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Overview


Following are the primary areas related to energy use and comfort for which the design intent and basis of design will be defined.  The design intent provides the explanation of the ideas, concepts and criteria that are considered to be very important to the owner, coming out of the programming and conceptual design phases.  The basis of design is the documentation of the primary thought processes and assumptions behind design decisions that were made to meet the design intent.  


Under each area or building system is an outline of pertinent questions and data needed.  Sequences of operation for all outlined dynamic systems and components should be clearly documented. 


To the right of the heading for each section, the party responsible for providing the design intent is indicated, as is the phase of the design process during which design documentation should be established.  


The following abbreviations are used:�


Item�
Abbreviation�
Refers To�
�
Responsible Party�
Arch�
Architect�
�
�
Mech Engr�
Mechanical Engineer�
�
�
Elec Engr�
Electrical Engineer�
�
�
Ltg Des�
Lighting Designer�
�
�
Ctrls Cont�
Controls Contractor�
�
Design Phase�
Program�
Programming Phase�
�
�
Concept Des�
Conceptual or Schematic Design Phase�
�
�
Design Dev�
Design Development Phase�
�
�
Const Doc�
Construction Documents Phase�
�
�
Spec Dev�
Specification Development (late Const. Documents Phase)�
�






Contents


The following systems and issues are included in this document in this order:


General building design and function


Overview


Sustainable construction and environmental compatibility


Indoor environmental quality—thermal, air distribution, acoustics, air quality, visual quality 


Landscaping


HVAC systems—General


Overview


Design conditions and load assumptions


Water source heat pump system 


Geothermal heat exchanger


Heat recovery units


Daylighting controls


Building automation  system





Heading Format Used at the Beginning of Each Section:


X.X	Issue to be Documented	Responsible Party	When To Do It





1	General Building Design, Function, and Landscaping


1.1  Sustainable Construction and Environmental Compatibility


Design Intent	Architect	Concept Des


What are the objectives regarding sustainability and environmental compatibility?


It is the Owner’s intent that the building achieves LEED certification at the____________level.�	�	�


1.2  Indoor Environmental Quality


Design Intent	Mech Engr	Concept Des


What are the general objectives for indoor environmental quality?


	�	�	


Thermal Comfort—General Description and Function	


	Mech Engr	Design Dev


Record the occupant activity and design temperatures for the various spaces in Table 1.


Air Distribution	Mech Engr	Const Doc


What issues were considered in choosing diffusers?


	�	


Is the return air (RA) ducted of open-plenum? Why?


	


Are the RA grills in every room?  Why?


	


What special considerations are being given to spaces with high solar load regarding cooling, large glazed areas, cold-air convective drafts, etc.? What solutions were used?


	�	�	


Acoustics	Mech Engr	Const Doc


What is the design NC (noise criteria) sound level?  Provide this information in Table 1.  Are there any special acoustical considerations for any areas (areas close to the AHU, private areas, open office areas, etc.)?  How will this criteria be met? (flexible duct, duct lining, fan type, lead wraps, diffuser type, TU damper type, etc.)


Noise class (NC) 35-40 for closed offices and 41-43 for open offices, recommended by ASHRAE)


	�	�	


Air Quality	Mech Engr	Const Doc


For the general building and individual spaces, what is the desired outside air fraction or cfm per person and the number of persons per square foot?  (Provide this information in Table 1).  Is the outside air (OSA) controlled by CO2 monitors?  Explain.


	�	�	�	�	


Are there any special indoor pollutant source concentrations?  How are they handled?  List areas served by exhaust fans, the fan size, air changes per hour and operational control.


	�	�	�	


How will the fresh air rate be maintained at low supply air volumes of the VAV system?  Are perimeter zones treated differently than interior zones (reheat box damper settings, etc.)?


	�	�	


Where are the outside air intakes located?  Are they near any potential sources of pollutants?


	�	


Are full-drain condensate pans used in the air handler units?   (Yes / (No


What other special IAQ issues were considered?


	�	


Visual Quality	Arch, Ltg Des,	Design Dev


What are the design footcandle levels for the various spaces? (Provide this information in Table 1). Why? Is additional task lighting assumed?


	�	�	


Do any spaces have special glare requirements?   (Yes / (No


How will they be met?  (special light fixtures and lenses, fixture layout, special CRT screens, etc.)


