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This month’s B2B will focus an existing campus administration build-
ing renovation. The existing HVAC systems are perimeter baseboard 
radiation and the central AHUs that provide 100% outdoor air into the 
back of individual fan coil units (FCU). The renovation will retain the 
baseboard radiation but will remove and replace the FCUs with active 
chilled beams connected to the outdoor AHU. Each AHU has MERV 
11 filters, an energy recovery wheel, preheat coil, and chilled water coil 
for dehumidification (systems are not part of this B2B test). Chiller 
plant and primary pumps are existing while the secondary, variable 
speed pumping shall be new.

The project delivery method shall be construction management 
(CM) beginning in the conceptual phase of the building program.

For this month’s application, the equipment selection shall be 
new chilled beams providing 2-pipe chilled water for sensible cooling 
within each office space of this campus administration building. Each 
individual room controlled chilled beam shall have secondary chilled 
water supply (SCHWS) to the beam(s) at 58˚F, with 63˚F secondary 
chilled water return (SCHWR) leaving the beam(s). The chilled water 
system shall be primary/secondary with variable flow blending pri-
mary CHWS with secondary CHWR to achieve the 58˚F SCHWS. The 
individual room sound levels will not exceed 35NC; space temperature 
shall be at 68˚F +/- 2˚F and 30% rh (heating season) and 74˚F +/- 2˚F 
and 60% maximum rh.

The design engineer is directed to 2015 ASHRAE Handbook – HVAC 
Applications, chapter 7 (Educational Facilities), chapters 36 through 
43  (Building Operation and Management), and chapter 59 (HVAC 
Security) for design guidelines. In addition, the design engineer and 
the campus O&M staff should read 2016 ASHRAE Handbook — HVAC 
Systems and Equipment, chapter 5 (In-Room Terminals), chapter 6 
(Radiant Heating and Cooling), and chapter 20 (Room Air Distribu-
tion Equipment) for information regarding active chilled beam design 
engineering.

Chilled beams shall be rated in accordance with ARI Standard 
410, but their cooling capacities shall be established in accordance to 
ASHRAE Standard 200-2015 for the specific application on the inlet 
side of the chilled beam. No electrical power or direct control connec-
tions shall be required for the operation of the chilled beam.

Units shall be 48- by 24-in and 24- by 24-in based on contract 
drawings, shall be white with hinged linear bar induced air grilles, 
4-way supply air blow, top outdoor dehumidified air inlet connection, 
and TAB ports. Each unit shall be independently suspended from the 
structure with four threaded rods.

The HVAC subcontractor shall:
1. �Furnish and install each chilled beam above the acoustical ceiling 

grid and lower into the grid module by adjusting the nuts connecting 
the threaded rods to the beam.

2. �Before connecting the supply water system to the beams, this subcon-
tractor shall flush the piping system to assure that all debris and other 
matter has been removed. 

3. �Contractor shall furnish and connect beams to the SCHWS and 
SCHWR using wire braided, flexible hoses suitable for operation in 
an environment between -40˚ and 200˚F, rated for a least 300 PSI and 
tested for leakage at a minimum pressure of 360 PSI. Hose lengths 
shall not exceed 12 in. 
The design team shall include the HVAC design engineer consultant 

with structural, architectural, plumbing, and electrical consultants. The 
college shall have an in-house project manager and shall retain a third-
party commissioning and TAB consultant. The CM shall have a project 
manager, in-house estimating including mechanical and electrical 
estimators, and their own in-house registered professional engineer to 
assist in value engineering in the conceptual phase of the job.

The design team, along with the owner and the CM input, shall 
produce conceptual drawings, design development (DD) drawings and 
specifications, and contract documents (CD) in sync with the CM pro-
viding budget estimates in the conceptual phase and guaranteed maxi-
mum project cost between the DD and CD phases. The HVAC design 
engineer shall also complete a hydraulic model of the entire primary/sec-
ondary chilled water system (new and existing). The college facility man-
ager and his O&M personnel shall review the documents throughout the 
design phase and receive introduction training of the new equipment. 
The O&M staff shall observe equipment startup, TAB, CM subcontrac-
tors’ punchlist, and the commissioning system demonstration.

