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SUMMARY

I. Title
Green, high quality and high performance building materials and components

of ecological Han—style buildings and their technical standards

O. Summary
1. Definition
O Green materials of ecological Han—style buildings
— Improvement of performance of traditional building materials for ecological
Han—style buildings in terms of eco—friendliness and harmless to humans
— Evaluation of empirical performance of indoor moisture control and low
emission of noxious substances using traditional building materials

— Development of passive building materials using heat storage technologies

O Prefabrication and modularization of ecological Han—style buildings
— Standardization of ecological Han—style buildings
— Establishment of strategies for competitive technologies and price of
ecological Han—style buildings
— Development of building materials and components for prefabrication and

modularization

O Technical criteria for building materials and components of ecological
Han—style buildings
— Development of criteria and indices to evaluate indoor environmental
quality
— Development of structural stability of building materials and components

for ecological Han—style buildings

2. Background
— Increase in demand for a healthy indoor environment
— Increase in interest in traditional building materials
— Increase in demand for wooden buildings
— Increase in expectations of vitalization of wooden buildings using domestic

building materials



3. Research necessity

— Insufficiency of quantitative analysis and indices of traditional building
materials

— Increase in interest in traditional building techniques

— Improvement of indoor thermal comfort in traditional buildings and wooden
buildings

— Scientification of traditional technique and need for fundamental technology

— Need for schedule compression and prefabrication technique by change in
the construction industrial environment

— Construction of a prefabrication industry to secure competitive price for
ecological Han—style buildings

— Establishment of standardization of ecological Han—style buildings

— Development of criteria for building materials and components of ecological

Han—style buildings

IlI. Research configuration and strategies
1. Vision and objectives
1) Vision
— Development of a high—quality residential environment by an ecological
Han—style building with its green and high functional materials and its

technical criteria

2) Objectives
— Development of a high—quality residential environment through green
building materials of ecological Han—style buildings
— Development of comfortable indoor environment through passive functional

building materials using heat storage technologies

Enhancement of competitive technologies and price through prefabrication
and modularization of ecological Han—style buildings
— Improvement of quality of ecological Han—style buildings through technical

standards based on the empirical and quantitative performance research
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o|= ASHRAE 62-2003 Ventilation for acceptable air guality
o= Japanese Building Standards(ZENSM HAE7|&8#), SHASE S102-2003
T prEN 1752 : Ventilation for Building—Design Criteria for the Indoor
et Environment(1996)
| NBN D50-001 .Ventllatlon system for NBN B 62-003 Heat loss calculation
housing. 1991
CSA Preliminary Standard F326.1 NRCC No. 22432 Measurement for energy
JHLtct M1989, ASHRAE 62.1-2 conservation in new buildings. 1983/
Ventilation for acceptable indoor air ASHRAE 62.1-2 Ventilation for acceptable
quality indoor air quality
DS 418 Calculations of heat loss . . ,
diol3 o 1982
b from building : 1977 Danish Building Regulations 198
D2- Indoor climate and ventilation in Indoor climate and Ventilation in buildings,
Hezt= building, Regulation and Guideline regulations and guideline, 1985/
National building code of Finland D2-National building code of Finland. 1987
mapa French regulation .for ventilation of Cahiers du CSTB No 2286-0CT. 1988
dwellings
= o DIN 1946 Part 2(1995) DIN 1946 Part 2 (1995)
= VDI 2088 Ventilation of Dwelling,1976 VDI Ventilation rules, 1983
O|Et2| | Ministerial Decree 05.05.75 Ventilation Minsterial Decree 04.02.76
ot requirements for residential building Ventilation requirements for schools
B E—|E|_|- i i i i ) ) ) o
ﬂi NEW 1087 Ventll?ggq in dwellings NNI NRR 1019- Ventilation in school buildings
=29 Norwegian Building code Chapter 47, NS3031 Energy and power demands for
0| Ventilation and installation. 1987 heating of building Calculation rules
BSF1988'£X80hC;T]ZZter 41 Air Standards BFS 4:1 Air Exchange.
A9 O : : ; A
A9 E National Board of Housing building National Board of hqusmg building and
) planning.
and planning.
SIA 384/2 Heating load calculation
AN 1980/ SIA 382/1 Ventilation and AC SIA 382/1 Ventilation and AC plants 1992,
plants 1992
Building Regulations Parts F : Ventilation(1995)
oy =z British Standards BS 5820:1979 Code of Practice for mechanical ventilation and air
< conditioning in building./ British Standard BS 5925:1991 Code of Practice for
Ventilation Principles and air Designing for National Ueatilation.
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Build.Regs.pt.F| &4 8~12 ol Ak ol A olat At | (Z+et?]) | =2 4000mr
CIBSE Guides L/s.2l o2 o |7 AR o|&h &7+
A,B el el = 1.0/h A stg
) oy M sk o &M sk -—= =1 =
57|34 e | EE| 25
o= 0.353]/h0] &K 50L/s, L/s. &
(ASHRAE- 7.5 L/s.9) - - A& et| %27 10 -
62.1 2007) Olé‘f’—_l 2| 12L/s, ZHH | L/s. & ZHH
e i i
oz 30m'/h. ¢!
(HASS102— | EAA:1130m/ - - - -
1997) chef 170
(Bx: AYZI|A 87| eawst A7)



