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CASE STUDY
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University of Victoria Student Housing
and Dining Complex

Net-Zero Energy-Ready Challenge Winners Series | April 2024

Cheko’'nien House

8 storeys

398 rooms

175,000 SF

dining hall and commercial
kitchen

window-to-wall ratio: 23%
final energy demand: 610
kK\Wh/mayr

GHGI: 6.71 kg CO,eq/mayr

Sngequ House

11 storeys

385 rooms

157,000 SF
window-to-wall ratio: 14%
final energy demand: 161
kK\Wh/mayr

GHGI: 1.77 kg CO,eq/mayr




Zero Carbon Step Code for Part 3 Residential Buildings

Sngequ House (EL-4)

Cheko'nien House (EL-2)

Maximum GHG intensity per building per year
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Passive House Canada

» Passive House Canada is a national, non-profit, building
professional association that advocates for and teaches the
Passive House high-performance building standard.

« Our mission is to make the International Passive House standard of
building performance understood, achievable, and adopted by
government, industry, professionals, and the public across Canada
through education, advocacy, events, and building projects.

 The Passive House standard has Candian roots

¢ Www.passivehousecanada.com

PASSIVEHOUSE
CANADA oo

Our members are building
professionals, trades, contractors,
government and manufacturers.

We are a UN Global Centre of
Excellence for High Performance
Buildings.

Our standard is a verifiable, net-zero
ready, and ready to meet Canada’s
2030 model building code.

An open-source standard that lends
itself perfectly to modular and offsite
construction.



Five Principles of Passive What is the Passive

House Design House Standard?
‘%‘ 1. Super Insulated * Passive House is a building standard to
ensure buildings of all sizes and forms are

super energy efficient, climate resilient,
comfortable and healthy.
@ 2. Airtight construction
* It costs about the same as a code-built
home and is built to outlast current
% || . buildings. Passive House is not a brand
%‘ +: 3. Thermal brldge free name, but a tried-and-true construction
concept backed by 30+ years of science
that can be applied by anyone, anywhere.

“I%¢ 4. High-quality Windows

7S * Passive House new build can achieve a 90%

reduction in energy use, and a retrofitted
building can hit about 75%.

:?X\Z: 5. Ventilation system

PASSIVEHOUSE
CANADA iz




Benefits of Passive House Buildings

PASSIVEHOUSE
CANADA oo

Healthy

Improved air quality helps reduce
the spread of infectious disease!
and leads to better health
outcomes overall

U)

Comfortable

With no drafts, cold spots, or outside
noise, along with excellent air quality,

high-end comfort is achieved by
design

Durable

Long-lasting (85+ years) certified
materials ensures buildings stay

efficient longer and require less

upkeep

9
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Net-zero Efficient

Uses 90% less energy than compared
to code and 75% less energy in
retrofit compared to original

Climate Resilient

Superior air quality and air sealing
locks in thermal security and clean air
during acute climate emergencies.

Low Cost

Going to net-zero has a cost, but the
financial return in energy cost savings
and other benefits significantly
reduce the up-front cost



Thank You — £

For more information: e

Visit passivehousecanada.com
Email info@passivehousecanada.com
Call 1-778-265-2744

Socials @PassiveHouseCan

PASSIVEHOUSE
CANADA e

Photo Credit - Ema Peter
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Agenda

1. Project Context and Mechanical System

overview
2. Climate Resilience and Thermal Comfort

3. Carbon Reduction Solutions
-Low Carbon Kitchen Design

-Low Carbon Domestic Hot Water

2 Introba



Project Context

1. Energy Performance and student

experience a key focus

2. Designed to meet Passive house

requirements
3. All Electric Building (almost)

4. DHW generated using heat
pumps, with back-up from DES

5. High-performance heat recovery

ventilation

6. Electric baseboard and VRF for

heating and cooling

2 Introba Perkins&Will

STUDENT RESIDENCES
STUDENT COMMON SPACES
RESIDENTIAL SUPPORT
SERVICES

. DINING
SERVERY

. KITCHEN

. CONFERENCE
ACADEMIC

STUDENT STUDENT
RESIDENCES RESIDENCES
(398 BEDS) (385 BEDS)
DINING HALL CONFERENCE
(SEATING FOR 800) KITCHEN
CONFERENCE
COMMERCIAL KITCHEN CENTRE

(~2900 MEALS PER (BANQUET HALL

PERIOD) FOR 400, MEETING
ROOMS FOR 100)
SERVERY
ACADEMIC
(TWO 230 SEAT
CLASSROOMS)



Why Consider Resilience and Passive house?

