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Author’s Experience as CA on HVACAuthor’s Experience as CA on HVAC

Harumi DHC, Initial Harumi DHC, Initial CxCx, for System selection, for System selection
Total floor area: 670 000m2Total floor area: 670 000m2Total floor area: 670,000m2Total floor area: 670,000m2

Land area: 8haLand area: 8ha

From Program phase to PostFrom Program phase to Post--acceptance phaseacceptance phaseFrom Program phase to PostFrom Program phase to Post acceptance phaseacceptance phase

Y Office/LaboratoryY Office/Laboratory, Initial (partial) , Initial (partial) CxCx..
Approx 1 700mApprox 1 700m22Approx. 1,700mApprox. 1,700m22

After Construction phase to Operation phaseAfter Construction phase to Operation phase

A Offi B ildiA Offi B ildi (f ll f t fit t )(f ll f t fit t )R t CR t CA Office BuildingA Office Building, (full for retrofit stage), (full for retrofit stage)RetroCxRetroCx..

Approx. 9,400mApprox. 9,400m22

From PreFrom Pre design phase but After FDD to Operation phasedesign phase but After FDD to Operation phaseFrom PreFrom Pre--design phase but After FDD to Operation phasedesign phase but After FDD to Operation phase

N Hospital FacilityN Hospital Facility, Initial (partial) , Initial (partial) CxCx..

A 82 000A 82 000 22 d Ad AApprox. 82,000mApprox. 82,000m22 and Annexesand Annexes

After Schematic design step to Elaboration phaseAfter Schematic design step to Elaboration phase
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As to the style and timing of ordering CA and Design Professionals
there are several variations according to building owner's 
engineering stance and capability and construction scheduling..
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* 'Life‐cycle and 'Continuous' Commissioning do not always meanthe continuous payment of commissioning fee to CA, but means that the building owners manage
commissioning process startegically and execute commissioning contracting with CA when necessary to preserve optimal performance of the building systems after
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In case the renerwal scale is large enough to follow the Initial Commissioning Process
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Why HVAC Simulations as Why HVAC Simulations as CxCx??yy

PrePre--design Phasedesign Phase
To establish Project Plan and/or OPR for To establish Project Plan and/or OPR for 
owner’s decisionowner’s decision--makingmaking

Design PhaseDesign Phase
Degraded quality of Design Documents, due to Degraded quality of Design Documents, due to g q y g ,g q y g ,

less timeless time
less feeless fee
less skill less t ai iless skill less t ai iless skill, less trainingless skill, less training

Electronic standard documents easily sum up Electronic standard documents easily sum up 
enormous volume of apparently beautiful docsenormous volume of apparently beautiful docsenormous volume of apparently beautiful docsenormous volume of apparently beautiful docs

Prevailed distributed packaged systemPrevailed distributed packaged system

O d BACS d i t id ith t ffi i tO d BACS d i t id ith t ffi i tOrder BACS design outside without sufficient Order BACS design outside without sufficient 
spec. with narratives and flowcharts.spec. with narratives and flowcharts.



Why Simulation and Design Why Simulation and Design CxCx? ? cont.cont.

Design Phase Design Phase cont.cont.

Calculation/Simulation Tools developed too Calculation/Simulation Tools developed too 
further for designers to handle in short further for designers to handle in short 

ktiktiworktimeworktime. . 

And yet, design professionals are  erroneously And yet, design professionals are  erroneously 
too much expected to do perfect work even with too much expected to do perfect work even with 
insufficient fee due to excessive competition. insufficient fee due to excessive competition. 

Building owners should recognize they must Building owners should recognize they must 
anyhow pay for a good jobanyhow pay for a good job

Commissioning process during design phase Commissioning process during design phase 
should make sure of successful achievement, and should make sure of successful achievement, and 
that owners hire well qualified commissioning that owners hire well qualified commissioning 
authority from the third party.authority from the third party.
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Energy System OptionsEnergy System Options
 System feature Combination

A0
Non-Storage
Centrifugal

INV-driven Centrifugal Ref.(695RT×4)
+Boiler(5t/h×2)( )

A2
Thermal Stotage

Centrifugal＋HRHP
Centrifugal (920RT×2)+HRHP(527/664kW)
+Boiler(5t/h×2)

