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Abstract
This paper reports a study on fire safety audit of a tertiary education institution laboratory,  
theassessment  was  conducted  on  the  areas  of  safety  precaution  practice,  fire  detection  and  
prevention devices installed in tertiary institution laboratories and training staff to handle fire  
outbreak.   The  deficiency  in  the  present  fire  safety  attitude  /  practice,  fire  detection  and  
prevention devices installed in tertiary institution laboratories and training of staff to handle fire  
outbreak  were  identified,  and  remedial  measures  were  recommended  in  the  areas  of  
improvements on the provision of adequate fire detection and prevention installations, complete  
compliance with fire safety practice standards by all users of the laboratory, constant periodic  
training and enlightenment campaign should be made compulsory for every laboratory user so  
as to minimize the risks which fire possesses.

Introduction 
Safety is the state an individual gets into which gives him the assurance that he is free from 
danger or harm. Safety means being secured, protected, un-injured, out of danger, and protection 
from risk (Hornby, 2001).It is freedom from danger: protection from, or not being exposed to, 
the risk of harm or injury (Microsoft, 2009.). Safety is a situation where potential hazards (all 
factors that can cause injury, loss, or death) have been taken care of (Esan, Ogwu,& Shuaibu,& Shuaibu,  
2014).  Fire  outbreak is  never  a  pleasant  incident,  there  is  always  a  serious  problem for  the 
residents of that property as eliminating fire is not an easy task.  The strict enforcement of fire 
safety regulation is a vital step to be taken to curb the rampant outbreak of fire in building. Fire 
fighting is a very good job, but fire prevention is more crucial. It is important to practice fire  
preventive measures to avoid the actual fighting outbreak of fire. That is, it is better to prevent 
fire accident from occurring than to fight fire. However, due to the threat and hazard caused by 
fire,  it  is  necessary to have consciousness towards design,  construction,  use,  enforcement  of 
regulation as a way of avoiding fire outbreak rather than coping with it.

Fire 
Fire  is  a  phenomenon of  combustion resulting  from a rapid persistent  chemical  change that 
manifests as heat and light which is accompanied by flame, especially the exothermic oxidation 
of a combustible substance (SPDC, 2002). Fire occurs as a result of chemical chain reaction 
which involves the combination of oxygen, fuel and heat. Fire can be of enormous benefit to man 



if controlled effectively, as it serves as a source of heat and lighting but it’s one of mans greatest 
enemies, when it is out of control, it leads to inferno. Fire outbreak occurrence in the tertiary 
institutions is very dangerous because it is a public area used by large number of people. The 
area  that  is  most  prone  to  fire  occurrence  is  the  laboratories  this  is  due  to  the  explosive, 
combustible  and  corrosive  nature  of  the  chemicals  used  and stored  in  the  laboratories.  The 
storage  pattern  and  attitude  of  people  working in  the  laboratory  towards  safety precautions 
determines the chances of fire outbreak. Safety consciousness is very important in preventing the 
occurrence of fire. In the same manner, the attitude of the institutions’ management towards fire 
safety practices and training influence the chances of fire accident in laboratories.

Ignition sources
Ignition Sources are substances or equipment or devices which create heat and cause another 
substance to start burning. Ignition temperature is the lowest temperature at which a substance 
will ignite spontaneously. GL Captain Briggs (2012). 