— Public sector requirements as per BC Climate Change Accountability Act
— Alignment with organizational climate goals
— Complementary with other green building standards (Passive House, LEED)

— Net increase in number of beds on campus while reducing energy and carbon use

aes CleanBC

BRITISH
COLUMBIA BETTER BUILDINGS

University

W) of Victoria
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Climate Resilience
and Thermal Comfort

2 Introba
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Future Climate Modeling

Monthly Average Outdoor Temperatures
25.0

20.0

Temperature (C)
[N
Ln
o

[
o
o

5.0

0.0
Jan Feb March Apr May June July Aug Sept Oct Nov Dec

= \/ictoria (CWEC Historical) ——PHPP 2050 Victoria 2050 (climate model) =—Victoria 2080 (climate model)
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Design methodology for the
assessment of overheating

risk in homes

{

The limits of thermal comfort:
CIBSE

avoiding overheating in
European buildings

Thermal Comfort Standards - Rigor

‘-

Version 7 (2012) © Passive House Institute
Energy balance and Passive House Design Tool
for quality approved Passive Houses and EnerPHit retrofits

D
TM52: 2013
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Modeling Approach

(2 Introba



Student
Bedrooms
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Level 05 (Typical Housing)

2 Introba  Perkins&Will



Options

1. Passive Cooling
2. Hybrid Cooling (Minimum Ventilation)
3. Hybrid Cooling (200% Ventilation)

4. Full Mechanical Cooling B

OUTDOOR é:g

BEDROOM

CORRIDOR

T

1

WASHROOM

2 Introba
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Thermal Comfort

(Line 1 - CIBSE compliance) Cost
(Line 2 — PHPP results)
Current
Climate 2050 2080
X X
Passive Cooling $
0% 1% 1%
Hybrid Cooling X "
(Minimum Ventilation) 0% 1% 79%
Hybrid Cooling X s
(200% Ventilation) 0% 1% 5%
Mechanical Cooling $$$
0% 0% 0%
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Thermal Comfort
(Line 1 - CIBSE compliance) Cost
(Line 2 — PHPP results)
Current
Climate 2050 2080
X X
Passive Cooling $
0% 1% 7%
Hybrid Cooling X 6
(Minimum Ventilation) 0% 1% 79

Hybrid Cooling

(200% Ventilation)

Mechanical Cooling

0%

0%

0%

$$$




Dining Hall

2 Introba



Design Analytics
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Mix Your Mode

WINDOWS
CLOSE [ AUTO [ oPeN

TEMP® | LiGHTS
= e————m—— o

WINDOWS
CLOSE [ auto [ op

TEMP® | LIGHTS
= e——————————

WINDOWS

TEMP® | LiGHTS
= e

Aelta Kelta Aelta

8 s & s & _—

Top hung
window

o
=
o
[eb]
o
o
©
—
= /
S| Travel W7
rave ,
Gl =" } Effective

opening

i Deep external sill
e

[@ |ntr0ba INTEGRAL™

GROUP




Mix to reduce

35000

30000

25000

20000

15000

10000

9000

Cooling Load (W)

2 Introba

J |

J FM A MJ J A S O ND J FM A MJ J A S O

—Mechanical Cooling Only —Mixed Mode

~80% REDUCTION in Cooling Energy

N

D

18



Design Tools

B&ge_angle Blade_dlatzn&e_above_i 800mm Blade_d Ia

e_below_1800mm Total_solar_gain(kWh) Reduction(%)
S/r ~

14,000

0.18 0.38

0.36
0.1¢4 =
0.1 2

/N

o

o

4 © 2019 Thornton Tomasetti (http:/core.thorntontomasetti.com/)

