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IExecutive Summary

In modern commercial food, beverage, and
dairy manufacturing facilities, fluid handling
infrastructure accounts for a massive proportion
of daily operational energy draw and routine
maintenance hours. Centrifugal pumps are the
baseline choice for processing low-viscosity
fluid matrices and executing Clean-in-Place
(CIP) recirculation loops. Among historical
configurations, the classic “C-Series” hydraulic
envelope remains a widely recognized industry
design benchmark.

However, original standard C-Series style pumps often encounter critical performance boundaries, specifically relating to
mechanical shaft vibration, unstable impeller retention, and complex maintenance curves. This case study evaluates the design
upgrades and technical specifications of the Ampco EC+ Series “C-Series style” centrifugal pump. It examines how strategic

upgrades to shaft stability, a modular seal system, and a balanced impeller arrangement address legacy inefficiencies while
maintaining cost-effective market integration.

Up to 270 m3/h 60 meters 1,200 cP
MAX FLOW VOLUME MAX DISCHARGE PRESSURE MAX FLUID VISCOSITY

I1. Technical Challenges in Traditional C-Series Configurations

Traditional C-Series centrifugal designs generally rely on a split-shaft adapter assembly and a pin-retained or slip-on impeller design.
While simple and economical, this geometry exhibits several mechanical flaws under intensive operating conditions:

* Rotational Instability & Shaft Deflection: Traditional clamping mechanisms often result in microscopic misalignment over
extended operational periods, creating structural harmonic vibrations that damage dynamic mechanical seals.

e Impeller Nut Shifting: Under rapid cyclical valve adjustments or unexpected reverse-torque scenarios (e.g., fluid back-hammering
during abrupt line closures), standard slip-fit impellers can shift axially, scouring the interior casing wall or destroying tolerances.

e CIP Dead Zones: Recessed rear stuffing boxes frequently create un-swept fluid pockets where sugars, dairy fat, and chemical
cleaning agents accumulate, causing product degradation or biological noncompliance.
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12. Architectural Solutions Engineered in the EC+ Series

The Ampco EC+ Series provides a direct, dimensionally
interchangeable solution for traditional C-Series 1
applications while integrating key design i’
improvements. Thousands of units are currently »

active in food, beverage, and water utilities globally. (’ e k _

A. Enhanced Shaft and Threaded Impeller Retention

To completely isolate the pumping head from unwanted deflections, the EC+ is engineered with a heavy-duty, dimensionally rigid
clamped stub shaft designed for seamless preparation and mounting directly to standardized IEC metric motors. This stable shaft
baseline is paired with a highly secure threaded impeller nut design. By substituting standard slip-on pins with an optimized,
heavy-threaded retention mechanism, the pump eliminates mechanical shifting, balancing tolerances across its full operating curve
and extending total bearing and seal life.

B. Heavy-Duty Material Construction standards

To absorb hydraulic shock and survive aggressive environmental exposures, all product-wetted components are constructed

from investment-cast 316L (Werkstoff 1.4404) stainless steel as a factory standard. Motorside structural alignment adapters are
standardly manufactured from robust 304 (1.4301) stainless steel rather than painted iron casting, entirely eliminating exterior paint
chipping,rusting, or pitting during chemical sanitization cycles.

Regulatory Compliance & Certification Boundaries

The EC+ Series is fully compliant with stringent international sanitary guidelines, including 3-A Sanitary Standards. All
wetted dynamic gaskets and internal elastomeric O-rings strictly match the European hygiene framework (EC) No 1935/2004,
facilitating seamless validation during food safety audits.

13. The Modular Mechanical Seal Framework

A key functional aspect of the Ampco EC+ is its highly versatile, modular seal system. The design supports multiple high-quality
material configurations according to formal EN 12756 specifications, allowing engineers to tune the face pairs to the exact friction
and abrasive profiles of different fluids:

Available Seal Configurations
The baseline arrangement utilizes a high-efficiency SM (Single Mechanical) Seal setup. Face combinations are selected based on
process aggressiveness:

e Silicon Carbide vs. Carbon (Q1/B): The preferred standard configuration for general beverage, beer, and dairy transfer loops,
providing low friction and excellent heat dissipation.

e Silicon Carbide vs. Silicon Carbide (Q1/Q1): Specified for sugary confectionery streams, hightemperature syrups, or hot wort lines
where crystal friction rapidly gouges softer seal faces.

¢ Tungsten Carbide vs. Carbon (U1/B) & Tungsten Carbide vs. Tungsten Carbide (U1/U1): Hardened arrangements engineered for
maximum fracture resistance and extreme physical durability in heavy process lines.
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Pump Configuration Model

Inlet Connection Dimension

Outlet Connection Dimension

Maximum Impeller Diameter

EC+ 114 DN 40 (1.57) DN 40 (1.57) 100 mm / 4"
EC+ 214 DN 50 (2.07) DN 40 (1.5") 100 mm / 4"
EC+ 216 DN 50 (2.07) DN 40 (1.57) 150 mm / 6"
EC+ 218 DN 50 (2.07) DN 40 (1.5") 200 mm /8"
EC+ 316 DN 65 (2.5") DN 40 (1.57) 150 mm / 6"
EC+ 318 DN 80 (3.07) DN 40 (1.5) 200 mm /8"
EC+ 328 DN 80 (3.07) DN 50 (2.07) 200 mm /8"
EC+ 428 DN 100 (4.0") DN 50 (2.07) 200 mm /8"
EC+ 4410 DN 100 (4.07) DN 100 (4.07) 250 mm/ 10"
EC+ 6410 DN 150 (6.0") DN 100 (4.0") 250 mm /10"

14. Common Process and Utility Applications

Because of its robust mechanical upgrades and balanced hydraulic contours, the EC+ series is highly versatile across commercial
process plants:

¢ Beverage Filtration and Bulk Bottling: Transfers, low-viscosity products like fruit juices, carbonated beverages, soft
drinks, and bottled pure water smoothly at high volumetric capacities up to 270 m¥h.

¢ Dairy Intake and Processing: Handles raw and pasteurized liquid milk transfer with minimal mechanical shear, protecting sensitive
fat matrices from structural breakdown.

e High-Velocity CIP Supply and Return: Circulates aggressive chemical wash vectors (such as hot caustic soda or nitric acid
concentrations) at maximum discharge pressures up to 60 meters (6 bar), ensuring complete hydraulic sweep across processing
loops.

¢ Flexible Installation Formats: Available in highly customized physical formats to fit unique floor plans, including configurations
with integrated protective stainless steel motor shrouds/covers or mounted on mobhile sanitation carts for flexible multi-tank
processing.

I15. Conclusion

The Ampco EC+ Series successfully updates the traditional “C-Series style” sanitary centrifugal pump to meet modern
manufacturing demands. By replacing old-fashioned slip-on shaft connections with a rigid, clamped stub shaft and adding a
heavy-duty threaded impeller nut, the EC+ eliminates the core vibration and component shifting problems common to legacy
equipment.

Combined with standard 316L stainless steel metallurgy, full 3-A certification, and an EN 12756-compliant modular seal platform
featuring robust options like Silicon Carbide and Tungsten Carbide, the EC+ series provides food, beverage, and dairy processors
with a dependable and easily maintainable solution that stabilizes operational runtime and simplifies inventory costs.

Technical Inquiries & Engineering Support:
Ampco Pumps GmbH
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Email: info@ampcopumps.de ® www.ampcopumps.com
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