The Fire Tetrahedron (The Four Elements of Fire) 
Fire  science  previously  use  the  fire  triangle  to  represent  the  three  elements  (fire,  heat,  and 
Oxygen) that must be present for the combustion process to take place, but now a fourth element 
known as chemical chain reaction between those three elements has been added to form the fire 
tetrahedron. Fire is extinguished by removing one or more of any of these four elements: Fuel, 
Heat,  An oxidizing agent (Oxygen etc),  a chemical chain reaction.  Fire will  not occur or be 
initiated if any of these elements is absent, and will not be sustained if one of these elements is 
removed. This concept is useful in understanding the prevention and control of fire.
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SPDC (2002) explain the following as related to fire
Fuel: Fuel is any substance that can burn, it exist in any of solid, liquid and gaseous states.
Heat:  Heat  is  produced by an  exothermic  reaction,  a  chemical  reaction  that  produces  more 
energy than needed for the reaction to occur, causing the excess energy to be released as heat. 
An Oxidizing Agent:  Oxygen is the most common oxidizing agent, nevertheless, fire can still 
burn without oxygen if other oxidizing agent are present e.g. nitrate, chlorine peroxides, iodine 
etc.
Chemical Chain Reaction: Chemical process of combustion involves the rapid oxidation of fuel 
source at an elevated temperature, which releases energy, produce heat, light and by products.

Causes of Fire in Laboratories 
WHO (2003) identified Carelessness with inflammable materials,  Gas  Leakage,   

Smoking materials e.g. matches, cigarettes butts etc.,    Poor storage of explosive and 
combustible chemicals, Lighting equipment e.g. halogen lamp, Misuse of electrical appliances, 
Naked flame e.g. Bunsen burner, Friction in machines, and Rubbish burning  as causes of fire in 
the laboratory

Characteristics of Fire 
According to Technology Leaning College (2005), fire possesses features which are listed below. 
Fire is FAST:  Fire is said to be fast because a small flame left for a while will grow and turn 
into a major fire which might be completely out of control. Due to the fast nature of fire it makes 
it sometime impossible to evacuate valuables during its outbreak.
Fire is HOT: During fire outbreak the room temperature can be 1000C at floor level and 6000C 
at eye level, which can cause scotching of the lungs when inhaled. In five minutes, a room may 
get so hot that everything in it ignites at once. This is called flashover.
Fire is Deadly: During fire out break toxic gases are produced, and the oxygen present is been 
used up to enhance combustion and the toxic gases such as carbon monoxide etc can kill easily.
Fire is  Dark :  Fire starts  bright,  but after  a while  it  produces a  black smoke and complete 
darkness, if one wakes up to a fire, one may get blind, disoriented and unable to find his/her way 
around the home he/she has live for years.

Classification of Fire and Extinguishers
The main sources of fire in the laboratory are generally classified according to their nature (TLC 
2005) into six thus; Class A fires involve organic solids such as paper and wood; Class B fires 
involve flammable or combustible liquids, Gasoline, grease and oil fires; Class C fires involve 
flammable gases; Class D fires involve combustible metals; Class E fires involving electrical 
appliances  that has additional risk of electric shock(however, when the power supply is turned 
off an electrical fire falls into another category), Class F fires involve cooking fat and oil (Shield 
and Silcock, 1987; firesafe.org.uk). 



Hand-held fire extinguishers are classified in accordance with the class of fire they are useful in 
fighting.  The entire  body of  the  fire  extinguisher  was color  coded according to  the  type  of 
extinguishing agent contained.

Table 1 showing the common extinguishers,  their  colour  code and the class of fire  they 
extinguish.

Type Colour code
Suitable for use on fire classes

(brackets denote sometimes 
applicable)

Water Signal red A      

Foam Red with a cream panel above the operating 
instructions A B     

Dry powder Red with a blue panel above the operating 
instructions (A) B C  E  

Carbon 
dioxide( CO2)

Red with a black panel above the operating 
instructions  B   E  

Vaporising liquid 
(not halon) Red with a yellow band A B C E

Wet chemical Red with a canary yellow panel above the 
operating instructions A (B)    F

Class D powder Red with a blue panel above the operating 
instructions    D   

Halon gas Now prohibited except under certain 
situations.       

Source:http://www.deh.gov.au/atmosphere/ozone/ods/halon/disposal.html  & 
http://www.firesafe.org.uk/html/fsequip/exting.htm.

In the United States fire extinguishers are marked with pictograms depicting the types of fires 
that the extinguisher is approved to fight.