2 Introba  Perkins&Will 19
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Low Carbon
Kitchen Design

2 Introba



Kitchen Energy Use

Business as Usual

Good Typical

Kitchen type practice  practice  Basis of benchmark
CIBSE TM50 ‘Traditional 4,15 4.7 lkWWh/meal CIBSE Guide F ‘restaurants with
Restaurant’’ bar'? kWh/m? benchmark is

multiplied by the area to
support one place setting (m?)
and then divided by number of
meals per place setting

4.15 - 4.7 kWh/meal

2 Introba

Passive House

0.94 kWh/meal



Kitchen Planning

1. Majority of cooking
equipment is electric —
83% reduction in
emissions

2. Grouping appliances with
similar cooking schedules
under one hood.

3. Shielding exhaust hoods
on 3 sides.

4. Variable volume control
on hood exhaust

5. Borrowed ventilation.

2 Introba Perkins&Will




Kitchen Ventilation Strategy Results

Impact of Kitchen Design Efficiency on Space Heating Demand

140
120
B Podium Space Heating Demand (kWh/m2a)
©
(gV]
g 100
S~
e
2
< w0 73.9
S
S 63.1
8 60 82
g )
g ()
L 40
(O]
2 v 238
o
o .
O .
Baseline 1. Induction 2. Demand control 3. Kitchen as 4. Heat recovery
Phpp & capture ventilation transfer zone

Model

2 Introba Perkins&Will
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Low Carbon
Domestic Hot Water

2 Introba



Domestic Hot Water - Load

Passive House Trad|t|0na| HOUSG

Space heating
Hot water

Appliances

Lighting

Cooling

>
r[;ﬁ Int rOba Data gathered by the Energy Saving Trust from over 86,000 household



GHG Reduction from ASHP (Electrification of DHW)

88% GHG Reduction

Additional operational cost of $36,336 per year

2 Introba

29
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JUNE 13T 2024

“Tidbits" from an Enclosure,
Airtightness Testing, and
Passive House Consulting
Perspective










Design/Passive House Requirements

4 .

Value Engineering PHI

4

4

ACH 0.40 ACH 0.60

RDOH
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Vent Perimeter Seal - Leakage & Fix

= m 132485
A 3
NO GAP HERE | ~ ¢ :'
(TYPICAL)
o} |
=1
A —u w7

S600€0€ |

7
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Airtightness (L/s/m?2at 75 Pa)

5.0 ;
4.5
4.0
25 o
3.0
55
2.0
1.5 ]
1.0 ]
0.5 ]

0.0 +°

As-Built Airtightness at 50 Pa (ACH) Cheko’nien: 0.22

Sngequ: 0.38

Enclosure Area (m?)

L] e '
o ° 4 BC Housing
' -
. .. . Cheko’nien House
e * le e ’ ’ 16,255.10, 0.24 _
se = LE Ermhanced Airtightness Option (USACE)
L J ’ . L J .. ®
l..to. .. 2
® :T.o i N ‘-.
o %0 ©° g L
oo 0 5ot . Passive House Insitute US (PHIUS)
e og ™ ..
5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000
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PW Jamb Installation - Initial (As detailed)

Lo 1204
- D .
SRV TASIE AN DAL TIR W
N/ “ 7 “\/ '\_\ ,‘ 727T13A
[ L L & & 1 1 DRt~
Ié? \-._ I."I '._II f ". f."J '-.II [—‘,_I. )
\/ V McCV
OO 'se 1=
e e = =
o 1
{
, : / Openable win
A BN A A— fixed window.
| calculated wit
2 ’
______________ - =
: ALUMINUM EXTRUSION

\ lr
« Gap in insulation, no external insulation at rough
opening

« Mineral wool insulation in rough opening (jamb and
head)

3

Psi installation

0.101 W/m.K

@R =)




