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ABSTR,

This thesis was notivated by the sensing of inadequcies in
all ramfications of building services installations in snal
hotel s around the country.

The traditional role of a hotel in the service of a comu-
nity seens to be crunbling like a pack of cards under the
wei ght of afflictions brought about by ignorance and in-
capacity of hotel devel opers and managers.

In the light of the foregoing this work was designed to re-
establish the concept on which the hotel industry is built,
which is the provision of confort in all it's relevant
ramfications to all categories of hotel users, to neasure
the status of building services installations in elected
small hotels in Kaduna by neans of a survey, and bo present
a design guide for a small hotel.

The hotel on which the excercise is based is a 45-bedroom
hypot heti cal hotel, in Kaduna.

The buil ding services haven been identified as a very rele-
vant instrunent towards the provision of confort in hotels
has not been well considered in many hotel devel opments as
the result of the survey indicated.

The first chapter presents the background to this work the
need for it and the scope, while the second chapter deals

with historical aspects of hotel devel opnent and hotel clas-
sification.

The third chapter concerns itself with the survey which has
been touched upon above. The nethodol ogy of the survey and
the analysis of data gathered fromthis survey along with
rel evant reconmendati ons are presented here.
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Chapter four highlights sonme useful concepts towards the
design of engineering services in buildings.

Subsequent chapters set out the fundanental principles
and regul ations of statutory bodies al ong which Lnes

the various conponents of the building services system
could be successfully designed. These conmponent; include:

(a) Gold and Hot water services

(b) B ectrical Installations and allied serrvices.
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CHAPTID R I

INTRODUICTTION

1.1

Background to the Study

The primary and most historically document:s
of a building is laraely, that of providinc
for its occupants, from influences of the ¢
ental elements = sun, wind and rain. Tt 1i:
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momentarily) satisfactory conditions for h
The need for the buildinas is therefore jus
against this singular, if only backaround,

The nature and intensity of these influence
are subject to factors like;

(ni‘ Geoaraphical location of the area und
(b) The time of the day, month and year.

(c) The activities of the inhabitants as
the natural halance which existed pri
hahitation.

Historically, traditionally, established pr
traditional experience of local conditions
reference or basis for building and enviromn:
decisions. Combinations of materials and f«
employed and tested on a trial by error bas!
at the most economic and practical solution
comfort., With agrowing civilization and adv:.
technology, more exacting needs had to be s/
Experience of historical methods are no mor:s
tackle the new situations arising. In some
ronic equipment or manufacturing processes ¢
closely controlled conditions than are neces
human comfort, which makes the requirements

in respect to his shelter more complex._-#‘
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All these developments, initiated one of the most

marked trends in architecture over the centurles -
the systematic replacement of the functions of the
building structure by engineering service systems,
Maver, T.W. Sl observed this in his discussion on
the subject -

"In the past, the mass of the structure
provided security and protection for
climatic extremes, and openings in struc-
ture provided light and ventillation.

The trend is such that the function of
security has been taken over by elect-
ronic security systems and that of modera-
ting climatic variations has been taken
over by heating and cooling plants, Some
of the functions of the window - provision

of light and ventillation are now performed
by engineering systems.,”

Strictly speaking, it would be observed that man's
yearning for a greater control over his environment is
in a bid to make himself more comfortable, Human needs
in terms of comfort are such that the physiology and
psychology of human sensations and perception must be
regarded as the basis for forcastina measurements of
comfort levels.

One can safely say that discipline of architecture is
becoming more of application of special skills to the
solution of complex environmental systems., Environmental
consideration must be taken into account at the very
initial stages of the design of buildings as well as
assoclated variables, The approach to building and
environmental design should be an integrated one, rather
than a factionalization between the Architects on one
hand and Engineers skilled in specific types of enerqgy
distribution on the other.
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wWith this kind of trend in the approach to environmental
problems, the buildings services designer must be seen
as applying himself to finding solutions to ever new and
exacting demands of mankind. A systemic and systematic
approach which would embrace economic considerations

is most realistic,

Statement of the Problem

For various activities of mankind have been developed
different shelter - types, which are referred to as
building types by writers, such that buildings serving
similar functions are grouped toaether into a specific
building type. These building types includej; commercial,
residential, industrial, religious, recreational etc.

A sub=group of commercial building type consists of the
hospitality industries, among which are, Hotels, Restau-
rants, Clubs etc. The requirements of man in respect of
any building will depend on the functions to which the
building is intended, which would then affect the building
services installations necessary to meet these requirements.,
In hospitality industries, generally, building services
play a very Ilmportant and decisive role in comfortability
determination, Our discussions within the scope of this
work shall be centred on only one of the hospitality
industries = The Hotel.

The importance of building services to the Hotel cannot

be overemphasized., As a matter of fact the success of

a Hotel 1is directly linked to the extent of provision,
efficiency and the aesthetic variables of its services
installations, Comfortability being a very prime require-
ment in a Hotel, dictates that the building must be
serviced to the satisfaction of the Hotel Clientelle,

The components of the buildino services system as it
affects the Hotel shall be discussed in later capters.
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At the decision-making level in building services
desian, there are major areas that must be properly

considereds

(a)

(b)

(c)

(d)

The Functional variables: These relate
to the functions that the building is
expected to perform and the services
installations that would be needed along
with the functions of each installation.

The Technical variables: These relate

to the technical aspects of the installa-
tions., Here the estimated demand level,
the load, the size and complexity of plants
and distribution media, the choice of
material and other similar considerations
come to play.

The Aesthetic variabless These relate
to visual comfort. This is affected by
decisions in (a) and (b) above and must
therefore be jointly considered with them,

The Economic Variables: These relate

to the cost of alternative systems and
methods. A proper analysis of the possible
alternatives with due reaqard to initial
costs and costs-in-use is very helpful,
This analysis would be most realistic when
(a), (b) and (¢) above have been thoroughly
investigated, and decisions taken on them,

It 1s unfortunate that in a good number of Hotel develop-
ments in the country, these variables were not given due
consideration resulting in problems associated with the

installations, usually centred around one or more of the
problems enumerated below.

(a)

Lack of and under provision of necessary

services installations: These problems

arise from a number of factors including,
non=involvement of qualified consultants

in the design of building and of the installa-
tions; non-adherence to design recommendations
of consultants at installations stage, where
consultants were involved at design stage;
improper analysis of the requirements of

Hotel users in the appropriate respect;
malicious economic manipulations whereby



(b)

(c)

higher initial investments are traded

off for comfort of Hotel users, These
factors severally and jointly are most
easily identifiable as linked with problems
associated with non-existence of, and
inadequate provision of some services,

Inefficiency of Provided Installations: When

a system 18 Inefficlent the causes are not
far fetched. In the first place the problems
outlined in (a) above may easily be one of
such causes, An installation based on
errorneous design or on no design at all could
least be expected to be efficient.

Secondly, the quality of manpower used in the
installations and whether or not they were
supervised by competent persons is a very
important factor towards efficiency.

Thirdly, maintenance of what has been
installed is of utmost importance. Lack of
adequate maintenance can singularly run down
any system. But then because of the fact
that a good number of the Hotel developments
were not properly concieved,; matters relating
to cost-=in-use of the building were not
considered along with benefits, with the
result that management keeps trying to avoid
huge maintenance costs to improve profits and
consequently inconviniencing hotel users by
so doing.

Uncomfortable Internal and External Vvisual

Environment: The deqree to which services
plants and distribution runs are expressed
visually, are very significant towards
satisfactory internal and external visual
environment. A good number of Hotels have
their services runs exposed on the surfaces

of internal and external walls forming a very
nauseating view, Apart from the fact that
such exposure predisposes the affected
installions to damage, in the event of such
damage the mess that ensues is better imagined.
Most people do not seem to recognize the
psychological implications of visual presen-
tation. An ugly siaght is repelling and if

one has to tolerate it due to helplessness,

it has a depressina influence on the body.

Fven in simple matters like that of insta-
llation of a wash-=basin or ~ven a water closet,
psycholonical effects nust be duly considered.




1.3

To drive this point home, let us recall

our experiences with any two tollete, one
in which the fittings and the services runs
are beautifully laid out and another in
which they are rouaghly done, and the effect
of the individual situations on the body
chemistry., 1In the first we could say that
the sight was comfortable but in the other
definitely uncomfortable, But again this
psychological aspect is quite subjective.
For the background of the assessor plays a
very important role., The level of aesthetic
appreciation of people vary, and what some
will call fair others might call good.
However it 1s always possible to prescribe
a minimum in all these matters.

Purpose and Scope of the Vork
These problems that affect the Hotel Industry in Nigeria
cannot be divorced from the spontaneous increase in

demand on hotel services pre-empted by changes in the
socio~economic and geo-political policies of the country
within the last decade, These changes induced urbanization
in a large scale in most Nigerian towns, particularly in
those that were directly affected by the changes, and a
consequent strain on Hotels located in these arears, with

a result that standard droped as the Hotels tried to cope
with their more than usual customers,

Although this penomenon affected the entire Hotel Industry
the way in which prohlems qgenerated manifested in individual
Hotels varied. It has been observed that in larqge Hotels,
the problems relate to administration and protocol, but

in the small Hotels, apart from these two, there is an added
problem affecting the building services.

From available statistics, the small Hotels are more in
number than the large ones, for example in Kaduna, there
are only 2 big Hotels as against not less than 40 of the
small ones, This automatically suan~sts that a qreater
number of hotel users ps‘ronize tne small Hotels, though
tris is not unconnectaed with the fFac t' .t the smaller ones

sl1ightly



In the wake of mounting allegations against the building
services condition in the small Hotels, there could be

no better time for any buillding service designer to
examine the circumstances closely, It is therefore the
intention within the limits of this exercise to:

(a)
(b)

(c)

(d)

(e)

Define the functions of a Hotel traditionally.

Examine the role of bulilding services in
the Hotel towards achieving these functions.

To carry out a survey concerning the con-
dition of buildinag services in small Hotels
in Kaduna with a view to identifying the
extent of problems that are sald to afflict
these Hotels,

To highlight useful concept in the design

of building services and finally, to carry
out a design proposal for a small Hotel based
on present practices in building services,
and incorporating recommendations relating

to arears of other than that of building
services but which are pertinent to solving
some of the physical problems in Hotel deve-
lopment,

To make recommendations, based on findings
of the survey towards improving the situation
as is presently obtalined,

The sald survey shall cover only a selected town in the

country as the author believes that there is a homoge-

niety in the development of Hotel business in all parts

of the country.

Along the lines of the stimulants for

growth and responses of enterpreneurs to the problem of
hotel accommodation,



CHAPTER 11

BACKGROUND TO HOTEL DEVELOPMENT AND CLASSES OF HOTELS

. 21 Introduction

The idea which today has evolved into the hotel dates
as far back as the last century within reliable
historical records. Then, travellers stopped at Inns
to seek comfort and rest, haven offered some considera-
tion for the care by the Inn keepers,

Today, a Hotel is a commercial institution that provides
accommodation, food and entertainment anc generally
concerN3 jtself with the comfort of travellers or any
other persons or group that desire such services. In
addition, adequate security is quaranteed for lodgers

and their properties within the rooms in which they lodge,
although this is usually not strictly adhered to, none-
theless the general well=being of the lodgers and other
customers alike is paramount in the list of functions of
the management of the Hotel,

Generally, the 'Hotel!' simply appnlied to an institution
suqarsts that the Clentelle is hisically transient in
nature and only very few lodgers are in 'hat respect
permanent., If however, the number of lor agers that are
permanent exceed the number of those trarsient (most of
the time) then such an institution would be correctly
referred to as a resldential hotel, This means that most
of the lodgers stay quite long periods of time in the
Hotel, The nature of a Hotel is not unconnected with the
demands of the locality of its location.

2.2 Background to Hotel Development in Nigeria

Hotel development in Nineria can be trac 4 back to the
o= ndependence davs when Caterino Rest Houses featured
ntly 1ir e b , of tre: country s resting places
wellers,
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These Catering Rest Houses were located in the then
district and regional headquarters and were built by

the colonial administration primarily to cater for
government officials who had no houses and those travelling
out of their usual stations. They featured accommodation
units consisting of single rooms, and living room with
bedroom. Not until recently when some of these establi-
shments introduced unit air-conditioners into the accommo-
dation units, the only buildina services were that of cold
water supply, hot water from individual water heaters

and electricity. In some towns, there were Inns with
accommodation and one or two public places notably for
drinking, althouah these were quite few., In Lagos however,
the situation was a bit different as there were a handful
of small Hotels which had more elaborate facilities. At
these times travellers relied mostly on friends and relations
for accommodation,

After independence and at the advent of the oil boom,
economic activities started to take a nev turn. There was

a marked expansion in the construction industry particularly
in the state headquarters, This induced migration of

people from the rural arears to urban centres, where the
need for accommodation other than that w ich could be
provided by relations and friends became increasingly
inevitable., The hotel business had thus found a fertile
soil on which to qgrow. A few government agencies were set
up and charged with responsibility of formulating plans

for and building international standard iotels as trade with
forelgn countries increased in tempo. Organizations with
the background of financial institutions also began
speculative projects in hotel business f .rst in Lagos and
later in other parts of the country.
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The last decade has however witnessed an extremely rapid
arowth in hotel business in the country. From available
statistics, an unprecedented number of premlises have been
registered to carry on hotel business in nNigeria particularly
in the state and federal capitals. But within the last
decade there have been significant charges in the socio-
economic and geo-=political policies of the country. These
changes have definite effects on the growth of hotel

business as would be explained shortly.

Fffects of Soclo-Economic and Geo=Political Changes

After independence in 1960 this country hid only 3 regions-
North, west and Fast - which later increased to 4 when

the Mid-wWestern region was created, With the advent of
military rule in 1966 complications started to arise in

the geo=politics of the nation and in 1967 the country was
split into 12 states, with the country's capital still in
Lagos, This suqqgests that henceforth govarnmggglactivitins
which had hitherto been concentrated in onlx[towns, now

had to be expanded to cover 12 town = 12 state capitals
(Lagos state and the federal government shared the Lagos
area as their capitals). At about this poricd there was

an increased sale in crude oil along with hinking selling
rrices which facilitated quick developmen- in the new

capitals, The trend continued until 1975 when the country
had a change of cgovernpent, By this time there had been

a remarkable Increase in the tempo of socio-economic
activities,

In 1975 the new government made further incisive changes

in the socio=economic and geo=political life of the country.
These changes brought in their wake a greater participation
of individuals in enterprise, migration i1to the urban
centres from the rural areas and a general awareness that

now characteristic of the country.



Ujﬁ;ﬁ.w" L - - 11 w : . .

Creation of states which was one of the geo~political
changes was followed by movement of government functionaries
and parastatals into the affected loans to set up the |
seat of government, This led to a general increase in
population and a strain on hotel facilities already

existings = - _ : - f} \

T

A simllar fate although at a much lesser acale befell the
local government headquarters which were created as a -
result of the local government reforms which also took
effect fyom 1976, '
Also In 1975 Abu}a was declared as the new Federal Capital
Territory. The nearest town to this territory is suleja
which had before this time been a small town with a
pepulation of about 40.50,000 people, Abuja was to be

- built from a virgin land, which was more or less a forest.

There was continually increasing revenue from oil sales,

and a boom in the construction industry as offices, guarters
and infrastructural projects were undertaken in areas .
affected by the changes, S

The indigenization decree of 1977 further opened avenueg
for a still greater participation of Niacerians in business.
while all these were golng on government was formulating
plans for expansions 1In the industrial, agro~industrial

and agricultural, as well as commercial sector of the economy.,
Later when these plans started to be implimented, certain
hasic infrastructural requirements had toc be fulfilled
good roads linking major towns of the country, increase

in number of seaports and alrports, water supply schemes,
step-up of power qenerated by NEPA which further involved
government investment, employment of manpower and more |

business opportunities for private enterpreneurs,
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It would be unrealistic not to think of what happened

to all the people (from within and without the country)

who in one way or the other were involved directly or
indirectly in the implimentation of these government
programmes. These people from all walks of 11fe moved

into the affected areas in large numbers, where they were
faced with serious accommodation problems, In some cases,
staff houses were bullt to accommodate some of the peronnel
but then it would not be possible to build enough houses

to meet the requirements of the incoming population, and

of course mogst of them had to resort to hotel accommodation. =

It is pertinent to note here that these towns had before
the Influx of Immigrants, had facllitles designed or
tallored towards the needs of the population. It therefore
became 1mpoasible for these facllities to sustaln the
increased population and loglecally expansion commenced,
However due to the pressing situation, the standard of the
facilitles dropped. This was the background agalnst which ..
the hotel industry grew in Nigeria. Although one could
enumerate many more factors that influenced the rapld qrowth:
those already mentioned are enough to give a good plcture
of what is to he expected of hotels in Nigeria today.
In the last two years there has been a gradual decline

in soclo-economic activities in all parts of the country
and the hotels that were rushed to completion with very
meagre capital investment which in previous years people
just had to make do with cne now subject of attacks from
hotel users,

Classification of Hotels {Worldwide)

The activities of a Hotel would determine how it is
qualified. This qualification is necessary to help
prospective customers decide which Hotel to lodge in or

to go to for whatever reasons they may have, There are
quite a number of alternative applicaible in classification

af Hontels:
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1. Size or costlines
2., Location and seans of operation
3, Social functions

Of the three alternatives mentioned above, the third

method of classifying hotels is mostly applied worldwide,

a hotel would be best described by its social function =
which means how the service it offers fits into the
economic and social life of the community it serves.

Though this 1is generally true for countries of the world
where the hotel industry is matured in age, the same cannot
be said of Niceria, where this method of classifying Hotels
would definitely be misleadina., This 1s unconnected with
the fact that the hotel industry in Nigeria has not yet
assumed the status where opportunists and shylocks would
not have a chance, but only those who are keen on providing
good service to supplement that of existing genuine ones,
How be it we should still consider the classification that
is worldwide and later see how the Nigerian situation
compares with this,

Commercial Hotels

It is loglical to say that the emphasis and location of a
hotel is usually tailored towards the expected requirements
of the clientelle anticipated, Thus the expression
trommercial Hotelt' refers to that institution that is
princirally concerned with travelling businessmen,
merchants and the like., The location of such hotels is
understandably close to or within reach of business
districts or industrial layouts, as this would afford
convenience for the users. The emphasis is on the accommo-
dation units and eating places. Hotels located in the
centre of town are commercial in nature and rate of checking
into and out of rooms is highest in this group. The same
applies to a hotel located in an area where a large number

of industries are located.
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In both cases mentloned, the clientelle is drawn
largely from a group of people whe come into town to
negotiate business and who are very llkely to be out
of town soon again only to he back in the near or
distant future depending on the extent of activitles,
Such bhusinessmen would invite people to dine with them
in the hotel, which suggests a large Restaurant and
Kitchen faclilities, and a comfortably large loung/bar.

rResort Hotels . e

Hotels in this group operate seasonally in most cases,
although there are some whose services are perenlal. The'f
clientelle is mainly holiday makers, in all forms.