Thermal Storage
/

CGS(600kW)×2+ExAR(210RT)
( ) ( / )B2 w/CGS600kW

Centrifugal ＋HRHP
+Centrifugal(650RT×2)+HRHP(527/664kW)
+Boiler(4t/h×3)

C2
Thermal Storage
w/CGS300kW

CGS(300kW)×2+ExAR(100RT)
+Centrifugal (700RT×2)+HRHP(527/664kW)C2 w/CGS300kW

Centrifugal＋HRHP
+Centrifugal (700RT×2)+HRHP(527/664kW)
+Boiler(4t/h×3)

E1
Thermal Storage

E/G=2/1 Complex
CGS(600kW)×2+ExAR(210RT)
+Centrifugal (920RT)+HRHP(527/664kW)p

w/CGS600
g

+AR(300RT)+Boiler(4t/h×3)

E2
Thermal Storage

E/G=1/1 Complex
/CGS600

CGS(600kW)×2台+ExAR(210RT)
+HRHP(527/664kW)
+AR(630RT)+B il (5t/h×3)w/CGS600 +AR(630RT)+Boiler(5t/h×3)

F
Non-Storage
w/CGS600

AR E/G=0/100

CGS(600kW)×2+ExAR(210RT)
+AR(630RT×4)+Boiler(5t/h×5)

AR E/G 0/100
Note: HRHP: Heat Recovery Heat Pump, water sourse

CGS: Co-generation system w/Exhaust gas
ExAR: Exhausted heat driven Absorption machine
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Continuous Commissioning Process Continuous Commissioning Process gg
(ASHRAE 0(ASHRAE 0--2005)2005)

Continuous Commissioning Process: A Continuous Commissioning Process: A 
continuation of the Commissioningcontinuation of the Commissioningcontinuation of the Commissioning continuation of the Commissioning 
Process well into the Occupancy and Process well into the Occupancy and 
Operations Phase to verify that a Operations Phase to verify that a 
project continues to meet current andproject continues to meet current andproject continues to meet current and project continues to meet current and 
evolving Owner’s Project evolving Owner’s Project 

CCRequirements. Requirements. Continuous Continuous 
Commissioning Process activities areCommissioning Process activities areCommissioning Process activities are Commissioning Process activities are 
onon--going for the life of the facilitygoing for the life of the facility



OnOn--Going Commissioning Process Going Commissioning Process 
(ASHRAE 0(ASHRAE 0--2005)2005)

OnOn Going Commissioning Process: AGoing Commissioning Process: AOnOn--Going Commissioning Process: A Going Commissioning Process: A 
continuation of the Commissioning Process continuation of the Commissioning Process 

ll i t th O d O till i t th O d O tiwell into the Occupancy and Operations well into the Occupancy and Operations 
Phase to verify that a project continues to Phase to verify that a project continues to y p jy p j
meet current and evolving Owner’s Project meet current and evolving Owner’s Project 
RequirementsRequirements OnOn--Going CommissioningGoing CommissioningRequirements. Requirements. OnOn Going Commissioning Going Commissioning 
Process activities occur throughout the life Process activities occur throughout the life 
of the facility; some of these will be close toof the facility; some of these will be close toof the facility; some of these will be close to of the facility; some of these will be close to 
continuous in implementation, and others will continuous in implementation, and others will 
b ith h d l db ith h d l d h d l d (h d l d (be either scheduled or unbe either scheduled or un--scheduled (as scheduled (as 
needed)needed)



ReRe--Commissioning Commissioning 
(ASHRAE 0(ASHRAE 0--2005)2005)

C i i i A li tiC i i i A li tiReRe--Commissioning: An application of Commissioning: An application of 
the Commissioning Processthe Commissioning Processthe Commissioning Process the Commissioning Process 
requirements to a project that has requirements to a project that has 
b d li d i th C i i ib d li d i th C i i ibeen delivered using the Commissioning been delivered using the Commissioning 
Process. Process. This may be a scheduled reThis may be a scheduled re--o e .o e . ay e a e u e eay e a e u e e
commissioning developed as part of an commissioning developed as part of an 
OnOn Going Commissioning Process or itGoing Commissioning Process or itOnOn--Going Commissioning Process, or it Going Commissioning Process, or it 
may be triggered by use change, may be triggered by use change, 
operations problems, or other needs.operations problems, or other needs.



