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non renewable

EXD A

J9i&e Y/=celw lgglS V1 (S5

Electricity to primary energy

Ry £ | i

Renewable

solar, wind, ..

Efficiency 45%
For 1 kWh of electricity you need

1/0.45 = 2.2 kWh = 8 MJ of primary energy
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(Jo5%e YO/Y=Y/5%/A)

Joi%e Y/F=celw clggS Y 1Sk

Natural gas 1m? 35.2MJ 9.8 kWh
Petrol 1 liter 349 M) 9.7 kWh

Diesel 1 liter 38.2MJ 10.6 kWh
Kerosine 1kg 43.5MJ) 12.1 kWh
Biomass 1kg 15.1MJ 4.2 kWh
LPG /propane 1kg 49.6 MJ 13.8 kWh
Butane 1kg 49.1 MJ 13.6 kWh
Coal 1ke 28,6 MJ 9.7 kWh
Brown coal 1kg 20.5MJ 5.7 kWh

Dry Wood 1ke 19.0 MJ 5.3 kWh
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Q,=Q;+Q,—[n X (Qs+ Q)]

Example: Q, = (40.9 + 6.3) — [0.89 * (22.9 + 13.8)] =47.2 - 32.63 = 14.57 kWh/year

Q; Heat Losses due to Transmission

Q, Heat Losses due to Ventilation

Q. Heat Gains due to Solar Radiation
Q, Heat Gains due to Internal Gains

n = utilization factor for gains

” Dr. Ahadollah Azami, Department of Architecture, Eastern Mediterranean University (EMU)

P Incomplete
Heat
Recovery

HEAT LOSSES

Transmission

Air
Leakage

o
WINDOWS 10°C

72}
14
(@]
o]
i
o

Dy Al o BIKES1S (g sloro 09,5 ge e dliw] ¢ colas] dllas] 5



L ST Pl e s i A2

ol ol g 55551 WYL
3L oo (QV) (ol g wlals 5 (QT) )l Sl ggamme Sl (20 Gloidlo 3 (655 Ol m

g Had ohaw I (QS) (suudyps slo il ggamme o plails o Gyl slo by m
G &S dwyp Jole 4 b clbyn g ol oley Wb o e il b 4 Oy cos E

Energy Balance

QH=QT+QV_[TI X (Q5+Q|)]

----------------------------------

Lt

©

= e : a
:"c"' Transmission Qr Heating System om
2

Heat Losses Heat Gains
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Q. =AxUXxf, xG,

Q; (Transmission Loss) =  Area of the thermal envelope (m?)
X

U-Value (W/m?K)

x

Temp. Correction Factor (if needed)
x

Yearly Heating Degree Hours (kKh/yr)

=kWh/a

Example: Q, =900m? *0.15 W/m2K * 1.0 (ambient element) * 75 kKh/year (Vancouver)
= 10,125 kWh/year
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SCnld

U=030 WmeK [/ EnEV QT =AxUX ft X Gt el

@ \\ W/m?2 @ QT=1%1.4%(20-(-5))= 35 kWh/a

U=0.12 W/m2K S \ Passive House

@ QT=1:0.3%(20-(-5))= 7.5 kWh/a

@ QT=1%0.12:% (20-(-5))= 3 kWh/a
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\L MECHANICAL VENTILATION
WITH 2 75 % HEAT RECOVERY

[ELECTRICITY DEMAND < 0.45 W/{m°/h)]
I

NOTE: For cooling, there is an
additional energy allowance Tor latent
Ipads which varies by climate

LOW U-VALUES
U =0.15 W/m®.K

Yearly Heating Demand < 15 kWh/[m*-yr}
mg: i:;“:s or Peak Heat Load < 10 W/m?
Moo = 0 ¥ Yearly Cooling Demand < 15 kWh/(miyr) €
THERMAL EHEIEy LAY Demand <120 kWh/{m®yr]
BRIDGE FREE Building Airtightness < 0.6 ACH@50

TRIPLE GLAZING
U, € 0.8 W/m?K
g-value/SHGC: 0.50-0.62

Excess Temp Frequency £ 10%
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Specific Demand ;| aS— (Passive House Standard) _ywglsguu

sloladlo & aw) lp e o ales
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kWh/m?a

TFA
» (QH) J Sy b s Jobs (QH)
5L oo (TFAY odlatul bl osds J S (clalias

Allows comparison across
building types

PHI has strict definitions for TFA

Q,, = 300,000 kWh/a
TFA = 20,000m? Q, = 37,500 kWh/a

qH =15 kwh/mza TFA = 2,500m2

Q,, = 4,500 kWh/a
qy = 15 kWh/m?a TFA = 250m?2

q,= 15 kWh/m?a
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ploster finsh down to slab

floor finish not shown
woterproof fonking fo
/ insulotion below ground

1 30mm

—— 200mm reinforced concrate
shob

- A~ damp proof membrons

240mm expanded
polystyrens insulation

s blinding fayer for level basze,
mambranes § required

¢ #—sr—F—— hardcore

profective slob fo insulafon
below ground
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Glazing Type U-value U-value

Typical window assemblies W/m?*°C B;I‘UI SHGC Tuis
ft*°F

Single-glazed Clear (Alum. 1.7 1:30 0.79 0.69

frame)

Double-glazed Clear(Alum. 3.63 0.64 0.65 0.62

frame)

Double-glazed Clear (wood or 2.78 0.49 0.58 0.57

vinyl frame)

Double-glazed Bronze (Alum. FB3 0.64 0.55 0.47

frame)

Double-glazed Bronze (wood or 2.78 0.49 0.48 0.43

vinyl frame)

Double-glazed Low-E (low- 1.87 0.33 0.656 0.52

emissivity 0.20, wood or viny!

frame)

Triple-glazed Low-E 0.08 w/ 10 0.30 0.44 0.56

argon (wood or vinyl frame)

Double-glazed spectrally 1.65 0.29 0.31 - 0.51

selective Low-E 0.04 w/ argon

(wood or vinyl frame)

Double-glazed spectrally .48 0.31 0.26 0.31

selective Low-E 0.01 w/ argon

(wood or vinyl frame)

Triple-glazed Low-E 0.08 w/ 0.85 0.15 0.37 0.48

krypton (insulated vinyl frame)

Triple-glazed Clear w/ air (wood 1.93 0.34 0.52 0.53

or vinyl frame)
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Air to air heat exchanger
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: _— 1. Fresh cold air in A : 0 R .
2. Exhaust warm air coming from the house ° e Lﬁ")"‘ LSLQ&""wLw L?‘)"o)b/f‘)"o
ﬁ 3. Preheated fresh air supplied to the rooms Ml)
4. Cooled down exhaust air blown out . d

Air to air heat exchanger
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AR OLoJJ\) L cla HRV )’1 o3l 1.>u.>).: |
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Stacked parallel layers
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]

Addition Substitution Integration

O o Sl
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