o AU Bt 71 " ASAA

E 12, AuEtd 2 S A A Hlw

=25 G-SEED CASBEE LEED V4 BREEAM
- - EQp4 2HE €& HMe 7z
Al jarn § oo pN|
711_ ELHojl—'—EIEE 41 HEI'AOH-?_J EHi_|H EQc7 §_|'é—||'%§ i%tHH% XHE
MUE MEZel HE oo 2 Xl o}
EQC2 —o== ,_I_:'.l
712 XA EEZ FHE _ _
1 e &2 4.2 &7 EAcO &2
e
S i EAc5 tet 2| Z7|X st
4.2.3 Fe|7 L=
7] 2 ! [Eaps @olEstEA HEA2.
5} = EAc7 37|& ¢ Ay 371
| _
S 7.1.3 cHelMiciel 87| |4.2.4 27|HE | EQol VI8 EQel BUE E0|E|
M stg ofe
4.3.1 CO, ZHAl | EQp2 §1£2H7|/ EQes ed4gh|
4.3.2 Eied7| | EQp6 EHlied 7| st e
X o] EQc8 Tl od7| 2t ZX|
2.1 A2H o EQc3 ‘HZta} thah A|AR 7Y
<L A _
= ot o xe = 2.2 5 H 0o P TP =ETaY HEA3. 2% |
;E L. ~ ?E =) l:nl_ EAc2 212 —||_L|__:_ T'_‘:‘_o —|I (?j%lilﬂ?_'/%"é
j_: T =X Ztx| xEH of 53 DxulAl EAct11 HEbm} W4 2L v 28k o] = E A
e EAc12 28Xl Jtdel 247H|
7.3.1 2 A4S At M5 HEA5. &M=
732 FF BAS AL d5 1.2 22
o | 7.3.3 M 2 ZH "o XZ
2 M
?;l‘ oo _
A | 784 nsxs(ER EE) POL5. ASx 2
of chst Aol &3
1.1 22
. 1.3 &5
7.3.5 A i &5
al 3.1 FZol2 EAcO &2
= ol k=18 =1 H
= 7.421 Mch of 2= & 3.2 2o = EACI3 = HEAT.
IR 3.3 =& EAcld T&8x7[7|7 Aloke| 2 A
= 3.4 =g o] ot LEEe
EQp3 X12Y x|
A K|
o | FHys Rops 3SR, . 02 ZTE MaeE BN MR TE
£l | e stmofnt ofot 4.3 22 EQp7 T+&3HEQc2 E4E T2 5} HEAB.
oo eTle ele EAc5 HVAC(He, &7, 37183h | obxm} gk
R EHA

S=AAE JIBH T BEFY ¥2 3 AuUE 2ol @82 J[uoz AlEbdl dIets &
S olo| AL SLAIEIS FII5H0f Ata




o AFA MFE T4 JAFANA
- Living Building Challenge(LBC, 2006)
- ZAAY JAFA FAA 7P AEd 7S A, ool YrlEkR A= Aolle
AHAZA olsfetar, AF A olghs S o =3 =3 =AE
WA 7] 2; g

LIVING BUILDING _g
CHALLENGE 4

NEGATIVE
ENVIRONMENTAL
IMPACT
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I 13. LBC V3.0 Matrix