Usually the Hotel is located clese to or on the site of an
attraction. Thus if the attraction is seasonal then the
operations of the Hotel would also have to be seasonal,

However, during the season, there is excellent business
for the hotel and indeed, months before the season is on,
the hotel management would be at work preparing for the
customers and ensuring that no businesg opportunity is
lost. New ideas leadlng to renovationg on the structure
of the hotel and its dearee of comfortabllity would have
been executed, The motto here is "Fun and variety", this
heing what the clientelle would want,

If on the other hand the attraction is perenial (there are
not too many of such) then the operations of the hotel
would have to be all year round. Even in such cases, the_::
hotel 1s usually closed down at perlods considered to be
low for business to allow for a re-appraisal of the hotell
and to gilve the entire environment a face 1lift., This is
particularly important in Resort Hotels, Attractlons for -
Resort Hotels include: Lakes, Rivers, Seas, Mountains,."i
Wildlife, Parts, Traditional area for festlvals etc,
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In any case there must be an attraction for a hotel to

be referred to as "Resort Hotel", Local attractions

may have to be expanded to stimulate or promote recrea-
tional business. Supplementary facilities like, Swimming
Pool, Golf Course, Tennis Courts etc., may have to be
provided as appropriate,

Conventions and conferences mean a lot to the income of
some hotels, Such hotels rely on and are always on the
look-out along this direction. By nature, conventions
and conferences attract a large number of people to the
venue and by catering to participants hotels generate a lot
of income. Some towns have gained reputation for offering
good convention hotels, and these hotels may be fully
booked all year round as they may be recieving new con-
ventioners as old ones leave, the two groups meeting at
the entrance/exit doors. Naturally, emphasis in this type
of hotel would be different from the other type already
discussed, A convention hotel has to be able to show a
very large capacity for lodgers in terms of accommodation
units and function rooms like Ball Rooms, Convention Hall
have to be of adequate sizes. Convention hotels have to be
located in an area where conventioners would be able to
enjoy other interesting facilities apart from those provided
by the hotel, usually not far from and preferably within
sy reach of larae town.,

The word "Motel" is coined from the expression motor-hotel.
Traditionally, a motel served travellers who used highways,
driving in their own cars. The location is mostly along
highways; at road junctions, petrol stations, toll gates,
ferry crossings. The idea of a motel is to afford the
traveller a possibility of resting off his journey. There
is less rigidity, and the formalities of the normal hotel
are saved the traveller,
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Since they are out of town locations, land is adequate
and there is no need to rise high instead they are spread
on the ground, a single storey being maximum. This

af fords the traveller the possibility of parking right

in front of his own door. Security provisions are not

as serious as in the case of the hotels in the townships.
Restaurants are not popular as provisions are made for
self=-catering,

Classification of Hotels (Nigeria)

From the discussions on the background to hotel in Nigeria,
if could easily be percieved the type of "otels that are
likely to emerge from a situation where domand was much

greater than supply. It was the sellers narket as economists
would like to put it. Businessmen with meagre financial
resources and who knew very little or nothing at all about
hotel administration and management flock~d the hotel
business to cash in on the desperate situation of the people
who had no alternative than to accept what they were offered.
Amidst all the hullaballoo however were some hotel deve-
lopments that still met international standards, these were
not many unfortunately,

A summary look at hotels in the country immediately suggests
~lassification based on size. 35ince classification can
only result from identifyving characteristics common to
a particular group and since it appears that most hotels
of similar size in terms of a given range of units of
accommodation, tend to possess very simllar characteristics,
the choice of size as a means for classification is con-
sidered most logical. 1In order to avoid sematic problems,
it might be necessary to say that the woral hotel as applied
in the country to some premises is a misnomer, We shall
only concern ourselves with those that offer at least a
combination of the following three: Accommodation, Restaurant

and Rar/Loupae, and who have at lcast 30 accommodation units,



The hotels that satisfy these requirements can be
classified into two major qroups - the large hotels
and the small hotels,

2.5.1 The Large Hotels
This group of hotel usually have over 100 accommodation
units, They have adequate building services installations
and a variety of facilities. Apart from accommodation
units, Restaurants and the Bar/Lounge, they also have
function rooms and an elaborate reception arrangement.
Ample parkina facllities are provided on the premises.
Applyina the international classification methods, these
hotels perform the functions ascribed to hotels in a

multiplicity of classes - commercial, convention and resort.
They are mostly mananed by experienced hoteliers and are
mostly of international standard. Complaints from hotels
users about this group of hotels regarding aspects of
building services installations are quite minimal.

2.5.2 The Small Hotels
Mostly these have between 30 and 70 accommodation units
with a few exceptions, 1In addition they also have a
restaurant, a Reception Lounge and in some cases this
[ ounage serves as a Bar lLounge. These are basically all
the spaces that are to bhe exprcted in any hotel in this
aroup. They are characterized by: location on fully built-up

sites with almost no parking facilities; expression of
service runs on the external surfaces of building; a usually
4-floor structure, There 1is a preponderance of complaints
about the services installations in these hotels. They

like their large counterparts, also serve for a variety

of functions. It is therefore not possible to classify

them »ased on their function. They are very many in number
ind are mostly manaaed by personnel who are probably just

having a debut in hotel husiness.
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It would be observed that almost all hotels with upwards
of 30 bedrooms generally fall into these two main
categories just discussed, 1In each group however there
may be variations in areas like level of efficiency,

number of accommodation unit etc.



CHAPTER II1I

SURVEY OF BUILDING SERVICES IN SMALL HOTELS In SFLECTED HOTELS
N KAaprunn

3.1

Introduction

The frequency of comments decrying the state of building
services installations in small hotels in Nigeria, though
enough to stimulate an investigation, cannot be used as
basis for analysis., Judging from the visits of the

author to a number of small hotels in the Kaduna metropolis
and Zaria, it is obvious that the disemclantment expressed
by people is not unfounded. How=be=it, the level of
development of the country makes it poss ble for people

to be able to still tolerate the standard of service that
{s offered by a number of hotels around the country,
thouah this may be very much below desirable levels, and
can definitely not be compared with that obtainable in

a more civilized society.

Ay their nature many Nicerians are fond «f exaagerating,

and a minor problem miaght be represented in later discussions
in a manner that could be very misleadina to the audience,
For example, an inconvinience suffered in a hotel miaht

lead the hotel user to flaying all hotel:s in that cateqgory
aven thouqh it miaht have been the only totel visited in the
qroup. In some extreme cases (which are not uncommon)
complaints might be based on mere heresay - opinions
expressed by friends and assoclates, A survey of hotels

is therefore considered an invaluable vehicle for any
serious study of the situation,

50 far we have talked so much about building services

as an entity. There are quite a number of components
that constitute this entity and it would be most logical
it this juncture to state wnat component: are relevant to

Furthar discussions and on which our sur =v shall concentrate
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Bullding Services Component

The building system consits of many sub-=systems, one of
which is the building services sub-system. This sub-system
is that which relates to issue of environmental comfort,
personal and environmental hygiene., 1In all bulldings

there must he some provisions for one or more of the
building services components to take care of various aspects
of these human needs - portable water to drink, water

for flushing of toilets, lighting at night, cooling of
building in hot weathers, heating of buildings in cold
weathers, removal of offensive particles and odours from
interiors etc., Each component thus has its characteristics
form of energy utilized, medium of transrortation and mode
of transportation,

In a Hotel building there are prescribed requirements
which must be satisfied for environmental comfort and
hygiene. The building services components that are
discussed below are those that are essential to the
prescribed requirements,

Hot and Cold water Services

The supply of water is one of the most important provisions
in almost all buildinas. This ensures ar adequate standard
of hygiene, of the occupants of the bulldinas, of their
clothes, of eauipment and uteneils, and ¢ 7 the bullding
fabric itself, apart from facilitating e:sy removal of
wastes from the buildina. Although cold water supply is
the barest minimum in water supply services, hot water
supply affords more comfort and convinience, in bathing
during cold climates, washing in laundry, in the kitchen.
Besides all these, there is the requirement for a means

of containina and extinquishing fires which otherwise could
destroy the contents and the fabric of tt'= building. Yet

1 very important use is trhat of providinc portable water to
;atisfy physioloaical needs of organic 1° fe within the

iing.
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It is worthy of note that for buildings like breweries
and laundries water supply would be considered a very
primary requirement,

Llectrical services

There is an increasingly wide range of use for electricity
in buildings; lighting, power for movable and immobile
equipment, cooking, space heating, transmitting information
and for control of other engineering services, The
specific use to which it is put would however depend on

the activities carried out in the building. In modern
buildings, electricity is heavily depended upon a qgreat
deal such that a momentary supply cute-off may result in
incalculable damage, and qgrave discomfort, this being
consequent to the fact that almost all engineering systems
now require electric power to function properly, An
uninterupted supply is therefore desirable, wWithin a given
time limit, it could be said that a cut-off of water
supply could be better tolerated than thaf'of electricity
supply.

Fnvironmental Comfort Services

(HeatIng, VentI1Tlation and Alr~conditioning)

This system is primarily used in conjuction with the
huilding fabric to provide a enontrolled environment in the
bullding. Although environmental comfort is quite sub-
jective and would depend on the physiological and psycholo-
gical state of individuals, there are prescribed limits
considered to be the comfort zone for an average human
being.

Nonetheless, the following factors have been identified
to have definite influence on perception of thermal

comfort:

(1) Temperature of air sorrounding the human body
(2) Temperature of adjacent surfaces

{2) ‘elative humnidity of the air and
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(4) Motion of the alr

Heating, ventillation and Alr-Conditioning systems are
used in buildings to attain prescribed comfort levels
and to remove dust particles, bacteria, gases and other
matters of a noxious or unpleasant nature from the air
within the building and thereby increasing the level of
hygiene therein.

Sanitary wastes Services

This concerns the removal of wastes from the building and
their proper disposal. A very high percentage of water
supplied to a building end up as wastes and would have to
be removed alonn with other wastes introduced by the occu-
rants of the building being end products of biological
rrocesses in the body in order to ensure a sanitized

environment,

Communication Services

This describes all systems used for communication using
wired and unwired electronic devices, Most prominent
among these is the telephone. By their use it is possible
to settle a lot of matters which would otherwise have
required at least one of the parties involved to leave his
position to the position of the other, Information could
bte passed on in shorter times and unnecce isary expenditure
of time avolded.

Audio and Audio-visual Services

Background music and television systems are the most common
in this group, as applied to buildings. In commercial
buildings it is popular practise to install a music system
the production of which could be heard in all parts of the
building. Similarly in hotels and other hospitality
industries television sets in various locitions within the
s wne building would necessitate a central antenna system

wiich would link all the T,V, snts, Furt ormore in modern

Fral owvid sstem 13 not uneo non, whereby
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one of the T.V. channels is connected to video machine

which then enables lodgers to look on to programmes
played by the hotel management.

Objectives of the Study

A search for literature related to building services
installations in small hotels in Nigeria showed that no
work known to any of the university libraries, state
libraries and the national library has been published.
This search was prompted by the incessant allegatlons
levelled against small hotels in respect of inadequacies
relating to building services installations.

In recent times, people have started to emphasize the need
for rlaces of relaxation and anood lodgina places for
tourists and businessmen alike. The hotel is an institution
which should cater for people outside their localities

in terms of providing their comfort requirements apart from
serving as relaxation areas for persons in the locality.

In Nineria however, it is obvious that small hotels are
far more in number than the large ones, but unfortunately
they asre not properly serviced in most cases, There are
many reasons why this is so, as discussed in the previous

ipt ‘r. In order to restore the historic functions of
wot=1 it is necessarv to hring the services installations
t a lovel where these functions would be achievable,

towever it would be useful to know the existing state of
these installations so as to know which areas require
attention, the most attention. Unfortunately there is very
little written evidence to support the misgivings of hotel
users in the area of building services and the only way

of really establishina the true picture of the situation

15 to carry out the survey,
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3.4 Research questions

The Research Questions Investiagated Include:

1% pDetermination of certain characteristics of the
Hotel,

(a) Period of establishment of hotel
(b) Size of hotel (No of Accommodation Units)
(c) Types of spaces available in the hotel

2 Determination of the quality of management staff,.

3. Determination of the management's perception of
importance of various building services in a hotel.

. Nnetermination of the state of services installations
in the hotel.

Se Determination of the extent of provision of services
installations in the hotel,

6. Determination of certain characteristics of the
services installations -

(a) How was the design coneleved
(b) Wwho installed

(c) wWhat are the sources of supply

7e Determination of hotel users' perception of the
importance of building services in hotels,

3.5 “tatement of Hypotheses
This study is bhased on the following hypotheses:
1. There is an under-provision of the necessary services

required to provide comfort in most small hotels in
Kaduna, in terms of environmental conditions and
personal and environmental hygliene,

2e There 1s qross inefficiency in the operation of those
services that have been provided in most small hotels

in the country.

3 e vesthetic variables ars not considered in most
installations of services in most small hotels in

COUNntrve,
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4. That most of the hotels were bullt during the
period marked by incisive changes in the socio=-
economic and geo-political policles of the country
particularly within the last decade 1974 - up to
date, and as such a lot of the problems assoclated
with services installations are as a result of
non-involvement of qualified persons at the design
or implimentation stage or bothe

The survey instruments adopted here are two sets of
questionaires supported by a number of oral
interviews, This method of gathering information

was selected as it has proven to be the most con=
vinient for both the author and the projected sources
of information (the hotel management staff and the
hotel users), This conclusion was reached after an
ealier attempt at an oral interview proved unsucce-
ssful as most of the people met werelalwaya not just
ready for an interview and did not prove any good

at keeping interview appointments. BResides there is
not a single date-~base that could give any information
whatsoever (beyond the reqgistered names of the hotels,
and their location) pertinent to the objectives of

this study.

ey Instrument = 1

Tris is a questionnaire directesd to the hotel users and
contains a set of questions covering all building services
installations within the area of the hotel exposed to the
hotel user = accommodation units, restaurant, bar/lounge
and function rooms if any., (Appendix).

The primary purpose of the survey instrument - 1 1s to
determine; the building services provided in the hotel
wl're the hotel user is currently visikting; the efficiency
o' the installations and the visual impressions that they

' him,



< Resides these, it is also the intentlon to gather

similar information on other hotels which he might

have visited. Alsc it is hoped that the open ended

question at the end of the questionnaire would help to

expose any other areas not covered by the questionnaire.

Since 1t cannot be guaranteed that all information given

| by hotel management staff is correct to every detalil,

e . the instrument 1 would help as a cross-check to whatever
information gathered through the second instrument to be

_discussed in due course, :5
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3.§32wﬁ_\ survey Instrument 2

%" this instrument is directed towards the hotel management |
staff. A set of questions relating to the building 1
services provisions in the hntel and the condition of

such services are contained in thils instrument, simllar
questicns to those in instrument 1 have been asked and
other questions in areas that are likely to be known

only to hotel staff., The contents of the questlonnalre

LA

- 1is reprqducgd in the appendix.

oL rexthods and Procedure e
gt w:; - Wn, CREM

3,7.1 samplihg population:

- . study population made up of two categories of respondents
“'Q;'..az v 18 utillzed, The first include hotel users in selected
totels in Kaduna metropolis. The second include hotels
ranagement staff in the selacted hotels., The selection
. of these groups of people is as a result of the conviction
that information relating to services installations in
hotels can best be gathered from them, Among the hotel
users include users of Restaurants, Bars, and Lodgers,
The hotel management staff are those that have basic
rqualifications that would enahle them respond to the
ruestionnalre accurately and logically., This was ensured
by first discussing with the staff concerned and later
issuing selected staff with the questlonnaire,



J:7:2 5ampling Technique and Method of Administration of
nuestionnalre

In the case of casual hotel users a simple random
technique was employed., The questionnaires were issued
to persons at the premises of the hotel in a random
manner, Selection was based purely on the appearance

of the persons, Such persons were implored to respond
to the questions within the period in which they use the
hotel, Lodgers were however treated differently., The
questionnaire we delivered to the reception clerk, who
was instructed to issue every other person with one
questionnaire until the number of questionnaires was
exhausted. Fach hotel was aiven questionnaires to
administer in this manner. The questionnalres were then
collected the next day, qgivina about 24 hours period
within which to attend to the questionpare.

In every hotel, 2 questionnaires were administered to
hotel management staff which included, the manager, his
assistant who were considered to have the basic knowledge
required to respond to the questionnaire.

(n the whole 50 hotels were so trated and a total of 100

questionnaires were issurd to hntel staff and 400 to

t tel users = 100 to casual users and 300 to lodgers.
ltogether 500 questionnaires were issued, From a

pre<test, the time requircd to respond to the questionnaire

apart from that for the open-ended question was estimated

at 10 minutes for the hotel users and 15 minutes for the
staff,

3.7.3 Data Collection Procedure and Rate of Response

Casual hotel users had to return their questionnaires
b-fore leavina the hotel bv depositing with the reception
clork, Lodaers were asked to return the jquestionnaires

t next day (24 hours later), to the reception clerk, and

el staff also returned ¢ 5 thro igh the same



All returned questionnaires were collected the next
day of administering, In all 415 questionnaires were
returned which interpretes to 66% total response.
Table 3,1 represents the breakdown of the responses.

Table 3,1 - Breakdown of relative retérn of questionnaires

No of No of Noe. Fsable
o Questionnaires Responses Usable Response
o Administered
R o .
_a) Hotel Users 400 315 256 4%
b) Hotel Staff 100 100 84 84%
(asb) 500 415 330 66%

Overall the returns could be considered as good. Thus
- a data base for the study was establisBed with 330 usable
questionnaires returned. ;

Assumptions
The following assumptions were made in the process of

the SEudx:

(a) The questionnaire is a reliable method
for gatherinag information pertinent to
the objectives of the study.

(b)Y The hotel users and the management staff
are the best sources for information on
the situation of services installations in
selected hotles.

& (c) The hotel users and the management staff
- & are able and willina to give factual and
accurate information on the questionnaire

(d) The findinas from the survey would be
i similar to that obtainable if survey was
* conducted in any state capital other than
Kaduna,
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ANALYSIS OF DATA

Introduction

The data analysed was derived from 330 usable returns

of questionnairs from the staff and hotel users of 50
selected hotels in the Kaduna metropolis., Because two
distiact though homogenous group were identified as

source of relevant information, two sets of questionnaires
referred to as the survey instruments were drawn up.

The main objectives of this study are, first, to determine
the extent of provision of services, that is, the number
of bullding services components that are utilized in small
hotels generally., Also to be determined is the efficlency
of the installations in the said aroup of hotels. Finally
the study is also to help in determining the level of
consideration given to visual presentation in the layout
of services appliances and distributioen runs.

The analysis shall be presented in line with the research
questions enumerated in chapter II1I.