Table 2    Common American Classification of Portable Extinguishers

Fire Class Geometric 
Symbol Pictogram Intended Use

A Green Triangle Garbage can and wood pile burning Ordinary solid combustibles
B Red Square Fuel container and burning puddle Flammable liquids and gases
C Blue Circle Electric plug and burning outlet Energized electrical equipment

D Yellow Decagon 
(Star) Burning Gear and Bearing Combustible metals

K Black Hexagon Pan burning Cooking oils and fats

Source: http://en.wikipedia.org/wiki/Fire_classes
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Safety 
Safety is an aspect in human life that is to be given consideration for the benefit of life and 
properties. Safety is a state of being safe, freedom from injury, danger, or any device to prevent 
injury. It is relative freedom from danger, risk, or treats of harm, injury or lost to personnel or 
property whether cause deliberately or by accident of risk. The industrial revolution between late 
18th and early 19th century prompted consciousness about Safety in America (Bot & Dalyop, 
2000). This may be due to the high level of potential risks identified in industrial production 
processes.  Safety  should  be  an  integral  and  important  part  of  building  operation.  In  all 
operations,  safe practices  must  be incorporated so as to  avert  injuries or losses (Ronald and 
Caserand, 1978).

Fire Safety practices 
Fire safety is one of the many safety issues that must be addressed to prevent the risk of injury,  
lost of life, equipments and properties to fire accident. Unlike most of other safety concerns, fire 
has large potential to injure and kill large number of people quickly; it has no respect for any 
person or place when it occurs. It is rather unfortunate that many building owners have failed to 
provide for adequate safety, the users and managers of such properties do not strictly observe 
safety rules and precautions as evident because of their negative attitude towards safety (Bot & 
Dalyop, 2000). The way fire burn down buildings completely without control during which staff 
and users become victims of burns and death in  some instances  suggested that  many of the 
buildings in Nigeria lack adequate functional fire fighting equipment and poor maintenance of 
those that have been provided (Esan, Ogwu,& Shuaibu, & Shuaibu, 2014).  Effective fire safety management 
practices is  vital  to in the prevention of fire accidents, and if  it  occurs,  it  can be controlled 
quickly, effectively and safely in such a way that everyone in the premises is able to escape to a 
place of total safety easily and quickly (www.hse.gov.uk/toolbox/fire.htm). One of the tools to do 
this is Fire risk assessment, it helps to identify all the hazards and risks in buildings.

Fire Risks Assessment
Risks is a situation involving exposure to danger, that is, the probability or threat of damage, 
injury,  liability,  loss  or  any other  negative  occurrence  that  is  caused by external  or  internal 
vulnerabilities,  that  could  have  been  avoided  through  proactive  action.  This  is  a  composite 
step/approach  which  is  employed  in  the  process  of  identifying  and  measuring  the  fire  risks 
associated with the activities and operations in the laboratory, developing a means of control to 
reduce or eliminate the chance of fire hazards as well as providing necessary/adequate physical 
fire safety precautions to ensure the safety of life and properties(Forbes and UVRMG 2004). 
Fire risk assessment is an organized and methodical look at the activities carried out there, the 
likelihood  of  a  fire  occurrence,  its  effects  on  those  inside  and  around  the  premises 
(www.hsegov.uk/government/publication), it  is a composite step/approach which is employed in 
the  process  of  identifying  and  evaluating  the  fire  risks  associated  with  the  activities  and 
operations in the laboratory, developing a means of control to reduce or eliminate the chances of 

http://www.hse.gov.uk/toolbox/fire.htm
http://www.hsegov.uk/government/publication


fire hazards as well as providing necessary adequate physical fire safety precautions to ensure 
safety of life and properties (Forbes and UVRM, 2004) 