PETAL IMPERATIVE Preliminary Audit Final Audit
01 Limit to growth X
02 Urban agriculture X
PLACE 03 Habitat exchange X
04 Human powered living X
WATER 05 Net positive water X
ENERGY 06 Net positive energy X
HEALTH & 07 Civilized.envi.ronmer.wt X
HAPPINESS 08 Hgalthy |nter|.or environment X
09 Biophilic environment X
10 Red list X
11 Embodied carbon footprint X
MATERIALS | 12 Responsible industry X
13 Living economy sourcing X
14 Net positive waste X
15 Human scale + Human places X
16 Universal access to nature & Place X
EQUITY 17 Equitable investment X
18 Just organizations X
19 Beauty + Spirit X
BEAUTY 20 Inspiration + Education X




- Well Building Standardl
- AE AFAY A4 23 e g Hxo mEAA

- he A E(E], =, SR, B, A4, Jed AR

Air [ Light |

01 Air quality standards 53 [ Visual lighting design

02 | Smoking ban 54 | Circadian lighting design

03 | Ventilation effectiveness 55 | Electric light glare control

04 | VOC reduction 56 | Solar glare control

05 | Airfiltration 57 | Low-glare workstation design

06 | Microbe and mald control 58 | Color quality

07 | Construction pollution management 59 | Surface design

08 | Healthy entrance 60 | Automated shading and dimming controls
09 | Cleaning protocol 61 | Rightto light

10 Pesticide management 62 | Daylight modeling

11 | Fundamental material safety m
12 Moisture management

93 | Aicfiish 64 | Interior fitness circulation

65 | Activity incentive programs

66 | Structured fitness opportunities
67 | Exterior active design

68 | Physical activity spaces

69 | Active transportation support
70 | Fitnezs equipment

71 | Active furnishings

14 | Air infiltration management
15 | Increased ventilation

16 | Humidity control

17 | Direct source ventilation

18 | Air quality monitoring and feedback
1?2 | Operable windows
20 | Outdoor air systems

21 | Displacement ventilation 72 | ADA accessible design standards

22 | Pestcontrol 73 | Ergonomics: visual and physical

23 | Advanced air purification T4 | Extenornomse inrison

24 | Combustion minimization 75 | Internally genersted noise

25 | Toxic material reduction 76 | Thermal comfort

26 | Enhanced material safety 77 | Olfactory comfort

27 | Antimicrobial activity for surfaces 78 | Reverberation time

28 | Cleanable environment 79 | Sound masking

29 | Cleaning equipment B0 | Sound reducing surfaces
EP S 51 | o oo

30 | Fundamental water quality 82 | Individual thermal control

3 Inorganic contaminants 83 | Radiantthermal comfort

32 Organic contaminants Mind

33 | Agricultural contaminants 84 | Health and wellness awareness

34 | Public water additives 85 | Imtegrative design

35 | Periodic water quality testing 86 | Post-occupancy surveys

36 | Water treatment 87 | Beauty and design |

37 | Drinking water promaotion 88 | Biophilia | - qualitative
[T S | o9 | Adspteble spaces

38 | Fruits and vegetables 90 | Healthy sleep policy

39 | Processed foods 91 | Business travel

40 | Food allergies 92 | Building health policy

A1 | Hand weshing 93 | Workplace family support

42 | Food contarmination 94 | Self-monitoring

43 | ficial ingredients 95 | Stress and addiction treatment

44 | Nutritional information Ea Altmu.im

45 | Food adieising 97 Maten_ai tr_ﬂnsparenc’y

98 | Organizational transparency
99 | Beauty and design |I

100 | Biophilia Il - quantitative

101 | Innovation feature |

102 | Innovation feature Il

45 | Safe food preparation materials
47 | Serving sizes

48 | Special diets

47 | Responsible food production
50 | Food storage

51 | Food production

52 | Mindful eating

1) DELOS, WELL BUILDING STANDARD®



- Total Quality Building(TQB certification)
- 2001 d AR exEdote] £ FE HI}

A]
- 5709 B (et AERA o HAA, FA A

Ak, AU ETLA)

¥ 14. TQB g7t g€ & 7[&

1:10]-/\]