The CM shall include the following during the shop drawing submit-
tal phase:

• �Equipment submittals - Pump and fan curves - Startup sheet - Trou-
bleshooting sheets - O&M manuals, parts, and lubricants - ATC and 
energy management submittal.

A third-party commissioning and TAB (CxTAB) firm shall complete 
the following:

• �TAB system flow diagram of entire (new and existing) primary and 
secondary chilled water system with GPMs and pumps heads indi-
cated at each piece of equipment.

• �TAB system flow diagram of entire supply and return water system, 
drawing upon data from the hydraulic model with GPMs and pressure 
drops at each piece of cooling equipment and at major branch runouts.

• �Commissioning functional performance test of the entire HVAC 
system (new and existing).

Refer to The Facility Files for additional information pertaining to 
completing the B2B test. 
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To view the solution online, please visit www.esmagazine.com.

BASIS OF DESIGN – CAMPUS RETROFIT: ADMINISTRATION BUILDING HVAC 
REPLACEMENT CONSTRUCTION PHASE – DESIGN ENGINEER’S PUNCHLIST
The design engineer shall check off the boxes from the list of the company’s standardized field obser-
vation checklists below that she will need to upload on to her tablet computer prior to heading out 
to the construction site to complete her final HVAC inspection and punchlist.  These checklists will be 
touchscreen type.  When the engineer returns to the office or she sends the completed checklists via 
the internet to the office, the completed checklists shall be automatically downloaded to the com-
pany’s computer server and placed in the job folder’s “Project Closeout” section of the folder.  The 
completed checklists, along with associated digital photographs taken at the time of the field visit, 
will automatically be electronically sent to the following individuals and departments.

 TEAM CORRESPONDENCE DIRECTORY CHECKLIST (check the appropriate boxes)

o College In-House Project Manager  o IPD Manager  o Construction Manager   
o General Contractor  o Design-Build Contractor  o O&M Manager  o HVAC Subcontractor   
o Architect  o ATC Subcontractor  o State Energy Department  o ASHRAE  o Piping Subcontractor  
o Sheet Metal Subcontractor  o 3rd-Party CxTAB Consultant  o 3rd-Party TAB Consultant   
o Equipment Manufacturers  o Building Inspector  o Others: (insert list)                                   

 HVAC CONTRACT SPECIFICATION CHECKLISTS (check the appropriate boxes)

o Division 1 Project Closeout  o Kitchen Equipment  o College Furnished Equipment  o Structural 
o Electrical  o Plumbing  o Fire Protection  o HVAC  o Infection Control  o ATC  o Chiller   
o Secondary Pumps  o Fans  o Air Handlers   o Chill Beams  o Piping System   
o Sheet Metal System  o TAB  o Commissioning  o Others (insert list)                                   

 HVAC CONTRACT DRAWING INSTALLATION CHECKLIST (check the appropriate boxes)

o Division 1 Project Closeout  o Kitchen Equipment  o Owner Furnished Equipment  o Structural 
o Electrical  o Plumbing  o Fire Protection  o HVAC  o Infection Control  o ATC  o Chiller  
o Secondary Pumps  o Fans  o Air Handlers  o Chill Beams  o Piping System  
o Sheet Metal System   o TAB  o Commissioning  o Others (insert list)                                   

 HVAC STARTUP CHECKLISTS (check the appropriate boxes)

o Owner Furnished Equipment  o Structural  o Electrical  o Plumbing  o Fire Protection  o HVAC 
o Infection Control  o ATC  o Chiller  o Secondary Pumps  o Fans  o Air Handlers  o Chill Beams 
o Piping System  o Sheet Metal System  o Equipment Room  o TAB  o Commissioning   
o Others (insert list)                                   

 COMMISSIONING FPT (FUNCTIONAL PERFORMANCE TEST) (check the appropriate boxes)

o Owner Furnished Equipment  o Structural  o Electrical  o Plumbing  o Fire Protection  
o HVAC System  o Infection Control System  o ATC System  o Central HVAC Air System  
o Heating System  o Chilled Water System  o Condenser Water System  o Chiller  
o Secondary Pumps  o Fans  o Air Handlers  o Chill Beam  o Piping System  o Sheet Metal System  
o Equipment Room  o Others (insert lists)                                   


