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Project Charter

- Supportive Workplace: healthy
& effective contemporary
office environment for
employees

- Sustainability: LEED Gold

- Energy Efficient: 60% more energy
efficient than the MNECB
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- Urban Context

- Cost-effective




Different approaches for an
Energy Efficient building design

Closed Box vs. Breathing Structures




Energy Efficiency

Climatic Responsive Design

« Taking advantage of natural sources




Climatic Responsive Design
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Integrated Design Process







Commissioning for Energy
Efficiency and Sustainability in
Manitoba Hydro’s Downtown

Office Project
by Kevin Thurston



Today’s Better Buildings are Energy
Efficient , Sustainable & Durable
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You are looking for ways to make
your buildings more energy efficient,
sustainable and durable.

SPRINKLER PIPING - EXPOSED THERMO - ACTIVE SI.AB/y
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(20% OF AN “ALL AIR” HVAC SYSTEM)



Designing & Operating
energy efficient integrated systems
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Realizing the
benefits of an
energy efficient,
sustainable and
durable design




Engage an Experienced
Commissioning Agent
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What does the
CxA do to
meet your

challenge and

get you to your
end goal?
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How do you ensure system integration?
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A critical
member of the
Designh Team




Design Reviews




Be the building;
think like a



How do you ensure system functionality?
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Component Verification Forms
(CVFs)

Downtown Office Project COMPONENT VERIFICATION FORM
Tag No. L2-CP-01

Manitoba Hydro Description  Hot Water Recirculation

Winnipeg, Manitoba Section 232123

Discipline Mechanical

System HTHW System
Equipment Data: "
Manufacturer Bell & Gossett
Type Pump - Hydronic
Model No.
Serial No.
Supplier

Nameplate Data Specified

Motor Data

Zlaw=10.8
0 120 0 170 1810 190 200 210 220

Manufacturer Bell & Gossett 7 O e am— e — it

Model no. MNEF-105/LW

Size 0.055 kKW

BHP (KW)

RPM

Pump Data




System Tests (STs)
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System Tests (STs)

R.P.C.C. Integrated - Heating System METASYS.
‘ Qutdoar Air Temp |

40.1 Pa
222dey C 224 deg C
X 40.0 kPa

Gas Pressure Flame Fail T_
Boiler 1 | Horrmal | | Horrmal |
Safeties Low Water High Limit
| Hormal | | Normal |

Heat
Exchanger

o

(i

F1 Lead Pump Blr Stg Dn Setpt

Gas Pressure Flame Fail
Boiler 2 | Hormal | | Normal |
Safeties Law Water High Limit

BLR System Enable True OA Hi Reset

OA Lo Reset
HWS Hi Reset __Ql:l.l:l deg C
HWS Lo Reset

EEE————— ~ ==mmm Control Logic

CA Blr Enable Setpt

[ [ TP TP |




Integrated System Tests (ISTs)




Long Term Sustainable Operations




Building meets Owner’s needs




Operator Training and Involvement




Re-Commissioning Manual

Heat Purmp HP-05 Loas
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Heat Pump Fan Status

Space Temperature

Heat Pump Supply

Lir Temperature

Fadiant Panel Heating or J
Cooling Cotmand (WValves)

Eadiant Panel Temperat
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. space Temperature Setpoint
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10am 12pm Tpm Agm Bpm Bpm Thpre 12 &M Fam
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MH’s challenge of integrating systems to
meet energy efficiency goals

1200

Electricity (GJ) Natural Gas (GJ)




Ventilation

Rib cage gets
Rib
exp::g: as Ai;; led smaller as nl!hill'1 o
inha exhale
rib muscles rib muscles
contract relax

EXHALATION
Diaphragm relaxes
(moves up)

INHALATION
Diaphragm contracts
(moves down)




Double Facade

exhaust air
to north atrium/
solar chimney
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fresh air supply via S
operable window

office space
21 -24°C
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Raised Floor




Air Highways




Solar Chimney

Airflow Concept: Intermediate Seasons

solar gains augment
stack effect
in solar chimney

exhaust air
via north atrium
into solar chimney

fresh air intake
through outer
facade

manually opened
windows at inner
facade

natural ventilation
of south atrium




Three distinct Seasons

Climate and energy concept: summer
Six story tower module
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eating/Cooling

Mean radiant temperature: 25°C
Operative temperature: 25.5°C
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In-slab Heating and Cooling




Boilers/Chillers




Commissioning is an
Important
component of MH’s
new sustainable
energy efficient

building
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System Design Integration
- -




