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DRAFT FOR COMMENT

APPROVED DOCUMENT

E3 Internal Moisture
Revision of E3 Internal Moisture as at August 2002
Comments may be submitted by letter, fax, email, or clear handwriting on the public comment document to the Building Industry Authority at the addresses below.

Closing date for comments is 11 October 2002

When commenting please include:

· Your name, organisation and telephone number.  We may wish to contact you to seek clarification or discuss your comments.

· Identify the paragraph number and where appropriate, the table or figure to which the comment refers.

· Explain concisely why the item is unsatisfactory as it is presented in the proposed amendment.

· Provide alternative text, table or figure and include supporting data where appropriate.

· Explain the consequences (including economic) of the suggested change.

If you agree with the proposed changes please also let us know.  Feedback in support of proposed changes is as important as critical feedback so that a balanced view is obtained.

Building Industry Authority

Greenock House, 39 The Terrace. PO Box 11846, Wellington, New Zealand
Telephone 64-4-471 0794, Freephone 0800 242 243. Facsimile 64-4-471 0798.

Email: bia@bia.govt.nz, http://www.bia.govt.nz
PROPOSED CHANGES TO CODE CLAUSE E3 INTERNAL MOISTURE 

AND E3 APPROVED DOCUMENTS

1
Code Clause E3 ‘Internal Moisture’
E3.1(a) and E3.2(b) Add protection of “other property”

The current code clause is written in such a way that only household units within the same building are protected.  There is now a trend with inner city developments in particular to convert part of office or retail spaces into household units resulting in mixed use.  A common scenario is to have retail and/or office accommodation on the lower levels of a building with household units on the upper levels.  The current code does not offer any protection from free water to the occupancies that are not household units.  For example, water damage to electronic equipment can be significant. 

The code therefore needs to be amended to provide protection to other property within the same building as well as to all household units.

E3.2(b) Delete “overflow”

E3.3.2 Change “accidental overflow” to “free water”

In order to have consistency of terminology, each relevant clause has been changed to refer to “free water”.

E3.3.1 Introduction of heat

The Functional Requirement E3.2(a) includes that “buildings be constructed to avoid fungal growth or the accumulation of contaminants [mould and dirt] on linings and other building elements”. The current Performance criteria require only “an adequate combination of thermal resistance and ventilation” to avoid fungal growth and mould.  Space temperature or heat can also play an important role in controlling mould growth.  (Currently only old people’s homes and early childhood centres have any code requirements regarding heating.)  Including heat in the Performance criteria will provide greater flexibility in the design and construction of buildings while avoiding fungal growth and mould.

E3.3.2 Change “laundering facilities” to sanitary appliances

The current code clause requires that accidental overflow (to be changed to free water) from “sanitary fixtures” or laundering facilities be constrained from penetrating.  Dishwashing facilities are defined as “sanitary appliances” so are currently excluded.  Dishwashers are common now.  They do fail occasionally and can overflow resulting in the presence of free water.  There is good reason for including them in this clause.

Deleting the phrase “laundering facilities” and introducing the defined term sanitary appliances, which includes clothes washing and dish washing machines, overcomes this issue.

2
Verification Method for E3

There is currently no Verification Method for E3.

The proposed Verification Method will provide designers with a tool to prove compliance with E3.3.1.  It uses a combination of insulation, ventilation and heat to avoid fungal growth or mould.  It provides nomograms, to show whether the building is adequately constructed to avoid fungal growth and mould, using information on the location in NZ, the ventilation rate, thermal resistance of the building, and fixed heating.

3
Acceptable Solution

1
Paragraph 1.0 is amended to better describe the intention of the Acceptable Solution.

2
Paragraph 1.1.4 (d) is amended to delete a material susceptible to moisture from immediately behind a cladding, but to add a description of the requirements of a thermal break.

3
Paragraph 2.0 is amended to include free water as opposed to water present only by accident.

4
New paragraph 4.0 has been added to cover the moisture transfer from recessed luminaires (down lights).

CLAUSE E3
INTERNAL MOISTURE

	E3
INTERNAL MOISTURE
	E3
INTERNAL MOISTURE
	

	OBJECTIVE
	OBJECTIVE
	

	E3.1
The objective of this provision is to:

(a)
Safeguard people against illness or injury which could result from accumulation of internal moisture, and

(b)
Protect household units from damage caused by free water from another occupancy in the same building.
	E3.1
The objective of this provision is to:

(a)
Safeguard people against illness or injury that could result from the accumulation of internal moisture, and

(b)
Protect other property in the same building from damage caused by free water.
	

	FUNCTIONAL REQUIREMENT
	FUNCTIONAL REQUIREMENT
	

	E3.2
Buildings shall be constructed to avoid the likelihood of:

(a)
Fungal growth or the accumulation of contaminants on linings and other building elements,

(b)
Free water overflow penetrating to an adjoining household unit, and

(c)
Damage to building elements being caused by use of water.
	E3.2
Buildings shall be constructed to avoid the likelihood of:

(a)
Fungal growth or the accumulation of contaminants on linings and other building elements,

(b)
Free water penetrating to other property in the same building, and

(c)
Damage to building elements being caused by the presence of moisture.
	

	PERFORMANCE
	PERFORMANCE
	

	E3.3.1
An adequate combination of thermal resistance and ventilation shall be provided to all habitable spaces, bathrooms, laundries, and other spaces where moisture may be generated.

Limits on Application

Performance E3.3.1 shall not apply to Communal Non-residential, Commercial, Industrial, Outbuildings or Ancillary buildings. 
	E3.3.1
An adequate combination of thermal resistance, ventilation and space temperature shall be provided to all habitable spaces, bathrooms, laundries, and other spaces where moisture may be generated or accumulated.
Limits on Application

Performance E3.3.1 shall not apply to Communal Non-residential, Commercial, Industrial, Outbuildings or Ancillary buildings.
	

	E3.3.2
Accidental overflow from sanitary fixtures or laundering facilities shall be constrained from penetrating to another occupancy in the same building.
	E3.3.2
Free water shall be constrained from penetrating to other property in the same building.
	

	E3.3.3
Floor surfaces of any space containing sanitary fixtures or laundering facilities shall be impervious and easily cleaned.

E3.3.4
Wall surfaces adjacent to sanitary fixtures or laundering facilities shall be impervious and easily cleaned.
	E3.3.3
Floor, wall and ceiling surfaces of any space containing sanitary fixtures or sanitary appliances shall be impervious and easily cleaned.
	

	E3.3.5
Surfaces of building elements likely to be splashed or become contaminated in the course of the intended use of the building, shall be impervious and easily cleaned.
	E3.3.4
Surfaces of building elements likely to be splashed or become contaminated in the course of the intended use of the building, shall be impervious and easily cleaned.
	

