Nova Electronics Cooling Task description					12/230/2010
Introduction
The Nova electronics cooling system has the purpose of cooling a large number of TEC’s(thermo-electric coolers) which in turn cool APD’s(avalanche photo diode).  The cooling system has been under development for at least three years and the IPND (prototype near detector) has been built.  Cooling system development has been done by University of Minnesota and Fermilab.  Much good work has been done.  A process design note for both near and far detectors, docdb 5080, has been prepared.  The goal of this task is to complete a cooling system for the far detector now and the near detector later, based both on previous work and new details that would improve reliability, ease of installation, energy use or cost.  
People
· Rick Tesarek will be the primary physics contact regarding layout and interfaces
· Bill Miller is the manager of the Ash River site
· Curt Lerol is the deputy manager of the Ash River site
· Don Friend will prepare the 3D model
· Mike Zuckerbrot worked on design and assembly of the IPND
· Dave Pushka has produced design document 5080 and can provide background information
· Bill Gilberts is a UM technician who has done a lot of the system development
Goals
· Cooling system must run reliably for twenty years with reasonable maintenance
· Far detector needs to be completed first, possibly by November 2011
· Near detector excavation to start in 2012, cooling system installation to follow
· A clear specification is needed
· Thermal conditions
· Layout conditions
· A remote monitoring and alarm system is needed
· Follow FESHM requirements
· Changes from previous cooling system development should be made on a clear technical basis for reasons of reliability, ease of installation, energy consumption or cost.  
Data
· The far detector is at Ash River, MN
· The near detector prototype is in the Nova surface building
· The near detector will be installed underground beneath the Minos surface building.  It will require a water-cooled chiller(s) and possibly other modifications from the IPND, but that design review should wait until later.
· Docdb 5080, Process Design
· Docdb 3654 design basis
· Docdb 5384 lessons learned and proposed design changes
· Docdb 2678 chapter 14, TDR
· Docdb 3172, TEC failure rate analysis
· The IPND attempted to model the final design, however it does not meet the physical layout requirements
· RLS meeting notes dated 12/22/2010
· Cooling system review by RLS dated 11/10/2006
Tasks
· Check the overall heat and mass balances in the water system
· Compare heat load and chiller performance as a function of water temperature
· Find normal and maximum heat loads from the TEC and through insulation as a function of temperature.  Establish a clear design basis from published documents and discussions
· Include a 1.2 minimum safety factor for chiller capacity
· The BOE is for fifteen small chillers
· There is no provision for individual chiller backup.  If this arrangement is used include plans for easy chiller substitution
· A large chiller was considered earlier in the project but dropped
· Evaluate cost, space requirements and energy use for using a large chiller vs. the small chillers. Include redundant equipment in estimates
· Evaluate an economizer using outside air 
· The system will be commissioned in stages, one di-block at a time
· Determine chiller turndown needed for a single, large chiller with a single block of detectors.
· How does the building HVAC interact with the heat rejected inside?
· Get agreement on thermal specifications including
· Supply temperature range
· Transient conditions
· P&ID
· Review P&ID  486095
· Include instrumentation for performance evaluation and remote monitoring
· Include valves for maintenance and repairs
· Use the latest department P&ID drafting guidelines
· Review the BOE regarding 30C T across the TEC’s
· Search for published papers on TEC reliability vs. T
· Is it reasonable to expect failures distributed across detector lifetime?
· Build on docdb 3172
· Recommend an operating temperature
· Layout
· Physical layout is the most complicated part of the installation
· Direct a designer as he incorporates the water system into a 3D model
· Support spacing must consider PVC strength, either see Steve Henshel for guideline information or calculate stress
· Allow for thermal expansion over extreme temperature range
· Include plenty of strainers to reduce orifice plugging risk
· Details
· Find a reference on PVC pipe installation guidelines for example,
· http://www.vinidex.com.au/files//technical_notes/technical_design_manuals/technical_manual_pvc_pressure_pipe_and_fittings/techman-pvcpressurepipefittings.pdf
· Limit creep to 1% over twenty years
· Use only commercial fittings, no tapping
· Use schedule 80 or heavier pipe wherever possible
· Limit the use of NPT fittings
· When NPT unavoidable, PVC male and metal female preferable
· When NPT is necessary, use a proven fluid sealer
· Avoid PVC unions
· Specify assembly procedure assuming inexperienced technicians
· Each high point shall have a vent with valve
· Each low point shall have a drain valve
· Find out which metals are exposed to the water and develop corrosion control plan with the support of the Lab water treatment supplier (ask FESS)
· Prepare bacteria control plan with the Lab water treatment supplier
· Specify electric power requirements
· Make sure chiller(s) can automatically restart after power outages
· Will the project have a generator?
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