Determination of certain characteristics of the hotel

These characteristics which include, period of establish-
ment of hotel, size of hotel and the service spaces in the
hotel are related to the fourth hypothesis. It is believed
that significant changes in the policies of the country
some of which were consequent to unprecedented increases
in revenue from oil sales, directly influenced the rate

of proliferation of small hotels across the country. This
proliferation was in response to identified market in the
large numbers of people that immigqrated into the state
capitals and other towns that were affected by the changes
in policies and subsequent involvement in development
projects.
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Out of the B4 usable responses, only 4 checked the
period before 1974 and the remaining 80 checked the
period from 1974-1984, This tends to confirm that a
very significant number of hotels in the specified

qroup were established in the last decade, which result
was anticipated anyway.

The sizes of hotels was in all cases within the prescribed
l1imits for small hotels as set out earlier, between

30 and B0 accommodation units. All the 84 responses
indicated the hotel size falls within the 30-80 range.
This has to be ascertained to ensure that the survey is
beina carried out on the desired group of hotels,

petermination of quality of management staff

The quality of management staff highly affects the
appreciation they may have for the importance of services
installations. First the services components provided
may not be adequate, and a good management would normally
introduce other components if this anomaly becomes obvious
whereas a less capable management may not see anything
wrong with non-provision of the other services. Secondly,
maintenance of existing services which is very important
to ensure their efficient functioning may not be carried
out frequently enouah, It 1Is suspected that a good

numbaer of the hotels are manaaed by incompetent hands,
This was confirmed by the results of the survey, 68
respondents have not attended any instructional courses

in hotel management, and 51 have their first assignment in
hotel business in the hotel they are presently working in -
Table 3,2 and 3,3




Table 3.2

Queastion Yes NO

Have you undergone any

instructlional courses in hotel 16 68
management?
Percentage 19 81

Teosoatroe

Table 3.3
uastlon - Yes NO

Have you worked in any hotel of

a similar size or larger than 33 51
the one you presently work in? S : U
Fercentage 39,29 PO.?i

S S i
These flgures show clearly that a good pumber of the

- management staff in small hotels are not qualified to
work in thelr capacities, or at least work hardly
appreclate the responsibilities of a hotel towards her.
customers Iin some very vital areas which transcend adminis-
trative dutles, one of whlch areas 1s the technical aspects
of comfort requirements. Singularly the results from this

research gquestion may not be convincing enouah since it
may as well bhe possible that such persons, thounh do not
have any tralning in relevant areas of hotel management
may per chance have a reasonable level of understanding

of the role of services In a hotel, In order to eliminate
this doubtful situation the next research question was
investlgated, g

e

Determination of the management's perception of the role
of varlous components of bullding services In a hotel

Unless a provision is conslidered of importance to the hotel
by the management, it is unlikely that such provision would
be properly malntained, Thus is why thils research question
has t73 be explored,



The perception of manaagement in respect of services

requirements 1s a decisive factor determining the
condition of services installations in the hotel.

Table 3,4 represents the result of the research question

Question No %
“Tick the combination Cold water supply| 84 100
of services below which |Hot water supply | 84 100
you consider desirable |Electricity (int-| 84 100
in a hotel of a size in |errupted)
which you work Sewaqge plumbing 84 100
Telephone 84 100
Television/video B4 100
Alrconditioning 84 100

3.9.5

It would be observed that 100% of respondents believe

trhat all services enumerated are necessary in the hotel
but incidentally not many hotels have these services as
would be seen from the results of other research questions
later, This therefore indicates that there is a general
awareness regarding the comfort requirements in a hotel
relating to building services installations. It is
obvious therefore that other factors must be responsible

for non-provision of some services installations.

Determination of hotel users perception of the importance
of services installatlions In hotels

If the hotel users do not know what they want, then they
would definitely not know what they are missing. In this
reqard, 1f for example hotel users do not appreciate the
need for a communication system then thiy would not be
bothered by its none-provision. This research question
being discussed sought to find out what the hotel users
consider necessary building services in a hotel.

Table 3,5 below shows the distribution in this reqard, the
total number of respondents, the number that preferred
all the services listed, the number that feel they eould
do with less than all the services llsted and the corres-

Nna percent.anes,



3.9.6
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Table 3,5
Question No
Please tick which of Cold water supply | 256 | 100
the services in front Hot water supply | 256 | 100
do you consider essen- | Uninterrupted 256 | 100
tial to the hotel electricity

Sanitary plumbing 256 | 100
Alr-conditioning 256 | 100
Telephone 188 | 73.44
Television/video 196 | 76.56

It can be deduced from the distribution in table 3,5

that the generality of the hotel users would prefer to
have all the services listed, Although some respondents
did not consider telephone an important installation,
while some others did not consider the television
important, the percentages of these groups are not enough
to tilt the scale in their favour as could be seen from
the table 3.5. On the whole it can be said that hotel
users have a positive perception of the need for the
ftemized building services in the hotel.

petermination of the extent of provision of services

installations in small hotels

Both instruments were used as tools for investigating
this research nuestion, The same question was asked in
both instruments = Which of th= followinn services are
installed in the hotel? The services referred to were
enumerated and the respondent was asked to tick as appro=
priate, Incidentally the results show that the facts
given by the hotel staff were in tune with those given by
the hotel users, Table 3,6 shows the distribution in this
regard, It would be observed that a large percentage of
the hotels only have the barest minimum of installations
just enouah to keep the hotel going. Whereas 100% was
recorded for cold water suppy, sanitary plumbing and
electricity supply, the percentanes recorded for the other
shows that v are probahly eon idered extras

om 8y 'm
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Table 3,6
Hotel Users | Hotel Staff
1
nuestion Services No % No %
which of the following |Cold water supply 256 100 84 100
services installations |Hot water supply | 188 73.44 | 63 75
are provided in the Alr-conditioning | 168 65,63 | 56 6646
hotel? Please tick Electrical insta< 256 100 84 100
llation
Sanitary plumbing 256 100 84 100
Telephone/(Int= 40 12:.83 | 18 17.8
ercom)
Television/video | 130 50.78 | 44 52,4
score« | the lowest percentaqe of 15,63 and 17.8 respectively,

3.9.7

This is not unconnected with the fact that until recently,
not many people had access to telephones and it was thus
considered a priviledge rather than a necessary service. 1In

- the hotel however the intercom is enough to cater for the

requirements of the hotel users, A possihility of outside
calls is however desirable through an eéxchange at the
reception., This way lodgers could be ¢ontacted from outside
the hotel and he too could make external contact without
leaving the premises of his hotel buildina. This is very
economical for both the lodger and the hotel, as the hotel

can make small charges anainst such provisions which
thouch insignificant to individual hotel user is definitely
on tt= lona run some good source of income for the hotel,

petermination of serviceability of services installatlons

in the hotel
Although certain services installations might have been

provided in the hotel, one cannot completely assume that
they also function efficiently or are in a serviceable
condition., Tt may well be possible that the installations
do not work, or that the installation works only intermi
ttentlvy, The relevant research question was posed to
evaluas the 1l-vel of efficicncy of those installations

ortifiod . ting in the hotels,



Not completely unexpected are the responses from the two
agroups of respondents, The hotel users seem to be less
confident in the efficiency of the services installations,
where 1s the hotel staff are more confident in the
efficiency of the installations. Unlike in the previous
rese: ch question there is a marked deviation in the data
colle ted from the hotel users as against that collected
from the hotel staff., Really this turn of events is

quite natural, as hotel management would not easily
succunb to inefficiency, while on the other hand the hotel
users are ready to condemn at the least opportunity. 1In

it results that services

se

any « is obvicus from these

inst. lations in small hotels particularly in those
must be

the area

selec 2d for survey are not efficlent, There

under .ying reasons for this problem. However
most -elevant to this text is explored in the next research
question. Meanwhile table 3,7 enumerates the distribution
of reponses from the two groups in respect of the

research question just discussed,

Te

. Good Good Fair Bad No‘

No |% No |% No | % No [% Rei

Now would you rate |Cold water Supply | 28[10,9 174}48,4] 65 |25.8 |38|14.9]| 25

the efficiency of [Hot iter Supply 10 o4 16} 18,6] 90 |35,5 | 38|14 10!

pervices installa- |llec rical Insta- {10 o4 110]43 100] 39 36 |14 251
£ion in the hotel? |11at 'ons

; ;an i s a=| 2 B RO 7 2 3 . [

,ﬂ' - Very Good ti;:f iry Installa 0 180] 70,3 6]110.0 130111 25

g pifasd air--onditioning |20| .8 | 36 {14 | 86 |33,6 |26 |10.2] 16

& F Tel., /Intercom 1 0.4 3 1.2] 24 9,3 (16| 6.1} 14

e relevision 12 1 4.7 68 {26.8) 32 |12.5 | 20| 1.9} 13:

' Space Heating 3 1.2 12 4,7] 22 8.6 |5 24 42

KDY |
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Some of the revelations from table 3,7 corroborate
with those in table 3,6, The column eontaining the
total number of responses in table 3,7 should be
compared with the number of hotel users column in
table 3,6, Similarly the column containing the total
of responses in table 2,8 should also be compared with
the number of hotel staff column in table 3,8

Total Nc¢
V/Good Good Fair Bad ef Respc
No| % No|% No |% Ng %
1d you rate|Col | water Supply |3 | 3.6 36[42.,8 |45 (53,6 = | - | 84
‘afficiency of |Hot water Supply 16} 19 20(23.8 |28(33,3]| = 64
'wices installa-|Electrical Insta- |18|21.4 | 26|31 40 |47,6| = | = | 84
dn the hotel?|llations
tick appro-|Sanitary Installa-|18| 21.4 | 36|42,B [30|35,7| =] = | 84
h'. tions
_ Air-Conditioning 12| 14.3 | 16|19 26 131 - | =- |54
Good Tele./Intercom 10[ 11.9 |5 |S.9% |1 |1,19| = | = |16
Television/video 201 11.9 | 222642 |[10]11.9| = | = | 42
Space Heating 18] 21.4 | 12 14,3 |10(11,9| = | = |40

It is interesting to note that no hotel staff thinks the
services are in a bad state efficiency - wise. 1In any
case they seem to think it is in a falr state, which is
next to bad., Appropriate inferences shall be drawn by
comp«ring the tables 3,8 and 3,7, There is no doubt that
the d qgree of efficiency of the services is highly

quest ionable and most obviously below desirable standardse.

3.9.8 petermination of the role of some technicil variables
towards Inadequacles 1In the services Instillatlions

There are a number of factors that could “e responsible

for i{iadequacies in all forms, however this research
quest on sought to investigate those technical variables
relat=d to the installations. ipecifie ciestions in the
secor  instrument have been used as a vel ‘cle towards

towar 5 achievinn this qoal.
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The technical variables referred to inclu de:

(a) Frequency of maintenance

(b) Involvment of specialists in the design
and implimentation of installation.

These questions are designed to test one of the hypotheses
as would have been observed,

3.9.8.1 Frequency of Maintenance

All installations require proper mainten:nce to function
efficiently and effectively. Maintenance¢ should be

clearly distinquished from repairs, the "atter being as

a result of damane or mislfunction, where. s the former

is a periodic tone-=up of the =system to er sure continued

good performance, If a system is not adrquately maintained,
_ malfunctioning would set in which may le:d to eventual

-*;' damage of equipment and probably lead to a state of

N disrepalr, in extreme cases.

. Table 3.9

Very Often| Often Not|Often | Only Repairs
Nuestion No [ % No |% No |% No %

How often is maine-
tenance (not re-—
pairs) carried out [28 | 33,3 34 |an.1] 16{1° 6 Teb
on the services
installations?

The distribution suggests that maintenanc~ is carried
out aoften enough on the installations.

3.9.8.2 Involvement of Speclalists in Design and Implimentation
of Installatlions

nesian of services requirements of a bul ding is a
srecialist sub—consultant's job = the se vices consultunt,
5 a thumb=0f=rul innroach is ad ~ted and Installa-

s imn] Y rtisans ho would then
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only draw on their past experiences wher¢ such

experiences existed., This practise 1s ccmmonest when

the bullding owner does not in the first instance involve
an Architect in the bullding project. Wlen an Architect
is involved in the design of the buildinc, proper advice
shall be given to the buildina owner and all the necessary
sub=consultants who have to partake at t!= design would
have been invited. This way the service: consultant who
would handle all problems relating to services in the
building would have properly 1iased with the other
consultants, determined the services req irements of the
building based on the functions of the bi ilding, the sije
of probable demand and put into consider tion limitations
imposed by other sub=consultants worke ! or instance,
services runs would have been checked with structural
layout and where necessary ducts may be jrovided to
conduct services vertically through the tuilding or
amendments might have to be made to the :‘tructural drawings
to ficilitate the ease of installion, I any case there
would be proper co-ordination between thr consultants,

The services consultant addresses himsel! to all the
variables involved in the design of services installation =
functional, technical, aesthetic, and ecc nomic, If the

inst 1lations are then bhased cn the desi: 's then malntenance
would he the only link required to achie' * on very effective
and efficient installation.

Below in table 3,10 are a hreakdown of t! - responses of
about 84 hotel management staff relating to the involvement
of Archltects and services consultants 1r physical deve-
lopm-nt of the hotel,
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3.9.9

Table 3,10

Yes NOo

Do you have access to or are
in possession of the design 60 24
drawings on which the hotel
development was based?

Is there any indization on
the drawinas that were
designed by an Architect? 14 24

Are there any drawings on the
services installations?
(water Supply, Blectrical R 50
Inst1latations, Air-con-
ditioning etc,)

From the figures in the table above, one ~an say that in
most hotels services installations were rot based on any
desiqns, as no drawings are available to prove otherwise.
Although many of the respondents believe that an Architect
was involved in the hotel development, it might have
actually been a Draughtsman rather than ¢én Architect, as
peopl~ still cannot distinquish between the two, besides
the f .ct that some Draughtsmen parade the nselves as
Archi-ects, If an Architect was involved then there is

i 11} ‘1ihood that services drawinas would have been made,

The « .en Ended HJuestion

On both Instruments of survey the last question requested
respondents to freely comment on services installations

in hotels., Respondents to the first instrument (hotel users)

more readily gave comments than responder ts to the second
instrument, It was gathered from the conr nents given by
the hotel users that:

(a) There is not enouah servic »s components
in the hotels which means some areas of

comfort are nealected, Pcr instance some

respondents compl:ined ab« 1t staying in
inhe :ted rooms in wvery €o ! weathers
juring *the tan per is). yome: of tb

e pon- rovision of Alr-
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(b) Existing services install:ztions are not
very efficient. Most of t e complaints
here related to ceasation In water and
electricity supplies, The- e were also
some on the frequency of asailability of
hot water.

(c) Aesthetic aspects of the iastallations

" were feverntly attached, “omplaints of
by eyesaws in the toilets ancd on the facades
o of the building was abunda-t. This is
B - a8 directly traceable to the fact that competent
= hands were not employed ir the hotel deve-
lopments as far as design is concerned.
Although there were many c¢:-her complaints
and comments only those ar: relevant to the
hypotheses of this study F :ve been extracted.
3,10 SUMM: 'Y, CONCLUSIONS AMD RECCMMENDATIONS
*.
3-10.1 Intrc :uction
o pue t»> the nature of demand on hotel services in the last
‘ decad> in the country, there was a prolif-ration of small
hotel s whose proprietorship were not expr ~ienced in hotel
busin:ss. The circumstances resulted in i1 very rapid
qrowtn in the hotel industry all over the country. The
manne - of arowth was such that hotel buil {inas had to
be coipleted quickly to meet the demand ¢ a usually
(2 exist ing market, found in newcomers to cc intries of deve-

t projects and places scquiring nev status considered

t~ h e a likelihood of enaenderina busir ‘ss opportunities.
The { inctions of the hotel were reduced t isically to
provi iing a place to sleep in and the adninistrative
requirements to support this, Comfort ccasiderations
were ~elegated to the background and this affected the
servi es installations in all ramificatic s. This happened
it a "ime when the economy of the country was booming and
when -here was a lot of money to throw ar »und in pursuit
of mc e money., Today the tempo has wery :eriously

ce)! rated and the hitherto tolerable st .te of building

rv installations ha complet ly unacceptable,

\tina disftection,
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igh this trend was nation-wide, this study is
ntrated in Kaduna which is one of the state capitals
» country and which obviously was one of the most
ted towns by the malady afflicting small hotels,

urvey was carried out by using two survey instruments
irst directed to hotel users and the second to hotel
ament staff,

rch questions investigated in this study are:

sre certain characteristics of the small hotels
ommon to most of them like, period of establishment
ind type of functional spaces available in the hotel?

hat is the quality of tihe management staff in this
wotels in relation to hotel management experience and/
nr professional qualifications?

iHiow does management percieve the role of bullding
services in hotels?

How do hotel users percieve the pole . of building
services in hotels?

vhat is the state of building services in hotels
with respect to:

(a) extent of provision and

(b) the efficiency of installations

‘re there any desians on which installations were
vased?

wypotheses that guided the study are:

There is an under-provision of necessary building
services in most small hotels in Kaduna

There is inefficiency in the operation of those
services that have been provided in the hotels

rhere is no consideration for aesthetic variables
fn the layout of installations

Most of the small hotels were ddveloped at time of
remarkable chanaes in the scio-economic and neo-
wolitical lifestyle of the country during which period
tependence on hotel 15 S i unprecedented nroportions,
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5. Competent hands were not utilized at design stages

of these developments
The survey instruments in the form of questionnaires
were administered on two groups of respondents - hotel
users and the management staff, Analysis of the responses
was carrled out against a data base of B4 usable returns
from the hotel management staff and 256 returns from the
hotel users,

3,10,2 Findings from the Analysis of the Data Collected
It was observed that most of the small hotels were
estah!ished within the last decade, and that they all
have “imilar functional spaces namely accommodation units,

bar/r -eption lounge, restisurant and in very few cases a
limit. 4 number of parking spices. Also most of them
expre. s thelr services runs on the facades of the building
in a manner repulsive to the eyes, The qualification and
experience of the management staff in most of the hotels
falls below desirable standards. This obsérvatlon is made
from the percentage of the management staff that have had
any i structions or previous experience in hotel management,
Irres; 'ctive of the lack of professional qualifications and
exper =nce as observed in the last paragraph, hotel

manaa. ent staff seem t~ 3t least appreciate the need

for a 'ider ranne and efficiency o services installations,

A sim lar expression has been observed from hotel users.
Reaare ing the state of the services installations in the
hotels, both aroups agree up to the components of services
insta lations that are utilized in the hotels, but there

is a « isagreement on the efficiency of these installations,
Where: 5 the manaacement tend to want to believe that there
is at igh level of efficiency, the hotel users have a

dif fer 'nt opinion. They think that there is a lack of

effic’ ‘ncy in the operations of the installations,



All tie hotels have the following services:

Cold 'ater Supply, Electricity Supply, and Sanitary
Plumb ng., 74% of respondents say there is hot water
suppl in their hotels, 65% for air-conditioning, 16%

for t lephone/intercome and 51% for television/video
servi es,

The o en ended question revealed some information which
are very 1lluminating. Management staff mostly left the
open « nded question unanswered and the few who answered
them ust briefly did. Almost all of the responses tended
to su 3est that the servieces installations in their hotels
are ¢ tisfactorv, None commonted outside the quality of
the i stallations,

The r.sponses of the hotel users were however quite
lengh .y and touched on varying points, Relevant to this
study among the comments ares '

(a) The hotel services are not properly
maintained particularly the fittings in
the baths. 5Some fittings are so nolsy,
they constitute a nuisance. Some are not
tidily fixed while others do not function
properly, particularly the water closet

1stern,

(k) ome istom ra wl ire reprasentatives of
aovernment aaencioes and private orqganizations
ind who have the priviledage of staying in
hotels either when on temporary assignments

outside their stations or who have been

newly posted to other stations, instead of
staying in the hotel, strike a deal with

hotel management, and subsequently collect
bills to cover the period of thelr purpoted
stay., Claims then made from the sponsoring
body are split between such a customer and

the hotel mananemont staff. Thus the customer
may never know what the services in the hotel
are really like.
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(c) Almost all the hotels are privately
owned and the proprietors are more

interested in their profit than anything
else not even the comfort of the clientelle,
.f‘;-.l. F]
;‘."?'3 Cconclusions
" §
?tfﬁ” The conclusions reached here are more or less based on
E‘é'_ inferences from the analysed and are enumerated below:

For 1.