Design Reviews have been invaluable
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Control System Reviews

Target
Systems:
Remote | —
Agent

Local
Agents:
05390, | —
Ui,

RS A ACE

Remote Site

Physical
Security

Unix:
wee T
]
]
1
]
]
]
User |
]

Load Balancer

M-Tech IDM M-Tech IDM
Servers Proxy Servers
l l : TCP/IP + 128-bit Crypto

Various Protocols

¥

Secure Native Protocol

IVR E-mail Ticket
Server System System Directory

HR System, —  3FCuIe WMalve rrolocol >



Sequences of Operation

heating and cooling (i.e. if the
I-IP—“2 FlowChart HP was in heating and

switched to cooling, the HP

would wait 5 minutes to
B to Room Temp Setpoint change states
@ Heat \
Coal \

Unoccupied @ Manual Opérator (8) |

©
ﬁ \ Loop Seq J =g

Ooe Cmd [ | f_..l'
(1 Setpt Control Mode ode Cniri HP Clg
— Qoo o L Clgin1 —
Prioy v e 2480°C 00 240t L [ 5 00 min <c o o |
MaN°C —Ems sp 3 0.50'C Hclg TR
21.80 °C H Oce Setpt . Htg In 4
Senszar Sp 0.00 [ cClglgain
050 "C - H/C DBand 20,80 °C L Htq S etot )
b —| htg = elp
J.00C Difzet -
1.00°C %\\ 0.50 'C [ Htg TR The cooling offset is added to the room
| — d \Dﬂﬂ\=w temperature setpoint (i.e. the measured
180.00 mih = P2y Tm Input [ —— room temperature would have to rise
\ above 24.80°C (21.80 + 3.00) before

' heating would be activated.
The heating offset is subtracted from the
Room Temp Setpoint room temperature setpoint (i.e. the

measured room temperature would have
to fall below 20.80°C (21.80 — 1.00)
before heating would be activated.

Minimum runtime if
override button is pushed
at the thermostat

Measured Room Temp




System Functionality




CVFs & Shop Drawing Review

Downtown Office Project

COMPONENT VERIFICATION FORM

Tag Ma. LA-FCA6
Manllcba Hydro Descriplion  Elevalor Lobby Fan Cail
Winnipag, Maniioba Sechion 2336 DO
Discipline  Mechanical
Syslem Alr Sy=tems Podium
Equipment Data: Location Data:
Mamulpciurar Emvino-Tec Hullding MH Downtown Office
Type Fan Cad Linll - Cooling Floor Lo
Model Mo, Model HL Bize GO Room 0-136
Serial No. Sarvice
Supplier Parenl Equip
Nameplate Data Specified Submitied Installed Verify  Review
i Mt Buny Kelt
Model Na. FTHE T Hob g 0O
Sarial Na. — = 0O
Allow {Us) W 294.1) s Z O
Exiemal Stallc Pressure (Pe) 112 fPa 34 Pa vl O
Cooling Call B
Capacity 3.8 kW L o5 ko ¥
Entering Alr Temp DEWE (degC} 2111 degC 21 00¢ .0 diwe M O
Leaving Alr Temp DBME (degC) 12.81- degC . J1. | desc H. O
Fiud fawrate (s 016 U= O lbdfs . O
EnteringiLeaving Fiuld Temp 721158 degC | " i ]
degC) z il.l'rr"fa 2 d"'.'t'l C )
Warking Fhd Waler o aden, B O




CVFs & Shop Drawing Review
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RO R S RN B L N AN LR LN A
R R I N R LN (N SN LN LN A
(&l
S &L [ >
ol R R b o
> EE | EEIEE
S|E] A EEE
> EEEEIEE
ol R R b o
> EEEEIEE
S|E] S EEE
> EEEEIEE
EEREEEE
> EE | EEIEE
Rl R R o b
> EE | EEIEE _
s|al | 2|a8lgs (2
S EEEEEE | S
i
o <
w RO R N N R LN (S LN N =
W_.-_ i
et &
S ] |
i
RV I N N ) N ) A N R o
=
=
S ] |
L W
RN N = . a5
i 3 =
|
e » = &
| =
S S>> 5] 2
ratl
5| &
S ] | 5] 2
HE
s [ m,m
[ ]
S ] 12T
a)
=1 Y
S ] | 2] E
E|
a4 =
S EREEEE S
W o wo [ Lo o LN R ]
[ T Y o I e | [ } [ T O Y I Y Y e
T IT|IT|XT T IT|IIT|IT|XI
=1 R IR R e =2 Nl =0 s =] = | | |
slele| 2|2 =222 | =] =
LN I T O Y I D R ) Q| LS R R ]
| OIS O I I Y N I Y N N A 6 I Y I Oy [ I I I Iy
Y Y B vy e s B e g g
] sl Bl ] e ] sl B O ] I st =
cifen| =t wlw||elo SITSEZ(S S5 2SS S 2



