holding pressure 10%Cooling time 70%

Mould Temperature Control = Process Quality

Important properties of moulded parts, such as 

Mechanical strength

Surface quality

Dimensional stability

Warpage

are determined by the quality of mould temperature control.  



Heating and Cooling

Benefits

� Short cooling time

� Improve  product quality 

� Optimization of moulding process

� Dimensional stability & accuracy in the product

� Improve surface quality of the product

� Control warping and distortion behavior of the product

� Avoid stress cracks and breakage of moulded parts

Either heat is fed into the consuming unit by 

switching in the heating or else heat is extracted by 

switching in the cooling. Heat transfer is done by 

water or a heat-carrying medium which is circulated 

by a pump in the cooling channels of the consuming 

unit.



Mould Temperature Controller

Type of Temperature Controller

Direct / Indirect Cooling

Oil Based System Water Based System

� Oil is used as circulating medium to 

maintain the temperature

� Used in temperature range from 50ºC 

to 150ºC (it can go upto 350ºC)

� Water is used as circulating medium to 

maintain the temperature

� Used in temperature range from 40ºC 

to 95ºC (it can go upto 150ºC –

Pressurized water system)

Selection:

� Required flow rate and pressure

� Required mould temperature

� Processing capacity in Kg/hr.

� Type of material



Temperature range for different materials.

Mould Temperature Controller

Plastic Moulding Compound Short Description
Mould Wall 

Temperature in ºC

Polyethelene, high density HDPE 10 - 40

Polyethelene, medium density LDPE 10 - 40

Polypropylene PP 10 - 50

Polystyrene PS 10 - 60

Liquid crystal polymers LCP 30 - 150

Polyvinyl chloride PVC 40 - 60

Polyamid PA 40 - 60

Acrylonitrile-butadiene-styrene-acrylonitrile ABS 40 - 70

Styrol-Acrylnitril SAN 40 - 70

Polymethylmethacrylate PMMA 50 - 80

Polyamide 6.6 PA 6.6 60 - 120

Polyethylene terephthalate PET 60 - 140

Polyamide 6 PA 6 70 - 90

Polybutylene terephthalate PBTP 70 - 140

Polyphenylene oxide PPO 70 - 150

Polysulphone PSU 70 - 190

Polyoxymethylene POM 80 - 120

Polycarbonate PC 80 - 150

Polyphenylene sulphide PPS 80 - 180

Polyether imide PEI 90 - 180

Polyphenylensulfon PPSU 100 - 170

Polyether sulphone PES 120 - 190

Polyetheretherketone PEEK 160 - 180



Direct Cooling Type – Up to 150ºC Water Based

In direct cooling system, the clean water is 

fed directly in to the cooling circuit without 

intermediate heat exchanger.

This always provides maximum possible 

cooling capacity and temperature changes 

can be achieved very fast.

The heat transfer occurs by the circulation 

medium water which is to be transferred with 

an efficient pump through the consumer.

Equipped with multi-stage solenoid valve OR 

motor driven valve to achieve desire 

temperature.

Achieve up to 150ºC temperature with 

pressurized water system. 

Mould Temperature Controller



Advantages:

There is no heat exchanger in the cooling 

circuit hence heat loss is minimum. 

Direct cooling is always used when higher 

cooling capacity is required. 

Temperature changes response is very quick.

Wide temperature range (i.e. 10 to 150°C, if 

chilled water supply at 10°C)

Widely used in moulding of automobile 

components.

Mould Temperature Controller



Mould Temperature Controller - Advanced Technology

Temperature control system for segmented mould temperature control

Integrated flow monitoring

Increase of productivity via close-to-cavity cooling channels



Close to cavity mould temperature 

control

Close-to-cavity mould temperature control 

allows well balanced and fast heat transfer 

form all areas of the moulded part. The 

special manufacturing technology used at 

gwk allows bypassing of ejectors and cut-

outs, and efficient temperature control of 

slides, cores and even thin fins.