Training 
The time a fire begins is not the time to learn how to operate fire extinguisher. To enable them 
conduct their duties safely and be able to take appropriate action in case of any fire outbreak staff 
and other users are to be giving adequate training on areas such as material storage handling, use 
of fire extinguishers, activating fire alarm, the procedure for first aid, the use of fire extinguisher 
keeping in mind the acronym PASS.  P – Pull and twist the locking pin to break the seal; A – Aim 
the nozzle  at  the base of the fire to  be extinguished;  S – Squeeze the handle to  release the 
extinguishing agent and S – Sweep from side to side at the base of the fire (Forbes and UVRMG 
2004)

Tertiary Education Laboratory
All tertiary institutions are expected to have laboratories where students are taught to perform 
practical training exercises in their respective areas of study. It is a facility set aside to provide a 
control condition to perform scientific and technological research, experiment, and measurement 
activities for the purpose of enhancement of the knowledge of both lecturers and students.

Fire Prevention and Protection Installation
Fire accident may occur due to carelessness of occupant, arson or erratic power supply from the 
public power supply company. There are standard to be complied with and equipments to be 
provided, that will help to alert the occupants, to ease evacuation of occupants so as to avoid 
injuries and death as much as possible and to provide access for the fire men to evacuate the 
occupants and save the building from burning complete in case fire occurs accidentally and put 
off the fire early. Adequacy of fire safety provisions in buildings is measured by the provision of:

(i). Means of Escape  
This gives unobstructed egress from within a building by way of definite escape route (exit ways, 
corridors and stairs) to a street or an open space or an adjoining building or roof from which 
access to the street may be obtained (Foster and Harington, 1988).

(ii) Fire Detection and Warning Installations
Fire Alarm: Most modern fire alarm systems are electric and can be installed at several points 
throughout a building. It usually consists of glass covered switches which should be painted red 
and sited not more than 30 meters apart.  Some sophisticated systems integrate alarm with a 
smoke detector system and it is usual for a complete and compulsory ban on smoking to be 
enforces in a building where such device are installed (Technical learning College, 2005).
Early  smoke  detector  System: This  device  detects  smoke  generated  by  non-oxidative  and 
oxidative (five) sources and serves to alert five service personnel. Power disconnection stops 
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smoke generation in the event of voltage disconnection,  inhibit  combustion and extinguishes 
electric area because of the smoke as detected only enough. Smoke detectors enable incident fire 
to be arrested before they develop into major flame. 
Fire Safety Sign: There are signs that give specific information on how to control, extinguish or 
escape during fire out break such sign include: Fire extinguisher identification, sign and location 
signs, Exit/escape route sign, Fire detector and fire alarm signs, Assembling point sign and No 
smoking sign.   These are small identification signs hanging from the ceiling or mounted on wall 
by the side of the extinguisher they relate to in order to draw attention to the extinguisher's 
location (http://www.hse.gov.uk/pubns/cais16.pdf)

(iii) Fire fighting Equipment
Fire  fighting is  the  act  of  extinguishing  destructive  fires.  Fire  fighting  is  the  process  of 
extinguishing a fire once it has started (Ridley, 1990). The equipment used for this purpose fall 
under two types:

1. Fixed fire fighting Equipment
(a). Sprinkler Systems:  This comprises a series of overhead water mains, to which sprinkler 
heads  are  fitted  at  intervals.  As  heat  from the  fire  reaches  them,  and since  they operate  at 
predetermined temperatures, the sprinkler heads break releasing a deluge of water over the fire 
below; Sprinklers are the most successful and important of the fire – fighting systems.    
(b). Hose Reels: These are small diameter hoses usually of internal diameter between 18 and 
25mm. Fitted with a small diameter nozzle with a control cork and connected to a water supply 
serving the spindle of the drum on which the hose is wound. It is installed in recess in corridor or 
landing wall.
(c).  Roof Drenchers: These are  similar  to  sprinkler  except  that  they deliver  a curtain spray 
usually to protect the external face of a building from other adjacent fire risk. The drenchers have 
open waterways and their water supply is turned on normally when required.
 (e). Fire Detectors and Alarms:Fire can be detected through the presence of flames or smoke 
and heat. The purpose of a detector is to sense an outbreak or possible outbreak of fire in its 
earliest stage and give alarm (Burberry, 1979). Alarm may be initiated manually by pressing the 
alarm button or automatically by being able to detect smoke or sharp rise in temperature.
2. Portable fire Extinguishers
These are active hand held fire protection device used to extinguish or control small fires, often 
in emergency situations, fitted in buildings at an easily-accessible location, such as against a wall 
in a high-traffic area, that are carried by hand containing an extinguishing medium, which can be 
expelled by the action of internal pressure and directed on to a fire. It is not intended for use on 
an out-of-control fire, such as one which has reached the ceiling. Typically, a fire extinguisher 
consists of a hand-held cylindrical pressure vessel containing an agent which can be discharged 
to  extinguish  a  fire.  Common  portable  fire  extinguishers  are  classified  according  to  the 
extinguishing material they contain.