CVFs & Shop Drawing Review

A il 0]
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1 Manifold ID# L}
2 |
3 [L4-R7-& ¥ ¥ ¥ Yoy ¥ ¥ v SHCR L-5 008 / SHCS L-5 008
4 |L4-RZ-B ¥ ¥ oYY \d \d * SHCR L-5 007/ SHCS L-5 007 wall on tile abhave manifold
5 |L4-RZ-C ¥ ¥ ¥ Y ||y |Y ¥ ¥ ¥ SHCR L-5 006 / SHCS L-5 006
6 |L4-RZ-D \d ¥ RS RAE: \d * * SHCR L-5 004/ SHCS L-5 004 wall on tile abave manifold; Damaged cap
7 |L4-RZ-E v v v ||| ¥ * v SHCR L-5 003/ GHCS L-5 003 Damaged return cap; Conerete ohstructs supply cap
& |L4-RZ-F v v v v ||y ¥ * v SHCR L-5 002 / SHCS L-5 002 Damaged return caps
9 |L4-RZ-G \d ¥ v v YY) \d \d \ SHCR L-5 001/ SHCS L-5 001
10 L4-RZ-H \d \d Yo Y] \d \d \ SHCR L-5 021 / SHCS L-5 021
11 |L4-RZ-1 v ¥ ¥ AR ARAaE ¥ ¥ ¥ SHCR L-5 020/ SHCS L-5 020 Supply line leak at manifold
12 |L4-RZ-] ¥ ¥ ¥ Y| v ¥ ¥ v SHCR L-5 019/ SHICS L-5 019
13
14 |L4-RZ-K ¥ ¥ ¥ v v ¥ ¥ v SHCR L-5 018/ SHCS L-5 018
15 |L4-RZ-L ¥ ¥ ¥ v ||| ¥ * v SHCR L-5 017/ SHCS L-5 017 Return caps bent
15 L4-RZ-Ia ¥ s s ol | v | ¥ ¥ ¥ SHCR L-5 016 / SHCS L-5 016
17 |L4-RZ-N \ ¥ v | Yy ¥ v * SHCR L-5 015 / SHGS L-5 015 Wall on tile above Cv and CBY
18 L4-RZ-0 ¥ ¥ ¥ Yoy ¥ ¥ v SHCR L-5 015 / SHICS L-5 015
19 L4-RZ-P ¥ ¥ ¥ Y| ¥ | ¥ ¥ ¥ * ¥ SHCR L-5 012 / SHCS L-5 012 Wlissing supply cap
20 L4-RZ-0 ¥ ¥ ¥ oYY ¥ ¥ ¥ SHCR L-5 011 / SHCS L-5 011
21 |L4-RZ-R ¥ ¥ ¥ Y| | ¥y ¥ ¥ ¥ SHCR L-5 010/ SHCS L-5 010
22 |L4-RZ-5 ¥ ¥ ¥ v v | ¥y |v ¥ ¥ ¥ SHCR L-5 009 / SHCS L-5 009
23 L5-RZ-T v v v v ||y ¥ ¥ v SHCR L-5 013/ GHCS L-5 013
24
25 L5-RZ-U v v v v ¥ ¥ v SHCR L-5 005/ SHCS L-5 005 Isolation vales dosed
26




Static Checks-FCU (before)




Static Checks-FCU (after)

.....



Static Checks-Control Valve




Static Checks- Filter Access




Static Checks-FCU Motor Access (now)
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Motor Access (suggested)
\




System Tests (STs) are just beginning

Evolution of man...



STs-Average Slab Temperature

Temp (C)
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STs-Temperature variation by Area

Temperature Variation by Area, Floor 4, Mid-Day
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STs-Air Temperature variation

Air Temperatures in SE corner
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Seasonal Commissioning

Climate and energy concept: winter

solar preheating
of supply air

facade closed
in winter

auxillary heating for

extreme winter conditions

six story tower module solar
chimney
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Sustainable Operations




Training Staff ensures
Continued Sustainable Operations




Educating the tenants




Properly operating this living entity