_ 2.
i .
!PQ{ &

o

Q‘ " 4

The variety of components of services installations
utilized in small hotels in Kaduna are not enough

to cover all aspects of human comfort requirements.

Room heating, communication systems and entertainment
provisions in the form of a centralized video/television
s«tem are lacking in many of the hotels, If these

ars provided alona with the other services there would
be: more satisfaction amona hotel users.

The operational efficiency of those services which

are provided 1s not satisfactory. This 1is principally
due to lack of proper maintenance and more fundamental
problems relating to the design of the installations,
whereas problems In the operation of appliances are

at tributable to maintenance,problems relating to the
distribution system are definitely as a result of
inadequacles resultina from thumb=of-rule approach

to decision making.

Most of the hotels were estahlished b private
enterpreneurs the proprietorship of which have no
appreclation for the comfort requirements of hotel
u-~rs, nor the need to utilize competent consultants

i the development of the hotel project. Utilization
of plumbers and electricisns who have only rudimentary
ki wledge of installation and methods but who have no
knowledge of desian renuirements seem to be the system
alopted in these developments, which approach has
definite consequences expressed in (1) and (2) above.,

There is a arowing appreciation by hotel users for a
more comprehensive services installations ranage in
hotels. The narrow ranqge provided is increasingly
unsatisfactory and hotel users are likely to become
very selective in respect of the hotel they lodge in,
in a bid to enjoy a wider ranne of services to satisfy
thelr comfort requirements, It would be necessary for
t'» hotels to start thinkino seriously of including

t' hse components that hiave been missing if they want to
continue to remain in business.
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5. A sthetics of installations has never been considered

scriously in most hotels, Layout of sanitary fittings
and teatment of distribution pruns are handled with

a solutely no regard to the psycholoaical impressions
o the clientelle., This cannot be divorced from the
lc-vel of appreciation of the hotel owner.

6. Tiere is a tendency to trade-~off comfort of client
to profit making. The level of investments is
gonerally too how to sustain a viable hotel project,
t'us some suhsystems of the building system, particu-
1 rly the building services subsystem suffer a great
deal, Since this practise is predominant among small
hctels, it follows that the necessary pre-development
s‘udies were lacking. This of course cannot be without
problems and these prohlems are wide-ranaged touching
o all aspects of the services installations.

Recon ndations

It ha been ohserved amona small hotels generally that
stand rds in all ramifications are much lower than

“obtainable in the large hotels. This need not be the

case, A hotel is a hotel, whether large or small and
good - ualities should not be restricted to large hotels
only, There are certain fundamental values which are
tradi' ional to hotels and these must be observed no
matte; the size of the hotel, cComfort is the most sacred
word n the temple of hotel business, and it should be
the gral of every hotel developm~ont,

The 1 =2a of small hotels in itself is a good one when

on® ¢ nsiders that larqe hotels require very complex

manaa« ment which may not bs very easy particularly when

the are of hotel #velopment in Niceria 1s set against the
experiance required for mastery, It would be better to
start from small hotels and gradually acquire experience
which could then be applied in future to medium size hotels
and e :ntually large hotels., It is like climbinag the ladder
f rom e top, attemptina to go into large scale hotel

iavel -ments, and for t»is reason it 1s aprreciated, the
ls t rv, hut then smill size does

"tiv‘ -
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The rost fundamental problem affecting the building
services installations of the small hotels as would

have bheen observed is that of an unplanned development.
Hote! development like other developments belonging

to tr= commercial building type require an elaborate
initial study. Such a study would naturally embrace

a market survey to determine certain characteristics

of tte clientelle at which the services of the hotel
shall be directed, including the size anc nature of

the clientelle, required investments = bcth initial

and running costs, the estimated time for amortization
of irvested capital and profitability, ~ e portion of
the westment for the building works sh 11 be further
appor tioned to the various aspects of the construction.
The ! ;ilding services would thus sonsume a percentaqge of
the tntal costs of construction. This p¢« r€entage varies
with building types and with the size of the building.
For this reason, it is best to involve ccnsultants in
the ; lanning of such developments., Deci:ions on the
perce ntage of the total construction eos's that would

go irto building services installations :»uld have been
arriv~d at, at the planninag staces of thr development and
for : hotel development would depend on ! actors including:

(a} yize of ! hotel (cecomm !stion units and
other functional spaces)
(b)Y The location which would ~termine sources

of supply to the installa' ions and distance
between source and buildir g, where existing
sources are utilizable,

(c) Government tariffs

(d) The components of buildin< services to be
installed,

‘/nhen lecisions have been reached on the components of
bull ing services to bhe installed, which would have come
abou: after due consideration for functir nal variables =
by ¢ is meant the functinns tc e per 'rmed by each

rit b comf -+ roenmirements
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)f hotel users - the technical and economic implications

f these provisions would then have to be considered.
he technical implications would include:

(a)
()
(c)
(d)

wstimation of demand

Distribution system

Storage requirements (where necessary)
Alternative means of supply (where necessary)

5 a follow = up to the recommendations expressed above,
ne next two chapters are devoted to discussions on the
equirements of a 45-bedroom hotel ;R.respect of water
ind electrical services., .gh
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CHAPTER 1V

USEFUL CONCEFT> IN cSNGINtorING SLRVICES

Introduction

One of the most important means of attaining comfort
in buildings is through an effective engineering
services installations. This fact is even more obvious
in the case of hotels where comfortability is the
watchword. However, up to date, most services installa-
- tions have been executed usinag a thumb-of-rule approach,
which has resulted in under-provision, inefficiency and
subs: juent inability to satisfy comfort requirements,
Ruil“ina services, conform toc any reasonable definition
of a .ystem, although in th: context of a building where
the uilding system is encompassing the services system
is only a sub=system,

The idea that shelter {tself is a dynamic reactive system
having some features of an organic syltemhis not new,

In 1257, Cesar Daly, commenting on Bany's London Reform
Club noted that ",....e.othe building 18 not an inert mass
of stone, brick and iron, it is almost a living body with
its hlood circulation and nervous systems. In these walls
whic . appear so immobile, there circulate gases vapours,
flui ", 11quids, in examinina them closelv on discovers
flue:, pipes and wires -« the arteries, veins and nerves

of a new organized beina - throuagh which heat is conducted
in winter, fresh air in summer and throughout the year,
light, hot water, cold water, bodily nourishment and all
the numerous accessories of a high civilization (1).

Maver T,W, (2) extended the sense to a biological analogy -
the !istributive network of engineering services could be
like-~d to “e veins, arteries and nerves of a living

crea ure, transportina matter and energy through the

st ure. He went furthor "building design has tended

il1lel naturets move away from massive and exoskeletal
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struc-ures with rudimentary distributive systems to
light structures with complex distributive systems,"

As a sub-system of the building system, the services

sub-s ystem interacts with other sub-gystems, within the
building system and alsoc the environmental system. A

part >f a model developed by the Bullding Performance
Resea~ch Unit of the University of Glasgow (fig.1)

striv:s to explain the interaction between the various
syb-s vsstems of the building system and the environmental
systen. The services sub=system should thus be seen as

an imo ortant inteqral of a more composite system and

its ¢ 'sign process should he hoth systemic and systematice

A Sy: emic Concept

Undou ‘tedly there is a multiplicity of building services
with rheir different technologies, however a common

basls can be established for them, A system can be

defin:d by the relation between its inputs and outputs
(fig.’) (3). The function of a system is to transform
avail ble inputs to required outputs, where inputs and
outpu s have their nature described, Such a system can

be re erred to as a flow system, Indeed all buillding

servi ‘es with whieh this text is concerned are flow systems,
The = stem is surrounded bv its envirenment which could

be ur nclosaed i.,e. non-systemic, Certain parts of the
envir -nment are more intimately assoclated with the

systen than the rest, These are the resource environment
from /hich the system draws inputs. When the inputs go
into “he system a controlled environment is achieved. The
contr slled environment is maintained within the limits
dicta-ed by comfort, by the systems output. Products of
the t-ansformation which do not contribute to the output
requi ed in the controlled environmant are secondary output

such 35 heat emitted from an incandascent lamp,



Such secondary outputs miaht constitute disturbances

to tt2 controlled environment (fig,3)s These may

result In variation in demand on the flow system. The
system therefore requires to he continuously informed
about the state of 1ts environmant so that there 1s
apprcpriate requlation of output. (£19.4) The mechanism
by which information iIs generated interpreted and

apprcepriate action taken is the control mechanism of the

A

flow system. Indeed, a sysmetrical relationship may be
sald to exist between the control mechanism and the flow
system with the input and output of one being respectively
the cutput and input of the other (£f1g.5). If the

funct lon of a flow system is described as that of trans-—
form. ~ion of inputs to outputs, .hen we can identlfy

3 kir 15 of transformation: SR '

1« A transformation in space from polint of
supply to a demand point (distribution)}

2. Transformation in energy (conversion} and

3. Transformation in time between supply and

demand levels (storaqge §ENCtions)
: I_I.;;: *'-h @M--‘Lf"*':

For &1 efficlent and effective system, there has to be

a balince between the resource environment and the

contr 11led environment in terms of the requirements of

the laitter and the capacitv of khe former to meet these
requi “ements. For there to exist thils balance, the
char=~teristics of the controlled environment must be
studi s carefully and its requirements deatermine, wherefore
the caitput needed to satisfy these requlrements are

jdent ified, These requirements are highly subjective

and would depend on the physiological and psychological
neads of the occupants of the controlled environment,
Howev :r, these needs could he safely estimated for a known
arour of people. Next, the svstem is then provided with

a recHurce énvironment which would adequately satisfy
those requirements, (fig.8). Beling a flow system, the
tran: ormatlion process and the vehicle fnr the necessary
tran: ormation woild constitute o third irea for desian

st sarvicrs oniineer,
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with these properly coordinated, there would be harmony
hbetwe *n the physiological and psychologlcal requirements
of oc upants and the characteristics of the controlled
environment, Three stages are therafore indentifiable
in th» design of services installations:

(a) Dpetermination of requirements of the
controlled environments

oy (b) Dpetermination of capacity of resource
: environment necessary to meet requirements.
£y (c) Determination of characteristics of the
% distributive component required to ensure
3 an efficient and effective systems,
»'
4.,% Desic Constraints

Fven 'ith a very carefully worked out approach to design,

few b ildings practice have optimized systems,

. There are a number of constaints that afflict the design
of bu'lding services:

1. Very few sub-systems are sufficlently well
b understocd in themselves to allow syb-systems
- optimization to he carried out,

i 2. Fven when (1) has been overcome there is often
a lack of economic and similar crucial data
required to allow a cost=benefit analysis to be
carried out,

3. The effect of one sub-gystem on another are
often difficult to model and evaluate,

4, The time required to perform modifications/
reappraisal may prove inpractical,

#.4 Funct ons of System
Let u: now return to the functions of the building services

e systen and examine the three modes of transformation

earli r mentioned,

44.1 Distr Hution Component
At e t one distribution component 1s contained in any
flow teme / M2INS : ronponent maikind is able

limi-s impased



by our physique, and can thus plan buiidinqs free
from constraints of providing natural lighting and
ventiltation of keeping circulation routes within walking
or climbing distances, It is also possible to inhablt
depths and heights without physical (but perhaps not
"psych¢1ogica1) strain, Hostile environments, can now be
cnlonized, dependinag on movement into the environment
of all necessities of life, and the removal of 1its waste
produ:ts. Thus it is that a flow system operates over
distance, Flow i3 effected through channels and all
chann~1s exert a resistance toc flow, which 1s a function
of ch nnel size {cross-sectionnal area and lenght), The
resisrance of a channel may he constant or varlied,
sm,-mﬂyaﬂfw»¢g;,ww5+-m;.gw,_wwwup.iqﬂm@y{hgggya;;;ﬁmu¢~
Arsoc ated with the movement of a fluld through a channel
are t-o variables which measure the enerqy state of the
fluid. At any time *t*, one has the same value at each
end of the channel and this can be referred to as the
Throgh-Varlable, T(t) - a rate of flow, fﬁe other has
 different values at the terminals of the channel, and
t-e difference at time Yt' is callsd the Across-varlable,
AEE) +f the channel. The value of A(t) at any point along
“7i+g*1anght when there is a flow. FPor examplé, with
w ter flow through a pipe, T(t) is measured as the rate
a which matter enters and leaves the pipe (measured in
k loc-ams/sec)e Also, there is . difference in water
p-assure at each end of a lenght of plpe and thls 1s the
across~variable (measured in newtons per square meter).
The corresponding variables for an eleetrical conductor
are, electrical current I(t) and voltage difference V(t)
and for a thermal condurctor they are heat flow and

P

t:mpersture difference,

™ 2re 15 an empirical relationship hetween the throuqgh
a-d across-varlables, and the channel reslstance., For

e adt ~ical Flow the relstionshin is linear ind expresser]
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in th. Ohm's Law, V(t) = I(t)R where R 1s the constant
value of electrical resistance,

Our m.in concern is for distribution of water or alr

as pr mary commodities or as secondary media for

distr bution of thermal energy. Resistance to fluid
flow s made up of viscious and turbulent effects and
varie: (but no directly) with flow velocity., The
gener .1 equation for fluid flow is P=P(Vx/Dy) L where
P=Pre: sure difference F=Configuration factor v=velocity
D=Diareter of (circular) channel, P=Density of fluid
L=Len ht of channel, and x and y are constants typical
distr “ution problems, therefor~s involve for each channel
three variables; channel resistance per unit lenght
(usua ly measured as a cross-sectional area), through=-

flow . ate, and across-difference.

Gener.lly the flow rate throuah a channel 1s a requirement

on th- system (e.g. current required at an electrical

termi  al, mass flow of water at a tap, volume flow~rate

of ai: in a duct). If the value of A(t) is fixed outside
_systern then the only unknown is the resistance of the

chann' 1, For systems where this resistance is constant,

it co 14 be easily determin~ed hy formula; and for a

given lenght of conductor the resistance is inversely

propc tional to the cross scoctional area. This way a

suita le guaage for conductor is determined.

The power of a fluid is the product of its through = and
across-variables (p(t)=T(t) A(t) and i8 measured in watts.
Hence , the alr power which is expended in overcoming energy
losse:. in the duct is the product; (velume rate in cubic
meter: /second) x (pressure drop in newtons per square meter),
The ur its being newtons-meters per second, routes per second

or wa ts,
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For a 1m duct, the volume flow rate 1s about ‘1.0m39.‘1

there ore the air power is 0,55w. This is the power
the fin must deliver, thus a suitable fan may be
selec-ed from manufacturers' catalogues,.

The discussion up to this point has been limited to a
singl : channel between a point of supply (source) and

a poi .t of demand (sink). Now let us consider combina-
tions of channels, between multiple sources and sinks,

we ne~d systems laws that govern the distribution of
throu'h = and across-variables in a network. These laws
are t » laws of Continuity and “ompatibility respectively
(3).

Simpl put the law of continuity states that the flow

into « node equals the total flow from it. Hence for
(fig.”) we have, 152 + 55, 52 4 Ssdlls, 55 + S6a54 4 57,
what 'his law implies is that given a system boundary, then
the s'm total of T(t) entering the boundary equals the sum
total of T(t) leaving it. If this is not true, then the
bound ry contains more sources or sinks, (fig.7). Here

we hae 31,56 = 53,37,

The 1 w of compatibility conrcerns cireuits in a network
such s that comprising channels, AC, CB, BA. Provided
that ne circuit is traverszed in a consistent direction,
the t tal sum of across-~variables differences within the
circu t is zero., Hence for tre stated network,

A(t) .+ A(E) o + A(t)g, = O where Aft)hc = A(t)ca.

Conve:r sion in Svstems

The fcrm of energy in the resource environment is rarely

s ame ;i is reaquired in buildinns, although the solar
enern is an interesting exception in thils respect.
Howey -, we are assuminn that our energy his been converted
ind i in ke Form immedi ot 12 1hle in our buildings
ity of nossibilities

1

f 2 Ssuf LIS o
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4.4.2

i

Stora e In Systems

Storaie is mainly used to ensure some kind of perpetual
equilibrium in the supply-demand relationship imposed on
a sys ems A storage component is introduced between two
conse utive components of a flow system when the second
compe ent is subject to variable demand which may bhe
diffi -ult to match with supply perpetually due to
operzc:ional reasons,

There is an economic relationship between the size of
the s-orage component and the cost of the distribution
chann:1s3 the savings in costs of the latter increases
with n increased capacitv nof the storage component,
althc gh the cost of storane also thereby increases,
The < orage function of the building services system
relat :s mostly to water services,

Here “he storage cistern performs any 'or more of the
follo /ing functions: B
(a) 1t provides a buffer against heavy

instantaneous demand on local authority
maine.

(b) JServes as reservoir in the event of
failures in supply by local authorities,
¢ that will ¢ : ¢ § ’ iclent sizing of

pipew 'rk and clistern include:

(a) Rate of demand
(b) Costs associated with eistern and pipework and
(c) The pysical laws of fluid flow,

Knowi 17 that the demand for hot and cold water over time

is va-iable., Let us consider a possible rate of supply

of wa ar to the cistern from the local water main represented
by t+ : line AB (fig."7 ).
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The r i ite of demand for water exceeds rate of supply
from time ta up to time l:x thereafter the supply
begins to catch up with the demand until at time t

the cvcle is complete, The behaviour of a cistern

with the given supply rate, subject to the given demand
is represented beneath the graph in (fige 7 ) At time
ta’ the level in the cistern beqins to fall and the
ball- alve opens., The level continues to fall until
time t 1s reached, after which the level begins to
rise until the time tb when the cistepn 1s once again
full and the ball-valve closes, Thus for the given
dema: ! pattern and the given supply rate MN, the cistern
must ve had a capacity of lasst XY ecublic meters in
orde:; to cope with the demand, (Fiqg.%)

Assun * a supply point A and given the size of a storage
cistern and the required pressure at the ball-valve,
the size of the pipework between A and the cistern which
will orovide water at a rate MN can be calculated using
laws »f fluid flow., Once the pipe size is known the
pipev srk can be costed. The total cost of system is
equal to the costs of the cistern and the pipework. If
the < 1pply rate MN 1Is changed, then a different cistern
capac  ty would be arrived .t, subsequently a different
cist n and pipework costs ' 1 different total cost,
It i therefore important to investigate a variety of

supp! 7 rates for economic advantaqe,

" STATT ITICAL APPROACH TO DECTSTON=MAKING

In ccasidering the demand which supply must meet, it is
important to note that it is not always that the supply
is designed to exact demand, The case of a hotel building
with say 30 bedrooms is a good example, In estimating

the c-:mand, it would be unusual to assume all taps in the

room: running at the same time for many reasons,.