Fire Extinguishing Ball: “firegrenade” style extinguishers are manually operated by rolling or 
throwing into a fire and will undergo self destruct once in contact with flame, dispersing a cloud 
of ABC dry chemical powder over the fire which extinguishes the flame covering an area of 
about 5 square meters. One benefit of this type is that it may be used for passive suppression. 
The ball can be placed in a fire prone area and will deploy automatically if a fire develops, being 
triggered by heat. Most modern extinguishers of this type are designed to make a loud noise 
upon deployment. (http://www.earthtimes.org/articles/show/107481.html.)

The Extinguishing of Fire: Four elements are responsible for combustion process to occur (fuel, 
heat, oxidizing agent, and a chemical chain reaction) a fire can be extinguished by removing any 
one of the four elements. There are four basic methods use in extinguishing fire which are:
1. Starvation: This is the process of depriving the fire of fuel 
2. Cooling: This is the process of depriving the fire of heat by applying coolant such as water 
etc. 
3. Smothering or Suffocation: This  is  the process of depriving the fire of oxygen needed to 
sustain the combustion process.
4. Interference: This is the process of applying extinguishing agents to the fire, this inhibit the 
chemical chain reaction at the molecular level.
All fire extinguishers operate on this principle with their various extinguishing agents removing 
one or more of the four elements from the fire.

Fire Safety in Design Stage: Ideally building should be design to prevent fire occurrence.  Most 
Fire accident in building results from materials brought into the building during occupancy rather 
than the building assemblies themselves. Perhaps, designers cannot avert the outbreak of fire in 
laboratory, but are responsible to create buildings whose characteristics minimize the potential 
disastrous effect that fire  possesses to  life  and properties.  There are  four fundamental  issues 
which a designer must consider during the design stage in order to offer safety and protection 
against fire. First, means of escape should be provided to evacuate people in the building to a 
safe place. Second, the design of a building should specify fire resistance materials to reduce the 
damages which may be cause by fire to properties. Third, the initial design should be economical 
so that after an event of fire, the repair can be affordable. Fourth, a building should be designed 
such that fire in adjacent building cannot be transferred to other buildings.

Statement of the Problems
Fire safety has not been given adequate attention, in a lot of instances it is neglected during the 
design, construction and usage of buildings. Loss of life and properties when fire occurs is due to 
ignorance and lack of understanding about the nature, behaviour, and dreadful consequences of 
fire  Aqua  group  (1984).   Fire  accident  leads  to  loss  of  goods,  buildings,  records  in  large 
quantities  amounting  into  billions,  sometimes  there  is  loss  of  life.  This  often  occur  due  to 
carelessness and lack of adequate knowledge of the fundamentals of fire fighting that can enable 
users to operate fire fighting equipments found in the work environment to effectively extinguish 
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fire immediately the fire is discovered, before it develops into an inferno. There are records of 
fire outbreak in markets in Nigeria where goods worth several Millions of naira and life has been 
lost  to  the  inferno,  this  has  to  stop  as  it  impacts  a  big  blow on  the  economy and  human 
wellbeing.

