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Life Cycle Cost Calculations

Life-cyce cost (LCC) analyses maximize project values. They take operating and maintenance
costs into account and make the most of integrated design opportunities.

So remember to include them in your budget allocations. A very rough rule of thumb is to set
aside funds equal to 0.5% of the construction budget for analysis fees.

How To Calculate LCC

L Bl thimen e % b casm srmnasin anainet which diffacent altematives are weighed

High Performance Hawaii

Classroom Prototypes

This brochure details four prototype designs for Hawail schools.

A classroom
building designed
for daylighting and
a mixture of air
conditioning and
natural ventilation.

A naturally
ventilated
classroom,

Ui Departrment of Energy grant DE-FG31-00R021 191,
Hewervet, fircangs, concusian e
Thona of the author ed da ret necevarty reflect the views of fhe LS. Department of
Ervergy. the Stata of o ey agpen
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A portable
classroom
designed with
daylighting and
mixed-mode
ventilation.

Daylighting
options for
gymnasiums.
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Commissioning for Schools

e Vg Y increase through time-—as does the Impact
of their interactions. A single architect can no longer averses the entin: process. And smply
ssuuming that sach indbvidual contractor b doing theis job carries oo great a risk

One study of uxty ne o found than half with controls problems.

forty pescert with malfunctioning HVAL equipment. and one-third with sensors that didn’t

work prapery. In mary of the bulidings, equipment called for in the plans and spedfications

was actuslly missing. A quarter had energy managerent and control systerms [EMCS) with
variable dirives that dide' run right.'

Same level of commissoning i necessary to achieve a high performance school

What Is It?

Commissioning is a systematic process of ensuring that building systerms interact and pes-
form as specified, a1 intended, and according 1o the schools operational feds. It results in
Increased energy elfficiency, reduced change orders, better maintainabdity, and improved
ocrupant combort and productiity.

idaally. a full commissioning process is part of every project, However, complete commissice-
g may ot be cost-effective for umall projects

The > Tier

Baske: The following projects should include at least basic

* Mew comstruction projects that cover 5,000t of more of floor ara.

* Renovation projects that cost $1,000,000 or mone AND cover 5,000 ft! or more of floor
avea AND inchude HVAC iding i dlation or
upgeade. or lighting system controbs.

Basic commissioning services may be performed by a thisd party or somecne in-house,
however, whoever he rode of agert ild perform the
follcrwing taska:
® Vesify that lighting design and in-
benced. This includes occupancy sensor, daylighting controls. multi-evel switching,
and automatic time docks.
Make sure that ve and air has been installed per design
and that outdoor air flow, supply air flow, fluid flow, and controls function as speciied in
the design criteria.
« Ensure that ary and all erergy mansgement and control systems EMCS) p

sequence of operations and provide trend logs per design. Alio extablish that sensors
are calibrated.

Canfirm that a complete guide hars bren provided
= Check to see that { hat been gheen 1o school
= Muske certain that operating staff have been traned

| Piatte, MA. ot i, ey Saviinga b
Porrwmet’ [Lrmrerca Barkmiey Nator| Latoratnes 1064

Architectural Energy Corporation
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|ntI’OdUCtI0n Table 10 — Commissioning Scope Checklist for Project Scope Developi

Level of commissioning

Project Planning & Budgeting s o 8
(Road m ap) Party responsible for commissioning g

Llfe CyC|e COSt AnaIySIS Systems to be commissioned

State official:
Independent commissioning agent

Air conditioning
Energy management and control system (EN

- L] n
CO m m I S S I O n I n Lighting occupancy sensors
g Lighting daylighting control
Lighting time of day control

Matiral vantilatinn

Alr Condltlonlng (App“cablllty’ Table 11 — “Basic” Commissioning Task List
I [ *  Verify that lighting controls have been installed per design and have been t
SeIeCtlon ] Detal |S) Includes daylight controls, occupancy controls, multi-level switching, and at
*  Verify that ventilation and air conditioning system equipment is installed pet

N atu ral Ve ntl |at| O n supplv air flow, fluid flows, and controls are tested to meet design criteria.

Table 12 — “Additional” Commissioning Task List 2ste
Dayl Ig htl n g Engage a commissioning agent. lra“'
Develop and utilize a commissioning plan. idet
. . . Develop design intent and basis of design documentation. iis
Ad d |t| O n al TO p I CS Include commissioning requirements in the construction documents.
Conduct a focused review of the design prior to the construction documents phase.
Conduct a focused review of the construction documents when close to completion.
Conduct a selective review of contractor submittals of commissioned equipment.
Verify installation, functional performance, training, and documentation.
Develop a system and energy management manual.
Have a contract in place for a near-warranty end, or post-occupancy, review.
Complete a commissioning report
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Table 19 — System Evaluation Matrix with Notes for Designer
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= Current DOE|
prOJects

Okada Trucking Co., Ltd

Ferraro Choi Architects Waipahu Intermediate Cafeteria
1st DOE project seeking LEED certification




Hawal’i High Performance School Guidelines

PROJECT CHARACTER SKETCH

CONCEPT EWA MAKAI MIDDLE SCHOOL MAY 2005- CHARETTE THREE

DEVELOPMENT OAHU HAWAII qimaied J‘“ :o:‘,;a,:c nek N

Mitsunaga & Associates
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MAIN COMMONS! DINING AREA

OAHU HAWAII

EWA MAKAI MIDDLE SCHOOL w
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