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INTRODUCTION

AENERGY EFFICIENCY CALCULATIONS (BASED ON EPDB), IN 2007 TO BUILDING
CODES

A UNCONTROLLED AIR INFILTRATION:

A REFERENCE VALUE Ng, =4 1/H (GOING TO DECREASE to 2 1/H (IF NOT
MEASURED OR DETERMINED).

A AIR INFILTRATION IS CALCULATED BY EQUATION N5y/25

AT CAUSED A BOOM OF AIR TIGHTNESS MEASUREMENTS IN FINLAND

A Air tightness is measured according to SFS-EN 13829. Leakage air flow rate = C x Pressure
difference @

Certification (air tightness measurements) starts in autumn 2009 i Certification of Building
Thermographers begun 2003 No fixed requirements, the goal is N5, 1 1/h i classification in the
Building Code:

1-31/h=good, 371 51/h average, 517 10 poor (one family houses)
0,5-1=good, 157 3average, 31 7 poor (apartment houses)
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AIR LEAK Ngy VALUES (1980)

Type of building Targets Nso (Mean value)
One-family house, builtbefore 7 7,9 [1/n]

1973

One-family house, builtafter 1973 | 9 6,6

Row house, before 1973 1 9,3

Row house, after1973 15 9,8

Log house 10 9,7
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ASome few
apartments of
multi-storey
houses were
tested

ATypically n50
varied
11/hi 31/h
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AIR LEAK Ngy VALUES (1981-1988), ONE FAMILY

HOUSES*
Target Number Mean values of air Smallest Highestvalue,
leak numbers ng, value, 1/h 1/h
1/h
One-family houses 56 5.3 1.6 18
Row houses 102 5.6 1.7 14.9
Log houses 13 10.7 5.3 14

A*These are mainly reclamation cases
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AIR LEAK Ngy VALUES 2005, HOUSING EXHIBITION T

6,0

50

4,0

3,0

2,0

1,0

0,0

TECHNICAL QUALITYOFONE-FAMI LY BUI LDI NGS, n
STARCCITYOFQOULU
Kohde Nsg Nyo Ns Nso / Ny Nso/ Ns
A 1,0 0,5 0,1 2,00 10,00
B 1,5 0,6 0,05 2,50 30,00
C 1,6 0,7 0,2 2,29 8,00
— D 1,9 1,4 0,5 1,36 3,80
E 1,9 0,9 0,3 2,11 6,33
F 2,4 1,3 0,4 1,85 6,00
G 2,6 1,2 0,1 2,17 26,00
— H 35 1,8 0,5 1,94 7,00
— _ | 4,0 1,9 0,3 2,11 13,33
R J 1,1 0,7 0,2 1,57 5,50
| — 0 1 [ | K 1,5 0,9 0,5 1,67 3,00
- - L 2,6 1,3 0,7 2,00 3,71
] — M 2,8 1,5 0,4 1,87 7,00
I . M N I N N 3,1 1,6 0,4 1,94 7,75
M [ [e) 3,2 1,7 0,6 1,88 5,33
P 34 2 0,9 1,70 3,78
Q 3,8 1,9 0,5 2,00 7,60
BETE R BT R R 4.9 3 1,6 1,63 3,06
S 1,0 0,5 0,1 2,00 10,00
T 1,0 0,5 0,3 2,00 3,33
T T T T T T T T T T T T T T T T T T T T U 2,3 1 0,7 2,30 3,29
B ¢ bE F G H I J K L M NOWP QIR S T U KA 2,93 1,62 0,64 1,81 5,19
Hajonta 1,14 0,67 0,41 0,16 1,91

A These are mainly measured before

completion T the final values were better

Hamilton_IEA-46 Workshop 23.10.2009




VTT TECHNICAL RESEARCH CENTRE OF FINLAND

RESULTST CITY OF OULU (QUALITY CONTROL PROJECT)
ONE - FAMILY HOUSE MANUFACTURERS
MEAN VALUES/COMPANY, MIN, MAX

A 250 houses measured (2008)

g 1,0 (0,5..1,1)
AMinimum 6
houses/manufacturer 1,2 (0,6...1.4)
A10 companies 12 7.5
ABuilding inspection office and 1,4 (0,6..33)
authorities update the statistics
1,4 (0,7..1,9)
Alnformation, instructions and 14 (10.20
data at officeds "WEKIite
ABuilding companies 1,5 (0.6...1,7)
(Apartment houses) started the
same type of procedureI 1,5 {0.5..16)
energy management plan
( 9y J plan) 1,5 (08..1,7)
AEnergy effieciency: 4 % 1,7 (1,2...1,8)

Increase/for every 1 1/h unit
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New results, 2009
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A CONTRACTORS(BIG
ENTERPRISES AND
INDUSTRIAL HOUSE
MANUFACTURERYS)
STARTEDTO CONTROL
AIRTIGHTNESS

A ENERGY MANAGEMENT
PLAN=DETAILED
ISTRUCTIONS FOR
DESIGNERSANDTO
BUILDING SITE

AEQUAL TO fAMOI
MANAGEMENT PL.
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New results, 2009

Air tightness of single-family houses, ATHE AIR LEAK
1-3 are Passive Houses NUMBER Nsgg
FOR PASSIVE
= 3571 HOUSE = 0,6
3 301 1/H
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Problems, instructions and guidelines

How to measure big buildings?
How many apartments?
How to evaluate the total air tightness based on the samples?

OQuality assurance instructions for
house-b u i | Brafn/@.2009, Final version will be published
at Building Physics Seminar in October

IEAANnex-46ipr oj ect oHol i st i-kitonkpesgg s s ment T
Efficient Retrofit Measures for Government Buildings-Ener g o o

NEnergy and Process Assessment Proto
Buil ding Siteso. A part of i1t i1soln
MeasurementofAir-l eakage I n Large Buil dings:
WWWw.annex46.orq)
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http://www.annex46.org/

MEASUREMENTS 1 BLOWER DOOR

Test Graph (Manual Method)
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to Test Settings to Test Results
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Air tightness measurements using the ventilation system

A Frequency controlled fans

A Possibility to measure the main
flows in the operating room

Air infiltration vs pressure drop

y = 0,0478x

Air leakage
+

¢’/
1 L 0//
/ !

il 10 20 30 40 a0 B0 70 a0
dP (Pa)
+ m3/s ® m3/h ——Linear (m3/h) =——Linear (m3/s) |
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Air tightness measurements using tracer gas 1 concentration
decay method 1 air exchangerate calculated from concentration
decay curve
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Uncontrolled ventilation

A Measurements of controlled ventilation
from air supply units and exhaust vents

A Total air exchange rate by tracer gas

Uncontrolled ventilation=

Total air exchange rate (e.g. by tracer
gas measurements) T measured
ventilation from air supply and exhaust
units
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