Purpose 
This  study purposed  to  carry  out  fire  safety  audit  of  the  tertiary  institution  laboratories,  to 
achieve this, a look into flammable liquid and gas handling, segregation of flammable materials 
from sources of heat, adequate of fire alarm and warning system, maintenance and functionality 
of  fire safety installations properly formed the objective this research work.

Research Questions
The following question were to guide the research 

1. How are flammable liquid and gas handled?
2. Are flammable materials segregated from sources of heat?
3. Are fire alarm and warning system adequate
4. Are the fire safety installations maintained and function properly

Research Methodology
Survey method was used for this study. A total of 30 questionnaires containing items on causes 
of fire accident,  safety attitude,  fire installations and training,  were administered on users of 
Science  Technology  and  Food  Technology  Department  Laboratories.  The  questionnaires 
consisted of items that demanded the respondents to tick the checklist to indicate the option for 
the items in the questionnaire as best described the fire safety practice in the laboratories. 

Result
Sources of ignition noted in the laboratories
Faulty or misused electrical equipment, Radiant or other types of heaters, Lighting equipment 
e.g. halogen lamps, Excess static electricity, Naked flames, Hot surfaces, Machinery, Friction , 
Obstruction of equipment ventilation (e.g. materials stored up against vents of fridges and 
centrifuges).

Potential sources of fuel in the laboratories
From the  responses,  flammable  gases  and  flammable  liquid  top  the  sources  of  fuel  in  the 
laboratory, while flammable solid and carbonaceous materials are less available source of fuel. 



Sources of ignition
Sources of ignition identified noted  in the laboratories were Faulty or misused electrical 

equipment,  Naked flames,  Excess  static  electricity,  Lighting equipment e.g.  halogen 
lamps ,  Hot  surfaces,  Machinery  ,  Radiant  or other types  of  heaters,  Friction and 
Obstruction of equipment ventilation (e.g. materials stored up against vents of fridges 
and centrifuges)

Sources of oxygen 
Sources of oxygen indentified to support burning are Natural airflow, Excessive air movements 
caused by air handling systems, Oxygen supplies - cylinders and / or piped, Oxidising chemicals 
e.g.  organic  peroxides.  However,  natural  airflow  is  the  major  source  of  oxygen  to  support 
burning in the laboratory.

People at Risk 
Respondents identified laboratory workers, students and cleaners are the major people at 

risk while maintenance staff, visitor and lecture are less affected.

Table 1: Means of escape
Yes No

i. All exit route in the laboratory are kept free from obstruction 20
95.2

ii
.

Emergency escape lighting is provided in corridors and stairwells 8

38.1
ii
i.

All laboratory workers know what action to take in the event of a fire 21

95.2

Table 1 shows that all exit route in the laboratory are kept free from obstruction, all worker 
knows what action to take in the event of fire, however, the emergency lighting provided in 
corridors and stair wells are inadequate. 

Attitude 
Table 2: Flammable liquids handling in your laboratory

Flammable liquids handling in your laboratory Yes %
i. Stored in fire rated, lockable metal cabinet preferably with an integral spill tray. 13 61.

9
ii
.

Cabinets bear appropriate signage and the doors kept closed. 18 85.
7

ii
i.

Storage of excess quantities of solvents in laboratory areas is avoided 19 90.
5
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i
v
.

Flammable liquids are stored on their own. 
19 90.

5
v. Flammable liquids are not stored in fridges unless the fridge is spark-proof. 18 85.

7
v
i.

Flammables are handled in well ventilated areas (preferably a fume cupboard) 
and containers kept closed except when in use. 20 95.

2
v
ii
.

Have dedicated outside solvent stores to housed larger quantities. 
18 85.

7
v
ii
i.

Waste solvents are disposed regularly via an approved route. 
19 90.

5
i
x
.

Fume cupboards are not used as storage areas.
19 90.

5

The  response  from  the  table  above  shows  flammable  liquid  is  handled  effectively  in  the 
laboratory.