Heating and Cooling



Shortest Cycle Time

The three-dimensional close-to-cavity design of the heating/cooing channels in 

immediate vicinity of the moulded part ensure the fastest possible heat transfer 

and therefore a very short cooling time. The heat exchange surface integrated in 

the non machined mould insert is typically three times as large as it would be if 

produced by conventional drilling technology.

Heating and Cooling



Heating and Cooling of Rollers

Plastic Processing  

applications:

� Lamination

� Coating

� Stretching

� Printing

� Embossing

� Wire & cable

Heating and cooling of the rollers is done either with water or heat-carrying oil, 

according to the type of application and the desired temperature.

* For heating and cooling of screws and barrels, temperature controllers are used  



Air / Water Cooled 

Chilling Plant

Chilling Plant with Screw 

Compressor

Chilling Plant

Minimizing cost through Energy Efficiency



Chilling Plant

Chilling Plant

(Temperature Range 8ºC to 30ºC)

Water Chiller

Capacity 2 to 250TR

Air Chiller (BFP)

Capacity 1500 to 
12000 M3/hr.

Water Cooled
(Cooling of Condenser 
by Cooling Tower)

Air Cooled
(Cooling of Condenser 
by Natural Air)

Water Cooled
Air Chiller

Air Cooled
Air Chiller



Compressor

� Fully hermetic scroll 

compressor with crank case 

heater.

� Low noise compressor.

Condenser

� Large size air cooled 

condenser to take care of 

harsh India summer 

condition.

� Easy to clean and maintain.

Evaporator

� S.S. shell and tube type 

evaporator

Water Pump

� High volume, High pressure.

� Stainless steel impeller & 

housing.

� Low power consumption.

Major Components

Chilling Plant

Fan

� High flow low noise 

axial flow fan

� Semi hermetic screw 

compressor

� Most energy efficient 

with step less control 



Chilling Plant Schematic Diagram



Water Cooled Chiller

Advantages

� Efficiency is more, if water available 

from cooling tower at 30ºC 

temperature.

Disadvantage

� Higher Maintenance due to 

piping/scaling etc. as water passes 

through condenser.

� Operational cost is high as 

additional equipments like softening 

plant, cooling tower, water pump is 

require to get best utilisation of 

Chiller.

Water Chiller

Air Cooled Chiller

Advantages

� Cooling tower does not required, 

hence eliminating clumsy piping and 

other accessories.

� Minimum problem of scaling and 

corrosion in condenser.

� Less maintenance.

Disadvantage

� Efficiency may decrease, depending 

upon the ambient condition.



Installation - Tips

Precaution

Water Pipe

� Preferably UPVC, CPVC,PPR

� S.S. Pipe with Insulation

� Bend should be as minimum as  

possible

Know Your Water

Total Dissolved Solids (TDS) 

: 200 PPM Max

Total Hardness

: 50 PPM

pH : 7.7 to 7.8

Location of Air Cooled Chiller



Air Cooled Chiller - Duct Arrangement



Chiller Capacity and Selection

1 Ton    =    3024 Kcal / Hr.   =    3.5 KW (Nominal Cooling Capacity)

How to select Capacity of Chilling Plant ?

Selection Criteria [A]

Q1 = Material Output in Kg/hr.  X  ∆H
(Nominal Cooling Capacity in KW) -------------------------------------- X 1.6 (Factor of safety)

3600

∆H = Enthalpy difference for the material output Kj/Kg
(ie. HDPE-650, LDPE-550, PP-520, Nylon-550, PET-550, LLDPE-650)

Q2 = Installed Hot Runner Load in KW X 0.65 (If any)
Q3 = Installed Hydraulic Load in KW X 0.35 (If any)

Q1+Q2+Q3 = Required Cooling Capacity (KW) of Chiller

Example (Output : 250 Kg/hr., Material : HDPE)

250 X 650
= ------------ X 1.6  

3600

= ~ 72 KW (21TR) Required Cooling Capacity

Selection Criteria [B]

Cooling Capacity in KW = LPM   X   ∆T (3 – 4ºC) 
-------------- X 60

860

∆T = Temperature difference of Water In and Out

LPM = Water Flow in Litre Per Minutes  



Chilling Plant with Water to Water Heat Exchanger

For Pipe Plant/Open water tank Application



Chilling Plant with Hot/Cold Water Tank Arrangement



Chilling Plants with Central Water Tank 



Offline Water Filtration System

� Large size filter with less maintenance.

