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1.0
General

Whenever possible, the sciences should occupy a single floor with central preparation and storage areas. If this arrangement cannot be accommodated, and the science subjects have to be located on different floors, then each floor should have both preparation and storage areas. In addition, there should also be a service lift between the floors capable of transporting both technicians and trolleys.

2.0
Laboratories

There are a number of teaching activities, which are common to all the sciences.

These are:
•     Teacher briefings

•
Teacher demonstrations

•
Whole class activities

•
Individual and small group practical activities

•
Individual and small group non-practical activities

Laboratories must be designed with this in mind.

3.0
Size

Each laboratory should be at least 90 square metres.1 


An area from the middle of zone D (80 to 90m2) allows for a range of typical activities.2,3


Note. References 2 and 3 relate to the accommodation of 30 S1 to S4 and 20 S5/6 pupils. 


An additional teaching space of 36m2 is recommended where schools are teaching microbiology. This room does not require any form of seating but is to be used as a workspace only.

4.0
Layout

The following is to be considered for each laboratory:-


· Teachers work area

· Demonstration area

· Practical area

5.0
Floors

Flooring in school laboratories must be resistant to fire, chemicals and staining. 

Carpeting is not to be used in practical areas.


All materials must be slip resistant.

All flooring is to have a minimum number of joints.2


If areas are set aside for electronics, anti-static flooring is recommended.1

Vinyl and linoleum flooring.


Good resistance to grease, oil and most chemicals. Damaged by hot material. Dark colours are to be used due to possibility of staining. Manufacturers cleaning methods to be used. Possible damage by legs of metal stools.


Thick vinyls offer better sound absorption than thin ones.1
Vinyl and linoleum flooring should be fitted part way up the walls of the laboratory to ensure that liquid spillage cannot permeate under it.

Wood block flooring can be used if the surface is fully sealed and a slip resistant polish is used. 1
6.0
Walls

Walls should have a durable and stain resistant finish and must be easily cleaned e.g. eggshell paint. Finish should be appropriate to the decor of the room and should be of a light colour.

7.0
Ceilings

Ceiling type and finish is to be appropriate to the use of the room. Recognition must be given to the height of the room with the possibility of fitting a suspended ceiling to assist in concealing services. Colour is to be appropriate to the décor of the room but is to be light in order to assist with overall light levels.

8.0
Lighting

A good level of illumination is required in teaching laboratories. References 1,2 recommend a level of illumination of 300 lux. This should be regarded as the minimum with the design specification based on 500 lux. 8 

Lighting levels in preparation areas can be of 200 lux with higher levels for work areas.

Lighting should be arranged to allow separate control over groups of lights, such as those over whiteboards/blackboards etc. Consideration should be given to having a facility to dim lights.

Natural lighting has distinct benefits, but may cause hazards when using flames during experiments. Adjustable blinds must be fitted to sources of natural light. These must be accessible or have some form of mechanical adjustment fitted. 

It is desirable that sources of natural lighting should be capable of providing additional natural ventilation. These must be accessible or some form of mechanical opening fitted.

Physics laboratories require full black out blinds.

Emergency lighting is to be provided linked to the establishments fire alarm system.

9.0
Ventilation

All laboratories need good ventilation to ensure that any gases, fumes or water vapour produced during experiments are diluted quickly. 

It is desirable to have 5-6 air changes an hour. We recommend this as an adequate level of ventilation for school laboratories.1

The Workplace Regulations (Health Safety and Welfare) Approved Code of Practice, HSE 1993 state “The fresh air supply rate should not normally fall below 5 to 8 litres per second per occupant”

The higher standard is to be applied.

In addition to the designed ventilation, extractor fans and air inlets are to be fitted to provide additional forced ventilation. Care should taken when installing the air inlets to ensure that they are located in positions that allow a good flow of air through the laboratory.

It is desirable that sources of natural lighting should also be capable of providing additional natural ventilation. These must be accessible or some form of mechanical opening fitted.

10.0
Fume Cupboards

Fume cupboards are to be fitted to every chemistry laboratory and one of the biology laboratories. They are not required for physics teaching spaces.  

The position of fume cupboards in a laboratory is important as different ventilation systems affect each other. Further guidance on the installation of fume cupboards is available in Building Bulletin 88 Fume Cupboards in Schools. DfEE 1998

Fume cupboards and room extractor fans should be on separate electrical circuits.

11.0
Heating

The position of heating outlets is to be considered at an early stage in the design process as they will need to be co-ordinated with the furniture and layout of other services. This is especially important where they may be located under worktops.

Heating should be controllable either from the source (thermostatic radiator valves) or through additional natural ventilation and is to have a minimum operational temperature of 18oC.