Table 3: Flammable gases handling in your laboratory
Flammable gases 

handling in your 
laboratory

Yes %

i
.

Gas cylinders are properly secured (chained or strapped). 18

85.7
i
i
.

Suitable steel storage cabinets are used if appropriate. 17

81.0
i
i
i
.

Regulators and accessories are suitable for the purpose, 18

85.7
i
v
.

Regulators and accessories undergo user checks and annual maintenance / 
inspection 

17

81.0
v Record  is  kept  for  user  checks  and  annual  maintenance  /  inspection  - 18 85.7



checklist formats 
v
i
.

Regulators are dated and replaced after five years service 17

81.0
v
i
i
.

Leak testing is done regularly where flammable gases are concerned 16

76.2
v
i
i
i
.

All chemicals that may constitute fire hazard are handle with caution 19

90.5

From the table above, judging from the response, it is seen that all precaution and practice in 
handling flammable gases are strictly adhered to in the laboratory.

Table 4: Segregation of combustible materials from sources of heat
                  Segregation of combustible materials from sources of heat Yes %

i. Good housekeeping is an important issue here 19 90.5
ii
.

Laboratories are Kept tidy and unnecessary quantities of combustible materials 
are not accumulated 19 90.5

ii
i.

The build up of rubbish are Prevented 20 95.2

i
v
.

Use of naked flames is avoided wherever possible
21 100

v. Bunsens are  kept well  away from flammable materials  e.g.  not situate them 
immediately below shelves stocked with tissues etc. 19 90.5

v
i.

Bunsens are not lit and left unattended 19 90.5

v
ii
.

Papers are not allowed to flop onto hotplates; cardboard and packing materials 
are not stacked behind fridges and other equipment 19 90.5

v
ii
i.

Consider  the  unusual  as  well  as  the  routine  -  e.g.  the  possibility  that 
maintenance workers may need to periodically carry out work in laboratories 
which  may introduce  additional  sources  of  ignition  -  ensure  permit-to-work 
systems are enforced

19 90.5

i No-smoking policy is enforced 17 81.0
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x
.

Laboratories are Secured to reduce the risk of unauthorised entry and arson. 19 90.5

x
i.

doors  and windows are  closed,  particularly outside  working hours,  and non 
essential  ventilation systems shutting down to reduce the potential  source of 
oxygen supply to a fire

0.0

x
ii
.

Oxidising chemicals and flammables are not stored together
20 95.2

x
ii
i.

Correct use and storage of oxygen cylinders are ensured to reduce the likelihood 
of oxygen leaking and ‘sweetening’ the atmosphere. 20 95.2

From the table above, all practices and precautions listed in the table are strictly and properly 
carried out in the laboratory in segregating combustible materials from all sources of heat.

Table 5: Fire detection and warning
                          Fire detection and warning Yes %

i. Laboratories have automatic fire detection systems installed 1 4.8
ii. Maintenance is carried out constantly on Installed detection systems 

in laboratories 3 14.3
iii. Fire call points are located in corridors rather than laboratories. 10 47.6
iv. Fire alarms are audible from all parts of the laboratory. 9 42.9
v. All Staff recognises the alarm. 10 47.6

vi. Someone is responsible for alerting the individual staff who suffer 
from impaired hearing 11 52.4

From the table it can be seen that laboratory worker averagely recognise fire alarm, people 
are responsible to alert people suffering from unpaired hearing and fire call point is 
often located at the corridor in the laboratories and fire alarms can be heard from all 
parts  of  the  laboratory.  It  was  also  noticed  from the  response  that  automatic  fire 
detection systems are not installed and maintenance of the device is not carried out 
frequently. On the overall, fire detection and warning is a failure.

Table 6: Portable appliance testing (PAT)

Portable appliance testing (PAT) Mea
n Rank

i
.

