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 The safe and accurate dosing of dry bulk materials is crucial, in order to produce a blended product to exacting 
formulas, repeatedly, and on large scales. This white paper outlines the most critical points that operators should consider 

when designing, building and procuring equipment for their dosing operations.

Cone Valve working with granulated plastics 

1. DESIGN OF DOSING SYSTEM

The dosing system should be designed to meet the production goals for your specific product and packaging needs. This 
includes evaluation of the product blend formulation and the flow characteristics of each component of the blended 
product. After careful evaluation, the system can be configured to provide the desired product batch size and throughput 
needs.

2. IBC DESIGN EXPERIENCE

For large scale production, IBCs are used to feed the blend components to the blending IBC. The size and configuration of 
the IBC is based upon the desired batch size. From the desired batch size, the configuration and geometry of the IBC can be 
selected. Then the design is optimized for both product discharge flow and for cleanability. Particular attention is provided 
to the geometry of the IBC to ensure that the product components and the final blend can flow easily without bridging 
or rat-holing during discharge. IBCs are typically provided with either 45 or 60 degree hopper bottoms to aid in consistent 
product discharge. 
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3. CLEANABLE DESIGN

The ability for dosing IBCs to be cleaned is critical to ensure product quality and consistency. Operators can ensure high 
cleanliness standards for their dosing operations by selecting IBCs that are:

  Constructed of stainless steel, typically Type 304 or Type 316 or Type 316L. Other material such as Hastelloy 
and 6-moly alloys can also be used. The material type is selected based on the corrosion resistance needed 
for the product and production environment. All of these materials are hygienic, cleanable and durable.

 The product contact surfaces should be prepared for the cleanliness required for the customer’s 
application. When required, the internal product contact surfaces are ground and polished smooth and 
flush to ensure full release of the powder products. Additionally, the internal surface should be supplied 
with an electropolished (mirror-like 10 Ra) surface if required. For many chemical products and for powder 
metal applications, a mill finish is economical and is sufficient for the required product quality standards.

IBCs Cleaning Station 

4. MATERIAL/PRODUCT TESTING

Along with evaluation of the overall dosing process needs, careful evaluation of each of the product components is 
recommended. When required for new material blends, the product should be tested to ensure that product will flow as 
expected to meet the production throughput goals.

5. CROSS-CONTAMINATION

When producing only one product, cross-contamination is not an issue, but if there are many products processed, there is 
a risk of cross-contamination between them. 
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This problem occurs when using the same IBCs to process different products; this is why it is essential to select an IBC 
design geometry which can be easily cleaned. Dosing systems should provide optional air cleaning, followed by a water 
rinse. Part of the design evaluation should include consideration of the cleaning challenges of the different products that 
will be processed to identify and manage the risk of cross-contamination.

6. CONE VALVE DESIGN

The IBC discharge outlet is usually fitted with a simple, economical butterfly valve. However, for dosing operations, where 
precision discharge is critical, a cone valve is recommended. The cone valve offers a superior level of discharge precision, 
meaning that it allows you to have very precise product blends. A cone valve provides the following advantages:

  A cone valve can be “slightly opened” to provide a very small, but controlled discharge. When the desired 
amount of material has been released, the cone valve can quickly stop the flow by closing. Butterfly valves 
cannot provide this same level of precision flow control.

  A rotary butterfly does provide better control than a simple butterfly valve, but a rotary butterfly valve 
is limited by the volume of the rotary vane cavity; a cone valve does not have this limitation.

  A cone valve works well with difficult flowing materials. If the powder material tends to flow poorly, 
bridging or rat-holing, then a cone valve is an excellent choice to improve flow. When the material “hangs 
-up” in the IBC, the operators sometimes employ unsafe practices of hitting or beating the IBC with a 
mallet, pipe or bat in an effort to start product flow again. This practice should be avoided by using cone 
valve technology. The cone valve works by pushing up into the product, breaking loose the stuck or bridged 
material while opening the outlet for discharge flow.

  Segregation Note: If bridging or rat-holing occurs during discharge of the blended product then 
segregation may occur. This creates a serious quality issue that can be avoided by the use a cone valve.

Container System with automated Butterfly Valve Pharmaceutical Container System with Cone Valve
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7. CONTAINMENT LEVEL

The design of dosing system should include consideration of the required OEL – Operator Exposure Limit. This is a mandated 
safety limit imposed by the Government to protect the operator from dangerous chemical, compounds and fumes. The 
required OEL for the product should be identified so valves and fittings that meet that level can be selected.

8. AUTOMATION OF DOSING PROCESS

As most facilities will operate the equipment on multiple shifts, with multiple operators, software that provides a 
repeatable process is essential. This includes ease of operation through the control panel (OIT). This ensures that the 
equipment is operated safely and with interlocks for safety and for repeating the process. This would include User prompts 
as required for each recipe. Further considerations:

  Some Customers have only a few recipes, but most have several and a few have hundreds of product 
recipes. Therefore, each operator may need help selecting the correct materials for dosing. The dosing 
system automation software allows the operator to select the desired recipe, confirm that the correct 
materials and in place and to initiate the automated dosing sequence.

  The software also includes safety interlocks to confirm proper docking of the IBCs before and after 
loading/discharge/dosing.

  Automation enables precision and repeatability goals to be met by reducing the opportunity for human 
error.

  Automation software is selected to match the customer’s preferred software vendor.

9. REPEATABLE/VALIDATED PROCESS

Repeatability is one of the top considerations for dosing operations. Each stage of the dosing process must be repeatable, 
as many times as required, while maintaining precision dosing. The Automation System, integrated with your process 
instructions, allows the process to be validated to assure your customers of the expected product consistency, potency and 
quality.

10. TESTING – FAT/SAT

The completed dosing system is assembled and Factory Acceptance Tested to confirm proper operation. During the FAT, 
the equipment is used for software testing and for customer operator training. After installation at the customer site, 
service can be provided for Site Acceptance Testing, Operator Training and Startup with actual product.
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DOSING SYSTEM 
EXPERIENCE
Customers ultimately use a powder dosing system to produce a product from 
a few to several component materials. Designing and building a dosing system 
for your application is best done with the input of an IBC and dosing station 
expert from the start. If precise dosing is a requirement of your industry and 
your customers, then an experienced dosing system designer and manufacturer 
is essential.

At THIELMANN we encourage our customers to involve us at the earliest possible 
stage of the project, so that we can confidently help to design and build a dosing 
system solution that suits their specific product application.

THIELMANN Dosing Container System with shuttle and cleaning arm
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CONTACT US. WE ARE THE 
EXPERTS YOU CAN TRUST
sales@thielmann.com
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