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Technical Survey

Dear Technical Survey Participant, 

Thank you very much for taking the time to complete this survey! We welcome all contributions, so please complete the survey even if you cannot attend the workshop. 

One of the principal aims of the workshop is to develop and make available technical performance specifications for the important environmental properties of workspaces in facilities for advanced science and technology agreed upon by researchers, equipment suppliers, instrument manufacturers, architects, and builders. The organizers have developed this survey as one means to this end. Information contributed during the workshop talks and dialog among workshop participants will provide additional data for developing these specifications. Publication of the workshop results and feedback from wider audiences will possibly produce further refinements following the workshop.

In the accompanying survey tables you will find tables for temperature control, relative humidity, atmosphere control and cleanliness, electrical power, tilt stability and vibration levels of laboratory floors, background acoustic noise levels in laboratories, and background EMI & RFI levels in laboratories. We have indicated four levels of specifications for each of the environmental properties, Class 1: the "standard" laboratory; Class 2: the "clean room" laboratory; Class 3: the "atomic manipulation/measurement" laboratory; and Class 4: the "high-accuracy metrology" laboratory. The performance class for one environmental property should not necessarily be linked to the performance class for any of the other environmental properties. Certainly, compromises may be imposed by interactions between the demands for performance specifications of two or more properties, e.g., clean room class and acoustic noise levels. However, for purposes of these tables, please do not couple the performance specifications for two properties. In some of the tables, the Workshop Organizing Committee has made candidate entries; in others we have not done so. The entries were made to serve only as examples.

Please enter values in the tables for each of the environmental properties based on your experience and knowledge of that property or based on performance levels required for a specific application, e.g., EMI & RFI levels required for high-quality performance of a TEM or STEM. In this instance, please footnote the entry with the application. For each of the tables, we have also provided a column for entry of any additional specifications that you may think is important for the respective property. Finally, you will note there is a list of possible sources of disturbances that may need to be addressed in the building or facility design to achieve the desired workspace specifications. Please add to this list as you think necessary and add comments on those proposed.

Our plan is to compile the results of all completed surveys and to present the compiled results at the workshop. We will present the information for acoustic levels, vibration levels, EMI levels and others as appear appropriate in graphical form. 

We look forward to examining the survey results and again thank you for your investment of time and expertise in completing the survey.

Best regards,

Buildings for Advanced Technology Workshop Organizing Committee
Clayton Teague
National Institute of Standards and Technology
James Murday
Naval Research Laboratory
Ahmad Soueid
HDR Architecture, Inc.
Hal Amick

Colin Gordon & Associates

	Please provide us with the following information in case we want to contact you for any information:

▪ First/Last Name:
	

	▪Company/Organization:
	

	▪ Title:
	

	▪ Address:
	

	▪ Telephone:
	

	▪ Email:
	


Temperature Control

Category I – Standard Laboratory

	Set Point

(°C)
	Uncertainty Rel. to SI Scale

(±°C)
	Temporal Stability

(±°C / hour)
	Spatial Uniformity 

(°C /meter)
	Air Exchange Rate (#/hr)

	20
	0.5
	0.5
	0.5
	60

	23
	0.5
	0.5
	0.5
	60

	
	
	
	
	


Category II - Cleanroom

	Set Point

(°C)
	Uncertainty Rel. to SI Scale

(±°C)
	Temporal Stability

(±°C / hour)
	Spatial Uniformity 

(°C /meter)
	Air Exchange Rate (#/hr)

	20
	0.1
	0.1
	0.1
	120

	23
	0.1
	0.1
	0.1
	120

	
	
	
	
	


Category III – Atom-scale Manipulation/Measurement

	Set Point

(°C)
	Uncertainty Rel. to SI Scale

 (±°C)
	Temporal Stability

(±°C / hour)
	Spatial Uniformity 

(°C /meter)
	Air Exchange Rate (#/hr)

	20
	0.05
	0.05
	0.05
	200

	23
	0.05
	0.05
	0.05
	200

	
	
	
	
	