Inste d, there has to be a reasonable percentage
acceptable for use in design, this percentage is a
funct on of the probability of multiple us taps.

The probability of an event occurinag is give by the
ratio of the number observed occurrences of the event
to the total number of possible outcomes of the
exper'ment, So if a die is rolled 100 times, and if a
- particular spot shows up 10 times then the probability
~of the spot occurring would be said to be 10/100 = 0.1,

this 1eina the number of occurrences of the spot to the

total numbher of rolls of the die,

with uilding services the aorroich to the probability
theor would be slightly more complicated. If we consider
that ‘n a 60-minute duration, a water tap is in use on

"~ five occaslions, and if each use lasts 2 minutes, then we
could say that the number of outcomes in which the event
occurred (use of tap) is 5x2 = 10. Thus the probability
is gien by 10/60 = 0,166, 1In this example the duration
of th¢ demand rather than units of time is the outcome
of ex ~2riment, and the probability of a demand occurring
is th refore the ratio of the duration of the demand to
the t<+al study period.

when 'here is certainty thait an rvent will not occur we
say tie probablility is zero and when there is certainty
that .n event will occur, we say the probability is one.
The probability of any event lies within these extremes,

A pipc supplies two water outlets (taps) A and B, the
proba! il1ity of A being in use is PA and of B being use
pﬂ.
of pr  hability, we can make two statements safely;

I >t us assume PA = 1/3 and F_ = 1/‘. Prom the laws
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is given by (PA
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APPLT "ATICN

The probability of either A or B being in use
+ Pp) = Vg 5 1/ =7

12,

The probability of A and B being in simulta-
neous use is aiven by (P

A 12

Now 1:t us imagine a building with 20 water taps, each

with s robability of use of P

= 0,5. The probability of

all b+ing in simultaneous use would bhe axax;xp.......go .

(P)n /here n = 20 and P = 0.5 and (P)" = (0.5)20.

pract cal desiqn purposes we

too, hat less than 20 would
us sa - 'r* number are in use
proba 111ty of r out of n in

Pr = ”CC(P)r (1=-P) n=r where

by (n)

(n=1) (N=2) =wweee-=(1),

For
should assume and logically
Let

be in use at a time,

ou* of n taps then the
use would be:

ncr = n'

and n' is given
e (n=-r) "'

Let u: now assume n=10 and P=0,3 then we can compute

Pr fo - various value of r from 0 to 10,

NUMB! IN USE PROBABILITY CUMULATIVE
S A
P L0728 0.028
1 P, = 0.121 0.149
2 P, = 0,233 0.382
3 Py = 0,266 0.649
: 4 P, = 0,200 . 0.849
5 Pg = 0,102 0.952
6 Pg = 04036 0.989
7 P, = 0,001 0,990
4 , 0,000 0.990
0. 0,960

Oti.l 4
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One ¢ in infer from these computations the following:

(a) Designing for 5 in use simultaneously
means probability of satisfying 95% of
total demand.

(b) Designing for 7 outlets in use simultaneously

has a probability of satisfying 99% of demand.

(¢) The probability of 10 in simultaneous use
is only 0,000,000,0729,.

_We ca) see clearly now, how the probability distribution
could help towards an economic design,

Even 'ore accurate predictions could be arrived at if the
char~s teristics of demand are w=1l1 studied. Under such
circt stances, the Binomial Frequency Distribution, normal
frequ ncy distribution reqression and ecorrellation are
some of the statistical techniques that could be employed,
_ ot
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CHAPTER V

SERVICES REQUIREMENTS OF 45-BEDROOM HUTEL - COLD AND HOT WATER SERVICES

e ~ INTROLUCT ION

This chapter discusses the services requirements of a 45-
pedroon hotel in respect of cold and hot water supply.

3
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Following the sense of the discussions in the previous

chaptc rs, the procedure shall be first to identify the
functions of the water supply system, and subsequently

" the technicalities of the provision. In l:,ha process of 8o
doing. economic considerations would be given proper attention.

T

The a .thetic variaoles associateoc with the provisions, begun
to be taken care of atc, th. ocuilding was conclieved by the
autho: who is also an architect, Thus, ducts have been pro-
vided in the building to cater for the vertical transportation
. of the services and trunkings and false ceilings shall be used
~ to corceal services running horizantally._:(

e Ao

# 2 4

e
F- 2% ¥ "

The finctions of the water suprly system in the hotel include:-

i

;:‘q‘t
gl

1 T o {

(a) Frovision of Potaple water for drinking

(b) trovision of water for hygienic requirements which
include: washing, dathing,

(c) Frovision of water fur use in the Kitchen and
associated areas.

e Tes

E (d) Frovision of water for use in fire hazards.
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5.2

Se2.1

CCLD AND HOT WaATLr SUFPLY

Tre importance of water supply to a building cannot be
over-emphasized and varies with the use to which the puild-
ing would pe put, 7The need for sustainance of organic

l.fe is the most fundamental of all the uses of water,

but almost equally important is that of hygienic require-
m nts of the pody and the environment,

M ins Distribution

Usually outlets from water service reservoirs are split
i'to a numuer of trunk maeins servicing different areas of
& layout. Ideally there shoula e at least two of Such
m in trunks Serving each area tc minimize the disruptive
€ fect of any fracture or oreakdown in the main,

wWithin each area there is a network of secondary mains
ringed to the trunk mains and from whgch street or branch
m.ins are taken and finally from these, the service pipes
tu individual premises. 7The service mains are divided into
sictions and slvice valves (of the gate type) are used

Lo isclate each section for repair, maintainance or any

¢' heér purposes,

rvice maing must provice sufiricient pressure ana quantity

water to the premises Lhey service, For the lower floors

the buildings (and for adeyuate for bungalows or low rise)
pressuse of about 30m head of water 1s considered adequate
r fire fighting. Fressure about 70m head of water will

d to waste and excessive noise in the pipework, within

o= =

ne premises, Tall buildings may require additional pumps

-

» boost the mains supply pressure., It is note worthy there-
i re that the lecation of service reservoirs in respect to

=as to be served mu-t we given due consideration in planning

.cheme,
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5.2.2 Service pipe

In Nigeria, galvanized mild steel is most often used for the
se:rvice pipe connecting the watcr main to the puilding. The
wa!er board would normally make this connection to the main

anc terminate their connection pipe at a stop valve which

is most often placed below the ground just ocutside the pre-

mi:es - Fig. 5.1. The remainder of the supply pipe, could
be fed into a break-tank from which with the aid of a pump-

in' device tne water is taken to the storage cistern within

(m stly at the top cf) the builcing, or the supply pipe

mi nt cennect the m.ins pressurs is consicered adequate at
al times,

NS B 1 connEcTion OF STROIe Pies TO KMAI0S
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In small installation, connection can be made to the water
ma 1 without shutting off mains supply. This is done by

cl mping a special water tight bex to the main, then drilling
an tapping the main and introducing a fervle into the hole,

ti operation being achieved by special revolving tocl box
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which sits a top the waterlight box. The connection pipe

is then connected to the ferule with a large radius elbow

or a 'goose neck' if lead is used., An internal screw plug
within the ferrule can now be raised and flow goes through
to the building. In large buildings however, where 100mm
diemeter connection is to be used, say for fire fighting
purposes, it is neccessary tc shut off the relevant section
of the main and introduce a tee into the run of the main, at

an appropriate position.

¢ 5.2.3 Pipe Sizing

There are aquite a numoer of factors that affect sizing of
pij- s in an installation, anc these shall be individually
tre .ted in due course, In any case, there are quite a num~
ber of good guidelines already established by different
authorities and research bodies on this subject and these
shall be heavily depended upon.

Se263.1.

Asscssment of required flow rate

The required flow rate, would be determined vy (a) the

flo. of water at applisnces ana (L) the probaple demand.

she [low of water at appliances varies with almost all types
of appliances. There are minimum reccommeded rates of flow
for appliances and fittings and are set out in talbe 5.1
The e rates have been found to be acceptable to consumers

in the developed world.
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Appliance or fitting rate of flow L/5
W.C. flushing cistern 0,12
wWash pasin 0.15
Wash basin with spray taps 0.04
Bath (private) 0.30
Bath (public) 0.60
Shower (with nozzle) 0.12
sink with 12mm taps 0.20
sink with 18mm taps 0.30
Sink with 25mm taps 0.60
Lab Sink 12mm taps 0.08

Table 5.1

Recommended minimum rates of flow at appliances or fittings.

‘"
In designing a hot or cold water supply installation, the pro-
bable paximum demand at any particular time fm.t be estimated.
In practise it is very rare that all the appliances in a build-
ing would be in use simultanecusly. tor thigé;nason it is
logical to design for a fewer number in use simultaneously than
the total of all appliances and fittings, if only for economy.

This maximum consumption estimated is refered to as the peak

usaqe . However the probable demand woula depend on the type
of aji liance, the type of suildina in which it is installed
anc t..e ftrequency ol uce,

In order to assess this peak usage, seme desingers find the
total consumption and take a percentage of this., (ne methoed

is derived from a formula deviced by w. Fretwell: M = /I where
M = probable number of appliances in use and No= number of
appliances installed.
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He A. Howick has devised a method bBased upon the theory

of probability. Wwith this method a unit rating is devised

for each type of sanitary appliance, based on its rate of water
delivery, times the taps are opened during usage, probable
duration of use and the simultanecus demand for each type of
appliance,

Table 5.2 contains the 'loading unit' rating for various appliances.

Note that a loading unit has no precise valve in terms of litres
per second. By multiplying the total number of c€ach type of
appliance by the appropriate loading unit number and adding

the resultant totals, the recommended flow rate can be read

from Graph S.1.

3 A
j AR Uy

le 5.2 - Loading Units,

} ——
Pwellings and flats loading Units Rating
W.C. Flushing cistern 2
wWash basin 1
Bath 10
.‘.)il:,_ -J - 5
Shower (with nozzle) 3
Fuclic bath 22

ﬁ#h

Offices
wW.C. flushing cistern 2
wash besin (distributed use) s

wash basin (concentrated use) 3




-

WG, - -

Schools and Industrial cuildings

W.C. Flushing cistern
y wash Basin
B wash Basin with spray tap
. Lab sink

it
4t

# ,aX W

For appliances that require continous supply of water while in
ot use like ablution appliances, a loading unit rating cannot be
;h applied, instead a 100% of the flow rate must be allowed for -

table 5.1. Other appliances in this category include auto-
matic 1lushing cisterns used for urinals, shower nozzles and
V. spray taps.

N

0 5.2.3.2 Effective length of pipe run and pipe diameter.
4 #4*‘F . £ 2

L For a given flow rate, there is a pipi diameter that
is considered adequate, and this diameter of pipe is sub-
ject to, the smoothness of the pipe used, the available
head and the effective bright of the pipe run. Asso-
ciated with the smoothness of the pipe used is the loss
of head in the pipe. To this loss of head must be added
thit caused by the pipe fittings euch as elbows, tees

-

C " The loss of hwad gue to these fittiﬂqs is usually
€rpressed @5 losSs In an equivalent length of a straight
run of pipe - Taple 5.3.

To determine the diameter of pipe for a given flow rate,
the allovable loss of head per meter run of effective
length must first be calculated.



Table 5.:

Head los:2s in pipe fittings expressed

in equiv:ient pipe lengths

Nom Bore

mm

AR 39
20
25
32
40
S0
5
75

100

Thus given

Galvanized mild steel

::22? run peie:ip. Tes
0.5 0.4 &k fe2
0.6 0.5 1.4
C.7 0.8 1.8
1.0 0.7 2.3
1.2 1.0 247
1.4 1.2 3.4
1.7 1.3 A 4.2
2.0 1.6 w» $.3
2.7 2.0 6.8

(a) Flow rate is 2L/5

(b) Available head is 4m

(c) Actual length of pipe is 20m
(d) 8 elbows in the run

to determine a suitable diameter, the following steps
£hall be taken:-

(3)

ASSUme & diamcter of 3Z2mm, the effective lenght
Shall be 20 + (8x1) = 28m

As avallable head is 4m, the permissible loss of
head per mater would be:- Head/Length = .
4/28 = 1/7 = 0.14m/m run.

Kead from graph 5.2, a 32mm galvanized steel
pipe with a permissible head loss of 0.14m/m run
will Convey avout 1.3L/- and this is too small,

smm Pl 11 thin g chosen.

diﬁ- ' li



R

5.2.3.3

~77-

would convey 2L/5 which is the flow rate required.

Loss of head at point of delivery the loss of head
through the draw off or delivery valve should

be taken into account in calculating the diameter
of a pipe supplying an individual fitting. Tables
for loss of head in this respect are available,
and one of such is reproduced as table 5.4 below
Table 5.4 - l0ss of head through draw-off taps
expressed as equivalent pipe lengths.

Now, consider a distributing pipe required to deli
ver 0,3 L/5 through a 20-m bib-tap, the length of
pipe is 18m and there are B elbows, with an avail-
able hcad of 3m., Acsuming a 20mm copper pipe, the
effective length would pe 18+(8%X0,8)+8.5=18+6.4+8,5=
32.9m or 33m Allowable head loss per meter run of ef-
fective length would be éﬁg
3/33 = 1/11 = 0.09m/m run,

Refering to graph 5.2, a 20mm cdpper“tube with a

head loss of 0,99m/m will convey 0.30L/S. This
diameter of pipe will therefore be large enough

to give the reguired rate of discharge at the

tap.

LOSS o1 neadu throuohn wall valves and stovalves.

ihese losses could Le very considerable and they
vary with rate of flow. 1t is usual practise to

to deduct these losses directly from the available
head. The loss of head through ball-valve orifices
are given in 5.3 and that through stop valves are
given in graph 5.4.

To determine the diameter of a copper cold water
supply pipe capable of delivering 1.5L/5 through

a ball valve havinag e 1tmm ciameter orifice given
that the pressure at the main is 4t-kn/w?

(qu.btm head ;) | I ! LS 15"‘ i ve .h main
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and the total run of pipe from main to ball valve
is 34m with 6 elbows and one stopvalve:- Assume
a aSmm pipe, then the effective length would be
34+(6x1.0) = 40m.

From graph 5.3, at a flow rate of 1.5L/S the

loss of head through a ball-valve with a l1omm
crifice would be 3.,5m and the 1088 of head through
a 25mm stop valve would be 2.7m (graph 5.4). The
available head will be 40.8-(15+3,5+2.7)=19.6m.

w S Allowable loss of head per meter run of effective
| A’ s e
.'_ 28 X length of pipe would be 19.6/40 = Q,49m/m

Table ..4 - loss of head through draw-off tapsS expressed as

.. equiva'ent pipe lengths.

Fittino (851010) bischarge nate Egquivalent length
_ Tap fully open of plpe of same
. | L/S " diameter as tap
S~  (meters) (Galva-
nized steel)

15mm(nominal) bibtap or pillar tap 0.2 4.00
20mm(mominal) " " i " 0.3 5.75
25mm(r.ominal) " "® " 0.6 13.00

- R —

Table 5.5 loss of head in meters throuoh draw-off taps

pischarge rate in L/S

& 075 0412 0.15 0.20 0.22 0.30 0.35 0.47 0.55 0.60
1Smm Dibtap .185 .,365 .52 .75 1.1 1.8
20mm " 21 .33 .45 <735 1.1 1.4

&

o 25mm v .45 .70 .90 1.2 1.5

15mm jillertap .24 .40 .52 «70 .80 .
20mm " " 24 .30 - 40 .50 ,70
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Head loss through ballvalve orifices

t
1@#&5—5

B8s 1212 inddard Dallvalves

]

|
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{3 low } 5

'I i mad 6 O
} " med 5 0
-i § high [

| 1 ‘
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low
| hgr
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Loss of head in meties



ad loss through stopvalves
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5.2.4.1

-B3-
Storage
Cold Water otorage

There are quite a number of advantages to be derived
However these
acvantages whatever they may oe must be measured
Gcn;rally factors
that would affect the provision of storage cisterns

from water storage in buildings.
against economic considerations.
in a building are enumerated below.

Reserve for mains failure - This is about the most
important consideration in areas subject to gross
pressure fluctuations and even the ceasation of

It would be
onserved that consistency in water supply cannot

flow at times cguring normal operation,
pe guaranteed in most parts of Nigeria. It would there-
fore be a requirement in commercial buildings, to have
storage to forestall commonly low prliiures and com-
plete ceasation. ‘

The red pressure from
storage cisterns as compared with mains pressure will
usually give guieter operation, reduce water hammer

a a1 particularly ball-valve noise,

Noise in installaticns -

There is a reduc-—
wasSte of watir ar quages of plpework
and components could ve employed in installations.
Lconomic considerati-ns - cost of praovision of cistern
and supports have to be well thought of at design stages
to determine the size of cisterns that would be mcst

economical. with storage cisterns, there could be a

“reduction in size of service pipes, iiic: demand is

partially met from storace.
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The period during whi - i~umpLion 18 to be met by
storage should be decided after due consideration

to the rate and regularity of supply and the conse-
quences of exhausting the storage, 1In a hotel building

it is adeguate to provide stérage that would take care

of a 24 hour supply interuption. There are recommended
valves for water storage in commercial premises, published

""as bye-laws and codes of practice. For a hotel, it is

recommended that 135 letres of cold water storage per
resident would cover a 24 hour 1ntern@t1m, plus any
additions for Kitchen laundry, public toilets etc.,
overall, it is reasonable to assume a 250 litre storage
per person (residents only) to cover all the uses in

a hotel, in Nigeria, havins due regard to the socielogical
factors puculiar to the people of the country.

An alternative method of calculating the water storege

" requirements is the use of storage fo:ﬁ'hppllancas method.