Continual (Continual (or continuousor continuous) ) 
Commissio i gCommissio i g d fi itid fi itiCommissioningCommissioning -- new definition new definition --

Continual (Continual (or continuousor continuous) commissioning () commissioning (CxCx))Continual (Continual (or continuousor continuous) commissioning () commissioning (CxCx) ) 
consists of onconsists of on--going going CxCx carried out by O&M carried out by O&M 
staff and restaff and re--CxCx by commissioning professionalsby commissioning professionalsstaff and restaff and re--CxCx by commissioning professionalsby commissioning professionals
outside the O&M organization.outside the O&M organization.

The performance goal, or the kind of OPR, for a The performance goal, or the kind of OPR, for a 
new cycle of onnew cycle of on--going going CxCx is given in the report is given in the report 
of foregoing commissioning process, i.e., either of foregoing commissioning process, i.e., either 
initialinitial--CxCx, retro, retro--CxCx or reor re--CxCx process.process.aa CC , e o, e o CC o eo e CC p o e .p o e .

However, the term ‘continual’ is just However, the term ‘continual’ is just 
tentatively used in order not to be mistaken fortentatively used in order not to be mistaken fortentatively used in order not to be mistaken fortentatively used in order not to be mistaken for
the conventional meaning. the conventional meaning. 
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ConclusionsConclusions
C tiC ti CC i lif l ii lif l iContinuous Continuous CxCx in lifecycle view was in lifecycle view was 
introduced together with introduced together with CxCx activity in activity in 
J d i t ti l i i tJ d i t ti l i i tJapan and international viewpoint.Japan and international viewpoint.
HVAC simulation tools shall be used both at HVAC simulation tools shall be used both at 
th i iti lth i iti l CC tt d i h dd i h dthe initial the initial CxCx at preat pre--design phase and design phase and 
design phase for OPR and design review, and design phase for OPR and design review, and 
d i th ti ld i th ti l CC f BOFD df BOFD dduring the continual during the continual CxCx for BOFD and for BOFD and 
optimal operation. optimal operation. 
OO i li ti f b ildii li ti f b ildiOnOn--going realization of building energy going realization of building energy 
efficiency cannot be achieved without efficiency cannot be achieved without 
i l i O&M’i l i O&M’ CC ti itti itinvolving O&M’s involving O&M’s CxCx activity.activity.
Continuous, or continual, Continuous, or continual, CxCx is newly defined is newly defined 

th bi ti fth bi ti f ii CC b O&Mb O&Mas the combination of onas the combination of on--going going CxCx by O&M by O&M 
and reand re--CxCx by by CxCx professionals. professionals. 



Conclusions Conclusions -- continuedcontinued

The new definition will give O&M staff a The new definition will give O&M staff a 
strong motivation for their jobs while theystrong motivation for their jobs while theystrong motivation for their jobs, while they strong motivation for their jobs, while they 
should be fairly paid for their contribution. should be fairly paid for their contribution. 
To energy and cost savingTo energy and cost savingTo energy and cost saving.To energy and cost saving.
Continual Continual CxCx, whether it follows the initial , whether it follows the initial 
CxCx or not is most desirable to achieve theor not is most desirable to achieve theCxCx or not, is most desirable to achieve the or not, is most desirable to achieve the 
global goal for energy conservation. global goal for energy conservation. 
BEMS BACS h ll b ll d i d dBEMS BACS h ll b ll d i d dBEMS, or BACS, shall be well designed and BEMS, or BACS, shall be well designed and 
commissioned in order to fully use as the commissioned in order to fully use as the 
continualcontinual CxCx tool together with simulationstool together with simulationscontinual continual CxCx tool together with simulations.tool together with simulations.
Principle of Environmental Circle, together Principle of Environmental Circle, together 

ith l b l i i di dith l b l i i di dwith global warming gas issue, was discussed.with global warming gas issue, was discussed.



Th kTh kThank you Thank you 
for your kind attention!for your kind attention!for your kind attention!for your kind attention!

See you at the next meeting.See you at the next meeting.