	E3.3.6
Water splash shall be prevented from penetrating behind linings or to concealed spaces.
	E3.3.5
Moisture that could cause undue dampness or damage shall be prevented from penetrating behind linings or to concealed spaces.
	


E3:
Internal Moisture - References

	
	Where quoted
	
	Where quoted
	

	Standards New Zealand
	

	NZS 4214: 1977
Methods of determining the total thermal resistance of parts of buildings
	AS1 Definitions, 1.1.2
	No change.
	
	

	American Society for Testing and Materials
	

	ASTM C236: 1989
Standard test for steady state thermal performance of building assemblies by means of a guarded hot box
	AS1 1.1.2
	No change.
	
	

	Building Research Association of New Zealand

	BRANZ House Insulation Guide: 1995
	AS1 1.1.3
	No change.
	
	


E3:
Internal Moisture - Definitions

	Adequate Adequate to achieve the objectives of the building code.
	No change.
	

	Building has the meaning ascribed to it by the Building Act 1991.
	No change.
	

	Concealed space Any part of the space within a building that cannot be seen from an occupied space. 

COMMENT:

This term includes any ceiling space, roof space, space under a raised floor (such as computer rooms, floors, or stages), plenums, spaces under a tiered floor, “left-over spaces” created when some structural element or the like has been covered in; small service or duct spaces within the volume of a firecell and the like, but not a protected shaft.
	No change.
	

	
	Condensing room A room that contains any sanitary fixture or sanitary appliance or a means for cooking food, excluding a room containing only a toilet.
	

	Construct in relation to a building, includes to build, erect, prefabricate, and relocate; and construction has a corresponding meaning.
	No change.
	

	
	Ensuite is a bathroom meeting the definition of condensing, that is adjacent to and accessed via a room meeting the definition of non-condensing.  An ensuite represents a special case in this document.
	

	
	Envelope element Any floor, wall, ceiling, roof or glazing panel.
	

	
	Excess temperature is the difference between the outdoor design temperature and the maintained room or house temperature.
	

	Fixture An article intended to remain permanently attached to and form part of a building.
	No change.
	

	Floor waste An outlet located at the low point of a graded floor or in a level floor designed to receive accidental or intentional discharges.
	No change.
	

	
	Free heating is heating from solar gains, gains from appliances, and gains from people.
	

	Habitable space A space used for activities normally associated with domestic living, but excludes any bathroom, laundry, water closet, pantry, walk-in wardrobe, corridor, hallway, lobby, clothes-drying room, or other space of a specialised nature occupied neither frequently nor for extended periods.
	No change.
	

	Household unit means any building or group of buildings, or part of any building or group of buildings, used or intended to be used solely or principally for residential purposes and occupied or intended to be occupied exclusively as the home or residence of not more than one household; but does not include a hostel or boardinghouse or other specialised accommodation
	No change.
	

	Impervious That which does not allow the passage of moisture.
	No change.
	

	Insulating material A material that has a thermal conductivity of less than 0.07 W/mK.
	No change.
	

	Intended use of a building includes: 

a)
Any reasonably foreseeable occasional other use that is not incompatible with the intended use; and 

b)
Normal maintenance; and 

c)
Activities taken in response to fire or any other reasonably foreseeable emergency – but does not include any other maintenance and repairs or rebuilding.
	No change.
	

	
	Non-Condensing room A habitable space which is not a condensing room.
	

	People with disabilities means any person who suffers from physical or mental disability to such a degree that he or she is seriously limited in the extent to which he or she can engage in the activities, pursuits, and the processes of everyday life.
	No change.
	

	Plumbing system Pipes, joints and fittings laid above ground and used for the conveyance of foul water to the foul water drain, and includes vent pipes.
	No change.
	

	
	Purchased heating is heating available from permanently installed heating units such as closed fires, electric radiant or convection heaters, flued gas heaters or central heating systems.  Open fires are excluded.  (The heat output of an open fire cannot be used as the efficiencies of open fires are variable and unreliable.)
	

	R-value The common abbreviation for describing the values of both thermal resistance and total thermal resistance.
	R-value The common abbreviation for describing the values of both thermal resistance and total thermal resistance.  The units are m2°C/W.
	

	Sanitary fixture Any fixture which is intended to be used for sanitation.
	No change.
	

	Sanitation The term used to describe the activities of washing and/or excretion carried out in a manner or condition such that the effect on health is minimised, with regard to dirt and infection.
	No change.
	

	
	Shading is the number of hours when the whole building, excluding chimneys, flues, vents and other similar appendages to the building, loses the benefit of direct sunlight due to the topography, other buildings, vegetation or other similar obstructions.  Shading shall be measured in hours per day measured on any day between 01 June and 15 July.
	

	
	Thermal bridge occurs at studs or other places in the envelope element where the R-value of the plane is at its least value.  This is where the envelope element will be coldest and the risk of mould growth highest.
	

	Thermal resistance The resistance to heat flow of a given component of a building element. It is equal to the temperature difference (°C) needed to produce unit heat flux (W/m2) through unit area (m2) under steady conditions. The units are °Cm2/W.
	Thermal resistance The resistance to heat flow of a given component of a envelope element. It is equal to the temperature difference (°C) needed to produce unit heat flux (W/m2) through unit area (m2) under steady conditions. The units are °Cm2/W.
	

	Total thermal resistance The overall air-to-air thermal resistance across all components of a building element such as a wall, roof or floor. (This includes the surface resistances which may vary with environmental changes e.g. temperature and humidity, but for most purposes can be regarded as having standard values as given in NZS 4214.)
	No change.
	


E3:
Internal Moisture – Verification Method

1.0
Scope and Limitations

1.1
Scope

This document provides a procedure to determine required ventilation rates to avoid mould growth according to the level of insulation and heating, the building envelope design and the location of the building.  

The document’s procedures shall only be applied to buildings of timber framed construction that are either detached dwellings or individual units of multi-unit dwellings.

The document’s procedures cannot be applied to rooms that contain clothes driers if the driers are not vented directly to the outside environment.

Rooms which do not have an external wall are outside the scope of this Verification Method.

Comment:

The commentary attached as Appendix A, should be read in conjunction with this Verification Method.  The material contained in the Appendix is non-mandatory and provides background information and worked examples only.  The Verification Method can be used without reference to the Appendix.
2.0
Nomenclature

A
Area of the plane (floor, wall, ceiling or glazing) (m2)

F
Air change rate in number of changes per hour (ac/h)

H
Heat production or total heat transfer measured in Watts (W) and obtainable from Tables 2 and 3 

R
R-value as given in NZS 4214 Methods of determining the total thermal resistances of parts of buildings (°Cm2/W)
U
Inverse of the R-value (W/°Cm2)

UA
Total value of the U-Area product.  The unit being Watts per degree Celsius (W/ºC)

V
Volume of the room (m3)

Subscripts

appl
Appliances

base
Background ventilation rate
ceiling
The ceiling of the room or the whole house under consideration

floor
The floor of the room or the whole house under consideration

free
Free heat, i.e. solar gains and occupant heat

glazing
The glazing of the room or the whole house under consideration

heat
Purchased heat

house
The whole house

room
The room under consideration

total
Total heat gains for a room or the whole house under consideration

wall
The wall of the room or the whole house under consideration 

windows
The windows of the room or the whole house under consideration

3.0
Design Graphs (Figures 1 to 4)

3.1
Use of Design Graphs (Figures 1 to 4)

Figures 1 to 4 shall be used to determine the required ventilation rate for the room.  The appropriate figure shall be used depending on whether the room is condensing or non-condensing, heated or un-heated, or includes an ensuite.