By this method estimated storage for m:.-y gm&t:ary »
p,o‘hu ce Ale §4 N b guve the *,.,u w stoq*wj,ti‘h,gdh

i  Table 5.6 Provision of cold water storage based on sanitary ap-

pliances:-
Sanitary appliance storane (1itres/day)
wdlter C 10:;6 t 100
- s ink 135 - 225
‘ . Wash basin S0 - 250 .
"~ Shower 135 - 225 W
Urinal 135 - 250
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storege cisterns,

Storage cisterns should be constructed of material
that will resist any action by the water supplied.
Cisterns may be of iron, steel, copper, asbestos
cement, plastics or glass-reinforced plastics. In
any case if has been observed that the material mostly
used for cisterns in Nigeria is steel - cgalvanized.
It is adviced that the internal of the cistern

be coated with a non-toxic bitumenous conposition.
They must be provided with readily removable covers,
well fitting Lut not air tight, and supplied with
water through a float operated valve fixed rigidly

to the cistern. An overflow must be fitted on every
cistern, and provided with a stop valve at every out-
let other than an overflow pipe, so that it will not

' be necessary to empty the cistern n repairs or

maintainance werks are to be carried out-on distri-
puting pipework. If storage is above 4,500 litres,

it is preferable to arrange it as a series of cilsterns
intercennected by means of a header pipe, such that
€¢ach cistern is seperately valved to allow for main-
tainance of any individual cistern, without necessarily
interrupting supply. In large storage cisterns the
outlet must be provided on the opposite side of the
inlet to avoid water stagnation., — See fig.5.1 and

fig. 5.2

Drain down valves should be provided to allow complete
drain down of cistern for maintainanéa purposes,
Cutlets may be above the bottom or the bottom of the
tank, though B.5. cisterns (table 5.8) have outlet

T D07y §5Y Wit KEsPeEcT T[ y CheoTe ©r
1] s | e : - —TENDENCY
™~ (f—— } w FOZ oy fomy Wy =
. ) l - nan.,
. & , -
. b 4 -
- """'—'J' | ' *“«-—.—. e



holes above the bottom. Fige. 5.3 and 5.4

There is some controversy as to which is

better. The outlets above the bottom prevent
= ' debris from entering the distribution pipes,
o ' but by so doing periodical cleaning would be
‘ necessary, €lse there would be an accumulation
of debris which would pe washed into pipe line
as time goes on. On the other hahd, the outlet
at the bottom continously allows Small fragments
of debris to pass through such that at no time
is there any serious accmulatiof‘n""uith the
result that, the cistern may not need to be cleaned
very often. Jince galvanized steel cisterns have
a lite span which 1s usually shorter than the life
span of the building, it is advisable that the

installation shou ld be consider replacement of the

Wi
cistern, at a later date, -

In recent times plastic cisterns: ”ve been developed
e 44 ' and are proven to have many advmtagu over and above
; the steel cisterns. Apart from the fact that they have

indefinite life, they show savings in maintainance
costs.
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.~ Table 5.6

e

Dimensions of cisterns

: B.5. Type length didth bepth Capacity to
. reference L (mm) W (mm) (mm) ??;:r line
e M . e res)

© SCM 45 457 305 308 18
W A% 70 457 305 3N 36
B A 90 610 406 371 54
B 2= 110 610 432 432 68
ke & 135 610 457 482 86
e 180 686 508 508 114
230 736 559 559 159
{4 270 762 564 610 191

320 914 610 684 227

360 a14 660 610 264

450/1 1219 610 610 327
B O 45042 965 686 686 336
. 570 965 762 [ LSRRI ey
Hide. s 680 1092 864 736 491
Wi @ 910, 1168 689 889 709
PO v 1130 1524 914 813 841

1600 1524 1143 914 1227

2270 1829 1219 1016 1727
By, 2720 1829 1219 1219 2137

4540 438 1219 3364.
;’.‘;"QF

1 5.3 Hot water Supply

5.3.1 General

Conventionally hot water is stored at a temperature not more
than 059, and allowing for some amount of temperature drop
in tre distributing pipes, the temperture at the draw-off
poir would ce about w0PC, water at thie tempurature would
have to e croled aown % 1 with cald water for some

LS 13 athlr J Or uses thore
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be no such requirement. 1Thus temperature ror use wouia
vary with application anu individual preference. For
instance in washina machines for clothes & dishes, the
temperature might have to be further Increased, ror the
purposes of bathing and washing using hands temperatures
of 40°C to 43°C are adequate.

The flow rates (taole 5.1) established for cold water
supplies also apply to hot water supply. The only dif-
ference is that wCS will not be included in the appliances
to be supplied with hot water. 1In a hotel building, hot
water would be required in the pedroom units principally
for bathing and the highest demand for hot water woula be
in the mornings ana in the evenings which are traditional
times for having baths, thouch the demand in the morning
is likely to exceed that of the evenings. Cne can safely
say that the highest demand would be in the early morning
hougfygay from bam - 9,00am. 1t is e .-. el that about‘h‘?m
40L/day of hot water would pe required per resideiit in 4
hotel. The procedure for pipe sizing in hot water supply

is the same as in ccld water supply, however some aspects
perculiar to hot water supply are.

1. celection of the most appropriate energy source .nd
installatic T

e Froper balancing of rate i energy input and the sto-
rage capacity iinst the pattern of demand to give
an adequate and economic service.

:§Q$QGt£nn of system and type of ene,'fg

There are many systems of hot water supply in use and with
varying €nergy sources, and a possibility of combining
systems in a sincle installation depending cn the situation.

A hot water supply system may be central or local. Cintral
syStems involve a cingle encroy conversion
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plant and storage if needed, and the local system
involves installing water heaters at draw off points,
In some cases a comuination of these two might be

the ideal practise whether or not the system has

a single central energy conversion plant the decision
as to whether a storage cylinder containing a reserve
of water be provided, or the use of instantaneous water
heaters, would come as a further consideration.

The type of enerqy employed would be determined by
availability and economic considerations. FPossible

sources of enerqy include;
(a) .clia fuel, (b) Cil (¢) gas, and (d) electricity,

Other factors taking care of practical considerations
may also dictate the type of energy Source that is uti-
lized, which considerations include, _

(a) fuel storage (b) flues, (c) coid_ water storage,
(d) pressure for showers (e) use of mixed fittings,
(f) space limitations (g) pattern of occupancy and
use.

chuice of whethor tce ute a central heatino system ox
a local system, o governcd cy two main considerations;
(a) the gvailacility of the centralized energy source such
as a boller which it also probably beinag used for the
central heating, in which case it m.tﬁtt be more economical,
than to have individual local heaters and (b) the location
of appliances requiring hot water. If the appliances are
chosely grouped, then it would be easier to supply them
from a central source, but if they are far apart, then
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the cost of the services runs terms of the materials
and in terms of heat loss may be qulite considerable,
that it may not be worth it.

There seem to be many advantaces derivable from using
instantaneous water heaters rathoer than providing
storage with inevitable heat losses, Unfortunately
the amount of heast required to raise the temperature
of water is very much and the rate of energy input
into instantaneous water heaters pricludes them from
"ability to provide the rate of flow which would be re-
quired for large sanitary appliances or whole instal-
lations, The rapid response required in instantaneous
heaters sucgest thet only gas and electricity are pra-
cticable as fuels. It could ve imagined that a 3 Kw
electric instantaneous heator can only raise 0.025L/S
from 10 to 42°C. This is hiohly inaduquate for most
uses even in domestic installations.

where it is possible to arrange a central heating boiler
it is better and more economical in most cases, particu-
larly when the demand for hot wat.;%lt peak periods

is quite high. 1In such installations heat exchangers
are used to take away the heat generated by the boliler
and circulated to coils in the exchancer in a continous
fashicen. This ir an inolir.ct way of supplyinag hot water.
AS the neea for hot water is likely to drastically reduce
in the hot seasons, provision of immersion heaters prac-
ticed vy come manuf.cturers 1s very good, as it makes

it possible to shut down the boilers and convert tc the
use of immersion heaters.

The use of sclar enfrgy to preheat water is also quite

practicable, although the costs of installation is usually
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prohibitive, A proper cost analysis would have to pe
carried out pefore solar energy can be used in heating.
Fig. 5.4 and 5.5 show the schematic of some typical
examples of solar heating circuits.

Dead legs: In systems where a centcal boiler plant is
used, care must be taken avold long dead legs. Along
dead leg of pipework means that a substantial amount
of cold water must be run to waste before hot water
arrives at a tap. X

In order to avoid this, sometimes, a special flow and
return circulation from the hot water storage cylinder

can be arranged, oee Fio. 5.7. This arrangement however
suggest a great loss in heat as the water keeps circula-
ting. 1t is desirable to avoid secondary circulation

for this reason by ensuring from the design stage that

appliances are grouped and far lying appliances supplied
from instantaneous heaters, h

Estimation of cistern and pipe sizes .

There is a nced fur proper sizing of cisterns ana dis-
tribution pipes in a water supply system to ensure effi-
clency and effectivencss of supplv with respect to adeguate

rate of flow at draw-off points anc recovery time.

Table 5.7 and 5.8 give the cold and hot water storage
requirements per person for a 24 hour water supply
interruption as recommended by 'CP310' and 'IHVE' guide
to current practice respectively.

The characteristics of the hotel are ags follows:

Numuer of sedrooms = 45
Functional spacre: - nestaurant, ritchen servery,
oar and associated spaces.
vption lounae , agministr

of fice o, puolic toilrts
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and function rooms with
associated facilities.

of persons in bedrooms = (2 x 2) + (1x 24) = 66
CAPRD NP .
o

a water storage requirements per person = 250 L/Day

Tghl Cold water storage = 250 x &6 L/Day
_ y

e = 16,500 L/bay .

2 H;ﬁﬁl - T
a tank with dimentions as pelow: S

lenagtn . 2600mm B Zm
width = 15C0mm = 1,.5m
mpth = 150(""‘“ = A.S'ﬂ
Volume = 2x 1.5 % 1.5 = 4.5 cubic meters (m3)
el hagel = 4500 letres -
L =~ A =i
AR for a storage of 16,500 letres, 4 of the tanh.lpef:.ifi.d above
& “iﬁf shall be required. si{a
B e &
Additional water storage fcr fire fighting equipment;

.umber of hose reels = 9

nate of flow hose reel - 22 L/min,

allow a 15 minute fire fignling trom o hose reel then we
need 22 x 15 = 330 L. therefore apply the minimum size
@}M‘_gﬁ 1150 letres Capacity of storage cistern for
fire fighting=1150 letres,

._3',
L i

Fipe sizing for hot and cold water supply

ripes are sized so tha:t the friction loss in pipe anc associated
vends, tees ana orifices ovalances the head available from
cistern or main to achieve vesired rate of flow at draw-of f
pulnts,



Table 5.7 volume of storace to
cover 24 hours of supply recom-

mended in CF310; 1965 water

supply %

S

Type of Use Storage Capa-
city litre,
person

uwellinags oC
Hotels 135
Hostels 90
uffices e 37
soarding 5chools ';,90
Lay sSchools K. 27
o »

~-92-

Table 5.8 Hot water storage capacities
and boller power recommended by Insti~
tute of Heating and Ventillating ]

ungineers. I ORI ; 1
nq - '”:;w‘ 2 g‘; "‘_. ' '
SR
storace Capa-  EBoiler
city ‘res/ power
spe of use person

Latts/per. §

wellinas

Hotels

Hostels

Uffices

doarding 5chools
bay Schools
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The first step in pipe sizing is to determine all draw
off points and their distances from the cisterns and
cylinders, and the height between cistern centre and draw
off points.

For the excercise of pipe sizing the building would be
divided into the followine parts.

1. All draw of f points between grids A - K and 4A - 7

on all floors excluding the Kitchen area (Kitchen,
servery, restaurant and Bar)

Aall draw cff points relsted to the Kitchen, ser-

very anc r “tsurant.

3. All draw of f points cetween grjds 1 - 8 and K - L
'i’ i, vl plus draw off points between geids 1 - 3 and T - K,

5.4.2.1 ‘vart 1 (refer to Figs)S5- 8

Step 1: Identify all demand points as shown :n Fig. 5.

and tavulate the water supply pipes to all the
demand [ oints as shown in table 5.8,
~ince all appliances are not likely to oe in use
it all time s a cuemana unit method ahall pe applied
to sizing of pipes. This method allocates a unit
'ﬁ_ Bl to the various appliances haven considered, the

rate of the likely frequency of use of appliances
as set out in table 5.9. Identify the demand unit
valve against all fixtures as in fig. 5. and find
r“{f = total of demand units. Alse identify the flow
rate in letres per second for each draw of point
on the pipe leading to it,
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Table 5.8 water supply pipes and outlets

I

_Appliances
Pipe Mark Area Applied
WC BA we.H3 Urle SHO=- 5I-
TH NAL weR WK

l“'ﬁ ——— —
g D‘l Bedrooms 109,209,309,110,210,310 © 6 &
-l Dz Bedrooms 111,211,311,112,212,312 6 © 6
o by Bedrooms 113,213,313,114,214,314 8 .6 6
Wlse o, Bedrooms 115,215,315,116,216,316 | 6 ~ 6 6
ﬁi’ b DS Public tolilets on qround floor 2 3
e
o staff Chancing room: 2 4 2
I Sal a4 1
K

ol Bl it o
2

q Q%MO Tap Size Uemand
i i o, - Units
HK‘. flushing cistern 12mm 1.5
wash hand ba:sin 2mm L3
path 18mm 1
<ink 1tmm 255
'."F,_ﬁ
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Scale the length of each pipe run betwe®n centre of cistern
4 and draw - off points and indicate as in fig. 5 In cal-
culating the effective length of pipe to any draw off
point, allow 25% of actual length for tees and elbows, and
add to actual length, Also add eqguivalent length o f pipe
for losses in erifices and valves, based on assumed diameter.
Equivalent lengths in pipe to allow for fricturial losses
in taps and valves are set out in table 5.10. Now refer to
b S nomogram Fia. 5 for water supply and Fig. 5. for calcula-
: tions below.

« K
- The draw-off point with the most critical supply must be
Y identifiea, To do this using nomcgram, link head available

ano pipe run to each appli-nce anc project the line to cut
the rate of loss of nead scale. The lowest valve found
establishes the critical run of pipework which extends from

W S e diis the supply point - the cistern. Now by iaspection of Fig.

o S 5. the run considered to be most crigical is that linking

centre of cicstern to the 2nd water closet in public toilets
' Fipe run: Cistern to water closet in public toilets.
Total length: Actual length + 25% allc;lnce for tees and
bend + Equivalent length due to erifice of 12mm diameter
SR agide .
Table length

(5m + 21m + 27m) + 25% (5 + 21 + 27)m + 37

= 53 + 13.25 » !
= 103,25
Total gemand units = addition of gemand units on pipes D, - D

1 4

= (16.8 x 4) + 9.2
' = §7.2 + 9.2
= 76,4 cemand units
Total head avallable at the draw off point of the wc is:

3.5+ 23 +3+2=11,5m

NOow refor 10 nomoar am and draw a line foom Lownt on head availaol

where reading i 11.5 ( relnt on pii e lencth where roading
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is 103.25m. Froject this line onto Rate of loss of
head scale.
¥ The rate of loss of head in kil newtons per square
meter per meter run is found to i« about 1.9. Draw
a line from this point to pass through the scale of
flow required to the scale of pipe diameter.

Flow required for all demand units greater than 30 can be
' read on Fiqg. 5. In case of demand unit below 30 it

’ would be assumed that all appliances are in simultanecus
’ use.
lotal flow required at point by ¢ 1e 75

é pipe diameter = 40mm
3 Total flow required at point D, = 1.5

i ol 2

E ;. pipe diameter = 40mm

. Total flow required at point Dy = 1.2

p pipe diameter = 32
v ivg( o
e . g 4!
iy seyend point D, demand units are less than 30"‘&:‘(&‘& for all
ai pipes veyond this point, apply the actual floqgfequlred at draw-
¥ off ‘points.  In any case a ciameter 32 between point Dy and A

is concidered reasonable, i'or the remaining portion of the pipes

5

a grec il reducticon in pije e up t e last set or appliances

wou ld carried cut,

After point A the diameter becomes 25 up to point C After point
C diameter is 20mm up to point E and this is maintained up to
" point F and G beyond which point it is reduced to 12mm for wash
" basins, and 18mm for wcs showers and sink.

-
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For pipes supplying appliances directly below points

Di I:u2 and D3

The pipe diameters are as follows:-

-, 8

r‘
1 Di e p 1 = 3 m _ﬁ.‘_
m

Pz - 93 =  25mm

] ﬁﬁfﬁakes from ¥, P, and P, = 20mm and distri-

- 1 2 3 "I'R.
buted as '
18mm to bath tub
12mm to '«
12=m to uath Z2acsin.

The calculations above shows the procedure for pipe sizing

cxﬁtl total rate

mmn of total demand units
stiio,

Areas where demand units method shall be applied include;

(a) Bedrcoms and (b) public toilets (e) Function rooms
and floor service rocms.

Areas where direct rates of flow shall be applied include;

(d) ‘Kitchen, Servery, Restaurant ana%,
(e) Changing ikooms for staff.

Number of WCs - 45 ‘g’
Numper of wWash basins - 45 3
Number of Bath tubs - 45



A - ADO—
‘_ R e

aoRate of fiows:

PrTeer WC - 0,12 x 45 = 5.4 L/5
a3 wacl, basin - 0,15 x 45 = 6.7 L/S
ARG e N
"'_.1 . vath bt - (0«30 » 45 a5 13.5 1./8
v_r'!_]‘ Total - 54 + 0.7 &+ 13.5 = 256 L/S
: St '
\aﬂ .p: o
Py TRRES &
W - 1.5 x 45 . 67.5
w’“wésh basin - 0.3 x 45 h- 13.5
MRS Bath tub - 1x 45 - 45
Total - ©67.5 + 13.5 + 45 = 126.0

. Puclic toilets

Number of wCs 5 £
b Mﬁ wash basins- 8 t‘
at '—'.
e R A
R - 0.12 x 5 W 0,60
R wash basins % 0.15 x 8 “m  1.20
. Total - 0.6 + 1.20 = 1.80
-‘.!
‘)! r A."II_'I mlts:
: 8
5‘&:5 - 1-5 . 5 = 7.5
9» wash basins - 0.3 x B = 2.4
@. Total - 7-5 + 204 = 9.9
o

(¢) Kitchen, Servery iestaurant and dar;

%

"‘g% '-'Mer of sinks - 5
o #
~ flow rate - 0.6 x 5= 3.0 L/S



- fo1- e
¥
ﬁ:(d) Staff changing Rooms
. Number of wCs
. Number of showers - 2 "

Number of wash bacins =

§
¥

Total flow rates:
b 7

- 0.12 x 2 0.24 L/S
wr‘ g - Q.6 x 2 ) 1.2 l./S
ash basins - 0.15 x 4 _ 0.6 LJS

al - 0.24 + 1.2 % 0.6 = 2.04 L/S

7

! ~. RQU “'M;
O A Mo e THE T 157 9
Ml wie i Wash basins - 0,15 x 15

f::jaﬂﬂ" ‘5 "
DMlﬁtt :

s - 1.5x9 <935
wach basins - 0.3 x 15 =4 4.5

for entire bll-ilding‘ sanitary appliances

Nee 5 = 126.0 + 9.9 + 4.5
140.4 aemand units

Rate of flow from graph 5.5

= 2.7 litres per second

Rate of flow for (o) 1 cd )

et Li/.
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raw-of f point with most cri i
n o+ 3m + 2m =  11.5 meters

pipe from draw-off point to

21m + 1Im + 25% (5 + 21 + 11)

e
= 39 + 9.75 & (e)

l-' "

= equivalent length of resistance in valve

P ] = 8x61 =

. Wash basins =~ 5x72 =
 Bath tubs -  6x45 =

Showers - 6x2 =
Urinals - 8x4 =
4 Sinks - x5 =

Total (e) for all appliances 1184 meters

1

Total length of pipe = 39 + 9,75 + 1184 .
= 1232.75 .
b Prox. 1300m e
e .g-
. » 'x'
ult nomogram and mark off 1300m on the pi& length column.
M.lo mark off head available on the scale, Join the two. FPro-
ject Lo the Rate of loss of head scale. Now link from there to

pass through the flow required and meet the pipe diameter scale,

Read off the corresponding pipe diamcter.