Jamb Installation - Much Improved Detail

B3

185

10

LINE OF EXTRUSION /

BEYOND

§

p5 50 00,52
D7 62 00A1

—

L LINE OF SILL BEYOND

Psi installation

0.056 W/m.K

« Plywood buck around rough opening, extending out to support flashing

« Mineral wool insulation between (jamb and head)

and trim
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PHPP Progress Tracker

Diecription

Current Model

Diescription iter sthons

1 [Baseline] DO draft report
2 [Spacers] 0,020 o some

3 [Windaws] Adgustment of vindow Gim. n stawess (12m width)

4 [variantz] to custward Swing buaseln . BT63 in Variants)
& [DHW] M.l;lmmt Mlmrloﬁm8m5 ?M:MMHM analfpmmdn]

& [E ) 2 nowet (V3,500 Kiwhdyesr esch)

7 [Electricitg] A ¥ fridge energy ion from 10 1o 0.78 Khidsy

I oity] A fridge W0 0o 5052 of students

8l iity] diditi i ing (5% ., 5054 diversity for 2,500 m2)

10 [HP] Adpustrrent of mcowollmml OnfCiff eo 2. Idesl

1 [HP] Adjustment of HP type from typical 3¢ HP i City (#4] (v 9K delta sink)
12 [PER] Adpustment of HP CoP Heating from PHPP defined to user defined (3.9)

13 [Distriet] Addition of 303 gas onky DES no CHP)

| [OHv] F SOWHF [HF: o, result ch 23

15 [DHW] Adjuastrment showes flow rate Iw:,i lrumS hoalmm (OHW dermand from 12.3 to 178 Lipetsonday)
15 [DHW] Adiusment of " N pdate]

17 [Aux. Elec] Addition of DHW recirculation « $15¢ of MWW

18 [Area] Adjustment of HLA from DSR plansielevations from Py

1 [Uewahses] Adjustment of ool Uvalue [RTE 1o RTE)

20 [U-values] ol U-values [R28 1o R ELA, 2A & 48] (R33to R23Fea E2A)

21 [Uwaurs] Adpstment of Roof Uvahue [R78 10 RTS] - with tab Ul

22 [fuvas) TFA[PY DSR i

23 [Windows) Adgustment of lzing (P SR subimissicn)

24 [ ] ation factor (1005 boost, rather than 337 of time)

PLY ion] {HRY b rate from DD (24,2 CO (22,844 mfhe)

26 [Ventdation] Aﬂuslmmtoi HIRY duct diamete Mmgh (i, mibstake of duct darmted in men ather than m)

a 1 Add {

28 [Ver 1 A i 338 to back 1o PHPP default 403.4)

24 [PER] Adpsmiment of DHW energy souce from DES to ASHP

30 [DHW] DHW [17.8 Liperson to default 23.0Liperson)

3 [OHW] DHW ci k. uwh and diamater (iroem 796m to 732m total)

32 [DHW] D ci P (From 0.040 10 0.033 WimEK)

23 [DHW] § DMV circulation pipewark 241018 heiday)

24 [DHW] OHW pgemcrh length and i mto 3m total)

35 [DHW] Adpstment of DHW storage information [with # 252 cnly beat [oss rate, a5 752 DHW in podium)
36 [Aux. Elec) Adpastrment of ERY sumimet ventilation (Fan moved from 90 to 5532 in thermal snvelops)

37 [Aux Elec] A f pump p 4253 only usage actor, as 752 DHW in podium)

38 [E g A F miri-frich bt than 502 of

Progress Tracker

Kept

BOM oM M oM M M OW MM MM R M N N MWW MMM MM NN MMM MMNNMNMNNN

Date

08022019
12022019
05.05.2018
05.05.201%
12052019
12052019
1208 201
12052019
12052013
12052013
12062013
12052019
1205201
12052019
131052019
12052019
11052019
108 2019
16072019
072018
107201
03082018
15082019
09092013
0909201
09.09.2019
09.09.2019
090392019
W08 2019
0032018
10032013
003201
10.09.2013
10092019
10.09.201
10.09.2019
10.09.2019
008201