Use of the figures requires the following to be determined as described in Paragraphs 3.2 to 3.5:

· UA value for the room

· Heat gain for the room

· Thermal bridge R-value of the room envelope element
· Location of the building 
The starting point when using the graphs can be anywhere on the graph depending on what values are known.  (Refer to Appendix A for full details of a worked example.)

3.2
UA value for the room

The R-value of each envelope element shall include thermal bridging which shall be found by calculation in accordance with NZS 4214.  

The R-values shall be determined as follows:

· For the condensing case:

-
where the room, excluding an ensuite, is unheated: 


R-values shall be that for the envelope elements that make up the whole house ie consider the whole house as a single room ignoring all internal partitions.

-
where the ensuite is unheated: 


R-values shall be that for the envelope elements that make up the adjacent bedroom and ensuite combined into one room by ignoring the internal partition walls.

-
where the ensuite is heated


R-values shall be that for the envelope elements that make up the ensuite.

· For the non-condensing case, irrespective of whether heating is provided:


the R-values shall be that for the envelope elements that make up the room under consideration.
Once the R-values of the envelope elements have been found they shall be used with their areas to determine the value of UA using the formula:
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where A is the area of each envelope element in m2 and R is its R-value (oCm2/W).

The R-value of glazing, Rglazing shall be as given in Table 1.

	Table 1: 
R-value of glazing

Paragraph 3.2

	Type of glazing system
	Rglazing  (oCm2/ W)

	Single pane
	0.2

	Double pane
	0.33


3.3
Heat gain for the room

The heat gain determined for the room or the whole house (Htotal) shall be the sum of the free heating (Hfree) and purchased heating (Hpurchased).

[image: image2.wmf]purchased

free

total

H

H

H

+

=


In the non-condensing case purchased heating in the room shall be used for the heat gain calculation, while in the unheated condensing case purchased heating for the whole house, or purchased heating for the adjacent room for unheated ensuites, shall be used in the heat gain calculation.

3.3.1
Free Heat

Free heat depends on the building’s location and shading and shall be determined from Tables 4 and 5 as follows:

	Table 2: 
Free heat

Paragraph 3.3.1

	
	Unheated
	Heated

	Condensing
	Table 4
	Table 5

	Ensuite
	Table 4 x Ae/Ah
	Table 5

	Non-condensing
	Table 5
	Table 5

	Note:

Ae shall be the combined area of the bedroom and ensuite, and Ah shall be the area of the house.


If the dwelling or unit has one bedroom only take 100W off any value taken from Table 4 or 13W off any value taken from Table 5.
3.3.2
Purchased heating
In the non-condensing case the purchased heating in the room shall be used for the heat gain calculation:

-
in the unheated condensing case the purchased heating for the whole house, or purchased heating for the adjacent room for unheated ensuites, shall be used in the heat gain calculation, and

-
for the heated condensing case the purchased heating in the room shall be used in the heat gain calculation.

Purchased heating shall be the sum of the designed outputs, in Watts (W) of the heating appliances used to provide the purchased heating.  

Purchased heating in condensing rooms shall be controlled by a humidistat complying with IEC 60730 Part 2.  The humidistat shall be set so as to ensure the heating is on at all times when the relative humidity in the rooms is at or over 70%.

3.4
Thermal bridge R-value of the room

The R-value at the thermal bridge shall be calculated in accordance with NZS 4214.  If there are no thermal bridges, e.g. for solid timber walls, the bridging R-value shall be equal to the wall R-value calculated in accordance with Paragraph 3.2.

For the thermal bridges in wall types described below, R-values shall be taken directly from Table 3.
	Table 3: 
R-values of walls with thermal bridges

Paragraph 3.4

	Wall Type
	Bridging R-value 

(oCm2/W)

	Ex 100 x 50 timber frame
	1.1 

	Strap and lined 200mm concrete block - 

47 ( 22 mm strap
	0.5

	Strap and lined 200mm concrete block - 

47 ( 47 mm strap
	0.7

	Strap and lined 200mm concrete block 

with exterior insulation - 47 ( 22 mm strap
	0.8

	Strap and lined 200mm concrete block 

with exterior insulation - 47 ( 47 mm strap
	1.2

	Comment:

The effect of the type of linings or claddings or the spacing of timber members or strapping has only a small effect on the bridging R-values, hence the generic descriptions of wall types.


3.5
Location of building

The building’s location shall be in one of the areas defined below:

	Area 1
	-
Auckland and Northland Regional Council areas

	Area 2
	-
North Island East Coast and Taranaki

-
Hawkes Bay area northward to East Cape

-
Taranaki province

	Area 3
	Volcanic Plateau bounded to the:

-
North by a line taken around the north of Lake Taupo to Taumaranui

-
South by Highway 49 from Raetihi to Waiouru

-
East by State Highway 1 from Waiouru to Taupo, but also including Taihape

-
West by State Highway 4 from Taumaranui to Raetihi

	Area 4
	Remainder of the North Island

	Area 5
	-
Coastal Otago and Southland

-
Southland plus the area bounded by the Waitaki River to the north and the Rock and Pillar Range to the west

	Area 6
	Central Otago bounded to the

-
North by the Hawkdun Range

-
South by the Umbrella Mountains, Old Man Range, Old Woman Range

-
East by the Rock and Pillar Range

-
West by the Southern Alps

	Area 7
	Remainder of the South Island


	Table 4: 
Free heat for the unheated condensing case

Paragraph 3.3.1

	
	 
	Shading for less than 4 hours
	Shading for 4 to 6 hours
	Shaded for more than 6 hours

	Area
	Location
	House area (m2)
	House area (m2)
	House area (m2)

	
	 
	100 m2
or less
	150 m2
	200 m2
or more
	100 m2
or less
	150 m2
	200 m2
or more
	100 m2
or less
	150 m2
	200 m2
or more