	�	


How will glare be controlled in daylit areas?


	�	


What are the parameters and sequences of operation for the daylighting controls and dimming lights? How will occupants interact with the system (overrides, education, etc.)?


	�	�	�	�	


1.3  Landscaping	Architect	Design Dev


Design Intent


Describe the objectives and the elements of the specific landscape design that contribute to energy efficiency, water conservation, and comfort?


	�	�	�	�	


�
2	HVAC Systems and Design Parameters


2.1  General	Mech Engr	Design Dev


General description of the main HVAC systems and areas served.


	System					Areas Served


			


			





Why were the above particular systems chosen?


	�	�	�	�


Describe the level of priority given to energy conservation for the system.


	�	�	�


2.2  Load Calculations	Mech Engr	Const Doc


What outdoor design conditions were assumed for load calculations?


Summer:  DB______  WB______    	Winter:  DB______


What indoor design conditions were assumed for load calculations?


Summer:  DB______  RH______	Winter:  DB______  RH______








Insert Input Data from load calculation program which details assumptions made for load calculations of each zone. 


Number of sheets attached to this section: ______

















�
3	Water Source Heat Pump System   


3.1  Design Intent	Mech Engr	Design Dev


What areas of the building do the heat pumps serve?	�	


List the areas that the heat pumps do not serve?	�	


Where will the heat pumps be mounted?	�	


What vibration and noise considerations are given for the location of the heat pumps? 	�	�	�


 What maintenance accessibility considerations are given for the location of the heat pumps? 	�	�	


What energy efficiency objectives are there for the heat pump units? ( Highly efficient, ( Moderately efficient, ( Standard efficiency


What level of automatic control features are desired for the heat pumps system relative to central building automation system monitoring and control capabilities, etc.? ( Highly automated, ( Moderately automated, ( Minimally automated


What type of refrigerant will be used and why?	�	





3.2  Basis of Design-Components Description and Methods for Meeting Design Intent


Water Source Heat Pumps	Mech Engr	Const Doc


Briefly describe the system.


	�	�	�	�


What is the intended loop supply water temperature operating range?_________ Why was this range selected?


____________________________________________________________________________





Will a glycol solution be used in the system? 	�


If so, what type of glycol will be used, and at what percent solution? 	





Describe any provisions in the system for accommodating future building or load expansion.�	�	�	


�Describe the interface that the building automation system has with the heat pumps: 	�	�	�





Heat Pump Loop Pumps �and Piping	Mech Engr	Const Doc


What pressure drop range was the piping system designed to:


( Very low pressure drop, ( Moderately low pressure drop, ( Standard pressure drop.  How were pipe losses determined?   ___rule of thumb,    ___detailed take-off and calculation,  ___other.


Are the pumps equipped with premium energy-efficient motors?	


Why or why not?	


How large of a safety factor was used in the pump sizing? _________________________  


What was the over-sizing rationale for the pumps? ( Potential system expansion, ( Safety factor, ( Variable speed operation


Are 2-way valves employed at all of the heat pumps to prevent flow when a unit’s compressor is not running? 	


Is variable speed operation employed?__________________


Describe any standby or redundant pumps and their operation.	�	�	


Will the control sequences allow for automatic changeover to the lag or standby pump upon pump failure or will manual valving be required?  Upon failure, does the lag pump start?  	


____________________________________________________________________________�


Heat Pump Sequence of Operations and Operating Parameters


		Mech Engr 	Const Doc


Attach a full and comprehensive sequence of operations, including all interactions:


Number of sheets attached to this section: ______�
4  Geothermal System Selection


4.1  Design Intent	System Supplier/Designer	Design Dev


What type of geothermal system was selected?  ( Closed loop,  ( Supply wells through heat exchanger, then discharged water (Pump and dump)  ( Other	�


If closed loop, what configuration was chosen?_ ( Vertical wells  ( Trenched, horizontal ( Mass excavated, with “slinky” pipe arrangement ( Piping at bottom of a pond  ( Other	





What parameters were considered in system selection? ( Total Installed cost. ( Available site area  ( Energy performance  ( Potential changes of site utilization  ( Soil conductivity at various depths on site





4.2 Basis of Design-Components Description and Methods for Meeting Design Intent


Geothermal Heat Exchanger	System Supplier/Designer	Const Doc


Briefly describe the system.