Losses Gains Results
Space Heating Summet | | DayTerp. [Sinditicn | Space Cocéng
Fabiic Ventdation Total Solu Intemal TotstUseful | Demand HeastLosd  Owverheating Swing Capaciy Demand  FERDemand  PEDemand
Whim Whim2 2 3 3K [ Whim2. )
205 33
Losses
Space Heating Sumamer DadgTemp.  Yentilation  Space Cooling
Fabric Venilation Total Solwr Inernal Total Userd Demang Hest Load Dhvarhrating Swing Capacity Demand FERDemand  FE Demand
C(Whm2y)  (Whim2y)  (KWhimlg) | (WWhim2g)  (RWhimlg)  (Whimlg) | (KWWm2e) | (Wim2) ) () (Wim2)  (kWhim2y)  (KWhim2g)  (khim2y)
247 455 455 4 ®3 58 a7 2o 00 48 w2 35 e 1EE
7 455 455 4 ] %8 a7 20 00 48 %2 15 40 16|
242 450 450 =20 *a %3 a7 na 00 45 w2 35 M 1Ee
244 52 452 2o 3 sl a8 it a0 45 w2 35 3 137.0)
244 52 452 2o 3 %3 ag g a0 45 W2 38 2952 17.0)
244 452 452 ©zo %3 s3f a8 na: oo 45 2 f1] 032 HT ]
244 452 452 2o *3 %3 a8 e 00 45 %2 20 2971 148
244 482 452] 2o s ok a8 ns 11} 45 2 22 %63 2|
244 452 452 2o 3 53 a8 ng. 11} 45 »H2 34 2368 1342
244 452 452 7o 53 o a8 ns- o0 45 B2 34 965 1338
244 452 452 2o %39 %3 a3 "3 a0 45 %2 24 298 23.0]
244 452 452 ©o %3 %3 ag na 00 45 w2 34 2059 52|
264 452 452 2o ] 3 a8 " a0 45 %2 a4 2884 203
244 452 452 7o ®a »3 a8 na a0 45 W2 34 2898 s
244 452 452 =0 ] 3l a8 ng. an 45 ®2 34 W62 |2
244 52 452 2o ®3 3 98 ns a0 45 2 03 720 624
244 452 452 20 %3 83 a8 ns oo 45 w2 12 735 73|
27 “s “s n %49 51 as ne; 00 45 %2 2 75 1739
238 5 445 =0 53 5. a5 ng o0 45 w2 12 7as e8|
54 %3 453 23 %9 %8 05 R2! 0 45 2 12 a7 792
253 41 461 ©2 53 o 04 22 00 45 %2 12 a7 7|
258 470 470 24 %39 %0 03 s a0 45 B3 13 1] 25|
254 %7 47 ©o 4 58 02 24 00 45 3 13 w2 12
254 492 432 zo ] %8 25 ] a0 43 a5 14 #65 153.0]
254 483 483 =0 3 %3 1 28 a0 47 40 " H 154
54 49 489) =0 %3 %5 124 o oo 47 Ll 13 1953 1955
%3 540 540 2o ®3 379 1 "3 an 48 “3 14 L id] 155)
253 540 54.0) zo »s s 1% w3 0o 48 3 14 WaT i
253 540 54.0) 3] »3 319 %1 w3 a0 48 43 14 M3 1949
%3 540 540 20 %3 38 %1 3 a0 48 43 15 00.7 254
%3 540 540 3] %3 73 %1 W3 a0 48 4“3 15 005 213
253 540 54.0) =70 ot ] 3 %51 w3 00 48 “a 15 989 218
253 540 540 2o ] 74 %1 "3 a0 42 “a 14 %3 2058
%53 540 540 ©o 3 73 51 w3 a0 48 a3 12 uz 2012
253 540 540 2o ] 73 81 "3 a0 48 a3 13 929 2007
%3 540 540 2o 33 19 151 w3 a0 48 “a 10 28 2005
%3 540 540 2o *3 73 151 "3 a0 M3 12 974 2073
83 540 £4.0) 20 Et] a9 %1 w3 00 RrE] 08 865 1054