Category IV -  High-Accuracy Metrology

	Set Point

(°C)
	Uncertainty Rel. to SI Scale

 (±°C)
	Temporal Stability

(±°C / hour)
	Spatial Uniformity 

(°C /meter)
	Air Exchange Rate (#/hr)

	20
	0.01
	0.01
	0.01
	300

	23
	0.01
	0.01
	0.01
	300

	
	
	
	
	


Relative Humidity

Category I- Standard Laboratory

	
	Set Point
	Rate of Change
	Tolerance

	
	%
	±% / hour
	±%

	
	50
	2
	2

	
	45
	2
	2

	
	40
	5
	5

	
	35
	10
	10

	
	
	
	


Category II - Cleanroom

	
	Set Point
	Rate of Change
	Tolerance

	
	%
	±% / hour
	±%

	
	50
	2
	2

	
	45
	2
	2

	
	40
	5
	5

	
	35
	10
	10

	
	
	
	


Category III – Atom-scale Manipulation/Measurement

	
	Set Point
	Rate of Change
	Tolerance

	
	%
	±% / hour
	±%

	
	50
	2
	2

	
	45
	2
	2

	
	40
	5
	5

	
	35
	10
	10

	
	
	
	


Category IV - Metrology

	
	Set Point
	Rate of Change
	Tolerance

	
	%
	±% / hour
	±%

	
	50
	2
	2

	
	45
	2
	2

	
	40
	5
	5

	
	35
	10
	10

	
	
	
	


Atmospheric Control & Cleanliness

Category I – General Laboratory

	
	Particulate
	CO2

ppm
	Organic Sulfide ppm
	Amine ppm
	
	

	
	Class 
	
	
	
	
	

	
	10000
	
	
	
	
	

	
	1000
	
	
	
	
	

	
	100
	
	
	
	
	


Category II – Cleanroom

	
	Particulate
	CO2

ppm
	OrganicSulfide ppm
	Amine ppm
	
	

	
	Class 
	
	
	
	
	

	
	10000
	
	
	
	
	

	
	1000
	
	
	
	
	

	
	100
	
	
	
	
	

	
	10
	
	
	
	
	

	
	1
	
	
	
	
	


Category III – Atom-scale Manipulation/Measurement

	
	Particulate
	CO2

ppm
	OrganicSulfide ppm
	Amine ppm
	
	

	
	Class 
	
	
	
	
	

	
	10000
	
	
	
	
	

	
	1000
	
	
	
	
	

	
	100
	
	
	
	
	

	
	10
	
	
	
	
	

	
	1
	
	
	
	
	


Category IV – Metrology

	
	Particulate
	CO2

ppm
	OrganicSulfide ppm
	Amine ppm
	
	

	
	Class 
	
	
	
	
	

	
	10000
	
	
	
	
	

	
	1000
	
	
	
	
	

	
	100
	
	
	
	
	

	
	10
	
	
	
	
	


Electrical Power
	
	Frequency Stability
	Rate of Freq. Change
	Steady State Voltage Regulation
	Step Load Recovery Time
	Max Voltage Transients
	Voltage Distortion
	Phase Angle Deviations

	Category I – 

Standard Laboratory
	
	
	
	
	
	
	

	Category II – 

Clean Room
	
	
	
	
	
	
	

	Category III – 

Atomic Manipulation/Measurement
	±0.1%
	0.3 Hz/s
	±1% state loads varying from none to full
	±5% for 25% step load

±8% for 50% step load
	330 volt max
	±5% total harmonic distortion

±3% any single frequency
	±3% with up to 30% unbalanced

	Category IV – 

High-Accuracy Metrology
	
	
	
	
	
	
	


Tilt Stability and Vibration Levels of Laboratory Floors

	
	Tilt

Degrees/Hr
	RMS Amplitude

F < 5 Hz

nm
	RMS Amplitude

5 Hz < F < 50 Hz

nm
	RMS Amplitude

50 Hz < F < 500 Hz

nm
	RMS Amplitude

50 Hz < F < 500 Hz

nm
	RMS Amplitude

F > 500 Hz

nm
	RMS Total Amplitude

nm

	Category I – 

Standard Laboratory
	
	
	