All  electrical  equipment  are  tested  at  suitable  intervals 
(according to Portable Electrical Appliance Testing – PAT) 2.67

i The use of extension leads is avoided wherever possible 2.48



i
i
i
.

If extension leads must be used, ensure that they have been 
tested and that they are not overloaded

2.48
i
v
.

Curling up exceptionally long extension leads are Avoid 

2.43
v
.

Two-way adaptors are not use under any circumstances.
2.36

Total

From this table is it observed that portable appliance testing is carried out for the listed 
equipment at suitable intervals? Overall is passed.

Table 7: Fire fighting equipment
Hindrance of fire safety device procurement. Mean Rank

i. They are appropriate to the type of fire that could occur: 2.95
ii. There are fire blankets for use in the laboratory 2.00
iii. There are sprinkler systems installed in the laboratory. 2.05
iv
.

Staff  receives  periodic  training  in  the  use  of  fire  fighting 
equipment 2.35
Total

From the response in the table it is noticed that fire extinguisher are located at the exit route or 
corridor in the laboratory and are appropriate to the type of fire that may occur.
Fire blankets and sprinkler system are less available for use in the laboratory. However, from the 
table it is observed that periodic training in the use of fire fighting equipment is low, that is 
below average.

Table  8:  Functionality  Fire  detection  and  prevention  equipment/installation  in  the 
laboratories

Fire detection and prevention equipment in the Mean Rank
i. Fire sand buckets 2.40
i Fire Alarm 1.71
i Smoke detector 1.60
i Fire Exit 2.22
v Sprinkler system 1.73
v  Dry riser 1.46
v Wet riser 1.62
v fire safety sign 2.25
i Fire blanket 1.69
x portable fire extinguisher 4.27
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Note that, 5,4,3,2,1 represent excellent, very good, good, bad, and very bad respectively. From 
the response, it shows that the level of functionality of Fire detection and prevention equipment 
in the laboratory was very bad except for portable fire extinguisher, this shows that requisite 
maintenance is not given to the Fire detection and prevention equipment in the laboratory. 

Table 9: Level of functionality of the fire detection and prevention equipment in your 
laboratory

Hindrance of fire safety device procurement. Mean Rank
1 Cost of Maintenance 2.6
2 Poor management 2.6
3 Attitude of users 2.6
4 Carelessness of design term 2.6

According to the response, it is denoted that initial cost in the procurement of fire safety devise is 
high, cost of main is high, poor management is also on the high side in hindering the 
procurement of fire safety device attitude of users is also a high hindrance and carelessness of 
design team is also 6a high hindrance to fire safety procurement. However the hindrance toward 
the procurement of fire safety devices is high, a committee should be set up to correct this 
section. 

Conclusion and Recommendation 
From this study, the following have been discovered, fire detection and prevention devices were 
inadequate  and safety practices  were  poor  in  most  laboratories,  most  of  the  few fire  safety 
installations available were in bad condition. There was no fire safety training/enlightenment 
programme organised for staffs, student and people around the laboratory. This bad state was 
found out to be as a result of the insensitivity of management in the area of procurement of new 
fire safety equipments and installations as well as the lack of maintenance of the few that existed. 
Invariably, should there be fire outbreak, there is a large tendency of loss of life and properties. 
In fact, majority of the respondent were ignorant of the current fire emergency number which 
may make it difficult to contact fire-fighters in the event of fire outbreak. 

Recommendations
The emergency lighting provided in corridors and stair wells should be improved. 
Better Provisions should be made for Storage of Flammable liquids in fire rated, lockable metal 
cabinet preferably with an integral spill tray 
Fire detection and warning should be improved, most especially, the Laboratories have should be 
installed with automatic fire detection systems and requisite maintenance should be carried out 
on fire safety installations in the laboratories so that they can function optimally.



To handle the factors hindering procurement and effective maintenance, the Physical Planning 
Directorate must scrutinise all proposed building drawings for adequate fire safety is provided 
and maintainability of same. However, a committee can be set up to carry out this assignment. 
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