Diecription Losses Gains
Space.
Fabric Ventilation Toral Solar Irtemal Total Useful Demand Heat Load
Whim2 K\him?2 i Whim2: (kWhimzgr)  (kWhim2w)  (KWhim2 ) y Wim2
Current Model 20.5 3.3 29.8] [X3 233 259 E] 8.0
Losses Gains
Description iterations Kept  Date
Space Heating Surmimet DaldgTemp.  Wentilation  Space Cooling
Fabsic Ventilation Total Sola Intemnal Total Useful Demand HeatLoad Overheating Swing Capacity Demand PERDemand PE Demand
— : (kWhim2g)  (kWhim2y)  (KWiim2g) | (KWhim2gr)  (RWhim2ye)  (kWhim2ge) E‘W"?-!g_, (wim2) | t %) (Wim2)  (kwhimzy) | (RWhmEy)  (kWhim. !{;
184 [Electricity] Adjustment of elevator energy consumption (from 13,500 to 8500 kifhiy car) x BI02020 23 103 332] ] 233 23 57 0.0 210 oi 2
185 [Aus. Elec.] Adjustment of YFD pumps (except DCW booster set) from 66 to 40 ¥ 19002020 223 03 n2 71 229 23 53 a7 00 17 210 o1 71 972
186 [DHW] Upgrade of OHW pipe fisings: from “moderate” to “good” insul X HI0.2020 223 103 w2 7 239 213 B3 87 00 7 210 ol 860 4.3
187 [Aus. Elec] Adjustment of YFD pumps for DCW boaster set from 68 to 4000 ® 19902020 223 0na 322 7 233 273 53 97 0.0 17 21 ol &51 B0
158 [Areas] Remowal of 0.5 TFA margin 20002020 2 ne 330 7 238 2712 58 47 00 L7 204 o 845 w2
189 [HP] Updated OHW heat purmp info with values from Colmas ® B0 23 0na 32 T 233 273 53 a7 00 Lk 210 ol BAE 82
190 [DHW] Change of DHW ci pipes wi uni d PEX pipes HA22020 223 0.9 32 7 249 213 53 a7 0.0 7 210 ol 862 1854
191 [DHW.Distribution]  Change of i fot teci lines 3t slab i ¥ 17122020 23 03 n2 71 233 23 59 a7 00 17 210 o a7 821
192 [DHW.Distribution]  Change of DH\ distrib Circalation loop temp 60 to 55C [PEX in slab w! IG PHPP input) x 20012021 223 03 F32| 7 233 273 53 a7 00 17 210 o1 836 729
143 [OHW.Distribution]  Change of DHW distribution - Change in pipe length, diameter & ins. (PEX in slab wi IG PHPP input) = 22 23 03 332| 7 3 3 53 a7 0.0 7 210 ] 57 14543
194 [DHW.Distribution]  Change of DHV distri Change in circulati 18t Whiday (PEX in slab w! IG PHPP input] ¥ 200202 23 0na 332 71 233 23 53 a7 00 17 210 o1 841 1808
195 [Areas] TE62a - Tower LOT HRY steel dunnage supports [Tower] [15] -increased # from 28 to W5, chivalue 0093 asper BETC  x  17.03.2021 224 03 03 71 233 273 B0 98 00 17 21 (1] M2 10
136 [U-Values] Switch tapet to polyiso and new max height 2704202 3 03 32 8] 238 213 53 a7 00 17 210 ol 2] 1809
197 [Components] Psi punched window installation top from 0,065 to 0,101 (per F-1T53_000 2020 05 02 U¥ic - TB P 02 ppts) ¥ 27042021 224 103 323 7 239 73 60 98 0.0 17 210 ol 154 1L
198 [Electricity] Updated elevator energy consumption based on 150 25745 reports % 28042021 24 03 333 71 229 273 B0 98 0.0 17 210 0.0 830 788
1 [Areas] Added TBEIb - Rool anchors a5 per "TRA 341 - Bl Roof Anchor” [Tower] [15], chi value 0.093 as per BETGG 10,34 x 0505204 25 04 334 A 233 24 &0 a8 0.0 17 Ho LL] &30 1787