	1
	Far North
	3000 W
	3550 W
	4050 W
	2050 W
	2400 W
	2700 W
	1550 W
	1800 W
	2000 W

	1
	Auckland
	2900 W
	3450 W
	3900 W
	2000 W
	2300 W
	2600 W
	1550 W
	1750 W
	1950 W

	4
	Waikato and King Country
	2700 W
	3200 W
	3600 W
	1850 W
	2150 W
	2400 W
	1400 W
	1600 W
	1800 W

	3
	Volcanic Plateau
	2300 W
	2700 W
	3050 W
	1600 W
	1850 W
	2050 W
	1250 W
	1450 W
	1550 W

	2
	East Coast, Hawkes Bay, Taranaki
	2650 W
	3150 W
	3550 W
	1800 W
	2100 W
	2350 W
	1400 W
	1600 W
	1750 W

	4
	Manawatu and Wairarapa
	2550 W
	3000 W
	3400 W
	1750 W
	2050 W
	2250 W
	1350 W
	1550 W
	1700 W

	4
	Wellington
	2450 W
	2900 W
	3250 W
	1700 W
	1950 W
	2200 W
	1300 W
	1500 W
	1650 W

	7
	Nelson/Marlborough
	2400 W
	2800 W
	3200 W
	1650 W
	1950 W
	2150 W
	1300 W
	1500 W
	1650 W

	7
	Westland
	2350 W
	2750 W
	3100 W
	1650 W
	1900 W
	2100 W
	1300 W
	1450 W
	1600 W

	7
	Canterbury
	2200 W
	2600 W
	2900 W
	1550 W
	1800 W
	2000 W
	1250 W
	1400 W
	1550 W

	5
	Dunedin and Coastal Otago
	2200 W
	2600 W
	2900 W
	1550 W
	1800 W
	2000 W
	1250 W
	1400 W
	1500 W

	6
	Inland Otago
	1900 W
	2200 W
	2450 W
	1400 W
	1600 W
	1750 W
	1150 W
	1250 W
	1400 W

	5
	Southland
	1900 W
	2200 W
	2450 W
	1400 W
	1600 W
	1750 W
	1150 W
	1250 W
	1400 W

	NOTES

1
Take off 100W for single bedroom dwellings or units.

2
Interpolate for house areas between 100 and 150 m2 and 150 and 200 m2.


	Table 5: 
Free heat for the unheated non-condensing case and all heated cases

Paragraph 3.3.1

	
	 
	Shading for less than 4 hours
	Shading for 4 to 6 hours
	Shaded for more than 6 hours

	Area
	Location
	House area (m2)
	House area (m2)
	House area (m2)

	
	 
	100 m2
or less
	150 m2
	200 m2
or more
	100 m2
or less
	150 m2
	200 m2
or more
	100 m2
or less
	150 m2
	200 m2
or more

	1
	Far North
	300 W
	355 W
	405 W
	205 W
	240 W
	270 W
	155 W
	180 W
	200 W

	1
	Auckland
	290 W
	345 W
	390 W
	200 W
	230 W
	260 W
	155 W
	175 W
	195 W

	4
	Waikato and King Country
	270 W
	320 W
	360 W
	185 W
	215 W
	240 W
	140 W
	160 W
	180 W

	3
	Volcanic Plateau
	230 W
	270 W
	305 W
	160 W
	185 W
	205 W
	125 W
	145 W
	155 W

	2
	East Coast, Hawkes Bay, Taranaki
	265 W
	315 W
	355 W
	180 W
	210 W
	235 W
	140 W
	160 W
	175 W

	4
	Manawatu and Wairarapa
	255 W
	300 W
	340 W
	175 W
	205 W
	225 W
	135 W
	155 W
	170 W

	4
	Wellington
	245 W
	290 W
	325 W
	170 W
	195 W
	220 W
	130 W
	150 W
	165 W

	7
	Nelson/Marlborough
	240 W
	280 W
	320 W
	165 W
	195 W
	215 W
	130 W
	150 W
	165 W

	7
	Westland
	235 W
	275 W
	310 W
	165 W
	190 W
	210 W
	130 W
	145 W
	160 W

	7
	Canterbury
	220 W
	260 W
	290 W
	155 W
	180 W
	200 W
	125 W
	140 W
	155 W

	5
	Dunedin and Coastal Otago
	220 W
	260 W
	290 W
	155 W
	180 W
	200 W
	125 W
	140 W
	150 W

	6
	Inland Otago
	190 W
	220 W
	245 W
	140 W
	160 W
	175 W
	115 W
	125 W
	140 W

	5
	Southland
	190 W
	220 W
	245 W
	140 W
	160 W
	175 W
	115 W
	125 W
	140 W

	NOTES

1
Take off 13W for single bedroom dwellings or units.

2
Interpolate for house areas between 100 and 150 m2 and 150 and 200 m2.


3.6
By-passing the UA and heating calculations

Where the temperature of the room in the non-condensing and heated condensing cases, and the house, in the unheated condensing case will be maintained at a level no less than 16 ºC nor greater than 23 ºC, by a thermostat complying with IEC 60730 Part 2, then the determinations of the UA and heat gain values are not necessary.  In such cases the bottom left hand quadrant of the Design Charts (Figures 2 to 4) need not be used.  The starting point shall be the corresponding value, of the excess temperature, found on the left hand horizontal axis. If the thermostat is set to a temperature greater than 23ºC then for the purposes of this verification method the indoor temperature shall be taken as 23ºC.  The outdoor design temperatures for each location are given in Table 6.

	Table 6: 
Design temperatures for each location

Paragraph 3.6

	Area
	Location
	Outdoor design temperature

	1
	Far North
	11 oC

	1
	Auckland
	11 oC

	4
	Waikato & King Country
	8 oC 

	3
	Volcanic Plateau
	5 oC

	2
	East Coast, Hawkes Bay and Taranaki
	9 oC

	4
	Manawatu and Wairarapa
	6 oC

	4
	Wellington
	9 oC

	7
	Nelson/Marlborough
	5 oC

	7
	Westland
	7 oC

	7
	Canterbury
	6 oC 

	5
	Dunedin and Coastal Otago
	5 oC

	6
	Inland Otago
	3 oC

	5
	Southland
	4 oC 


5.0
Achieving the Required Ventilation Rate

The required ventilation rate determined from the appropriate design chart shall be compared to the available ventilation rate provided in the room as determined below.  Compliance with this verification method shall be achieved where the available ventilation rate equals or exceeds the required ventilation rate.  Where it is less, then either mechanical ventilation shall be provided or the building parameters modified until the available ventilation rate equals or exceeds the required ventilation rate.

The room’s available ventilation rate (R) shall be the sum of the following:

1
Base whole house ventilation rate (Fbase) determined from Table 7.  This is a background ventilation rate achieved when the building is totally closed up and any mechanical ventilation is turned off.

2
Whole house enhanced ventilation rate (Fhouse) determined from Table 8.  These are ventilation contributions common to every room in the house.