� Higher efficiency with low power 

consumption

� 6-way-filter valve made from plastic 

with hand lever for manual filter control, 

sight glass in the back-flushing line.

� Operation sequence: filtering, back-

flushing, clear rinsing, emptying.

� Corrosion resistant filter pump, self-

priming, including coarse particle filter 

with easily removable filter basket.

� Float switch for installation in the 

cooling water tank as dry running 

protection for the filter pump
Application

Cooling tower water tank

Underground central water tank



Chilling Plant

Opt for right cooling method

� Identify requirement of cooling water as normal cooling water 30ºC to 35ºC 

and chilled cooling water (below 30ºC).

� Selection of chiller capacity based on location, application, processing 

machine output, water temperature, water flow and pressure.

� Insulate/Protect the cooling network (piping) from external heat.

� Correct size of piping for the desired flow of water to the consumer and no 

back pressure for uniform circulation.

� Set correct water temperature in the chiller to avoid excessive cooling on the 

mould which leads to mould sweating.

� Use always soft/RO water to avoid scaling in the pipes and mould cooling 

channels.



� Micro-processor controls with alpha-numeric 

digital display

� Robust, powerful stainless steel immersed pump.

� Monitoring of pH-value of the cleaning process.

� Integrated touch-free flow measurement.

� Manual flow reversal.

� Integrated heating to accelerate the cleaning 

process.

� Automatic neutralization of the cleaning solution 

after cleaning process.

� Strainer in return water line for collection of dirt 

particles.

Mould Clean Unit



Polluted cooling channels increase the temperature of the mould wall and thus 

reduce the quality of the moulded part while at the same time cooling time is 

increased.

Mould Clean Unit



Direct Air Chiller for Blown Film Plant

Air Chiller



Blown Film Plant - Bubble Cooling
Water Chiller



Direct Air Chiller

Blown Film Plant - Bubble Cooling



Selection Criteria

Air Flow (CFM OR M3/HR) of Cooling  

Ring Blower

Air Chiller

� Direct cooling technology for air 

blown film lines.

� Consistency in air temperature 

regardless of environmental 

condition improves film quality.

� Desired air temperature can be 

achieved in shorter time.

� The Air Chillers are design to adjust 

the power consumption according to 

the actual requirements.

� Low air temperature can be 

achieved at lower power 

consumption compare to 

conventional water to air chilling.

� Energy saving up to ~15% compare 

to conventional system.

Advantages



Air Chiller

Installation on Floor (OBC Cooling)



Installation on Platform (IBC and OBC Cooling)

Air Chiller



Mould Sweat Protector

Purpose:

To prevent mould sweating while 

circulating lower temperature water in 

the mould.

Requirement of Process:

To have dry air at lower temperature 

than the ambient temperature at desire 

flow to prevent mould sweating on 

mould surface.



Mould Sweat Protector

� First ambient air is suck through the filter which is 

washable and replaceable then cool down the air 

upto temperature of 3ºC in two steps and then 

again heated upto a temperature of 25ºC.

� The first Chilling step require a chilled water from 

the plant Chiller at the same temperature used in 

mold cooling. Then will pre-cool the air from 

ambient temperature to about 12 - 15ºC lower 

than ambient temperature.

� This air will pass through the evaporator of 
refrigeration circuit and will cool further down to 
3ºC.

� During above two steps of cooling, the air looses 
it's moisture and will be considered as a dry air.

� This air will again heated up in the condensing of 
the refrigeration circuit. The heat extracted from 
the air in the second chilling step (evaporator) is 
given back to the air after it has lost the moisture.

Working Principle



Mould Sweat Protector

Application

� PET Preform

� Single stage Moulding Machine

� High output Cap Moulding Machine

� IML

� Thin Wall Containers

� Faster Moulding Cycles

Selection Criteria

� Mould area

� Machine clamp side area

� Output in Kg/hr.

� Material to process



Mould Sweat Protector



Mould Sweat Protector
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