200 [U-Value] Updating Chivahse and spacing for clips as per TRA 354 * 18052021 205 03 33 69 239 %86 48 92 00 17 210 00 823 w2
201 [Components] Psi punched wirdow installation (per ROH Flio - Baihan Guo) x 0082021 208 1039 36 63 23 %7 50 93 00 7 210 00 825 774
202 [OHW.Distribution]  Change of DHW distribution - Circulation loop temp £0 to 58C (PEX in slab wi1G PHEP input] 09.09.2021 208 03 i 63 238 %7 50 23 00 17 210 o0 816 734
203 [OHW.Distribution]  Change of Insulation Guality of Fittings to moderate 242021 208 039 316 63 233 %7 50 93 00 7 210 00 841 %03
204 [Aus Elec] TRAS0Z - 122 Change in DHW pump (P-2E) size from 0.4 HP 1o 0,157 HP s 0212202 208 02 38 ] 228 %7 50 23 0.0 17 210 00 222 769
205 [Aux. Elec] TRAS0OZ - 122 Change in OHW pumg (P-6/7) size from 0.5 HP to 075 HP xRN 208 k] E B3 233 267 50 93 o0 L7 L] o0 823 770
206 [U-Vahues] [Areas] Added assembly 07 and adqusted areas to allow modeling of reduced insulation as per RFI 7622 27122021 218 03 327| 63 239 271 56 1 0.0 17 210 00 a7 721
207 [Windows] Adjusted curtain wall sizes 1o match curtain wall shop deawings ¥ B022022 208 0a 7 %4 238 %7 50 83 00 L7 20 00 823 1720
208 [Components] Updasted curtain wall SHGC and U-vabue to match curtain wall shop drawings 28022022 207 109 38 67 239 266 50 93 00 17 210 00 824 w7y
209 [Areas] Fieduced insulation 3 per RF1 1325 (area umber 46 & 67) x Nes2022 207 03 s &7 239 %66 50 a3 00 17 210 L1 8230 774
200 [Ventilation] Updated ACH from 0.4 to tested value of 051 04.07 2022 207 ne 325 67 238 %49 L1 0o 0g 7 210 0o BZE0 w78
20 [Ventilation) Updated ACH from 0.4 to tested value of 0.22 ¥ S0e2022 207 43 300 E7 233 260 Al a1 00 L7 2 oo 8183 1761
212 [Areas] Changed TBE2a - Rook anchots as per "FF1 TP4-W34 BIB2 Rook Anchor Thetmal Break Thickness” [Podum][15L: = 15082022 208 93 301 &7 239 260 40 81 0.0 17 210 00 a1e4 1761
213 [U-Values) [Breas]  Adding cavity insulation as per CRI3 [Added 08ud, applied 1o Westilonth (L3-8, A-15-8-3, A-C 1o Ad) ¥ 20082022 204 93 27 65 29 3 33 80 00 17 210 a0 oy 753
21 [C 1 Upd.ati Il Pz for punchied windows a2 per RDH calculath ¥ 30082022 205 93 238 EE 233 253 33 80 oo 7 210 o0 s 1753
215 [DHW-Distribution]  Change of DHW distribution - Circulation loop temp 58 to 60C (email Integral September 9, 2021110 PM) x 02022 208 43 238 13 239 253 38 80 o0 17 210 00 239 a3
28 [Areas] TEE4 - Mouniting Box for Lightning ection Rod x 20092022 205 93 298 BB 233 253 33 80 09 17 210 o0 823 1783
217 [Aux Elec) P i of P-12 Kitchen HR pump (doubl din TowerPadium PHPP « kitchen cales) x 2402022 205 93 298 EE 233 59 33 80 00 17 210 00 25 T
215 [Aux Elec] Update of laundry fan SFP. i d p ion (item 824, 28-Jan-21) x 2502022 206 93 298] 33 238 268 33 80 00 g 210 0o 831 a3
219 [HP] Change of Colmac ASHP for DHW: performance!COP map as per shop draving. COP DHW from 204 to 2.26 (verifik = 0112022 208 33 238 (33 239 259 33 80 00 7 20 00 818 WED)
220 :
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