3
Room enhanced ventilation rate (Froom).  These are ventilation contributions found only in the room under consideration and shall comprise the rates as determined from Table 9 plus any other mechanical ventilation provided in the room.  The rating of the mechanical ventilation shall be in accordance with NZS 4303.
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where:

R is the available room ventilation rate in m3/h

Vroom is the volume of the room in m3
Fbase is the base whole house infiltration rate in ac/h

Fhouse are the whole house ventilation enhancement factors in ac/h

Froom are the room ventilation enhancement factors in ac/h

	Table 7: 
Base whole house infiltration rate according to house type
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	Line number
	Built before 1960
	Built after 1960
	Rectangular Plan Shape
	Non-Rectangular Plan Shape
	Floor Area <120m2
	Floor Area >120m2
	Aluminium or Airtight Joinery 
	Timber Joinery
	Slab/Sheet Flooring
	Strip Flooring
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	Table 8: 
Whole house ventilation rate
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	Ventilation method
	Allowance (ac/h)

	Open fire
	Add 0.1 ac/h per fireplace

	Solid fuel heater with flue restrictor
	Add 0.05 ac/h

	Opening windows
	Add 0.02 ac/h for each opening window

	Passive window ventilators
	Add 0.0005 ac/h per cm2 of venting area

	Large openings to exterior (e.g. gaps under doors)
	Add 0.0005 ac/h per cm2 of gap area

	House wide ventilation, e.g. ducted systems or systems venting attic air into living space
	Add rating of ducted system as measured in accordance with NZS 4303 

	Pre 1960s house relined internally over scrim and paper
	Subtract 0.1 ac/h


	Table 9: 
Room ventilation enhancement factors
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	Ventilation method
	Allowance (ac/h)

	Extractor fans, range hoods etc. running on demand, maximum rate 20 L/s ( allowance in the room with moisture source
	2 ac/h

	Extractor fans, range hoods etc. running continuously, maximum rate 20 L/s ( allowance in the room with moisture source
	4 ac/h

	Extractor fans, range hoods etc. running continuously, maximum rate 20 L/s ( allowance for rooms in the house without mechanical ventilation
	0.4 ac/h


5.1
Mechanical Ventilation.

Where mechanical ventilation is relied on to achieve the required ventilation rate in condensing rooms it shall run at all times when the room humidity is greater than 70%.  The operation of the mechanical ventilation shall be controlled by a humidistat complying with IEC 60730 Part 2.
Figure 1:
Design chart for the non-condensing case - heated or unheated
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Figure 2:
Design chart for the condensing case - unheated
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Figure 3:
Design chart for the condensing case – heated, including heated ensuites
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Figure 4:
Design chart for a condensing case - unheated ensuite
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Appendix A

Commentary to Verification Method E3/VM1

A1.0
Introduction

This Verification Method described here has been developed using a physical model of indoor climate and field observations on what conditions are necessary for mould growth. The assumptions behind this method and its predictions have been tested in the field.

It considers two cases:

1
The condensing case where liquid water is splashed onto room linings.

2
The non-condensing case where wall humidities are very high but where actual condensation does not appear on the lining.

To avoid mould growth an adequate combination of ventilation and insulation is required with the addition of heat in some cases where the ventilation or insulation is inadequate.  This Verification Method takes the form of nomograms that enable the designer to set the level of either the ventilation, insulation, or heating in relation to the known levels of the other two elements.  The location and building envelope design is taken into consideration by the nomograms.

A2.0
Mechanisms

Two distinct mechanisms have been identified as creating mould growth conditions on building elements.  These are:

· Condensing - Short bursts of high moisture production resulting in direct dumping of moisture on linings from aerosol droplets and splashing e.g. showering and cooking.

· Non-condensing - High humidity on linings (greater than 80%) not necessarily accompanied by actual condensation on the walls, e.g. conditions on a cold exterior wall of a bedroom.

A3.0
Assumptions

This document assumes that for non-condensing situations the indoor and outdoor climates are sinusoidal with maximum temperatures and minimum relative humidities during the day and minimum temperatures and maximum relative humidities at night. The field validation of the design tool confirmed that this was a reasonable approximate to actual climates.

A4.0
Approximate Indoor Temperatures

These are calculated from the heating available and building envelope thermal resistance (R-value).  For bedrooms the room heating and room R-values are used.  However, it is usually inaccurate to attempt to calculate the temperature of unheated small rooms, such as bathrooms, from their own envelope R-values.  Heating within the room is intermittent and room temperatures are usually more closely coupled to the adjacent living area temperatures.  If these small rooms are heated then the indoor temperature strongly depends upon conditions in that room only.  Hence, when unheated, approximate bathroom temperatures are calculated by considering the whole house heat balance and approximate ensuite temperatures are calculated using the heat balance of the ensuite and its bedroom.  When bathrooms or ensuites are heated their approximate temperature is calculated using the heat balance of the room alone.

A5.0
Using The Graphs

A5.1
Going Off-Scale

It is possible that calculations and the consequent drawing of lines on the graphs could go off-scale. If this happens it indicates that the minimum required ventilation rate is very low implying that the natural ventilation in the room in question is more than adequate for condensation control.

A5.2
Information Required

To be able to use the graphs the following information is required:

 UA value – for the room in the non-condensing case and the heated condensing case, including heated ensuites; for the house in the unheated condensing case; and for the ensuite and the adjacent bedroom in the unheated ensuite case.

 Total heat input (heat gain) – for the room in the non-condensing case and the heated condensing case, including heated ensuites; for the house in the unheated condensing case; and for the ensuite and the adjacent bedroom in the unheated ensuite case.

 Location.

 R-value of the thermal bridge of the indoor lining under consideration, which may have been calculated already in calculating the UA value.

 Number of bedrooms if a non-ensuite bathroom is being considered.

A5.3
Using the Graphs

Figures A2 to A6 show the example described in this appendix. The following information is required to use the graphs.

In using the graphs it may be necessary to interpolate between curves.

The starting point on the graphs is dependent upon the element to be determined.  The example demonstrated is for determining the ventilation level required.  If the ventilation was known and the level of heating was required, the corresponding ventilation value on the vertical axis of the bottom right quadrant of the graph would be the starting point. 

1
Calculate the UA value.

2
Find the corresponding value on the vertical axis of the bottom left quadrant of the graph. Find the Total heat curve in the bottom left quadrant of the graph equal to the calculated heat gains. 

3
Draw a horizontal line from the UA value to the Total heat curve. This is point P in Figure A2.

4
Calculate the R-value of the thermal bridge and find the corresponding line in the top left quadrant of the graph or interpolate between lines if the calculated thermal bridge R-value is not exactly equal to those shown on the graph.

5
Draw a vertical line from point P to the thermal bridge R-value line. This is point Q in Figure A3.

If the vertical line from P to Q passes through a temperature value on the horizontal axis which is greater than the maximum allowed value (for calculation purposes) of the excess house temperature above outdoors, then a new line must be redrawn, parallel to the disallowed line, starting on the left horizontal axis at the maximum allowed temperature (for calculation purposes) and going upwards to the thermal bridge R-value line.
6
Find the appropriate geographical location curve in the top right quadrant of the graph.