12.0
Services

Each laboratory will be used to teach science as well as a specialist science subjects (biology, chemistry and physics). All laboratories thus require water, gas, electricity and ICT access.

Services are to be via a trunking or dado system and should ideally be around perimeter work surfaces or under benches. Overhead trunking may be a suitable alternative where furniture layout dictates. Overhead trunking is to be flush with, or concealed behind, false ceilings. 

A telephone with emergency call facility is to be provided and located adjacent to the teachers workstation.

First Aid facilities are required.

13.0
Water & Drainage

All laboratories must have access to both hot and cold water. The minimum number of sinks for each laboratory is 5 plus one deeper sink for washing up. There are to be two cold taps per sink with one hot and one cold for the deep washing sink. Taps are to be of the non-rotating swan neck type to give adequate clearance for use with high neck bottles etc. The deep washing sink is to be of stainless steel and must be of acid resistant grade. Other sinks may be of fireclay or a suitable synthetic (e.g. cast epoxy, polymethacrylate or polypropylene) material. 

The water supplies must be isolatable and must be controlled from a position convenient for staff use.

A plumbed in emergency eye wash station is to be fitted adjacent to the deeper sink. Pupil sinks should be fitted with bottle traps not dilution traps and have valves to adjust the flow of water.

Washing up sinks and those located in prep/storage areas should be fitted with dilution traps.

Non-corroding waste pipes are to be fitted.

Sinks are to be provided with removable inset covers.

Soap and Paper towel dispensers are to be provided in each room adjacent to the deep washing sinks

14.0
Gas

A mains gas supply should be installed whenever possible. If mains gas is not available, liquid petroleum gas (LPG) provides a viable alternative.1
15.0
Isolating Valves


An isolating valve should be fitted where a gas pipe enters each laboratory. This is to be of the Firewatch/Gasguard type offering failsafe testing of supplies and outlets before supplies are provided to the outlets. This system is to be key operated and is also to control the electrical supply to the power outlets in the room. 

Note;- an exception to this is the power supplies to the fume cupboard which must be on a separate circuit.

Consideration should be given to ease of access to this and possible misuse.

16.0
Gas Taps

One gas tap should be provided per two pupils at each workstation. This is likely to be located adjacent to, or mid way between, the workstation sinks. Additional gas taps should be installed in the teacher/demonstration area. Consideration should be given to additional gas taps on any peripheral benching.

Gas taps should be:


>
Drop-down or spring loaded type so that they cannot be accidentally turned on.

>
Located on the tops of benches never on the sides where they can be easily damaged

>
Positioned so that only short lengths of Bunsen burner tubing are required

>
Fixed firmly to the bench in a way that ensures any fitting screws cannot be accessed by students

>
Fitted with anti-rotation devices to prevent accidental or deliberate rotation by students1
17.0
Electricity

All electrical supplies and services are to comply with the latest guidance from IEEE. i.e. using suitable RCD controlled circuits, with mains circuit breakers and isolation switches.

Means of isolation and protection should be provided in accordance with appropriate IEC standards. Emergency tripping facilities should be provided by means of stop push buttons or on load switches to control all bench outlets from at least one position within the laboratory. All bench outlets and certain fixed equipment should be protected. BS EN 14056:2003 Laboratory furniture — Recommendations for design and installation: Section 9 Services input (Part 8) Electrical gives guidance.

Consideration should be given to ease of access to this and possible misuse. This will be linked to an emergency cut-off system with emergency buttons situated in readily accessible positions in the teaching space. This may be combined with the gas supply protection system and will deactivate any live socket to remove danger.

Electrical outlets are be of the twin gang switchable type with the exception of “fixed” outlets e.g. to the fume cupboard which would normally be of a switchable spur type.

There are to be 4 switched outlets per pupil workstation with additional outlets adjacent to teacher/demonstration areas with additional outlets around perimeter benchtops. A roof mounted outlet is to be provided for a data projector. This is to be controlled from a position adjacent to the teachers’ workstation with its dedicated computer.

All fixed equipment should be permanently wired to the electrical distribution system and be controlled by an isolating switch located either on the equipment or within 2 metres of, and accessible to, the operator. For certain machines the switch must be lockable. Most machines also require individual emergency stop buttons, controllable via knee or foot.4
18.0
Internet/Local Network Access

Network/internet access points are to be provided in each teaching space. This is to be on the ratio of one per two pupils with additional points being provided at demonstration areas, teachers workstation and around perimeter benching if applicable.

Suitable connections are to be provided for the data projector.

Facilities must be available for the mounting and connections for a television and DVD/video.

