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n response to utility interruption, the
ouilding management may choose to

* 1) continue normal building occupancy with full operation,

 2) simply protect the building and ensure its permanence but forego
occupancy and operation or

* 3) some middle course, perhaps with reduced building occupancy and
use, either with lowered input into space conditioning and process/
plug loads, or shorter-term occupancy.



Building requirements as a function of criticality

_ Full operation Reduced operation |Mothballed

Operation Mission-critical Mission-critical Suspended
elements

Electrical Similar to normal Depends on Little, none, or
(generator) utility provision criticality battery operated.
requirements assessment

Space conditioning BlInllEIgCRlelfnFl] Depends None, or minimal
operation (dry) heating to
reduce surface
microorganisms
m Backup utilities must One factor in backup Expected long-term.

be long-term utility allocation



Conduction

* Clear field heat loss through opaque walls, as a function of wall area
* Clear field heat loss through roofs, as a function of roof area

* Heat loss through glazing and doors
* Frame heat loss around glazing and doors

* Linear anomalies such as roof/wall junction and foundation/wall
junction

* Point anomalies such a fastener thermal bridges, and
* Heat loss through foundations.



Ventilation

 Ventilation for commercial buildings in the arctic should be expected
to comply with ASHRAE 62.1.

* In buildings designed to have an effective air barrier, it is
recommended to provide heat exchange for ventilation air, with 80%
efficient heat exchange.



Infiltration

* Infiltration comes at a very high cost in arctic climates. A leakage rate
of < 0.25 cfm75 per sf of envelope area (6 sides) is recommended.



Roof-wall junction-wood frame
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Roof-wall junction-masonry




Building requirements for Zone 8, by source

Parameter/source ASHRAE 90.1 Climate Finnish Building Code | Alaska Housing En?rgv_-Efﬁcient H?using
Zone 8. CERL Thermal Finance Corp. (Zone Guidelines for Whitehorse,

Study 8) Optimized

Yukon Territories, Energy-

EHREIgS a0 Mass: R-19 Steel: R-13 R-33.4 Wood: R-30 R-58
+ R-18.8ci
Wood: R-13 + R-18.8 ci

Roof-R (hr-sf-F/Btu) R-35 c.i. R-63 R-30 ci Attic: R-110
Attic: R-60

Window-U (Btu/(h F Nonmetal: U-0.32 U-0.17 U-0.25 U-0.122
Metal: U-0.38

Window SHGC 0.45 0.45 0.4

Ventilation heat <50%, function of flow 55% 70%

recovery rate

Airtightness Continuous air barrier Design: 2.0 (m3/(h 0.5 ACH

m?)

D 1C A D O5C D 1C ~ A D 10 D "0




Pipe burst protection
shoutout to John Zarling

* Avoid subzero air temperatures at the pipe.

* Drain the water from the pipe system. Compressed air may be used
for systems that do not drain entirely by gravity.

* Provide pressure relief at any at-risk portion of the pipe system. A
single pressure relief valve is usually sufficient to protect a clustered
fixture group. A ballcock assembly in a typical toilet serves as a
pressure relief device (which explains the greater likelihood of hot
water rupture during freeze events).

* Provide air expansion (using water hammer arresters for example) to
protect piping systems where the slight water leakage from pressure
relief valves is undesirable, such as in wet fire suppression systems.



Interior and exterior temperature, Stockade building
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Vapor pressure, psi

Exterior and interior vapor pressure, Stockade Building
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xlit=axlit—1 +bxlot+c

a= xlt—1 /xit =el-t/T

=—1/In( @)



Calculated value Temperature| Humidity (vapor
pressure)

a. Storage coefficient 0.9762

a.Transfer coefficient 0.0207

0.2322

Time constant (=-1/ In 41.46 hr
(a))

Half life (= time 28.73 hr
constant*In(2))

0.7963
0.2008
-0.0002
0.9994

4.39 hr

3.04 hr