7
Draw a horizontal line from point Q to the Geographical Location curve. This is point R in Figure A4.

8
Draw a vertical line from point R down to the curve in the bottom right quadrant of the graph. In the condensing case choose the appropriate curve. This is point S in Figure A5.

9
Draw a horizontal line from point S to the bottom right vertical axis, see Figure A6. The value where this line meets the vertical axis is the minimum ventilation rate in m3/h required for the room. This is point T in Figure A6.  Divide this value by the volume of the room if the ventilation rate is required in air-changes per hour.

A5.4
Example Calculation of the Available Ventilation Rate

A new house has a floor area of 130 m2 has a solid fuel heater, 200 cm2 of ventilator area, and 15 opening windows.  The available ventilation rate is required in the bedroom, which has a volume of 40 m3.  The ventilation calculation is laid out in a tabular form in Table A1.

	Table A1:
Example calculation of design ventilation level
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	Totals

	Base infiltration (from Table 7)
	
	
	
	

	House type
	2
	
	0.50 ac/h
	0.50 ac/h

	Whole house enhancement factors (from Table 8)
	
	
	
	

	Number of open fires
	0
	x 0.1 =
	0.00 ac/h
	

	Number of solid fuel heaters with flue restrictor
	1
	x 0.05 =
	0.05 ac/h
	

	Venting area of ventilators
	200 cm2
	x 0.0005 =
	0.10 ac/h
	

	Number of opening windows
	15
	x 0.02 =
	0.30 ac/h
	

	Area of large openings (e.g. gap under front door)
	0.0 cm2
	x 0.0005 =
	0.00 ac/h
	

	Contribution from mechanical ventilation
	
	
	0.00 ac/h
	

	
	
	
	0.45 ac/h
	0.45 ac/h

	Room enhancement factors (from Table 9)
	
	
	
	

	Contribution from mechanical ventilation
	0.00 ac/h
	
	0.00 ac/h
	0.00 ac/h

	Total available infiltration rate (ac/h)
	
	
	
	0.95 ac/h

	Multiply by volume of room
	40 m3
	
	
	

	Total available ventilation rate (m3/h)
	
	
	
	38 m3/h


A6.0
Worked Example

Figures A2 to A6 are used again to illustrate this example.

The example aims to find the minimum ventilation rate needed in an unheated bedroom (non-condensing case) of a Wellington house. Details of the bedroom are given in Table A2 below. Note that in this example there is no thermal bridging in the ceiling or floor.

	Table A2:
Details required to find minimum ventilation for an unheated Wellington house
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	Floor R-value
	1.3 oCm2/W
	Bedroom floor area
	16 m2

	Ceiling R-value
	1.3 oCm2/W
	Bedroom ceiling area
	16 m2

	Wall R-value
	1.42 oCm2/W
	Bedroom wall area
	19.2 m2

	Glazing R-value
	0.18 oCm2/W
	Bedroom glazing area
	5 m2

	Wall thermal bridge 
R-value
	1.07 oCm2/W
	Bedroom wall area without glass
	14.2 m2 

	Free heat
	By interpolation
	Bedroom volume
	38.4 m3

	
	
	Purchased bedroom heat
	0 W


The house has a floor area of 130 m2, has a solid fuel heater, 200 cm2 of ventilator area, and 15 openable windows.  The wall studs are 100 ( 50 mm at 450 mm centres.

R-value of the wall, including a thermal bridge

The R-value of each element can found, by calculation as given in the New Zealand Standard NZS 4214 Methods of determining the total thermal resistances of parts of buildings.
The house wall cross-section is shown in Figure A1. The R-value of the main wall section BB is calculated as below in Table A3.  Section AA is the thermal bridge.

	Table A3:
R-value of the main wall, section Private Bag in Figure A1
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	Element
	
R-value 

 (oCm2/W)

	Outside surface resistance
	0.03

	Weather boards
	0.13

	Cavity
	0.18

	50 mm batts
	1.0

	Plasterboard
	0.04

	Inside surface resistance
	0.09

	Total R-value
	1.47


Figure A1:
Diagram of a plan section of a timber wall to illustrate the calculation of R-value in the presence of thermal bridges
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[image: image8.wmf] 


Table A4 shows that the R-value of  the thermal bridge in a timber framed building is approximate 1.1 m2 oC /W, but for the purposes of illustration the R-value of  the thermal bridge through the stud, section AA is calculated below. 

The total R-value of the wall allowing for thermal bridging is calculated by the formula (see NZS 4214).

Table 5 in the Verification Method gives the free heat in Wellington for a 100 m2 and 150 m2 house as 245W and 290W respectively, so by interpolation the free heat for a 130 m2 is taken as:
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	Table A4:
Calculation of the R-value of the thermal bridge through a stud, section AA in Figure A1
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	Element
	
R-value 

(oCm2/W)

	Outside surface resistance
	0.03

	Weatherboards
	0.14

	Stud
	0.78

	Plasterboard
	0.04

	Inside surface resistance
	0.09

	Total thermal bridge R-value
	1.08


Using the chart

Using the UA value, 62.3 W/oC, and the total heat gain, 272W, allows the horizontal line to point P to be drawn on the left bottom quadrant of the chart, see Figure A2.

A vertical line is now extended up to the line on the left top quadrant of the chart to point Q, representing a thermal bridge resistance of more than 0.8 oCm2/W see Figure A3.

A horizontal line is now drawn across to the curve representing the Wellington locality on the right top quadrant of the chart to point R, see Figure A4.

A vertical line is now drawn downwards to the curve on the right bottom quadrant of the chart to point S, see Figure A5.

A horizontal line is now drawn across the right bottom quadrant of the chart to the right bottom vertical axis where the value of the minimum required ventilation of 23 m3/h is read of the axis scale, see Figure A6.

Calculation of ventilation in air changes per hour

Dividing the minimum ventilation of 23 m3/h by the room volume, 38.4 m3 expresses the minimum ventilation requirement as 0.60 air changes per hour.

Froom takes account of all mechanical ventilation provided in the room.  If mechanical ventilation was required to comply with NZBC Clause G4 “Ventilation” and its design follows NZS 4303 then the following rates would be provided:

	Table A5:
Mechanical ventilation levels required under NZS 4303
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	Location
	Ventilation required by
NZS 4303 (l/s)

	Living areas
	0.35 ac/h but not less than
7.5 l/s per person

	Kitchens
	50 l/s intermittent

12 l/s continuous

	Baths/Toilet
	25 l/s intermittent

10 l/s continuous


If mechanical ventilation is being used in condensing rooms, a humidistat is necessary to ensure that the humidity has returned to the correct levels before fans switch themselves off.