	�	�	�


What range of water temperature will the system be designed for?___________________ 





Will some form of anti-freeze be used in the heat exchange solution?_________ What will the product be?____________  What will the solution percentage be?_______%





What value was used for the design soil conductivity factor?____________________


Was a soil conductivity test performed on the specific site?________ If not, what basis was used to determine the design soil conductivity factor?________________________________


___________________________________________________________________________


Is the thermal performance of the design and installation of the system warranted to the Owner?


_________ If so, how many years?___________





How many total feet of heat exchange pipe will be installed? 	�	





5  Energy Recovery Unit (ERU)


5.1  Design Intent	Mech Engr	Design Dev


Describe the purpose of the ERU:	�	


 System Description	Mech Engr	Design Dev


Briefly describe the system:	�	�	�	


Is conditioned outside air supplied to every system zone?__________If not, which zones are excluded, and why?____________________________________________________________


������������������������____________________________________________________________________________


Is exhaust air extracted from every system zone by the ERU’s?__________If not, which zones are excluded, and why?_________________________________________________________


____________________________________________________________________________


Is the over building pressure relative to outdoors positive or negative?___________By what volumetric rate?___________CFM





5.2 Basis of Design-Components Description and Methods for Meeting the Design Intent	


	Mech Engr		Const Doc 


Configuration


( Separate package   ( Integrated with AHU’s     ( Roof-mounted   ( Indoor-mounted


	�Supply and Exhaust Fans 


( Constant volume   ( Variable Volume     ( Belt drive   ( Direct drive


Describe supply fan type, housed or plug, forward curved, airfoil, backward inclined, etc . 


	�	�Motor efficiency:  ____Std. effic.,    ____Premium effic.


Heat Exchanger


( Flat Plate Type – Sensible heat transfer only


( Flat Plate Type – Sensible and latent heat transfer 


( Rotary Wheel with Desiccant Coating – Sensible and latent heat transfer





Unit Features


( Frost Control   ( Economizer operation





5.3  HRU Sequence of Operations and Operating Parameters


	Mech Engr	Spec Dev


Provide a full and comprehensive sequence of operations (including seasonal variations) on a separate sheet(s) and attach to this section of the form.


Number of sheets attached to this section: ______


6  Daylighting Controls


6.1  Design Intent	Elec Engr	Design Dev


Briefly describe the system:		�	�	�	


What is the primary reason for using daylighting? 	( energy savings / ( view/aesthetics


	( visual light quality


What budget limitations were there? 	�	


6.2  Basis of Design	Elec Engr	Design Dev


System type:  ( continuous dimming / ( stepped dimming in ____ steps


Describe related architectural features such as light shelves, sloped ceilings, skylights, special interior finishes, etc.	�	�	�	


How low are the lights allowed to dim? _______%.  


The system is controlled by:   ( main BAS / ( stand alone controllers


What is the light level setpoint(s) at the work plane:


�Area�
Design Foot Candles�
�
_____________________________________�
    _________�
�
_____________________________________�
    _________�
�
_____________________________________�
    _________�
�
_____________________________________�
    _________�
�



How deep into the building do the lights dim? _______ft.  


Are the dimming rates the same across this distance? ( Yes / ( No


Explain:	�	


What areas of the building have dimming control?


	�	�	


How many zones and controllers (light sensors) are there? __________


How do occupants override the dimming?	�	


Who has access for adjusting light levels?	


Where are these adjustments made?	


Where are the sensors located? 	


6.3  Sequence of Operations and Operating Parameters


	Elec Engr	Spec Dev	


Provide a full and comprehensive sequence of operations (including setpoints and occupied and unoccupied conditions, etc.) on a separate sheet(s) and attach to this section of the form.