For « ve data pipe aiametog 1UUmm,



tank to all

d in various
on, the pipe

e differing

sizing is

_ E « 3ince the installations are 1

' of the bullding and not in a single dire
pplyin parts of the building will
ses. For the left wing of the building the
' g 4n the next section,
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Sy 07 Pipe langth Rate of ioss of head kilo newnns requir amet
ne F Dy ma
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Lighting

Lighting contributes to safety, operation and pleasantness
of building interiors and to the activities that taxe
place within them. oecause of Lhe costs ascociated with
lighting, it is important that cpaces should be 1it in
the most e€conomical way possicle. This is however not to
mean a reduction in lighting standards which have been
cstavliched over long yocars of exjrrience ant research

work and found acceptaple by most people,
6.1.1 clectric licht anc/or dayliaht.

There are three approaches to the issue of lignting an
interior space, as enumerated oclow, wcach approach has
its own justifications and selection would cepend purely
on the situation.

(=) “he first apjroach is the u'« of only daylighting
urit- th cday arwl elect o lint «f*ter sunset.
s w0 30 Bl Jole eyt af the spaces
from caylinont acouse s not much and if the area

open Lo admit daylicht 12 adequate, Unoer such
circumstances, in the event of tlicht changes

in aetmospheric consistency, like cloudy skies,

the lights could he turned on as a temporary measure.
This cuts down on €nercy conSumption drastically.

(L) To use electric liont as a pormanent supplement
to daylight.

A comoination cf electric licht end caylioht is

practicavle in circumstances where the natural
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light admitted is not enoucah for tie activies

going on in the intcrior of the spaces and supple-
mentary electric light woul! ve required to arrive
at desiraocle illumination levels, It has been
estaolished that most people prefer rcoms that have
a view outsicde, and enjcy suutle and continous
changes of daylight, and the distinctive appearance
of some ouildings that have natural lighting. To
be effective however a comoined lighting must

be carefully planned.

(c) The third approach is to¢ r«ly on electric light
only, with daylight virtually excluder, probably
vecause tne arcea has no windows at all or the
windows are very small or glazed with very low
transmicssion levels, 1hiz method is most desiravle
when the functions in the space demand for a fully

contrclled environment liohting wise.
Lighting Criteria.
In lichting spaces, visivility o a satisfuctory visual

envircnment must be seperately considepred, & lighting

that gives one may not necesrarily give the ouks r.  Visi-

pility is the ease with wiiich important details of task
Can o€ © cocnized, Jhe lichitisae of W interjor 18 however,
judged Dy tre overall opj€arcae of Lhe spaco S a whole.

There are numercus factors thot Jffect poth visibility
and appearance.

Vieiovility would be influenced By sizw, and reflectance
of the task details, tne contrast octween the details and
their veckground, énc the amount, derection and colour

of the light which illuminates the task,

Appearance of an interior is affected Ly the general

brightness, the patlerns of licht, shode and colour
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throughout the space, the degree of glare experienced
and the mocelling of people, ocojects and structural

features of the room,

wantity of light

The quantity of light is generally specified by the
illuminance on the working plane, which is usually

assumed to be horizontal., The working plane could be

the imrmediate area of the task or it could extend throughout

the entire interior.

The illuminance which woulc be recuired by a specific

task would depend on (a) visual difficulty of task,

(b) complexity of task, (c) eyesight quality of workers,
anu (d) expected level of visual performance,

The recommended minimum level of illuminance for all working
areas is 200 lux and in areas where no daylicht is peesent,
500 lux, rtor recommended task illuminances in a hotel

ouilding see taole G.1.

Jher L11umin nce I & it ie 1. e lated o the general
brightness and tre rerlectance ot surfaces. In Spaces

with light walls and fittings,
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and usual lichting system, like dif fusing luminaires, the
impressi.n of wrightness corresponds reasonably well with
the illuminance on Lhe herizontal plane.

6.1.2.2. Daylignht factors,

The quantity of natural light required in an interior is
usually specified by a daylight factor, rethoer than oy
illuminance; as the quantity varies continously. Kecom=
mended factors for daylight (minimum and cverage) for se-
lected interiors are given in 1.2.5. codes, 1t is impor-
tant to note too that room surface reflictances affect

the guantity of daylicht availavle in a room,.
81523 reflectance of rcom surfacec,

The reflectance of major room furfaces has a vital influence
on both electric lighting and dayligntina, 20 alto the in=-
terior fittings anc deccrations have thelr own effects,

The kind of effects that these world have however depends

on the nature of tne Yighting and the gize of the interior.

In @ recom with a white cuiling, reasonanly light walls, and
surface-nounted diffuring luminaires, up to 50: of the illu-
minance cn the workine plane ic costrsiouted by licht inter-

reflectea from walls i coiliaes.

(<), Ceilings: in e room hich 1o wmall compared to its
heiaht the ceiling i not conspicous anu the propor-
tion of light contriouted on the working plane by
reflectance is also small, In a large room Lhis is
not so. The ceiling becomes contpicous vitually and
the proportion of illuminance contributed at the

working plane becomes much more,

similarly painting the ceilin .38 upper walss of
a small room in a colour ot r-latively low reflectance,

may be of fom: advantoge architecturally, and there
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would ve little effrct on the lighting, tHowever
if the room is large «nd Uic came treatment is
applied, the outcome woulc oe¢ intolerable. Under
such circumstances a white or near=white ceiling

ics most desiraonle,

{o) walls: The impact of wall turfeces ix also affected
oy room size. In a sSmall room tne walls constitute
a lurge proportion of the vicual field «nd af fect
to a considerable extent the amount of light ref-
lected to the working plane, Thus the colour anc
illuminance of small roome heve a decisive effect
on the *atmosphere! of the room and the energy
required to achicve a given [lluminance. 10 a
larger room with o relatively low ceiling, the vi-
sual and refluective significance of the walls ic
less, thus there cun Le much creater frecdom in
colour treatment.

The vuilcing materials used in finishinc the wall
surfaces are al<c of crave importance. ror in:dtance
timber panclling ir after visually pleasant in small
rooms where as if pla2in walls are p.inted the same
colour it might lead to a deprecsing effect. This

is similar the effect of sook skelves, Thauch
the red 1o tuncs . el ey Ly LS
™ it d to lang ot 2 ab least mny be
vetter than a wall painted In the s:me ccolour.
(c) Floors and floor cavities: The floor cavity is

regarded as the part of the room below the hori-
zontal working plane, or nelcw Oout 1m wh.ore there
is no suitable reference ;lane, The floor cavity
forms @ substanticl pert of the field of view in
most interiors and tre chelce of colours anc texture
would affect the appecrance of the room. Light
floor increases the utilization factor and reflect
more light to the ceiling, thouch extremely light
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floors have their own complication:, Ctriking the right
balance between the various factors ic the most logical

approach toc lighting proolems.

Ihe area of glazing needed to cchieve a given daylight
factor is less when the room surfaces are light colourad
thun when they are dark.

Colour

The colour appearance of a lamp refors te tne apparent
colour of the light it emits. The colour of the light
illuminating a room, cno. the appearance of furface colours
within it, arc immortant considerations in the desion of
lichting schemes. Lamp colour appec<rance cin be categorized
as "cuol'™, 'intermediate' or ‘warm', At illuminances less

than 300 lux, bt last two types of lamps ore prefered,

The colour of flourescent lichts chanaes with ambient tempera-—
ture unlike éther lamps anu to some extent also with loading,
she température effects may be quite apperent, for instance,
in an installation in which seme lamps ure housed in lumi-
naires of & normal type and others in air-handling luminaires,
The pa.sage of air tnrought the latter cools the lamps and a
chanag€ in colour occurs, it 0t nratics to combine lamps

cf ap; anvntly Cifferint coluur: ,

Good cclour rendering is cosireole, (ot the cust of providing
it must ¢ weighed against the advantaacs, For instance, the
vetter the colour rencering of a flourescent lamp the lower

in ceneral is its luminous efficacy and Lherefore the greater

the eneroy required for a prescribed illuminance.
Clare (l.oo code)
Glare occurs when luminaires, winocuws or other sources, of

ligyht, scan directly or vy reflecticn, ar. too oright compared

to the goreral orichness of the interior,
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Glare can impair vision (disanility olare) and .
could also czuse visual discomfort (discomfort glare).
The two effects may be experlenced seperately cr
simultanecusly.

Disability glare may be due to a very bright Scurce
or its image lying close to the line of sight when
attcention is focussed on a task. 3creening such

a source would immediately eliminate such glare.

1t is therefore recommended thot visual tasks should
preféraoly be so located thut no oright source or
it image has close to the line of sight. Wwhere
this is not practicable, the glare source should be
screened from view, or its luminonce reduced, or

the relative positions of tusk, ooserver and soukce
changed appropristely. In very difficult cases, the
task illuminance may have to be increased,

Glare from gemeral lighting systems in working in-
teriors is more likely to praduce discomfort than
disability. The effect may however not be immediately
apparent vut 1s cummulative and can result in people
feeling excessively tired towards thoe end of the day,
especially if their work ls visually exacting. For
this reasons restrictions on discomfort glare are
neccessary, out 1f teo seviore may rocult in the

intiricr appearing to leck 'life' anu intorest,

The cCegree of discomfort glare woulc depend on the
room size and the pattern of decoration as well as

on the lighting system, and may be cxpressed by

a glare index that can be calculated for a particular
interior and lighting system. The calculated index
can then Le compared to the limlting glare indices
for various interiors in a hotel building are given
in table 6.1.

It is suggested that calculated glare index fur any

interior should not exceed that set out in the limiting
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values table,

In an interior whére more than one type of activity
goes on the glare index should not be greater

than the lowest of the limiting values recommended
for the individual occupations.

In the event that it is not convienient to ealculate
a glare index or, where applicadle, to restrict
luminaire luminance, an empirical ~¢thod should be
used to cnoure that glare in the interior is not
excessive, or example, tiwe lamp mey be shielded from
direct sight at usual «nglcs of view oy reflectors,
louvres or structural features of the interior (fig.-
6e.1e)3 the lamps may be enclosed in ciffusing covers
whose average luminance at usual angles of view is
nct greater than 500 cd/m? ; and in corridors and
passages lit by unscreened flourescent lamps, the
lamps should be mounted in line with the corridor,
not across it. Unscreened incandescent or high pre-
Ssure lamps shoulc not be uscd four lighting these

Space S,
«quipment for lighting.

There are three types of laemps thot are commonly uczed
for lighting interiors;

(a) incandescent (tungsten general lighting scrvice,

tungsten halogen)

(b) tubular flourescent; and

{c) high pressure discharge (mercury flourescont,
mercury halice, sodium}



The characteristics of various lamps con be found in
the 1£S code 1977, tables 4.

incandescent and tubular flourescent lamps give vir-
tually full light output immediately they are switched
on. un the other nand most high pressure discharge
lamps may take several minutes tc reach full light
output anc from 1 - 20 tc restrike cfter an inter-
rupticn in supply.

atarting devices used in discharge lamp circuits are generally
refered to s control gears. They include opallasts, capacitors
etc. where as bailasts and/or sup ress radio interference,

and other starting dgevices provide high voltage pulses to
initiate thc discharge through the vapour or gas.

Frovided they are properly maintained and the installation
requirements are met most luminaires will give satisfactory
service for at least 10 f?arS.

The control gear used with flourescent and hich pressure
discharge lamps usually generate some noite which mey be
amplifiec vy luminaire and its mountings. Luch noise is
seldom n ticed in offices end fagtories where the noise
level of otiv'r Sources is fuirly hioh, Zut it may oce o

nuisance in auict rowms,
6.1.4 Maintainance of fittings

It is recomrended tnat lighting systems should ve properly
maintained to reduce ceterioration of equipment, promote
safety, kcep lighting performance within design limits and

to minimize electrical locad aid costs. newal of failed or
faulty lomps an¢ control gear, replacement of cracked glazing,
repailr of any intervals are all steps to enturing good
maintainance,
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ihe most suitable replacement cycle for a given type
of lamp is usually recommended oy the manuf acturer,
The cycle is determined Ly records of the failure
rate and the fall in light output with tim: to an

uneconomical level.

pirt and cust on lamp and luminaire surf.uces absorbd
light anc reduce illuminance vy 20x or mere. Since
the rate ot which dirt is deposited i. depéndent on
air pollution it is adviced that econumic cleaning
interval should be determined based on the particu-
lar situation.

Lighting design

in thi: scction the lighting for the bodrooms Kitchen,
ana neccption shall pe designed :nd specified, The lu-
men method which iz still the most widely used method
shall Le adopted and the format for desSign shall be
that employed in the I.£,5 Cove 1977.

sedroom type 1

b A Type of interior vedroom (4.5x3.35x2.80)m
2e service illuminance on SOwx
- Li""iLi"ni clare ingex -

4. L‘-‘l"ll- reference letter | -

5. opecial xeguirements =

6. Keom dimenzions hm = 2.3 , hs = (.5
length (1) = 4,65, width (w)
=3,.35

Te Koom lndex (wl) ei = Lx« = 4.56 x 3,35

hf"‘l{;-v-rj 2.j(4¢55+3.35)

8B lkoom reflectances: = (.647
ceiling, walls, flcor FC, twy Ff = 0,8,0.4, 0.1
surface ef fective wall ; . 0
reflectance e = U1

9. Avirage surfece re- U = Jpwil+wlhs + FC(1xw)
flectance of qross Zil+w)hs + (law)

areas above luminaires




- (2)(0.4 x EaKL.‘))‘f(U.B X15.6)
(2x8x0.5) + (15.6)

. ﬁ-—-—ﬁ'gﬁ © = 0466
10. Ceiling Cavity 1lndex Ke = lxw 15,6

hs(1l+w)  0.5(8)

11. Ceiling cavity re-
flectance Fce = t(ru irc 0.66x3.9

Ke+2(1 = Fu) = 3.9+2(1-0.66)
=0.562

12. select luminaire and
ncte utilization factor
corresponaing to ceiling
floor anc wall reflectances
given in manufaturer's

Thorn NM 100 Surface mountcd
B diffuser

UF (assume Ue35)

catalogue.
i3. Spacing of luminaires S = 4,65 meters
14. Numocr of lamps ng =2
15. Lamp Lumincus flux ) £q = 0
16« Luminaire Luminouc
flux np X gq ° %1400 = 2600
17. Maintainance factor M = 0.9
18. Numo.r ¢f Luminaires N = k(h)xwl

Ny X Y1 x UF x MF

19, Final actual illu-
minance e(h) = N xnqx¢q x UF x M@

w X L

= 2%23.70{..'-‘ (J.."ﬁ'._-fxo.g

15.50

= 50,01
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18.

19.

6©.145.3

1.

3.

4.

©e

Te

B.

wearoom type 2

lhe parameters are the same with bedroom type 1 up to

item 16 anc in item 1 vedroocm dimentione are L = 5.3,

W = 3435 and h = 2.80 (all dimen-iocns in meters)

Numper of luminalres

Final actual illu-
minance

hitchen

type of intericr
Visual Task
Lervice illu-
minance

Limiting glare
incex
Lemp o terence

special requirements

Room cimensiouns

noom inuex

N = t-(rl

)KNXL

n«lxgi

™
-
-
"

x UF x MF

an1x¢1xUFxl\‘F

w X L

£ 70U x 0,35 x 0.9

ritchen

Cooking

elh) =

““

+ 5N L3

witn rl

17:75

(L=9.5, w=4,5,h=3.2)

and associated functions.

Sul Lux

sdlaite CWin Tl

Fosition luminaires relative to

working

arcas, proof luminaires

may be reqguired.

hm = 2.2m, hS= 0.65m, L-9.5

" = 3.2
RI = Lx
l"l"‘“ 1‘.'}

= 1-

—

” 9.5 x 4.5

242(9.5+44.5)

39
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It is possicvle to deciagn the methad of design of lisghtinag
fittinos llluctrated cbove has bren applied in all the other
spaces In the hotel. 1t would be superflous to state the
proccuure ror all spacesr, lniltead the ¢lectrical drawings

will take care of ail the opaces in the hetcl.
e cources of asty for ehw ealculations include:
{a) e das Gk 1977

(0, ve . squlation {ir the electrical wguipment

1 wullocings,

(G, Thern Ml catalogue 19-0
(d) Chorn oM hotcwtric asta 1984
le) snorn oML Technical hoeme sock 1984,

POWER SUPFLY AND WIRING
ioaer suenly

“he renulations quicing the power supply to premisces are
guite cxplicit in respect f the tyre of supply for various
oulle ine loeas.  vor demostic premises supply is normally
at 24(/415 volts from the jower wuthority cverhead cables,
duowrve r whuee the totel power coniumption 1S «Zpected to
exeEre encat Llr.. It 3o acviced that such consumers shoulad
provide a speCs on thelr properties for tne installation

of a stepaown btransfermer, as thic supply from the power
auchority i preferenly at 11eVe wdichn the transformer, the
power can then o steppedd down to a 240/415 volts three ph ase,
four-wirc supply.

The power consumnticn in the nctel in questicn i ocoviously
in the excess of 1W0Kn and it is therefore recommended that
a2 stepaown transformor shall e installed on the site to step
cown the lin: trénsmicsion of 11KV te 240/415 volts. (See
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attacrag drawincs for thw transforme ™ arranaement sché-

matitel«

“"u?-‘l-‘l

Throe-phase suzsplies,

n three — phase Supply implies that there are tnree seperate
supplies, euwcn ot whlch are out of step with the 2thers by
equal amcunt. Fig. S.1 Vakineg any une of these supplics

a8 the reforence, the oty twe are rosrectively ena—third

and twc=thirds L a cycle oul of ctep,

Fis 6.1
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Fower supply consistency in the country is highly below
desirable levels ana it is important that alternative
sources of power supply be arranged to supplement weonld
have to be installed. Because of the level of power
consumpticn in a hotel of the prescribed size, it would
be a very large investment to provide a generating set
that woulc mcet the entire power consumption of the hotel
and it is pessible and probably the most practicable
thing to do to provide & generating set capable of taking
care cof the essential power points and lighting such
points would include, supply to Kitchen area and bar and
all equipment apart from air-conditionzrs in the entire
nuilding such a system described above is refered to as

a stand-by power supply system.