Category and criteria (German original) English translation
A Standort und Ausstattung Location and amenities
A Infrastruktur Infrastructure
A2 Standortsicherheit und Baulandqualitat Security
A3 Ausstattungsqualitat Amenities
A.4 Barrierefreiheit Accessibility
B Wirtschaftlich und technische Qualitét Economical and technical quality
B.1 Wirtschaftlichkeit im Lebenszyklus Life cycle cost assessment
B.2 Baustellenabwicklung Construction site management
B.3 Flexibilitdt und Dauerhaftigkeit Flexibility and longevity
B.4 Brandschutz Fire prevention
Cc Energie und Versorgung Energy and water
CA Energiebedarf Energy consumption
C.2 Energieaufbringung Energy production
C3 Wasserbedarf und Wasserqualitat Water consumption and water quality
D Gesundheit und Komfort Health and comfort
D.1 Thermischer Komfort Thermal comfort
D.2 Raumluftqualitat Indoor air quality
D.3 Schallschutz Noise protection
D.4 Tageslicht und Besonnung Daylight and sun
E Ressourceneffizienz Resource efficiency
E1 Vermeidung kritischer Stoffe Avoidance of harmful substances
E.2 Regionalitdt, Recyclinganteil, zertifizierte Produkte churzgng;r?)r:: ;:t)s Rlacal prosiichion, racychig maisial
E.3 Okoeffizienz des Gesamtgebaudes Eco-efficiency of the entire building
E.4 Entsorgung Demolition and disposal

Test version of the TQB Tool

If you are using the test version of the TQB Toaol it is not possible to save your files or upload any kind of data to our system. The demo
wersion is only for testing and should give you some impressions how TQB is working.

The assessment categories A B, C, D and E are weighted with 200 possible credits in each case. Below this assessment categories you
will find the second assessment structure, including up to four assessment topics. The definite assessment criterions are on the third

level of our structure.

If you want to store your projects and data, then you have to register. The use of our system is free of charge. After successful

registration you receive an access to the full version from TQB.

GENERAL BUILDING
INFORMATION

Location and Facilties
[ |
Economy and Technicsl Quslity A
[ |

Energy and Supply

Location and Facilities ~

show all

|i.| housing (en): Demo-Project

General building information ~

[ ] B Economy and Technical Quality «
Health and Comfort
C |
Resource eficiency C  Energy and Supply ~
e
0 D  Health and Comfort =
ofD00availsble credits E Resource efficiency -

OGNB

Osterreichische Gesellschaft
fiir Nachhaltiges Bauen

export
1000 0
200 0 Fakultat fiir Technische Wissenschaften
Uni Innsbruck
2[][] D Standort & Ausstattung
(] |
Wirtschaft & Techn. Qualitit
[=——————nY
Energie & Versorgung
200 0 149
Gesundheit & Komfort
200
200 0 Baustoffe & Konstruktion
199
200 0

bmO®

= 9 "HotAD}

a8 8. g TIEte| "It B

(ZX: https://www.oegnb.net/en/zertifikat.htm?typ=hs)
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-

D A7

=

-9 FyRR OHHX] *é‘—s— 7]%?1 SAP(Standard Assessment Procedure)S Z=ZA]7]7)
5

- 7H datx o g /\}%Hl:— Ex Iz 2AzUGYE, S99, ) gig =

TS 93 A% F ®F AAl(Enhanced Construction

o
g
B
DN
S
—
=
-iN
N
of
=]

excorsT | THERMAL PERFORMANCE OF JUNCTION
oy 17| Foor st permeer must nave minmum vt vae or 0.7k, ©
= O e auttne e ace o B
2
] Complying with the above checkist tems qualfies the buider fo ciam the ¥/
= Value givn n Table 3o P 106 and Table K1 of SAP 2005
>
=
] © exeosT | AIR BARRIER CONTINUITY
4 [m] Seal between the wall and floor air barrier ® OR seal the gap between the
2 e <krting board and the floor Using a flexbie seaant. &
Accredited Construction details R [ |5 a penetatons tough arbarter using a fexive seatantorape
7 TR T
W Piing wih al o
| permeability and may effect a reduced testing regime.
WL cemon | AIR BARRIER OPTIONS
0 [memaining g pastervoars)
Accredited (Indicative) Detail Number: TFW-GF-02

GENERAL NOTES

« Ensure sole plate DPC tums up behind and aps with verlical vapour control ayerivapour control pias-
terboard to improve aitighiness.

