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Types of Liquid Distributors and Their CharacterisƟcs 
 

Liquid distributors are critical components in packed columns, ensuring uniform liquid distribution for 
optimal mass transfer efficiency. Various types of liquid distributors differ in design, driving force and 
performance characteristics. Below is a comparative analysis of common liquid distributor types: 

Types of liquid distributor 

DescripƟon Ladder 
(Spider Pipe) 

Perforated 
Ring 

MulƟ 
spray 

Orifice 
pan 

Tunnel 
orifice 

Notch 
trough Weir Riser 

Driving 
Force 

Pressure Pressure Pressure Gravity Gravity Gravity Gravity 

Type Perforated 
Type 

Perforated 
Type 

Spray Orifice Orifice Weir Weir 

Tower 
Diameter 
(Inches) 

 18  36 Any 
usually 

Any 
usually 

Any 
usually 

Any 
usually 

Any 
usually 

Plunging 
tendency Medium Medium Low- 

Medium High High Low Low 

Resistance 
to Gas flow Low Low Low High Medium Low High 

Prone to 
uneven 

levelness 
No No No 

Mainly 
at low 
rates 

Mainly at 
Low 

Rates low 
Yes Yes 

Affected by 
corrosion 

Yes Yes Some Yes Yes No No 

Prone to 
liquid 

surface 
agitaƟon 

No No No Yes Yes Yes Yes 

Likely to 
cause 

Entrainment 
Yes Yes Yes No No No No 

Turndown Low Low Low Medium Low High Medium 

Weight Low Low Low High Medium Medium Medium 

Quality of 
distribuƟon Medium Medium 

Low-
Medium High High Medium Medium 
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Different types of distributors used in industry  

 
Figure 1 ladder (spider pipe) Distributor 

 

Figure 2 Notch trough Distributor 

 

 
 

Figure 3 Orifice Pan Distributor 

 
 

Figure 4 Weir Riser Distributor 

 

Causes of Liquid MaldistribuƟon 

Liquid maldistribution in packed columns can arise from several factors, including: 

1. Poor Column Design: Inadequate design of internals, such as redistributors, can lead to 
improper initial liquid distribution. 
 

2. Flow Rate Variations: Fluctuations in gas or liquid flow rates can exacerbate maldistribution, 
particularly at high gas loads. 

 
3. Packing Characteristics: The type, size, and geometry of packing influence liquid distribution. 

Larger packing sizes can promote wall flow. 
 

4. Flooding Conditions: Excessive flow rates can lead to column flooding, disrupting ideal liquid 
flow patterns. 

 
5. Packing Height: Increased packing height can initially worsen maldistribution before 

stabilizing at higher heights. 
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Impact on HETP and Mass Transfer Efficiency 
1. Increased HETP (Height Equivalent to a Theoretical Plate): Uneven liquid distribution 

reduces the effective contact area, requiring more stages for desired separation. 
 

2. Reduced Mass Transfer Efficiency: Irregular liquid flow patterns lower mass transfer rates, 
potentially necessitating a taller column to achieve the same separation. 

Mechanisms of Liquid MaldistribuƟon 
1. Flow Splitting: Variations in packing density and surface tension can cause uneven flow 

distribution. 
 

2. Wall Flow: Liquid may flow along the column walls, bypassing the central packing area. 
 

3. Radial Maldistribution: Radial flow variations can arise due to packing geometry and initial 
liquid feed configuration. 

Strategies to MiƟgate Liquid MaldistribuƟon 
1. Optimized Column Design: Use high-efficiency redistributors and select appropriate packing 

types for operating conditions. 
 

2. Flow Rate Control: Maintain stable flow rates and implement advanced process control 
systems. 

 
3. Routine Maintenance: Conduct regular inspections and maintenance of column internals to 

prevent damage and fouling. 
 

4. Simulation and Modeling: Utilize Computational Fluid Dynamics (CFD) and process 
simulations to optimize liquid distribution during the design phase. 

 
5. Experimental Validation: Perform pilot-scale tests under varied conditions to optimize 

performance. 
 

Influence of Liquid Distributor Types on MaldistribuƟon 
The choice of liquid distributor significantly impacts maldistribution: 

 
1. Trough Distributors: Suitable for general use but susceptible to edge effects during flow 

variations. 
 

2. Pan Distributors: Provide even distribution but may clog, causing localized maldistribution. 
 

3. Orifice Distributors: Offer precise distribution but are prone to localized flooding if not 
properly spaced. 
 

4. Weir Distributors: Maintain liquid levels but can be sensitive to high flow rates. 
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Conclusion 
Liquid distributors are vital for efficient mass transfer in packed columns, directly affecting separation 
performance. Different types of distributors offer unique benefits and limitations based on design and 
operating conditions. Proper selection, design, and maintenance are essential to minimize 
maldistribution, ensuring optimal column efficiency and reliability. 

 


