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1361-RP, Biological Control in Cooling Towers using Non-Chemical Water Treatment Devices, was 

sponsored by TC 3.6, Water Treatment.  The principle investigator was Ms. Janet Macher of the University 

of Pittsburgh. 

 

The final reports for these projects are available for free to ASHRAE members. Members can log onto 

ASHRAE.org and go to the Research link under the Technology tab.  ASHRAE Transactions papers are 

available for $5 to ASHRAE members at www.ashrae.org/bookstore.   
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 Subcontractor:  
None 

  
Proposal Evaluation Criteria Used:  
1. Contractor's understanding of Work Statement as revealed in proposal.     15%  

a) Logistical problems associated  
b) Technical problems associated  

2. Quality of methodology proposed for conducting research.     25%  
a) Organization of project  
b) Management plan  

3. Contractor's capability in terms of facilities.     15%  
a) Managerial support  
b) Data collection  
c) Technical expertise  

4. Qualifications of personnel for this project.   20%  
a) Project team 'well rounded' in terms of qualifications and experience in related work  
b) Project manager person directly responsible; experience and corporate position  
c) Team members' qualifications and experience  
d) Time commitment of Principal Investigator  

5. Student involvement       5%  
a) Extent of student participation on contractor's team  
b) Likelihood that involvement in project will encourage entry into HVAC&R industry  

6. Probability of contractor's research plan meeting the objectives of the Work Statement.     15%  
a) Detailed and logical work plan with major tasks and key milestones  
b) All technical and logistic factors considered  
c) Reasonableness of project schedule  

7. Performance of contractor on prior ASHRAE or other projects.     5%  
(No penalty for new contractors.)  
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ASHRAE RESEARCH PROJECT ANALYSIS 
(Completed by Staff June 2011) 

 
Project Number & Title: 1499-TRP, “The Effect of Humidity on Static Electricity Induced Reliability 

Issues of ICT Equipment in Data Centers” 

 
Sponsored by TC/TG: TC 9.9 - Mission Critical Facilities 
 
Justification of Need: Most of the current standards for data center humidity conditioning are based on 

anecdotal evidence on server failures. The information and communications technology equipment (ICTE) 

industry is a risk-averse industry that has operating standards up to 99.999% availability. Since the cost of 

humidification pales by comparison to the cost of a loss of data, the industry is unlikely to change without 

unequivocal evidence that lower humidity levels do not significantly affect data integrity, system operation 

and component reliability. Research is required to establish the risk of ICTE failure at lower humidity 

levels.  

This research will examine the effect of humidification on an occupant’s ability to generate and carry a 

static electricity charge at a level high enough to cause failures in ICTE. This ability to carry charge in 

excess of the IEC 61000-4-2 test levels will be tested over a range of humidity levels and personnel-to-floor 

grounding resistances. The effect of humidity on the severity of the discharge event at these charge levels 

will also be examined.  
Work Statement Authors:  Mark Hydeman, John Maas, John Kinnear, John Fitch 
 
Research Strategic Plan Goals Applicable to this Research: A1, D7 
 
RTAR Submitted: 
October 2007 

  
Position on Implementation Plan:   
Work Statement Accepted  

 
Coordinated with TC:  SSPC 90.1 

 
Relates to Previous Project: None 

 
Vote of TC/TG: 10-0-0 

 
Vote of RAC: 11-0-0 CNV 

 
Vote of RAS:  6-0-0 

 
Vote of Tech Council: TBD 

 
Allocation of ASHRAE Funds per Fiscal Year 
 

 
2011-2012 
 $ 100,000 

 
2012-2013 
$ 100,000 

 
2013-2014 
$ TBD 
 

Best Value for ASHRAE: 
Lowest cost responsive bid selected?  YES  If no,  

 Did 2/3 of the PES score the selected bid the highest of all responsive bids?  N/A 
 Was the average score of the PES 5 or more points higher than the lowest priced responsive 

bid?  N/A 
 Was the $/point ratio of selected bid less than all lower priced responsive bids?  N/A 

 
Actual or Perceived Conflicts of Interest:  
The contractor selected was not a WS author? YES If no,  

 The selected bid was not chosen for unique reason not outlined in WS? N/A 
 

ESTIMATED   18M $200,000 SCORE  $/POINT 
Montana State University 15M $160,767 57.3  $ 3,713 
University of Maryland  18M $193,211 69.7  $3,331 
University of Missouri  18M $200,000 87.3  $2,625 
RMV Technology Group, LLC 12M $264,000 64.7  $4,521 
 
 
RAC/Tech Council Conflicts-of-Interest:   None Noted 
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MORTS NOTES: 
 
Reasons Why Other Recommended or Registered Bidders Did Not Bid: 
1. Georgia Institute of Technology - Upon further examination of the solicitation, we have determined that this 

topic is not a good match with our expertise, and as such we will not be responding. Yogendra Joshi  

 

Potential Bidders: Missouri University, Affinity Static Control Consulting LLC, Pacific Northwest Laboratory, 