s tor e it || ¢ [sme e [proThe: [oAre: |

T \

TFW-GF-02 Ground Bearing Floor/ Raft Foundation/ In-situ Suspended Ground Floor

Slab/ Pre-cast Ground Floor/C te and Screed. ion Below Slab Iimbectrame
ra Iir ==
O8 10. = 2 2FE A
cE207
§ Version 1.0
Suggested construction sequence induding sita check ist
Y -
AN K -
A %
N
D= o
N ==
N i e
N / / o

[ XA

AAAXAALA T

\

= & © inimum ap of window/door frame with nsuation of S0 i, or provide a minmum thermal resstance
of this p of 125 MKW,
wation below stepped damp proof course/cavty coser fo be fll heght of timber el

ekevant AT, cn 2y 4ae of D34 beLsed n SAPZC05 See niroch oy Document ol deals. o o i aurarens mpese by o e s,

Site Mo Flot e Dt 4 4

Enhanced Detail TF01 Lintel
Use this detail instead of ACD: TFW-WD-01

energy saving trust’ CE256 & Gy Sing ot 2008 E85E

O 1. 9= 1ds 25 MA
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- TZ28 EAs dFEE 504 JA9e< g=24 #H(Douglas fir), 22322 2(Spruce),
3 E(Hemlock) 5= Y3t AF&sta Ao
E 15, #=AN Eof #4
A
- e g Hl 2
ZER| 5 R ()
' I8 % B9 “EE, BEa
(STUD, PLATE)
wh 8 w140 a0
P f 28BTH
Heam=FIr 184 Skl ad7ike 545
Douglas-Fi &, A e, Eie KDHT
2310 1 (JOIET, RAFTER, HEADER)
1220
2w12 38 ® 285
B SPF Spruce(?HEH| LR, Pine(£US), FirtHLS)e +=&0| 2EE I8
1) Q'_ir
U.S. Patent
= m;fm 5,555,604
Ay L
OPTIONAL |
NAIL
LOCATIONS t
T
%
Bend tab :

into the bottom
flange and fasten
with 10dx1%%" nails
at approximately 45°.

Bend the tab Hammer The tab is now
with a hammer. 10dx1%% nail in at correctly installed.
approximately 45°.
o = =]
8 16. 7532 SMAZE= LA

(£x : NShome, http://www.nshome.net/products/)

¥ 16. 5= & HAZEN 44
Dimensions Fasteners SRS R
Actual Web

Joist Model No. | Stiff |Ga o ":?;ts';"“';“" — SHPFS";““"’:"':
Size Read oor | Snow oor | Snow | Roo
! W | H | B | Fae | Joist |.qaq) 450 | (100) | (115) | (125) | (100) | (115) | (125)
/515635 — 8] 1% | 0% | 2 | B0 — | 75 | 75 | 935 | 1075 1170 | 810 | 930 | 1070
s ] 8 | 2 | B10dx1% | 2-100x1% | 245 | 255 | 730 | B35 | 010 | 625 | 720 | 780
oyl T |"® e[ @ [ 2 | 8400 |200xiv| 245 | 255 | 890 | 1020 1110 | 770 | 885 | 960
T o0 T8 19 | e | 2| o060 i0axi | B0 | 255 | 070 2oTs | CoA0 | 1o | 20 | 2460
IUS156/11.88 | — 48| 15 | 1% | 2 | 10-10d — |75 | 75 | 1170 1345 | 1465 | 1010 | 1160 | 1265
fer [ [ 4| 3%e | 115 | 2 [70-106xts] 2-06xiv | 245 | 255 | o10 | 1045 | F140 | 780 | 895 [ o7
1% - 1% 194 | 11% | 2 | 10100 |2-10dxi% | 245 | 255 | 1910 | 1275 | 1390 | 960 | 1105 | 1200
WIL1 56711 |18 194 | 11%e | 2% | 20460 | 2-10dxi% | 240 | 255 | 2840 | 3265 | 3550 | 2460 | 2830 | 3075
T [ 4a | 3%e [ 133 | 2 [1a-400xis| 2-t00xtse | 245 | 255 | 1275 | 1485 | 1590 | 1090 | 1255 | 1365
194 | 133 | 2 | 14100 | 2-10dxise | 245 | 255 | 1555 | 1785 | 1875 | 1345 | 1545 | 1680
Tx0% |I0S181/35 — 8| 1% | 9% | 2 | &i0d — | 75 | 75 | 935 | 1075 1170 | 810 | 930 | 1010
v — [4gl 1] 9 | 2 | B-0axis [2-900xiv | 245 | 255 [ 730 | 835 | 610 | 625 | 720 | 780
1% X 9% - 0% 19| 8 | 2 | 8100 |210dxi%e| 245 | 255 | 890 | 1020 | 1110 | 770 | 885 | 960
RGeS T T | 80| 0% To-T00 | 00| B0 | 255 | 2270 20To | 2040 | 1070 | 2005 | 2460

