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The Weight of Flow 
A Guide to Fluid Density & Specific Gravity 

 
Fluid density and specific gravity are fundamental fluid properties that influence centrifugal pump 

selection, performance, and system design. Even small variations in these properties can significantly 

affect pressure, power requirements, and mechanical loading, while pump head remains unchanged for a 

given pump geometry and speed. 

 

Fluid density and specific gravity are related, but they are not the same. 

 

Fluid Density 
Fluid density is the mass of a fluid per unit of volume, usually expressed in lb/ft3 or kg/m3.  It is 

considered an absolute property, a measurable physical characteristic of fluid and describes the actual 

physical behavior of the fluid. 

 

Why does fluid density matter for pumps:  

• Higher-density fluids require more energy to move at the same flow rate 

• Density directly affects the pressure generated at a given head 

• Pump motor power must be adjusted for fluids denser than water 

 

Standard water has a density of 1.0 g/cm³ (1000 kg/m³) at 39.2 0F (4 0C), serving as a baseline for most 

pump calculations. Fluid density can vary depending on temperature and the amount of solids or 

suspended particles present. Fluids with higher density increase the pump’s load, potentially reducing 

efficiency and requiring stronger or more durable materials to ensure reliable operation. 

 

Specific Gravity 
Specific gravity (SG) is the ratio of a fluid’s density to that of water, generally at 39.2 0F. Unlike fluid 

density, which is an absolute property of a fluid, specific gravity is a relative property that compares one 

fluid to water under the same conditions. Fluid’s specific gravity is calculated: 

 

 
 

Why does specific gravity matter for pumps: 

• Determines pressure for a given pump head 

• Guides pump power adjustments relative to water 

• Simplifies comparison between fluids without use units 

o SG = 1 → same density as water 

o SG > 1 → heavier than water (glycerin, propylene glycol, etc.) 

o SG < 1 → lighter than water (gasoline, etc.) 

𝑺𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝑮𝒓𝒂𝒗𝒊𝒕𝒚 (𝑺𝑮) =
𝒅𝒆𝒏𝒔𝒊𝒕𝒚 𝒐𝒇 𝒇𝒍𝒖𝒊𝒅 (𝝆𝒇𝒍𝒖𝒊𝒅)

𝒅𝒆𝒏𝒔𝒊𝒕𝒚 𝒐𝒇 𝒇𝒍𝒖𝒊𝒅 (𝝆𝒘𝒂𝒕𝒆𝒓)
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Differences Between Fluid Density and Specific Gravity 

Property Fluid Density (ρ) Specific Gravity (SG) 

Definition 
Mass of fluid per unit of 

volume 

Ratio of fluid density to water 

density 

Type Absolute property Relative property 

Units lb/ft³, kg/m³, g/cm³ Unitless 

Reference Independent of other fluids 
Compares fluid to water at  

39.2 0F (40C) 

Typical Value 

(water) 
1.0 g/cm3 (1,000 kg/m3) 1.0 

Variation Factors 
Temperature, solids content, 

pressure 

Temperature, solids content 

(indirectly via density) 

 

Importance in Pump Selection 
Understanding a fluid’s density and specific gravity is essential for proper pump selection, as they affect 

energy requirements, pressure, and material needs, ensuring efficient, reliable operation with minimal 

wear. 

Pump Head & Pressure 

• Pressure increases with fluid density, even at the same head 

• Pumps must handle the actual pressure load of the fluid 

Power Requirements 

• Denser fluids need more pump power 

• Accurate density/specific gravity ensures correct motor sizing 

Material & Component Considerations 

• High-density or corrosive fluids can accelerate wear 

• Proper impeller, seal, and bearing materials improve pump life 

System Efficiency 

• Ignoring density/specific gravity can cause: 

o Oversized pumps → higher energy costs 

o Undersized pumps → inadequate flow/pressure 

o Premature wear → increased maintenance 

 

Pump Selection Considerations 
The table below summarizes how fluid density and specific gravity influence key pump selection factors, 

including pump head, power requirements, and material considerations. 
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Fluid Density/ 

Specific Gravity 
Effect on Pumping Pump Selection Guidelines 

Low Density 

(SG < 1.0) 

• Lower discharge pressure for the 

same head 

• Reduced shaft load 

• Slightly lower horsepower 

requirement 

• Verify pump will meet system 

pressure requirements 

• Motor may be oversized if 

selected for water 

• Check for potential cavitation if 

fluid vaporizes easily 

Standard, Water 

(SG = 1.0) 

• Baseline reference for pump 

curves 

• Normal head, pressure, and 

power requirements 

• Use standard pump curves and 

motor sizing 

• Typical centrifugal pump selection 

applies 

• Serves as benchmark for other 

fluids 

High Density 

(SG > 1.0) 

• Higher discharge pressure for the 

same head 

• Increased shaft and bearing load 

• Higher horsepower requirement 

• Upsize motor to handle increased 

power demand 

• Confirm pump casing and 

mechanical components can 

handle higher loads 

• Recheck NPSH, shaft loading, 

and efficiency under dense fluid 

conditions  

 

Factors Affecting Density and Specific Gravity 
Fluid density and specific gravity are influenced by temperature, solids content, and chemical composition. 

These variations impact pump sizing, efficiency, and material selection. 

 

Factor Impact on Density and Pump 

Temperature Higher temperature → lower density → lower pressure at same head 

Solids Content More solids → higher density → increased pump energy required 

Chemical Composition 
Additives may change fluid density/specific gravity → affects material 

selection 

 

Knowing a fluid’s density and specific gravity is crucial for accurate pump sizing, efficient operation, and 

overall system reliability. Always verify these properties for the fluid’s actual temperature and composition 

to ensure you select the right pump, protect equipment, and minimize energy costs and maintenance. 

 

Wilo is Your Solutions Provider 
Wilo is your solutions provider for understanding and managing the impact of fluid properties on pump 

performance. With extensive engineering expertise, a broad portfolio of high-efficiency pumps, and 

comprehensive system support, Wilo helps ensure the right pump is selected for your specific fluid, 

operating conditions, and application. From design and selection to commissioning and lifecycle support, 
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Wilo delivers reliable, energy-efficient solutions that optimize performance, protect equipment, and reduce 

total cost of ownership. 
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