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What is a Coolant Distribution Unit (CDU)?
A Coolant Distribution Unit (CDU) is a critical component in liquid-cooled data centers, responsible for transferring heat away 
from servers by circulating coolant through cold plates or direct-to-chip loops. The CDU acts as an interface between the 
facility’s primary cooling system and the IT equipment, regulating flow and pressure, managing reservoir levels, and maintaining 
thermal stability. 

Gems Sensors products play key roles in these functions: flow sensors monitor coolant circulation, pressure sensors ensure 
safe and efficient system operation, level sensors manage coolant reservoirs and manifolds, and solenoid valves control fluid 
direction—all contributing to reliable, efficient heat removal.

Key Functions of CDU's Include:
• Thermal Regulation: Ensuring that coolant temperatures remain within specified ranges to optimize heat transfer and

protect hardware.

• Flow Management: Circulating coolant through pipes, pumps, and heat exchangers for consistent cooling performance.

• Monitoring and Diagnostics: Using sensors to measure critical parameters such as coolant level, pressure, flow rate, and
temperature.

• Leak Detection: Identifying potential leaks to prevent equipment damage and downtime.

• Efficiency Optimization: Managing energy use by controlling pumps and flow rates based on real-time data.
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Essential Components for Reliable 
Heat Removal

Level Sensors
Maintaining proper coolant levels is essential for uninterrupted CDU operation. Gems provides advanced level sensing 
technologies to ensure accurate monitoring and control:

• CAP-300 Level Sensors (Capacitive, Oil or Water-Based Media): Designed for direct contact measurements, these 
sensors provide reliable liquid level monitoring in coolant reservoirs and coolant manifolds to ensure all servers receive 
adequate cooling.

• ELS-1100 & ELS-1150 Series Level Sensors (Electro-Optic, Oil or Water-Based Media): Compact and robust, these 
sensors are designed to detect high or low liquid levels, offering reliable performance in challenging environments and 
tight spaces.

• LS-10 Series Leak Detection Level Sensors (Single-Point Float-Type, Oil or Water-Based Media): Compact, surface-
mounted float switch designed for accurate cabinet leak detection of aqueous liquids. With a slim profile, 0.40" actuation 
point, 0.125" accuracy, and dry-contact magnetic reed switch, it provides reliable performance in data centers and other 
critical environments.

Pressure Sensors
Pressure monitoring is vital to prevent system malfunctions caused by blockages or leaks. Gems’ pressure sensors provide high 
accuracy and durability:

• 3100 Series Pressure Transducers 0-100 psi to 0-30,000 psi Ranges (0-7 bar to 0-2,200 bar): These rugged sensors
measure system pressure to detect abnormalities and ensure coolant flows optimally through the system.

• Model 230 Wet-to-Wet Differential Pressure Transducers 0–1 PSID to 0-100 PSID (unidirectional) or ±0.5 PSID to
±50PSID (bidirectional): Highly accurate (±0.25%) single diaphragm stainless steel capacitive sensor. Offered with 1/4"
NPT (F) or with an optional 3 or 5 valve machined brass manifold.

Flow Sensors
Effective coolant circulation depends on accurate flow measurement. Gems’ flow sensors help maintain consistent performance:

• Rotorflow® Flow Sensors 0.1-1.0 gpm to 8.0-60.0 gpm Ranges (0.4-3.7 lpm to 30.2-227.1 lpm): These sensors feature
a visual indication of flow rate and provide precise flow measurement and monitoring in real-time.

• FT-110 Series Flow Sensors 0.13-1.3 gpm to 0.53-9.2 gpm Ranges (0.5-5 lpm to 2.0-35.0 lpm): Designed for high-
accuracy flow measurement in liquid cooling loops, these sensors support efficient thermal management.

• XFT Series Clamp-On Flow Meters (0.5-7.9 GPM to 10.5-105.6 GPM): The device features non-contact operation with no 
pipe cutting or pressure drop, providing a 4-20mA output and optional temperature measurement.

Valve Solutions
Controlling the flow of coolant through various sections of the system is critical to CDU functionality. Gems’ solenoid valves 
provide precise and reliable flow control:

• Gems' AG (CV Range: 0.019 to 0.3) and BG (CV Range: 0.018 to 0.430) Series Solenoid Valves: Designed for high flow
rates and fast response times, these valves ensure efficient coolant distribution within the CDU. 303 Stainless steel
machined supply and return manifold assemblies available.