(£x : NShome, http://www.nshome.net/products/)
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+ TR + HIEH| Al
HfSfche HiStche HiSfche
HiEfhl +XfeiE  AC HiSthel XfelE AC HiShchat +Xjelsh  AC
7 7| 7l
Heating| 68.03 68.03 66.06 Heating| 17.18 16.41 | 15.05 Heating| 3.57 4.63 3.26
Cooling 0 3.50 | 4.15 Cooling 0 1.89 3.27 | Cooling 0 1.91 5.37
Total | 68.03 71.54 70.22 Total | 17.18 18.30 1 18.32 Total 3.57 6.54 8.63
W heating ® cooling = total
(EX: olgdd 9, Xldsy| MBS S5t Asts FaYE ofHx] ad| 2 HEYM SA JtsMof| 2tsh A7)
- 1B dSFolA e 9E 2 JEATE s HE Fehulgo] & W Ay A
AE FalA AA oyvA AEFS 4354 A7
- AFHS, WAFETS, F WAL FF TS0 4ABE =Y W FFE
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- 57z #AA5E BF 84 Aden 1Ede BxFUe T 4 E7z
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(441 \
9 L] E Fiberglass
os8 Cavity Internal | BN gmypswanM
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= Gypsum
Stud (control)
Foam (EPS) -
Stud Commercial
Ci, PCMin
g Cellulose L L)
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in Gypsum | in cavities
St b

(a)

(b)
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3. ARAIEH A% AARA BANE 5

7h AHstEd e 288 ASAAY e85 U Ve

2 S M % ke AFAATE 4 7] of gk
H7HEH S FAE Aol AAHA FS AdEHolH, AT T e HFERE F4
71580 thd AeB77 o3 2o o] FAAIL Ye ALE EAH

- S. A. Memon et al.& 714 “$AsE2 0 Lauryl Alcohol(LA)¢}F 323 E<Ql Kaolin(KO)E
o] &3}l SSPCMS Al %3}, AHES £3%+sle] PCM panelS Azl on, Az
PCM panelell thgt €2 A5 Hrtol tigh A+E 183 Zo] F3h5 A=

Infrared lamp ||
150w V)

PVC envelope

PVC envelope —»

Cement paste
panel

Wooden plate —»

Wooden plate
=y with reflective”
paper

3

Small test —,
Room

Thermocouple

150 m 1 00 1~ 1 50—
Front View

a8 51, dstEd ME dEAMe FEHs gIIE e R 2AE

anele] JiZQl FEHTTHE 451901, A
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PCM
v - RUSTIC STONEWARE TILE

PLATE

7~ METAL CONTAINERS
- THERMAL INSULATION

a8 52, JHEE PCM Etd Q|

- I Ceron et al.o] A7 A PIZIA 2, A&7 Frpr]Ee] mE 4ol oid,
mock-up Al @Rk st PCMe] 245 ti dizl J7tE =23 W
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o AEA= AesdA #HE: Performance Framework
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Achieving a sustainability rating

Minimum Standards
Energy Water

Code Level Standard Points Standard Points Other

Level 6 mandatory (Percentage Awarded (litres per Awarded Points*
better than person Required
Part L' 2006) per day)

(%) 10 12 120 15 333

2( %% 18 35 120 1.5 43.0
Level £ mandatory 4 Level 6 mandatory adal

3(k Kk k) 25 5.8 105 4.5 46.7

A d K e ¥ a4 9.4 105 4.5 54.1

5( % J k&) 1007 16.4 80 75 60.1
Level 3 mandatory Level 4 mandatory Bk kkkkk) A zero 17.6 80 7.5 64.9

carbon
Assessment home®
mandatory Notes
Level 3:mandatory 1. Building Regulations: Approved Document L (2006) — ‘Conservation of Fuel
Voluntary .
and Power.
2. Zero emissions in relation to Building Regulations issues (i.e. zero emissions
. . from heating, hot water, ventilation and lighting).
Private sector Public sector 3. A completely zero carbon home (i.e. zero net emissions of carbon dioxide (COz)
(Energy) (Land/funds) from all energy use in the home).