Wall mounted clock required

19.0
Tables, Work Surfaces, Benches

Any science furniture is to comply with relevant and current British Standards. 

BS 3202 and BS EN 14056:2003 Laboratory furniture — Recommendations for design and installation are useful references. 

Work surfaces are to be no less than 850mm, and ideally should be 900mm in height. The depth of the work surface is to be sufficient to allow service outlets to be no more than 600mm from the front and take into account the possibility of service trunking running across the back. Size of workbenches must allow for the storage of seating underneath. The recommended depth is 750mm.

The work surface must be resistant to water penetration, chemical attack, heat and impact. Hardwoods, synthetic materials and laminates are commonly used. Laminated hardwoods such as iroko or cast epoxy materials (with a wood core such as Trespa) are the preferred choices.

Stools are to be appropriate to the work surface height being between 240 and 270mm below the underside of the work surface. Stools may be of wood or metal construction but must have secure protection on the bottom of the legs to avoid damage to the flooring.

20.0
Disabled Access

One pupil work area is to be compliant with disabled access legislation. This should be on the basis of one per subject area.

21.0
Whiteboards

A whiteboard is to be provided for staff use. An interactive whiteboard may be provided in addition to the whiteboard.

22.0
Storage

There should be a 2m2 secure store in each laboratory for staff use. Storage for pupil and resource material should be allocated on the basis of fixed storage units underneath the work surfaces on two perimeter walls, with mobile storage under the work surface on the third perimeter wall. Additional “high level” storage or display facilities may be added above the work surfaces. 

Note:- A figure of between 0.4 and 0.5m2  should be allowed for a preparation (support) area per workplace in science departments.2,3 

The lower figure is considered appropriate when taking into account storage within teaching spaces. This preparation area is inclusive of an area for the storing of mobile storage units for transporting equipment to teaching spaces.

Coat hooks for pupils’ coats & bags should be provided and preferably located adjacent to the main classroom entrance. 

Note:- All storage should be lockable with one key for all locks in an area and one key covering all rooms in a department.

23.0
Preparation areas storage: 1
Chemical and radioactive storage is to be incorporated in the design and is part of the 0.4 to 0.4m2 calculation. These must be secured and in the case of radioactive storage is to take account of recommended distances from personnel. Storage must have adequate ventilation. Any radioactive materials held in storage within the store should be kept in receptacles, where possible. The only type of radiation that can be emitted from the cabinet walls is gamma. The cabinet must therefore be sufficiently deep to ensure that any gamma sources are stored at least 200 mm back from the door. The cabinet should therefore have a depth of about 300 mm, fitted internally with narrow shelves at the rear. This must have a sign permanently fixed to the exterior of the cabinet door warning that the store may contain radioactive substances. The sign should conform to the Health and Safety (Safety Signs and Signals) Regulations 1996. The store should not contain ancillary items other than handling tools and, possibly, shielding material. The store can be sited where people work occasionally, but should not be sited near to where anyone works habitually.

The minimum safe distance to locate the radioactivity store is about 1.5 m

from a pupil workstation, 2.5 m from a teacher’s desk, or 3 m from a

technicians’ desk or workbench in continual use.

If it were not practicable to obtain these minimum distances, then lower minima can be engineered by shielding the store. Dose rate can be halved with either 13 mm thick lead, or 100 mm thick concrete or brick. A simple temporary screen can be devised by placing a brick inside the storage cabinet between the gamma sources and person at risk. However if a school is being newly built or renovated, a permanent shield should be constructed. Using as a rule of thumb the fact that a standard brick attenuates gamma radiation by nearly 50%, we can summarize where the store should be sited relative to the workstations of personnel as follows:

	Personnel type
	Minimum distance without extra shielding


(m)
	Minimum distance with shielding by one brick


(m)

	Pupil
	1.5
	1

	Teacher
	2.5
	2

	Technician
	3
	2


The figure of between 0.4 and 0.5m2 mentioned previously for a preparation (support) area per workplace in science departments.2,3 must take into account co-location of departments. If departments are located on different floors this figure may have to take into account a requirement for a slightly larger storage area.

The lower figure is considered appropriate when taking into account storage within teaching spaces. This preparation area is inclusive of an area for the storing of mobile storage units for transporting equipment to teaching spaces.

The preparation area would also be used for a technicians’ base.

Hot and cold water, gas, electric, telephone and ICT services are required for the preparation area. This is also to have appropriate work surfaces to allow electrical testing/repairs and a general work area to be carried out. Dedicated computer workstation must be supplied. Eye wash, first aid, soap and paper towel facilities are required. Facilities for storage, both fixed and mobile, are to be part of the specification.
A staff base and a greenhouse facility are to be considered for any new build.
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