Number of sheets attached to this section: ______


7	Building Automation System (BAS)


7.1  Design Intent 	Mech Engr	Design Dev


Briefly describe the system:	�	�	�	�	


Is a non-proprietary protocol specified?_____ Which one(s)____BACNET____LonMark


____Other �Is a Internet-based user interface specified?_______


7.2	Basis of Design(Component Description and Methods for 	Meeting the Design Intent�		Mech Engr	Const Doc


Central system is:  ( DDC, ( pneumatic


Valve actuators:  ( electric, ( pneumatic.      AHU damper actuators: ( electric, �( pneumatic


Fire / smoke damper actuators:  ( electric, ( pneumatic


User interface:  ( graphical display of components


Limitations of the modules or features specified, compared to the highest model line system: �	�	�	





Check the systems that the BAS will control (vs local equipment. packaged controllers).  Refer to the individual system section for a complete description of the points and their control by the BAS�



�
Virtually Full Control�
Partial Control�
Enable/Disable Only�
Monitor �Only�
�
�
�
�
�
�
�
Air handler unit�
(�
(�
(�
(�
�
Terminal units�
(�
(�
(�
(�
�
Economizer functions�
(�
(�
(�
(�
�
Boiler plant�
(�
(�
(�
(�
�
Heating water pumping system�
(�
(�
(�
(�
�
Chiller plant�
(�
(�
(�
(�
�
Chilled water pumping system�
(�
(�
(�
(�
�
Cooling tower�
(�
(�
(�
(�
�
Condenser water pumping�
(�
(�
(�
(�
�
Terminal unit settings�
(�
(�
(�
(�
�
Heat recovery unit�
(�
(�
(�
(�
�
Daylighting setpoints�
(�
(�
(�
(�
�
Lighting sweep control�
(�
(�
(�
(�
�
Exterior lighting�
(�
(�
(�
(�
�
Computer room HVAC unit�
(�
(�
(�
(�
�
Fan coil unit and condenser�
(�
(�
(�
(�
�
Unit heaters�
(�
(�
(�
(�
�
Smoke and fire control�
(�
(�
(�
(�
�
Emergency power system�
(�
(�
(�
(�
�
UPS power system�
(�
(�
(�
(�
�
Service water heating pump�
(�
(�
(�
(�
�
___________________________�
(�
(�
(�
(�
�
___________________________�
(�
(�
(�
(�
�
___________________________�
(�
(�
(�
(�
�
Location of user interface: 	


Type of user interface: 


( Permanent on-site computer terminal


( Plug-in portable computer


( Remote terminal of ________________________


( Keypad only


Describe parties who will be able to change schedules only: 	�	


Describe parties who will have full access to system: 	�	


�



Check the energy conserving control strategies that will be operational in this building through the BAS.


(�
Holiday scheduling�
(�
Occupancy-based outside air control�
�
(�
Zonal scheduling�
(�
DX compressor optimization�
�
(�
Sequential startup of equipment�
(�
Mixed air temperature control�
�
(�
Lighting sweep�
(�
Boiler staging and optimization�
�
(�
Night setup/setback�
(�
Heat element (coil) staging�
�
(�
Optimum start�
(�
Hot water reset�
�
(�
Optimum stop�
(�
Heat recovery option control�
�
(�
Hot & cold deck reset (supply air)�
(�
Water-side economizer control�
�
(�
Chilled water reset�
(�
Variable speed pump control�
�
(�
Chiller staging and optimization�
(�
Occupancy based HVAC control�
�
(�
Cooling tower component staging�
(�
Terminal regulated air volume (TRAV)�
�
(�
Air-side economizer control�
(�
Thermal storage control�
�
(�
Night ventilation purge / pre-cooling�
(�
Demand limiting or load shedding�
�
(�
CO2 outside air rate control�
(�
Duty cycling of equipment�
�
(�
VAV control-pressure independent�
(�
DHW recirculation pump control�
�
(�
VAV control-pressure dependent�
(�
DHW temperature control�
�
(�
Duct static pressure reset�
(�
Full trending capabilities�
�
(�
____________________________�
(�
____________________________�
�
(�
____________________________�
(�
____________________________�
�
(�
____________________________�
(�
____________________________�
�



List all special monitoring points installed for diagnostic, performance verification and trouble shooting purposes, which are not needed to execute the control sequences and strategies?


	�	�	


Note:  Complete BAS description, points list with all details, program listing, etc. are not part of the design intent, but will be required as part of the O&M documentation.


7.4 Points List	Mech Engr	Spec Dev


Provide a full and comprehensive BAS points list on a separate sheet(s) and attach to this section of the form.


Number of sheets attached to this section: ______


�











		� PAGE �1�


LCCC Albany County Campus		� DATE  \* MERGEFORMAT �4/20/2005�





	











