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TECHNICAL NOTES 
How STAX Pipe Flocculators Work 

 

 

STAX Pipe Flocculators 
 

 

STAX Pipe flocculators are engineered to mix coagulants and flocculants with water in a controlled, energy-efficient way so that 
small particles collide, stick together, and form larger flocs that can later settle or be filtered out. Below is a clear, structured how-to 
document explaining how they work and how to operate one effectively. 

 

⦂⦃⦄⦅ How STAX Pipe Flocculators Work — A Practical How-To Guide 
 
STAX pipe flocculator (also called a flocculation tube, floc tube, or hydraulic pipe flocculator) is a compact, efficient device used in 
water and wastewater treatment. It promotes coagulation and flocculation by using the flow energy of the water itself to mix 
chemicals and encourage particle aggregation—no mechanical mixers or large basins required. 

 

What Is Flocculation and Why Is It Needed? 
In raw water or wastewater, tiny suspended particles (colloids), oils, organics, and other contaminants often carry similar electrical 
charges, causing them to repel each other and stay dispersed (making the water turbid or contaminated). 

 Coagulation: Chemicals (coagulants like alum, ferric chloride, or polyaluminum chloride PAC) are added to neutralize these charges. 

 Flocculation: Gentle mixing brings the destabilized particles together so they collide, stick, and form larger "flocs" (aggregates). 
These bigger flocs settle faster, float more easily (e.g., in DAF systems), or filter out more effectively. 

Without proper flocculation, downstream processes like sedimentation, flotation, or filtration perform poorly. 

 

How a Pipe Flocculator Works: Step-by-Step 
A pipe flocculator functions as a plug-flow reactor. Water flows continuously through a series of pipes (often in multiple passes or 
coils), creating controlled turbulence that mixes chemicals and promotes particle collisions. 

1. Influent Entry: Wastewater or raw water enters from an equalization tank or upstream process, typically pumped at a controlled flow 
rate. 

2. Chemical Injection and Rapid Mixing: 

 Injection ports along the pipe (or at diameter reductions) introduce chemicals sequentially. 

 First: Coagulant (e.g., ferric chloride or PAC) to neutralize particle charges. A smaller pipe diameter or high-velocity 
section creates intense turbulence for near-instantaneous mixing. 

 Next: pH adjusters (acid or caustic) to optimize conditions (often pH 6–8 for best coagulation). 

 Finally: Polymer (flocculant aid) to bridge particles and build strong, large flocs. 

3. Controlled Turbulence and Gentle Mixing: 

 The water flows through straight pipe sections, bends, or changes in diameter, generating velocity gradients (shear) and 
turbulence. 

 This turbulence causes particles to collide frequently without excessive force that could break fragile flocs. 

 Mixing is nearly homogeneous across the pipe cross-section (unlike mechanical flocculators, where energy varies widely 
near paddles). 

 Minimum flow velocity (~0.6 m/s or 2 ft/s) prevents solids from settling inside the pipes. 

4. Residence Time and Floc Growth: 

 Retention time (typically 10–30+ seconds, depending on design) is set by total pipe length and flow rate. 

 In multi-pass designs (e.g., triple-pass), water travels back and forth through parallel pipes, extending contact time (up to 
30% more than double-pass) in a compact space. 
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 Flocs grow progressively larger as the water moves through the system. 

 

5. Outlet: Treated water with well-formed flocs exits to a clarifier, dissolved air flotation (DAF) unit, settler, or filter for solids removal. 

The entire process relies on hydraulic energy (from flow and head loss) rather than electricity-driven paddles. Turbulence is 
quantified by the velocity gradient (G), typically designed for 10–100 s⁻¹ in flocculation stages, and the Camp number (Gꞏt), which 
indicates overall collision potential (often 10,000–150,000 or higher). 

 

Key Design Features 
 Materials: PVC (Schedule 40/80) for chemical resistance and corrosion protection; stainless steel or coated carbon steel 

frames/supports. 

 Configuration: Often serpentine or multi-pass (double/triple) pipes mounted on a frame for space efficiency. Some include orifices or 
baffles for additional head loss and turbulence control. 

 Ports: Injection points, sampling/drains, pressure gauges, and sensors (flow, pH) for monitoring and automation. 

 Sizing: Matched to flow rate (from small GPM to thousands). Pipe diameter balances velocity (for mixing and anti-settling) with 
acceptable head loss. 

 Head Loss: Provides the energy for mixing; designed to avoid excessive loss while achieving target G. 

Photo of a typical installed pipe flocculator: Multi-pipe assembly on a steel frame with dosing pumps and valves.Advantages of Pipe 
Flocculators 

 Compact footprint — Much smaller than traditional basin-style or mechanical flocculators. 

 Low energy use — No motors or paddles; uses existing flow energy. 

 Uniform mixing — Homogeneous turbulence reduces short-circuiting and floc breakage. 

 Precise control — Easy sequential dosing and plug-flow characteristics for consistent results. 

 Low maintenance — Few moving parts; easy to clean (drains/valves) and scale. 

 Cost-effective — Lower capital/operating costs; integrates well with DAF, sedimentation, or filtration. 

 High efficiency — Can achieve excellent COD/turbidity removal (up to 95% in some applications) when properly designed. 

They excel in industrial wastewater (e.g., food, oil/grease, metals) and smaller municipal plants.Comparison to Other Flocculators 

 Mechanical (paddle/turbine): Adjustable speed but higher energy use, more maintenance, nonuniform mixing, and risk of floc shear. 

 Baffled channel (hydraulic): Similar principle but requires large concrete basins; less compact. 

 Pipe: Best for space-constrained or variable-flow applications; fully hydraulic and modular. 

Practical Considerations 

 Design must prevent sedimentation (adequate velocity) or floc breakup (not too high G). 

 Automation (dosing pumps, pH/flow sensors) improves performance. 

 Pilot testing often refines chemical types, doses, and detention time for specific water quality. 

 Common in DAF systems for oil/solids removal. 

Pipe flocculators represent a modern, efficient evolution of hydraulic flocculation—turning simple pipe flow into a highly controlled 
reaction zone for better treatment outcomes. 

If you're designing or installing one, factors like flow rate, water chemistry, and downstream process (e.g., DAF vs. settling) are 
critical for sizing.  

 