4. All points in this document are rounded to one decimal place.

12 53. Performance Framework
(& X :https://en.wikipedia.org/wiki/Code_for_Sustainable_Homes, http://www.planningportal.gov.uk/uploads/code_for_sust_homes.pdf)

Passive heal recovery ventilation
Solar hot water
‘Wood pellat haating

Low waler fittings
Groen flal roof

Lt 'Wind turbine

a8 54, tHAE ds J1E HA



East / West Terrace

Detached homes

The RuralZED services kit
a3 55, 2l

o Hl=A =(ruralZEDTIDO A Al A= Al F Felo] &FA
- Code 3~6GAI7HA] d5s 28E T v €74 AA
- MR s IR Akt RxEA AFH S0 wel d9d
- WA B B oolygl ®‘E]H/\]Z:E“(service kit) =g &
AL a5 s AR S AA

N

o ®=F7+4 A A|(Typical Costs): A2 LS =
- Code 3
kits cost £990 /m? or £89,000 for 90m? 3 bed home
erected £1545 /m? or £139,000 for 90m* 3 bed home
- Code 6
kits cost £ 1,146/m* or £125,000 for 109m* 3 bed home
erected £1,606/m® or £ 175,000 for 109m? 3 bed home

o a&vles =%

NB7FASZ A A

o[r

e 71g avd Asdd 7$H8nde ne
3}
-

g_:]_

o]
2]

North / South Terrace

Optimised South-
facing home

QA2 ®ZE/ &FH22 M2 ek of|Al/ (ruralZED™)

< 1y

ok



Super insulated box

Solar electric generation

Thermal storage - cosy winter night

Eaves overhang and shade canopy
prevents summer heat

.

<K,

Summer solar thermal hot water.
winter biomass heating

Thermally massive interior surfaces
for summer coolth

Winter passive heat recovery
ventilation

Sedum roof provides summer
evaporative cooling

Airtight box with controlled natural
ventilation

5 generation timber frame
construction

12! 56. Rural ZED, [The ZeroCarbon House is Ready]/ Page 6

U 9 AR 9 7esE

o AHoiA FH
- 74 848 A=A F9
9 »~E#g o} Haus der Zukunft/ House for the Future: @ A~E g olollA A= AL A
AAY S Asetr] 95t AFHEEH AR vy d=(Haus der Zukunft) 2
2HlE AEGmart City)E RER 22 ZglB, 128 FE3z 2E2Hd 392
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T8 57. LCT ONE(RAM = Z2jmle &5 2 58. LCT ONE(EA| Z2|mi2 TIAE AlF)

12! 59. Der Weber Haus(Z2= 2|24 2] 12 60. Der Weber Haus(Z2= QIE|2/0{)

A2 Sh2A)

o v e

Fig. g Detail: Underpinning, north side of stone wall A _— I il afl
{external insulation). ig. 11 Cross section. Internal insu on the ground floor

and in the column free passive house lofit.

Fig. 12 Horizontal section

of the internal insulation:
30 am cellulose, 5 om Her-
akdith, clay plaster inside;
window frame insulation

Fig. 10 Floor plan of the south side of the ground floor,
with internal insulation,

T2 61. Der Weber Haus(Z= R {external).
2lZHd ofAl2 StfA J|E ChH, 12l 62. Der Weber Haus(EtH 2 &%
ol AMA|) MR AA)
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v =+ Affordable Zero Energy Home: W= z}=o] AR o= dA7F Aeko] Al
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8 64. NREL/Habitat
ZEH_2

18 63. NREL/Habitat ZEH
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H# 33. =m2| Prefab A2 25 Al

A H

[S< ]ELKbuildingsystems

AuBenwand verputzt

Passivhaus
AuBenwand verputzt

Bauphysikalische Kenndaten:
U-0,10 (W/m'K)
Ry =10,279 (m'K/W)
Diffusionstechnisch geeignet
My =16,0 (kg/m?)
REL90
Ry2 50 [dB]