University of Colorado, Georgia Institute of Technology, Microstat Labs, Ted Dangelmayer and Associates, RMV 

Technology Group 

 
Bids Due: May 16, 2011 
 
Total Number of Bids: 4 
Bidders: Montana State University, University of Maryland, University of Missouri, RMV Technology Group, LLC 
PES:  Robin Steinbrecher, John Maas, Mark Hydeman, John Kinnear, John Fitch 

 
TC Recommended Contractor:  University of Missouri 
 
P.I. & Track Record(s):  

1.     Montana State University 

Todd Kaiser - Dr. Kaiser has taught the electromagnetic courses where electromagnetic compatibility 

issues are explained and analyzed at MSU since 2000. He has extensive experience in modeling and 

designing electrostatic actuators for micromechanical sensors and actuators, Professor Amende has 

extensive knowledge in the design, construction, and operation of environmental chambers. He is in-charge 

of the MSU chambers and has been conducting sponsored research in this facility since 2003. No previous 

record as PI on an ASHRAE sponsored research project. No record in ASHRAE database. 

Other Key Personnel:  
Kevin Amende- ASHRAE member, No previous record as PI on an ASHRAE sponsored research project. 

 Subcontractor:  
None noted 
 

2. University of Maryland 
Michael Ohadi- is a recognized authority in the fields of heat and mass transfer enhancement, electro 
hydrodynamics, and thermal management of electronics. He is a co-founding member of the Center 
for Environmental Energy Engineering and a faculty member at the Center for Electronics Packaging 
and Advanced Life Cycle Engineering (CALCE), where he leads research in thermal management and 
electronics. He teaches the graduate level course in thermal issues in electronics and a senior level 
course in design and of energy HVAC systems for buildings and mission critical facilities. His 
research in the past has included projects sponsored by ASHRAE. He has published extensively in his 
fields of expertise, is a Fellow of both ASME and ASHRAE and has received distinguished awards 
from both societies including ASHRAE Exceptional service award. PI completed ASHRAE research 
project 922-RP, 1100-RP and 1270-RP. 
Other Key Personnel:  
Michael Pecht, co-principal investigator. He will assist in Electrostatic Discharge and reliability 
assessment analysis. He is a world renowned expert in design, test, prognosis, IP and risk assessment 
of electronic products and systems. He has received numerous major awards for his outstanding 
technical contributions, including 3M Research Award for electronics packaging and the IMAPS 
William D. Ashman Memorial Achievement Award for his contributions in electronics analysis. - No 

record in ASHRAE database. No previous record as PI on an ASHRAE sponsored research project.  
D.V. Dessiatoun - No record in ASHRAE database. No previous record as PI on an ASHRAE sponsored 

research project. 

Diganta Das- No record in ASHRAE database. No previous record as PI on an ASHRAE sponsored 

research project. 

 Subcontractor:  
None noted 
 

3. University of Missouri  ******* 
David Pommerenke – is a professor at the EMC laboratory of the Missouri University of Science and 
Technology. He has received the IEEE Technical Achievement award for his ESD research conducted 
for more than 15 years. He published more than 60 papers related to ESD. This research is mainly 
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performed in close cooperation with industrial partners, many of them being of them related to data 
center equipment, such as IBM, Intel, Apple, Sony, Samsung, GL, Huawei and other. Dr. Pommerenke 
has been main technical contributor to the new version of the IEC 61000-4-2 standard as US 
representative to the IEC’s standardization committee. As such he has an in depth knowledge of the 
ESD robustness electronic systems achieve by passing worldwide accepted test requirement. No 

record in ASHRAE database. No previous record as PI on an ASHRAE sponsored research project. 

Other Key Personnel:  
Xiao Jiang- No record in ASHRAE database. No previous record as PI on an ASHRAE sponsored research 

project. 

Subcontractor:  
Affinity Static Control Consulting LLC 
 

4. RMV Technology Group, LLC 
Robert Vermillion – has developed advanced ESD materials with issuance of a US Patent and several 
patents pending. In addition, on of Bob’s ESD developments was NASA Mars Mission approved. Bob 
has extensive expertise in the evaluation of spacecraft composites and Triboelectrification materials 
mitigation for a Lunar or Mars Surface. Also, Bob has developed an advanced and repeatable testing 
method for mapping materials for Tribocharge Generation at low RH. No record in ASHRAE database. 

No previous record as PI on an ASHRAE sponsored research project. 

Other Key Personnel:  
Douglas Smith- No record in ASHRAE database. No previous record as PI on an ASHRAE sponsored 

research project. 

Renee Mitchell- No record in ASHRAE database. No previous record as PI on an ASHRAE sponsored 

research project. 

 Subcontractor:  
None noted 

 
   

Proposal Evaluation Criteria Used:  
1. Cost   15% 

2. Research team resumes and experience20% 

3. The proposed schedule for completion of this research  15% 

4. Quality and completeness of the proposal  20% 

5. Likelihood of project success  20% 

6. Student involvement  5% 

7. Prior ASHRAE research experience  5% 
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