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Nano Research Environment CriteriaNano Research Environment Criteria

!! Temperature and HumidityTemperature and Humidity
�� 20°C with 20°C with ++0.25 to 0.25 to ++0.01°C accuracy0.01°C accuracy
�� 40 to 45% RH with 40 to 45% RH with ++5% to 5% to ++1% accuracy1% accuracy

!! CleanlinessCleanliness
�� Class 1000Class 1000
�� Class 100Class 100
�� Class 10Class 10

!! EMI Free EnvironmentEMI Free Environment

!! Vibration Vibration 
�� 3 to 0.2 micrometer/sec3 to 0.2 micrometer/sec
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Design IssuesDesign Issues

!! Conflicting CriteriaConflicting Criteria

!! Coordination with Users and Other Coordination with Users and Other 
DisciplinesDisciplines

!! Large Space RequirementsLarge Space Requirements

!! Safe, Reliable, Cost Effective SystemsSafe, Reliable, Cost Effective Systems

Low Humidity RequirementsLow Humidity Requirements
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Air FiltrationAir Filtration

!! 30/60% Efficient Pre30/60% Efficient Pre--filtersfilters

!! 99.97% Efficient Final Filters99.97% Efficient Final Filters

!! Gas Adsorption FiltersGas Adsorption Filters

Noise and Vibration ControlNoise and Vibration Control

!! Need ConsultantNeed Consultant

!! Spring isolators for equipment, ducts and Spring isolators for equipment, ducts and 
pipespipes

!! Double wall air handling units with Double wall air handling units with 
silencerssilencers

!! Minimize airflow velocities in ductsMinimize airflow velocities in ducts
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Energy EfficiencyEnergy Efficiency

!! Coil Loop Heat RecoveryCoil Loop Heat Recovery

!! Chiller Heat RecoveryChiller Heat Recovery

!! Adjustable Frequency DrivesAdjustable Frequency Drives

Typical Laboratory LayoutTypical Laboratory Layout
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0.25°C Temperature Controls0.25°C Temperature Controls
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High Accuracy Temperature Controls 0.01 °C High Accuracy Temperature Controls 0.01 °C 

What does it mean?What does it mean?
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Maximum Permissible Heat GainMaximum Permissible Heat Gain

2.56100
1228500
25561,000
491122,000
741683,000
982244,000
1232805,000

Heat Gain (Watts)Air ChangesAir Flow (l/sec)

+0.01°C Temperature Control Concept+0.01°C Temperature Control Concept

LAB
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+0.01°C Temperature Control Design+0.01°C Temperature Control Design
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Low Intensity LightingLow Intensity Lighting
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Typical High Accuracy LabTypical High Accuracy Lab
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Temperature Control Research ProjectTemperature Control Research Project
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High Accuracy Temperature Control ComponentsHigh Accuracy Temperature Control Components

!! Circulating Air Handling UnitCirculating Air Handling Unit

!! Air Distribution SystemAir Distribution System

!! MakeMake--up Air Handling Unitup Air Handling Unit

!! ControlsControls

Circulating Air Handling UnitCirculating Air Handling Unit
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Air Distribution ConceptsAir Distribution Concepts
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High Accuracy Control SchematicHigh Accuracy Control Schematic
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High Accuracy Control SchematicHigh Accuracy Control Schematic
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Temperature SensorsTemperature Sensors

!! Resistance Temperature Detector (RTD)Resistance Temperature Detector (RTD)
�� Lower sensitivityLower sensitivity
�� More linearMore linear
�� Used for wide temperature spansUsed for wide temperature spans

!! Thermal Resistor (Thermal Resistor (ThermistorThermistor))
�� Higher sensitivityHigher sensitivity
�� Low costLow cost
�� High resistance valueHigh resistance value
�� Fast response timeFast response time
�� NonlinearNonlinear
�� Used for narrow temperature spansUsed for narrow temperature spans

Temperature SensorTemperature Sensor
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Temperature ControllersTemperature Controllers

User's Temperature Control PanelUser's Temperature Control Panel
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High Accuracy Temperature Control IssuesHigh Accuracy Temperature Control Issues

!! Number of Air ChangesNumber of Air Changes

�� ++0.01°C 0.01°C �� 300 AC/HR, 0.3m/s, 120w300 AC/HR, 0.3m/s, 120w

�� ++0.1°C 0.1°C �� 120 AC/HR, 0.12m/s, 475w120 AC/HR, 0.12m/s, 475w

�� ++0.25°C 0.25°C �� 20 AC/HR20 AC/HR

High Accuracy Temperature Control ExpectationsHigh Accuracy Temperature Control Expectations

!! Excellent Temperature StabilityExcellent Temperature Stability

!! Good AccuracyGood Accuracy

!! Some GradientSome Gradient
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Test ResultsTest Results
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