- J ’
—mfAlE SFRA M3 ojzh oY
Mz HS M=aH(IE) FMH [mm] H|Z
1 M7 Plaster board 18
2 PE ZE PE Film 0.15
=N AE= Wood Structure
3 ClE = insulation 200/200 oy ze chd
4 TN BEE Gypsum board 15
5 EPS-F EPS-F 160
6 s/ A M Reinforcement/silicate plaster 5
S 398.15
-Xl 2ty 2|
ME HS NEEICES FMH [mm] H|
1 A7 Plaster board 18
2 3715 Vapor barrier 0.23
=N == Wood Structure
3 = insulation 200/200 =X M7 chd
4 e 2= Gypsum board 15
5 =X M7 ot Wood fiber insulation 100
6 %Lil-/ﬂ-ﬂ' /L‘! _T’_ Reinforcement/silicate plaster 5
2 A 338.23
-2g IiE|M
Mz HS NEEICE) A [mm] H|2
1 A7 Plaster board 18
2 PE ZE PE film 0.16
=N *=E= Wood Structure
3 HdE insulation 200/200 ojy e ctd
4 2x MIHE 2x Plaster board 18
5 3715 Air layer 40
6 2x MHE 2x Plaster board 18
=N TxE= Wood Structure
8 CHE S insualation 200/200 oj4 e ctd
9 PE ZE PE film 0.16
10 A7 Plaster board 18
gt A 512.32




A H

[7H=HBC PASSIVEHOUSE

ROOF PANELS.

1 Gypsum BoarRD

2 ROCK WOOR BATT INSULATION

3.2x3 S1Uos
4.058 SHeaTNG

5. CELLULOSE BLOWN INSULATION

616" T JousTs

7. DiFFusioN BoaRo
8. Coo ROOF (2X6)

9. ROOFING MATERIAL

WALL PANELS.

1. Gypsum BoARD

2. ROCK WOOL BATT INSULATION
3, 2X4 STUOS

4,058 SHEATHING

5. CELLULOSE BLOWN INSULATION
6. 2X10 STUOS.

7. DIFUSION BOARD
8. Ramscaeen (1.57)
9. 50ms

FLOOR PANELS

1. FLOORING.

2.058 SHEATHING

3. ROCK WOOL BATY INSULATION
4.2x3 S1w0s.

5. 058 SHEATHING

6. CELLULOSE BLOWN INSULATION
7. 16" Tl Joists.

S DIFUSION BOARD

—Wall panels structural wall

MzHS M=aYH(IE) EM [mm] H|
1 TN BEE Gypsum board
5 2 x':4 ﬁ_E1E 2 x4 Stud 101.6
-l 5 Insulation Rock wool batt =+
3 0SB 15 0SB Sheathing
4 2 x 10 AHE 2 x 10 Stud 554
CHE S Insulation MEZA 2212 oY
5 SHARE Diffusion board
6 glelAz el Rain screen 38.1
7 Ao & Siding
st 393.7
—Floor panels structure panel
MEHS M=H(EE) FMH [mm] H|
1 EZ0g Flooring
2 0SB 15 0SB Sheathing
3 2 x 3 AEE 2 x 3 Stud 76.0
ClH = Insulation ’ Rock wool batt &H
4 0SB 1= OSB sheathing
TJI joist TJI joists
° A E Insulation 406.4 MEZQA HEl2 Cid
6 ShAHTH Diffusion board
g2 A 482.6
—Roof panels structure panel
MzHS M=H(IEE) FMH [mm] H|
1 e 2= Gypsum board
5 2 x 3 AEHE 2 x 3 Stud 76.2
ClH = Insulation ’ Rock wool batt &H
3 0SB 5 0SB Sheathing
4 TJI Joists TJI Joists
o E Insulation
5 ShAHTH Diffusion board
6 EE RZ Cold roof 2 x 6 mm
7 =4 Roofing
g2 A
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Air barrier and moisture management details at window sill

wood stud wall framing

0SB sheathing

weather resistive barrier (VWRB)
wood furring

drainage space berween siding and WRB
foam insulation

siding

sill flashing with end dam extends
out over trim below window

sub-sill flashing directs moisture

out from under window to
drainage space

metal angle backdam with caulking seal

a8 69. FHLtEt NBC(National Building Code)ol 2 =72 AR

JAS=ETFE
:Ill.z;q EA HEHA 8=

MACHIN ATED

12 |HEM| 2=
saze (W Wye S-DRY. LFIR
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