In a three phase supply, a common return wire refered to
as the neutral wire is used, such that each of the line
cables (corresponding to the three phases) is 240V alter-
nating voltage, with the neutral wire. (Fig 6.2. ) The

voltage

€ 2.

S—" N 7 |
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— NEOUTEM |
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between any two of the lines is 1.732 times that between any
line and neutral and is 415 volts, where the line to neutral
volt is 240volts.

Loads may be connected between any of the line cables and

the neutral and if these loads are equal it would be dis-
covered that there is no current in the neutral at all, the
three return currents, having cancelled each other out.

How be it even if the leads are not equal, the current in the
neutral can never exceed the greatest current in any of the
line cables.

It is advisable that the load on the three phases should be
balanced in any installation, sc that the current in the
neutral may be kept tc a minimum, however, lighting points
or sccket cutlets that are close together, should be served
from the same phase so as to avoid, the risk of a 415 volts
shock. There are certain appliances that are designed to be
connected to a 3-phase Supply, and in most cases would not

require a neutral connecticn - notably motors.

The method of installing such a suppleémentary power supply
arangement (see schematics) involves a change over switch

in a switching room preferanly adjacent to the generator house,
It is adviceable that the switching arrangement should be auto-
matic. oseyond the switching point the rest of the system would
be arranged as if there is no standby.

6.2.2. Fhenomena associated with power Supply

6.2.2.1 Lxcess current (Heating effect)

Anything which carries an electric current gets heated up with time
to some extent, determined by the amount of current, the length

of time and the size of the conductor.

Usually this heat is put to use, like in the filament of a lamp

or the element of a heater. However some of the heat thus gene-
rated is wasted, for example, in the cables that supply appliances
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and fixtures. The cobject of design should be to keep
such wasted heat to a minimum, because if the cables
get too hot they might melt, which could result in
short - circuit and may be fire.

gZvery circuit should be provided with a fuse or circuit
breaker to guide against excess current described above.
These devices are safety devices whose function is to
prevent too great a current from flowing through the
system veyond it in the event of an accident,

A fuse is a circuit breaking device consisting of a fine
length of wire connected between two terminals each on
the demand and the supply side of the circuit. The size
of the wire used is such that, they will just carry the
current for which the circuit was desianed, but will melt
if the current rises significantly above the designed
fiqure. In modern times the use of circuit breakers that
are automatic in operation is most common. The circuit -
breaker automatically switches off once too much current
passes throuch. They would simply be switches on again
after the fault has been rectified, which makes them more
convienient than fuses, where the wire that melted would

hace to be replaced.

There are two types of fuses which are usually employed
in installations; rewireable fuses and cartridge fuses.
(Fig. 6. » )e If the fault in an installation occurs
after the installation has been switched on for sometime,
(whereby the wire of the rewireable fuse has warmed up

a bit) then there is a likelihood that it would reach its
melting temperature faster in the event of excess current
passage. If however the installation has been switched
off over a long period and shortly after switching on
there is an incidence of excess current flow, it might
take some time for the wire to bread down. Also if the

fuse is not well fixed into place, convection currents may
occur round the wire and alter the characteristics.
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other caple called the neutral is ccnnected to earth through
an electrode at the transformer or substation. Fig. 6.
sShows an electric appliance cennected to a three -~ pin plug

and socket being connected to earth by means of the sheath
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of the service cable.

If there is a fault in the appliance, such that the line
caple comes into contact with the metal case, which in

effect means the line cable is connected through this path.
If the resistance of the earth leakage path is low €encugh,

a heavy current will flow which will be sufficient to blow

to fuse. if however the resistance of the earth leakage

path cannot be guaranteecd to e low, then a 'Protective
Multiple Earthing' could be provided. This involves earthing
the neutral at each of the consumer's premises by means of

a simple earth rod.
warth leakage circuit breakers.

These are simply refered to as ELCBs. There are two types,
one of which is voltage operated and the other current
operated. 1he veoltage operated one requires an earth con-
nection, but this can be a simple rod driven into the earth.
The circuit breaker measures the voltage between the metal-
work. Enclcsing the apparatus and the voltage at the earth
rod, If this rises above 40 volts, which is considered to be
the lower limit for dangerous shocks, it turns the system
off. 1In the IEE regulations they are refered to as fault-

voltage operated protective devices.
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The current balance circuit breaker is now generally used,
In the IEE requlation it is called the residual current de-
vice. This device continually compares the current in the
line with that in th neutral and if these are exactly egual
the circuit is maintained. However if for any reason, there
is a difference, by mcre than & certain amount the circuit

breaker turn the supply off.
6.2.2.4 Frotection against electric shock

The 15th edition fo the IEE reculations requires that a fuse
or circuit breaker pe rated such that it will disconnect cir-
cuit within five seconds of an earth fault occuring for fixed
appliances but within C.4 seconds of an earth fault occuring
for socket outlets. This is because items usually connected
to socket outlets are more likely to be gripped very tightly,
than fixed appliances.

Not only metal cases of electrical apparatus present a shock
risk. al metalwork which may at any time come into contact

with the electrical system offers some risk. The IEE regu-
lations reguire that main water pipes and other service pipes

and ductwork, rising mains of central heating and air condition-
ing systems and any exposed metallic parts of the building struc-
ture, be bonded (firmly connected) to the main earth terminal

by conductors of
6.2.3 wiring
6.2.3.1 General

wiring is carried out by means of cables, which consist of
conductors sorrounded by insulation. In most cases the con-
ductors aré made if copper, which has a very low electrical
resistance, .though aluminium and other metals are now increa-
singly used. The insulation must be of high electrical resis-
tance, usually rubber, paper cr plastic. Cable sizes are

metric and are based on the cross - sectional area of the
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conductor; 1.0mm?, 2.5mm? Efcb -
A single’ strand conductor with §Qdiameter of 1.13mm
is usualiy represented as; (1/1.13), like a 1mm2 con-
ducter. Similarly a stranded ;cndudtér of 4mm? cross
sectional area having 7 strands each of 0.85mm dia-~
meter is represented as; (7/0.85). ’

The ‘rating' of a cable is the largest current which it
may carry without pecoming too hot, the temperature limit

being such as to prevent damage to insulation.

The voltage drop in a conductor between the supply point
and the apparatus is the voltage_fequired te drive the
current carried in the conductor against the resistance
of the conductor. For a given current the voltage drop
is reduced with increased size of cqﬁductor. Cable si-
zing should therefore take into consideration voltage
drob. The maximum drop permitted is 2.5 percent, which
interpretes'ﬁo 6 volts on a 240 volts §upply, (IEE requ-

lations). _ : J
Methods of wiring

There are three basic methods of wiring now in common

use -
(a) Sheathed wiring

This consists of one or mbre conductors each in-
sulated, and all enclosed in an outer sheath of
the same material of insulation or other insul-
ting material. Sheathed wiring can be obtained
singlge - cére, that is with one conductor only;
twin core, with two conductors; twin with earth,
that is two insulated conductors and one bare cir-
cuit protective conducter all enclosed in an
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(b)

(c)

SINGLE CoRe
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outer sheath; and finally three-core and earth with
three seperately insulated conductors and a CFC all
enclosed in one outer sheath. See Fig. 6.5

7

TN COrRE

HEEE Core AN EARTH

Conduit installations,

The screwed steel conduit is still the reference stan-
dard by which most other systems cf wiring are judged.
The function of the conduit is to give mechanical pro-~
tection to the cables and also itself to form the earth

leakage pathe.

Conduits are available in light steel, copper and plas-
tic. where plastic conduits are used an additional
circuit protective (earth) conductor has to drawn through
them as they cannct for a path for earth leakage them-

selves.

Mineral insulated copper covered cobles.

The cables contain conductors consisting of single
strands of copper all enclosed in a thin copper sheath.

They may be ootained with from cne to seven cores.
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The tube is packed with highly compressed magnesium

oxide which holds the conductors in place and insulates
them from the sheath and from each other.

6.2.4 Distribution arrangement

The type of distribution arrangement usually depends

on the size of the building and the leoading characteris-
tics. For the hotel under consideration the loading pa-
thern can be broken down as follows:-

(a) Lighting points on ground floor

i - Kitchen, servery bar and related areas



~1%4 —

ii - entrance area, reception, offices, res-

taurant and Soiler room
(b) Lighting point on first Second and third floors.,

i - Left wing bedrooms and toilets and asso-

ciated corridor.

ii - «ight wing bedrooms and toilets and asso-

ciated corridors and spaces.

(c) rower points in spaces associated with (a) and (b)

above including

i - GSccket out lets
ii < #ir conditicning equipment
iii - Heating equipment

iv -~ Kitchen equipment

The mode of supply to each category of demand points and the control
of such supplies shall be discussed shortly.

An intake room should be provided which should be large enough to acco-
modate all the controls and meters that are to be associated with

the installations at this stage of supply. The size of this space shall
be determined only after the complete distribution arrangement has

been arrived at. The most suitable kind of intake panel for buildings
of a size similar to that with which we are concerned is the cubicle
switchboard. They are factcry-built and are better locking than mace

up types consisting of individual components singly mounted.

it is adviceable that if the total power consumption of the building
is above 100 KW the supply to the premise should be from an 11-KV

line. This line voltage would then be stepped down at a transformer
on the premises. The current rating of the transfcrmer would be de-

termined from the tchl power consumption on the premise using the
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for mULf\ .

P. = VI where P Total power consumption

Veltage

<
I

Current

L=
n

To the power consumption of scme appliances and fitings
would be applied some power factor for capacitance,
inductance and other resistances, that also consume
some power seperate from the ratings of the appliance.
The transformer would normally have an in-built switch

gear.

The supply from the transformer would be taken to the
intake room and terminated at the change over switch
between the authority's supply and a stand - by (genera-
tor). Se electrical drawings for details of arrangement.
From here power is fed intco a main bus-=bar which sub-
sequently feeds distribution boards controlling various
parts of the building, and which consist of miniature
circuit breakers which control the final subcircuits.

For heavy loads individual Isolators shall be used to

control supply.
Sub-circuit wiring
Socket outlets

For general purpose work the 13 amp socket outlet is
the most useful. The method of wiring to these outlets
is called a ring circuit and is illustrated in Fig. 6.

Twin with earth 2.5mm? cable is taken from a 30amp

MCs on the distribution board to the first socket outlet.
From here it runs to the second and subsequent outlets

and from the last it returns to the circuit breaker. Each
ring can serve an area of about 100m2 ., 5 maximum of
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6 outlets anc 3 spurs in accordance with IEE regula-

-tions.

The spur wiring consists of a single run of 2.5mm?

cable only joined to the ring at one socket. There
cannot be more than a single or twin socket outlet
from a spur, and not more than half the number of
sockets on the ring. Although the ring circuit is
protectéd cy a 3Camp MCB, this is toc large to pro-
tect tne appliences that may be connected to the
individual socket outlets and such appliances must

have their own protection arrangements.
6.2.5.2 Conduit wiring

bteel conduits are used for most medium and some large
scale installaticns. They are manufactured in metric
sizes. Two secticons of conduit are connected by means

of a coupler cr boxes.

Tl G- L

KETHop OF CONNECTING ConDUT  To SueeT STEeh Box
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Circular boxes are provided with spouts which are threaded
internally to accept the threaded end of the conduit.
pressecd steel hoxes are alse available which do not have
spouts and the conduit is connected to these boxes by

means of a coupler and male bush.

CONDOIT  BOXES, Wit ALTEROATIVE S600T

:

seCTIoN AT CONNECTIO
CF Tod ConDOIT Plese

Joints between lenagths of conduit and between conduit
and juncticn boxes must be securely made as the conduit

acts as the earth leakage pipe in steel conduitse.
Trunking

Where @ large number of cables have to follow the same
route it is often better to use trunking in place of
many conduits. This consists of a metal trough with de-
tachaple lids and conduit or MICC cables may be connected
to it. 1In large installations it is good practice to
ensure that trunking runs are used between intake posi-
tion and each area or floor in the building. The advan-
tage of trunking is that the wikring to auxilliary ser-
vices may be run in the same trunking as the wiring

to lighting and power outiets.
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Allied services

Auxiliary 'services in a hotel building consists of

(a)

(b)

(a) telephone and intercom system

(b) Alarm systems

(c) Television antenna system/Video system
(d) sackground music/Public address system

Telephone and intercom system.

The provision of telephones and/or intercom in a hotel
is a very essential service which has already been
discussed in earlier chapters. For a hotel of the
prescribed size at least three lines would be needed,
(ne foer the Manager, another for the Management and
the third for the hotel users. Various manufacturers
of equipment have differing specifications for instal-
lations and the impo}tant thing is the provisicon of
the path in the building to the expected positions for
telephones and the operator desk. The telephone cables
carry very low currents and should be seperated from

electrical cables.

They can however be run in the same conduits with
other low current - carrying cables like that of Tele-
visicn and video. (see telephone and television ante-

nna system drawings).
Alarm systems

Alarm is very useful in the case of emergency. Fire
alarms are the most popular form of alarm systems.
There are many types with different methods of opera-
ticn, Fire alarms may be fed from the supply mains
or preferably from batteries. Some alarms operate by
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detection of comobustion through smoke detection, or

increased temperature.

wiring to fire alarms should be in MICC cable or be
enclosed in seperate conduits, which should be
kept clear of all other services,

The basic difficulty with all alarm systems is that
the more delicate and sensitive they are, the greater
the likelihood that they will be set off accidentally.

(c}) Television antenna/Video System.

The television antenna system is used to feed UHF

and VEF signals recieved by a single antenna located
at the tep of the nuilding tec a number of recievers

in the building, like the bedrocms of & hotel. Pro-
vision is made for a boosting of the recieved signals
and for its distribution by means of equipments, the
specificaticn of whith would have to pe established
with manufacturers., However cables from the central
sianal scurce for oboth Television, and video programmes
eriginated within the building can be distributed

by means of cables in conduits throughout the building.
These cables can be run in the same conduit as the

Telephone cable and the background music system,

(d} Background music and public address system

Systems of this kind are used for playing recorded
music or radio programmes throughout a building

by means of loudspeakers. If a microphone is fitted
at the control position it is also possible to pass
general messages. Fire .alarm and other signals could
pe passed on, on such systems. A control position
having all the audio equipment is installed and from

here after amplification and through flexible wires,
distributed to various locations in the building.
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examples cf terminals of such distribution, are loud-

speakers en the ceilings of reception areas, restaurants

and bars, and the bed heads in the bedrooms. Gther

places may be included in the list depending on Management.
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SURVEY INSTRUMENT = 1 AFFENDIX 1

QUESTIONNAIRE FCR HCTEL USERS.

Q1

Q2

Q3

QS

HOW MANY TIMES HAVE YOU VISITED OR LODGED IN THIS HOTEL?

a) First time only LT
b) Les than 5 times /=7
c) More than 5 times / /

HOW LONG HAVE YOU STAYED IN THIS HOTEL DURING A SINGLE
VISIT?

a) one night only /7
b) Less than five nights /7
c) More than five nights /7

d) oOthers (please specify) é:?

WHICH OF THE FOLLOWING SERVICES INSTALLATIONS DO YOJ'
CONSIDER ESSENTIAL TO THE HOTEL. (Pease tick as you feel)

a) Air-conditioning Y4
b) Cold water supply / /7
c) Hot water supply /7

d) Electrical services YA
e) Sewage/Plumbing I

f) Telephone/Intercome

g) Television/video /7

HOW WOULD YOU RATE THE EFFICIENCY OF THE FOLLOWING
SERVICES PROVIDED IN THE HOTEL. (Plegse tick against
only those provided). - '

1 -~ Very Good . 2 - Good 3 - Fair 4 Bad

-

1 2 3 4

a) Air conditioning _
b) Cold water supply.
c) Hot wWater supply

d) Electrical services
e) Sewage/Plumbking

f) Telephone/Intercome
g) Television/Video

COMMENT GENERALLY ON THE SEZRVICES INSTALLATIONS IN
HOTELS OF SMILIAR SIZE TO THIS ONE.
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GQUESTIONNAIRE FOPR HOTEL MANAGEMENT STAFF
Ql WHEN WAS THIS HCTEL ESTABLISHED?
a) Before 1975 Z:y
b) After 1975 /17
Q2 HOW MANY EEDROOMS ARE THERE IN THE HOTEL?
a) Below 30 /7
b) 30 - 80 7/
c) Above 80 /7
Q3 HAVE YOU UNDERTAKEN ANY INSTRUCTIONAL COQURSE(s) in
HOTEL MANAGEMENT?
a) ves /7 b) No /7
Q4 HAVE YOU WORKED IN ANY HOTEL OF SIMILAR CAPACITY o”
LARGER THAN THE ONE YOU WORK IN AT PRESENT?
a) ves /7 b) No /7
Q5 WHICH OF THE FOLLWOING SERVICES DO YOU CONSIDER OF
IMPORTANCE TO A HOTEL OR THE SIZE SIMILAR TO THE ONE
YOU WORK IN.
a) Cold water supply [/ /
b) Hot water supply /7
c) Electrical services / /
d) Good Sewace plumbing 7R |
~ e) " Telephorie/¥ntersome’ 7 47
-f) Telewision/Vvideo L:? : 3
g) Air-conditioning /7
Qb HOW WOULD YOU RATE THE EFFICIENCY OF THE FOLLOWING
SERVICES INSTALLATIONS PROVIDED IN YCUR HOTEL?
(Please tick against only these provided)
1 - very good 2 - Good 3 - pair 4 Bad
1 2 3 4
a) Air conditioning 1:7 1:7 £:7 1:7
b) Cold water supply S L7 ¥ IF7
&) ot wster suply /7 (7 [T L7
d) Electrical services/ /7 [ 7 [/ 7 /7
e) Good Sewage/Plumbing
(7 (7 [T [T
§) Telephone/intercom/ /7 [/ 7 [ 7 [ 7
g) Television/Video 1:7 5:7 1:7 1:7
Q7 HOW OFTEN IS MAINTAINANCE WORK CARRIED OUT ON THE
INSTALLATIONS?
a) Very often /7
b) ©ften L
c) ot often /

——

d} oOnly repairs [/



Q8

Q9

Q10

Q11

DO YOU HAVE ACCESS TO OR ARE IN POSSESSION OF THE
DESIGN DRAWINGS ON WHICH THE HOTEL DEVELOPMENT WAS
BASED?

a) vYes /7 b) No Fol

IS THERE ANY INDICATION THAT THE DRAWINGS WERE DONE
BY COMPETENT PERSONS (ARCHITECTS)

a) Yes /7 b) No /7

ARE THERE ANY DRAWINGS ON THE SERVICES INSTALLATIONS?
a) Yes [ 7 b) /7

r

COMMENT GENERALLY ON THE SERVICES INSTALLATIONS IN
HOTELS OF SIMILAR SIZE TO THIS ONE.
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