Figure A2:
Worked example – Step 1

Paragraph A5.3

[image: image23.png]


[image: image24.png]



[image: image12.wmf] 


Figure A3:
Worked example – Step 2
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Figure A4:
Worked example – Step 3
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Figure A5
Worked example – Step 4
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Figure 17(d): Example - Fourth Step
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Figure A6:
Worked example – Step 5
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E3:
Internal Moisture – Acceptable Solution

	1.0
PREVENTION OF FUNGAL GROWTH
	1.0
PREVENTION OF FUNGAL GROWTH
	

	1.0.1
Fungal growth (mildew) is avoided by minimising internal condensation. Condensation is avoided or reduced by maintaining the correct balance between interior temperature and ventilation. Insulation assists in maintaining interior temperatures at a suitable level.
	1.0.1
Fungal growth (mildew) is avoided by minimising internal moisture resulting from condensation, excessive relative humidity, or dampness. Condensation and excessive relative humidity is avoided or reduced by maintaining the correct balance between interior temperature and ventilation. Insulation assists in maintaining interior temperatures at a suitable level.
	

	1.0.2
The New Zealand Building Code does not specify minimum heating requirements except for old people’s homes and early childhood centres. Occupants will determine their own methods and levels of heating. Typically it is necessary and sufficient, for condensation control in winter, to keep interior temperatures 5°C to 7°C above exterior temperatures in a ventilated space.
	No change.
	

	1.1
Thermal resistance
	No change.
	

	1.1.1
R-values for walls, roofs and ceilings shall be no less than:

a)
For light timber frame wall or other framed wall constructions with cavities, 1.5.

b)
For single skin normal weight masonry based wall construction without a cavity, 0.6.

c)
For solid timber wall systems no less than 60 mm thick, 0.6.

d)
For roof or ceilings of any construction, 1.5.
	No change.
	

	1.1.2
R-values shall be determined using the methods in NZS 4214 or ASTM C236. Laboratory test samples shall be truly representative of the wall, roof or ceiling system, including any provision for reducing thermal bridging.
	No change.
	

	1.1.3
Materials and installation

The BRANZ House Insulation Guide provides examples of acceptable wall, roof and ceiling constructions to satisfy the requirements of Paragraph 1.1.1.

COMMENT:

The BRANZ House Insulation Guide gives constructions for a range of R-values. It is essential to choose the correct R-values from these shown in the tables in order to comply with this Acceptable Solution.
	No change.
	

	1.1.4
For the construction to be acceptable:

a)
Building paper shall extend from the upper side of the top plate to the underside of the bearers or wall plates supporting the ground floor joists.

b)
Insulated cavities shall be enclosed with no ventilation.

c)
There shall be no perimeter gaps between the insulating material and the framing members.

d)
Where steel studs are used, a thermal break shall be provided for each steel member. Wood fibre insulating board or expanded polystyrene (EPS) strips, 12 mm minimum thick and fixed directly behind the external cladding provide an effective thermal break.

e)
If foil insulation is used it must be placed on the lining side of studs, not the cladding side.

COMMENT:

1.
Frame construction with 9.0 mm plaster board linings and a single layer of foil has an R-value of approximately 0.9 and does not satisfy Paragraph 1.1.1.

2.
Surface condensation can be a problem where vapour barriers are needed for buildings enclosing very warm or wet areas such as spa pools, saunas and swimming pools, or buildings in a very cold environment such as ski lodges and mountain huts. These situations are not covered by this acceptable solution and require specific design.
	1.1.4
For the construction to be acceptable:

a)
Building paper shall extend from the upper side of the top plate to the underside of the bearers or wall plates supporting the ground floor joists.

b)
Insulated cavities shall be enclosed with no ventilation.

c)
There shall be no perimeter gaps between the insulating material and the framing members.
d)
Where steel studs are used, a thermal break shall be provided for each steel member.  Expanded polystyrene (EPS) strips, 12 mm minimum thick or ex 50 x 25 timber fixed directly behind the external cladding provides an effective thermal break.

Comment:

Any material that is 12 mm minimum thickness, and cannot be compressed under normal forces experienced, and has a minimum thermal resistance value 0.2 can be used as a thermal break.
e)
If foil insulation is used it must be placed on the lining side of studs, not the cladding side.

COMMENT:

1.
Frame construction with 9.0 mm plaster board linings and a single layer of foil has an R-value of approximately 0.9 and does not satisfy Paragraph 1.1.1.

2.
Surface condensation can be a problem where vapour barriers are needed for buildings enclosing very warm or wet areas such as spa pools, saunas and swimming pools, or buildings in a very cold environment such as ski lodges and mountain huts. These situations are not covered by this acceptable solution and require specific design.
	

	1.1.5
Insulation for energy efficiency

Insulation satisfying the energy efficiency requirements of NZBC H1 cannot automatically be assumed to meet the R-values for internal moisture requirements of Paragraph 1.1.1.

COMMENT:

Insulation to prevent condensation relates to thermal resistance of the building element in question (e.g. wall or roof). Insulation for energy efficiency relates to the building as a whole, and the requirement can be met in different ways. It is possible, for example, to obtain sufficient energy efficiency in a building by heavily insulating the floor and ceiling with no insulation in the walls. This would not satisfy the requirement for this acceptable solution because there would not be sufficient insulation in the walls to minimise condensation.
	No change.
	

	1.2
Ventilation
	No change.
	

	1.2.1
Ventilation shall be provided naturally or mechanically to comply with G4/AS1.
	No change.
	

	1.3
Condensation control
	No change.
	

	1.3.1
In buildings classified as Housing or Communal residential which are not air conditioned, metal-framed windows with single glazing shall be constructed with a means of condensation disposal. An acceptable method is the provision of a condensation collection channel which, either discharges the water to the outside or is of sufficient capacity to hold the water, without overflowing, until it evaporates.
	No change.
	

	1.3.2
Condensation channels shall have closed ends and no openings which permit ponded water to contact building elements susceptible to moisture. Where provision is made for drainage to the outside, drainage outlets shall have the capacity to expel all condensed water and shall have means of preventing condensed water from being blown back by wind pressure.
	No change.
	

	1.3.3
Condensation channels and drainage outlets shall be able to be cleaned. The minimum clear dimensions of collection channels shall be 10 mm wide by 5 mm deep.

COMMENT:

1.
Condensation can be reduced by good ventilation. Windows incorporating passive ventilators, particularly those with full perimeter ventilation, are effective in reducing condensation.

2.
While a 10 mm condensation channel width is normally adequate to prevent overflowing, it is awkward to clean adequately. A more practical width is 20 mm.
	No change.
	

	2.0
OVERFLOW
	2.0
OVERFLOW
	

	2.0.1
If a sanitary fixture is located where accidental overflow could damage an adjoining household unit, containment and a floor waste shall be provided.
	2.0.1
If a sanitary fixture or sanitary appliance is located where free water could damage an adjoining household unit, containment and a floor waste shall be provided.
	

