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Review: basics of . :
Passive Solar Heating (PSH) systems ~ ReTScreen” international

wwwrelscreennel

lllustrate key considerations for.
PSH project analysis

Introduce RETScreen® PSH Project Model
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Whiatidees PSHprevide?
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Passive Solar Heating Designed on
Residential Building, German

® 20 to 50% of space heating A
requirements

...but also...

Photo Credit: Fraunhofer ISE (from Siemens Research
and Innovation Website)

Improved comfort

Better daylight

Can reduce cooling costs
Reduced window condensation

Can permit smaller
heating/cooling plant

Photo Credit: Warren Gretz (NREL Pix)
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Prnciples oif Operatien el PSHH
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Conventional

PSH

Windows

Shading ‘ — Advanced

Devices
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Advanced\Windew lechnelegies
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e Double and triple glazed * Insulative spacers

e | ow emissivity. e |nsulated frames,
s |nert gas fill thermal break

Panes e = Spacer Frame

U-value (W/(m?%C)) Solar Heat Gain Coeff.

0.1 Inert Insul. Wood ‘ ‘

) _ r Center—
0.8 Air Alumin. Wood of glass

0.1 Inert Insul. Wood

0.8 Air Alumin. Wood

0.8 Air Alumin. Aluminum

0.8 - = Aluminum

© Minister of Natural Resources Canada 2001 ~ 2004,

Shadingland iRermal Mass
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e Shading prevents overheating in summer

» Overhangs on equator-facing exposure for when sun is high
» Deciduous trees, nearby buildings and structures

» Screens, shutters, awnings, recessed windows, blinds, etc.
e Thermal mass stores hieat, minimizing temperature swings

» If equator-facing window area exceeds 8 to 10% of heated floor area,
traditional light-weight construction house will overheat

» Use double gyproc walls, ceilings, ceramic floors, brick fireplace, etc.

* Active systems can be used to distribute heat through building
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Soelar ReseuIrce Vs,
Requiremenitior Space Heating

RETSCREEN® INTERNATIONAL

lgaluit, Canada, 64°' N

9 10 11 12

Beak Sun Hours per Ray
Beak Sun Fours per Bay

Months with average temperature less tham or egual
to) 10°C are shaded
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Example ol PSHICosts) & Savings
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Canadian SinglerEamily:Dwelling

s Additionall window: CostS
» 510 35%

»  $400 to $2,000 per
house

100 200 300
Window+install cost ($/m?)

e Savings of 20 te 50% of space heating costs
» Gas $0.25/m? $150 to) $380 per year
y  Oil $0.35/I $210 to) $520 per' year
»  Electricity; $0.06/kWh $270 to $680I per year
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PassiverselarFeatingeg Project
Considerations
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s New construction most cost-effective

» Freedom to orient windows to face equator and avoid west

C\
B
» Heating system size and perimeter heating can be reduced ‘ [‘/A
& SS74

e Retrofit cost-effective ift windows: being| replaced anyways KJ_H |

= Most cost-effective where heating load high' compared te cooling|lead
» Low rise residential in moderate to cold climates are best

» Commercial and industrial buildings have high internal gains

s Consider windows in conjunction with rest of' envelope
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Examples: Canada and USA
Coww Energy Buildings
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Passive solar technigues incorporated into conventional-
leaking buildings

Financial considerations net always paramoeunt: comfort,
sound abatement, appreciation ofi quality, and environment

ol 4
Photo Credit: Hickory Corporation (NREL Pix) Photo Credit: Waterloo Green Home
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Examples: Germany/and Leseine
Self-sufficient Solar Houses
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More glazing, more thermal mass, and control ofi air
distribution

Allf'space heating needs;can be met by: solar energy.

Advanced window: technoloegies permit more flexible window:
placement, heat gains from diffuse radiation

Solar Rondavel, Thaba-Tseka, Lesotho Freiburg, Solar Home

Photo Credit: Vadim Belotserkovsky Photo Credit: Fraunhofer ISE
(from Siemens Research and Innovation Website)
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RETIScreen® Passive Selar Heating
Preject Viedel
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World-wide analysis ofi energy production (or savings), life-cycle costs
and greenhouse gas emissions reductions

Low-rise residential and small commercial
buildings

In a heating dominated climate

Window gains and losses
Average effects of shading

Only 12 peints of data for
®)

RETScreen vs. 8,760 for
hourly: simulation medels

Currently not covered:
»  Non-vertical windows
Instantaneous effects of shading
»  User-specified building thermal mass
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RETNScreen”
RPSH Eneray: Calculation
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Clean Energy
Project Analysis

Emmn
e

e

See e-Textbook

Clean Energy Project Analysis:
RETScreen®Engineering and Cases

Passive Solar Heating Project Analysis Chapter

COOLING ENERGY
SAVINGS

HEATING ENERGY
SAVINGS

— A

‘ Adjust window ‘

thermal properties
N

Y _ P

S —

| Calculate internal
gains

[ caleulate basel Galeulate base/
proposed heating proposed cooling
1 demand demand
L J |
>

[ calculate base/ Calculate base/
proposed usable proposed Increase
solar gains over

| heating season J

in cooling load
due to solar gains )

.

Calculate energy Calculate energy
savings over savings over
|__heating season | \__cooling season
| Calculate overall
| energy savings

[ Calculate peak heating
load and peak coeling

| load reductions

L J
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Example Validatien oif the
RETScreen® PSH Project Vodel
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= RETScreen® compared with HOT2-XP for a 200 m? typical wood frame

home

» Double glazed windows upgraded to double glazed low-e with argon
»  RETScreen® to within 18% of HOT2-XP

e RETScreen also compared to Energy Rating| Methoed
» Annual energy savings for 8 higher performance windows compared to base case

double glazed windows

Energy Rating Method
RETScreen
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Conclusions
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PSHlinvelves building erientation, energy: efficient windews, shading,,
and thermall mass to reduce space heating costs

Minimal additional investment in windews can greatly improve
perfermance of building) envelope with long| term financial benefits

RETScreen® calculates:
»  Effect of window orientation, size, and technology on solar gains
»  Effect of window technology on heat losses
»  Effect of shading on cooling load

RETScreen® is an annual analysis with monthly resource calculation
that can achieve accuracy comparable to hourly simulation models

RETScreen® can provide significant preliminary feasibility study cost
savings
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QUESLIGNS?
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Passive Solar Heating Project Analysis Module
RETScreen® International Clean Energy Project Analysis Course

For further information please visit the RETScreen Website at
WAV, FETSCreen. net
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