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•Wax deposition in crude-oil pipelines 
occurs when temperature drops below 
WAT, causing buildup that increases 
pressure drop and reduces flow. 
Current testing methods are limited or 
costly. This project develops a lab-scale 
flow loop to simulate conditions and 
measure wax behavior in a controlled, 
repeatable way.

Introduction

Constraints

Design Verification 

Physical Prototype 

• Results must be presented in 
tabulated form.
• Bulk temperature must cross WAT 

during testing.
•Use only waxy crude or validated 

model oil. 

Objectives 
• Develop a lab-scale flow loop that 

simulates pipeline conditions, 
generates controlled wax deposition, 
and measures pressure drop and wax 
thickness.

• Provide a repeatable and reliable 
testing platform to evaluate wax 
mitigation methods for research and 
industry applications.

Specifications 
• Flow velocity: 0.1 – 7 m/s
• Pressure: 1 – 20 bar 
• Represent crude behavior in C20–
C44 range
• Footprint: ≤ 4 m²
• Temperature control: 20–80°C 
(±0.5°C)
• Cleaning/reset time: ≤ 60 min
• Include over-pressure & over-
temperature interlocks 

Aspen-hysys Heat Exchanger Simulation 

Crude-Oil SARA Analysis

Crude-Oil GC Test

•Must comply with OSHA lab safety 
standards.
•Use corrosion-resistant materials.
•Must allow complete wax removal.
•Materials must be hydrocarbon compatible.

Test Validation Conclusion
• The system demonstrated stable 

and repeatable operation.
• Clear pressure-drop increases were 

observed during wax deposition.
• The flow loop effectively replicates 

real pipeline conditions.
• The system provides consistent 

data for analyzing wax deposition 
behavior.
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