	2.1
Containment
	No change.
	

	2.1.1
Containment may be achieved by using impervious floor coverings which are continuous and coved or joints sealed where they meet the wall. (See Figure 1.)
	No change.
	

	Figure 1: Floor coverings at wall junctions
	No change.
	

	2.2
Floor wastes
	No change.
	

	2.2.1
Floor wastes shall comply with G13/AS1 Paragraph 3.4.3 c), but a graded floor is not essential in this situation.
	No change.
	

	3.0
Watersplash
	No change.
	

	3.1
Lining materials
	No change.
	

	3.1.1
Floors

The following linings and finishes to floors satisfy the performance for impervious and easily cleaned surfaces in areas exposed to watersplash:

a)
Integrally waterproof sheet material (e.g. polyvinylchloride) with sealed joints.

b)
Ceramic or stone tiles having 6% maximum water absorption, waterproof grouted joints, and bedded with an adhesive specified by the tile manufacturer as being suitable for the tiles, substrate material and the environment of use.

c)
Cement based solid plaster or concrete having a steel trowel or polished finish, (semi-gloss or gloss paint must be used if a paint finish is required).

d)
Cork tile or sheet sealed with waterproof applied coatings and with sealed joints.

e)
Monolithic applied coatings having a polished non-absorbent finish (e.g. terrazzo).

f)
A timber or timber based product such as particleboard sealed with waterproof applied coatings.

COMMENT:

In domestic situations where the bathroom is used mainly by adults, carpet may be acceptable provided it is laid over an impervious surface. In these circumstances a particleboard floor finished with three coats of polyurethane would be considered impervious.
	No change.
	

	3.1.2
Walls

The following linings and finishes to walls satisfy the performance for impervious and easily cleaned surfaces in areas exposed to watersplash:

a)
Integrally waterproof sheet material (e.g. polyvinylchloride) with sealed joints.

b)
Ceramic or stone tiles having 6% maximum water absorption, waterproof grouted joints, and bedded with an adhesive specified by the tile manufacturer as being suitable for the tiles, substrate material and the environment of use.

c)
Cement based solid plaster or concrete having a steel trowel or polished finish (semi-gloss or gloss paint must be used if a paint finish is required).

d)
Cork tile or sheet sealed with waterproof applied coatings.

e)
Monolithic applied coatings having a polished non-absorbent finish (e.g. terrazzo).

f)
Sheet linings finished with vinyl coated wallpaper, or semi-gloss or gloss coating.

g)
Water resistant sheet linings finished with decorative high pressure laminate or factory applied polyurethane or resin.

h)
Modular or multiple lining units which are themselves impervious and easily cleaned, and are installed with impervious joints.

i)
Timber or timber based products such as particleboard sealed with waterproof applied coatings.
	No change.
	

	3.2
Joints
	No change.
	

	3.2.1
Linings

Where walls and ceilings to sanitary rooms are lined with modular or multiple lining sheets (see Figure 2), the lining system shall:

a)
Have impervious joints, or

b)
Be fixed over an impervious substrate.
	No change.
	

	Figure 2: Wall lining joints
	No change.
	

	3.2.2
Joints between fixtures and wall linings

Where baths, basins, tubs or sinks abut impervious linings, the joint between fixture and lining shall be sealed to prevent water penetration to concealed spaces or behind linings.  (See Figures 3 (a) and (b).)
	No change.
	

	Figure 3: Baths, basins, tubs and sinks, joints against wall linings
	Altered, see proposed amendment to top drawing of Junctions of bath and wall.
	

	3.3
Showers and urinals
	No change.
	

	3.3.1
Showers

All shower spaces shall have impervious floor and wall finishes. Lining materials and finishes listed in Paragraphs 3.1.1 and 3.1.2 satisfy this requirement except that within shower enclosures or a 1500 mm horizontal radius from the shower rose where there is no shower enclosure (see Figure 5):

a)
The following materials shall not be used:

i)
Cork tile or sheet sealed with waterproof applied coatings,

ii)
Sheet linings finished with vinyl coated wallpaper, or semi-gloss or gloss coating.

b)
Ceramic or stone tile finishes shall be laid on a continuous impervious substrate or membrane. (See Figure 4 (c).)
	No change.
	

	Figure 4: Shower trays
	Altered, see proposed amendment to drawings (a) and (b).
	

	Figure 5: Wall and floor coverings to unenclosed showers
	No change (but included).
	

	3.3.2
Shower enclosures

Shower floors and bases may be constructed with or without upstands, and where installed for use by people with disabilities shall have level thresholds.
	No change.
	

	3.3.3
When enclosures, such as walls, screens, doors or curtains are used they shall be continuous from floor level or top of upstand to 1800 mm minimum above floor level and not less than 300 mm above the shower rose.
	No change.
	

	3.3.4
Where shower trays are used, the junction between tray and wall linings shall be constructed in accordance with Figure 4 (a) or (b).
	No change.
	

	3.3.5
Where the shower floor has no upstand or where a wall, screen, door or curtain is omitted, the floor shall have a fall of no less than 1:50 towards the floor waste. The fall shall apply to the floor area within a radius of 1500 mm taken from a point vertically below the shower rose, or from any wall within that radius. (See Figure 5.)
	No change.
	

	3.3.6
Urinals

Impervious wall shall extend horizontally at least 300 mm beyond each side of the urinal and vertically from floor level to a height of 1500 mm.
	No change.
	

	
	4.0
PROTECTION OF CONCEALED SPACES
	

	
	4.1
Recessed luminaires
	

	
	4.1.1
Preventing the transfer of moisture
Where recessed luminaries are installed in bathrooms, laundries, kitchens, and other spaces where moisture may be generated or accumulated, they shall be of a type that prevents the transfer of moisture into concealed spaces by:

a)
Being physically enclosed and sealed, or

b)
(C) Closed type as defined by NZECP 54, or

c)
(R) Restricted type, as defined by NZECP 54, where the habitable space is provided with adequate mechanical ventilation, in accordance with the New Zealand Building Code Clause G4.

Recessed Luminaire Types as defined by NZECP 54 

(C)  Closed – A luminaire in which the area that is open between the occupied space and the concealed space is not more than 5% of the area of the hole cut in the lining into which the luminaire is fitted.

(R)  Restricted – A luminaire in which the area that is open between the occupied space and the concealed space is greater than 5% but not more than 15% of the area of the hole cut in the lining into which the luminaire is fitted. 

Comment:

Compliance with clause C1” Outbreak of fire” and H1 “Energy efficiency” is also critical when installing recessed luminaries.  Refer to Approved Documents C/AS1 Part 9, H1/VM1and H1/AS1 for a means of complying with these clauses.
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Figure 13: Design Chart for the Non-Condensing Case
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Figure 17(a): Example - first step
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Figure 17(e): Example - Fifth Step
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