	
	
	
	

	Category II – 

Clean Room
	
	
	
	
	
	
	

	Category III – 

Atomic Manipulation/Measurement
	
	
	
	
	
	
	

	Category IV – 

High-Accuracy Metrology
	
	
	
	
	
	
	


List of Vibration Sources – Ground or Seismic - Needing to be Addressed:

Background (external to building)


Frequent planes, cars, helicopters in nearby space

Chilled water plant (nearby) working at full capacity


Garbage truck / LN2 truck


Traffic on nearby expressways or major roads


Building (design to mitigate)


Roughing vacuum pumps / mechanical pumps in utility


Building HVAX – blowers, compressors on full – fans out of balance


Elevator motions

Doors closing


Activity on loading dock


Large LN2  or LHe dewar rolling down hallway

People initiated (reduce by administrative action)

Background Acoustic Noise Levels in Laboratories

	
	RMS Amplitude

F < 5 Hz

dB
	RMS Amplitude

5 Hz < F < 100 Hz

dB
	RMS Amplitude

100 Hz < F < 5,000 Hz

dB
	RMS Amplitude

5,000 Hz < F < 20,000 Hz

dB
	RMS Total Amplitude

dB

	Category I – 

Standard Laboratory
	
	
	
	
	

	Category II – 

Clean Room
	
	
	
	
	

	Category III – 

Atomic Manipulation/Measurement
	
	
	
	
	

	Category IV – 

High-Accuracy Metrology
	
	
	
	
	


List of Expected Acoustic Noise Sources to be Addressed

Background


Thunder


Acoustic emission from sources listed under vibration

Building

HVAC on full 

Telephone ring

Air circulation required for temperature control or air cleanliness

People

Radio playing, persons discussing/shouting in next zone

Background EMI and RFI Levels in Laboratories

	
	Static Magnetic Fields

milli-gauss
	RMS Amplitude

F < 120 Hz

milli-gauss
	RMS Amplitude

120 Hz < F < 30 kHz

milli-gauss
	RMS Amplitude

30 kHz < F < 300 kHz

Unit ?
	RMS Amplitude

300 kHz < F < 3 MHz

Unit ?
	RMS Amplitude

3 MHz < F < 30 MHz

Unit ?
	RMS Amplitude

30 MHz < F < 300 MHz

Unit ?
	RMS Amplitude

300 MHz < F < 3 GHz 

Unit ?

	Category I – 

Standard Laboratory
	
	
	
	
	
	
	
	

	Category II – 

Clean Room
	
	
	
	
	
	
	
	

	Category III – 

Atomic Manipulation/Measurement
	
	
	
	
	
	
	
	

	Category IV – 

High-Accuracy Metrology
	
	
	
	
	
	
	
	


List of Anticipated EMI and RFI Noise Sources

Background


Cellular One Tower: 800 – 870 MHz


Airport radar and communications transmitters


High energy, pulsed laser experiments

Plasma cleaners/deposition 

Building

Computers, electronics, LAN

Microwave ovens / microwave processing

Plasma cleaners/deposition (including Reactive Ion Etcher)

Fluorescent lights (5% maximum total harmonic distortion on the ballasts)
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Magnetic field variations from changing currents in zone electrical wiring

[image: image2.png]People

Cell phones

Electromagnetic Interference: Any natural or man-made electrical or electromagnetic event conducted or radiated, and resulting in unintentional and undesirable responses,

Radio Frequency: A frequency at which coherent electromagnetic radiation of energy is useful for communications. Radio frequencies

are designated as very low: <30 kHz, low: 30 to 300 kHz, medium: 300 to 3,000 kHz, high: 3 to 30 MHz, very high: 30 to 300 MHz,

ultrahigh: 300 to 3,000 MHz, superhigh: 3 to 30 GHz, and extremely high: 30 to 300 GHz.
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