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ABSTRACT

The purpose of this research is to increase efficiently the usage of working space in a
telephone exchange building. The research takes Laksi Telephone Exchange building under
Metropolitan Central Maintenance Sector 4 of TOT Public Company Limited as a case study. The
methodologies are described covering on analyzing, planning and arranging of office facilities,
including office space layout based on architectural design principle and its usages.

In addition to gaining the efficient usage of working space, decreasing power
consumption in the building is also considered to be a major factor in this research. This will
allow TOT to reduce operating cost and to put more on budgets for investing in network
equipments that will finally improve both network efficiency and customer satisfaction.

To evaluate the usage of working space in this research, only the 3rd and 4th floor of
the building are being used as a reference model. The aforementioned floor spaces are divided
into three areas i.e. multi-purpose areas, working areas and common maintenance areas. Three
evaluation methods, which include the changing on working space, power consumption, and the
worth for investment, are applied in this search.

With the integration of steps in this evaluation, increasing in efficiency on the usage
of working space is achieved as follows

1. The ratio of working space per circulation space on the 3rd floor and 4th floor,
under 100% of total space, from 49.13 : 50.87 to 53.13 : 46.87 and from 63.59 : 36.41 to 67.18 :

32.82, respectively.



2. The number of work stations to be allocated in working areas on the 3rd floor and
4th floor is increased by 26.29% and by 31.71% respectively which can reduce average space per
work station by 20.69% on the 3rd floor and by 24.07% on the 4th floor.

3. The total power consumption on the 3rd floor and 4th floor is decreased by
10,694.88 kWh (or -11.59%) and by 10,366.56 kWh (or -8.29%), respectively.

4. With 47,000 Baht invested, TOT will be able to reduce total power consumption on
the 3rd and 4th floors by 21,061.44 kWh /year which is equal to 84,246 Baht/year.

5. The Internal Rate of Return (IRR) of this investment will be 79% per year. which
would result as 0.560 year in payback period.

The study results in this research proved that the efficiency on the usage of office
space at the telephone exchange building is increased while the power consumption of the
targeted floor areas is decreased. As a result of such outcome, it will certainly be beneficial to

TOT in term of space utilization and cost saving in the long run.
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GENERAL OFFICES AND MULTIPLE WORKSTATIONS
Planning Data: Baslc Workstations
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WAL AT FRAUNAR. e 384294  kWh  aamsldmdsansIdiedusu 44562  kwWh  aailudesas.. 11.60 %
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ﬂﬁzﬁﬂﬁyﬁ@ummq 2.5 803 650 1 650 24 15.6

39 3780 4122

Aounazraimsoenuuulsulehilimsnaoundasmsldndeau i




4.2.4 90313 a1 e sszuu IWihuasadng miein)

F4
U 3 nouMsoonuuULTUg

55

& [ Lrg;
MULTI-PURPOSE
IIII s NIRRT
= Nl
| Pt TOILET 73ER
N
e o =
7_1
- Trnllrivasmmigensau 3xiaw -
Tnlnwasanigemasumin 2x3ow
- . v wilauifamaelandudl 3

311 4.9

Qe

GIf‘Ll‘VI 3 AAIANA

Tﬂmmuwﬂ@mmu ﬂ@uﬂﬁ@ﬂﬂu‘ﬂ‘ﬂﬂﬁ‘ﬂﬂiﬂ

A1an 4.8 uaaasnimslenaanu lihvesszou liihuasadne miedu) Aeums

GRIIBITMEATFIER

RGN R e v | e 1dau | Tddnls
gilnsal vl $un 3

(W) (W) (¥u./3U) (kWh)
viaoagoolsmMIUR36 W || 46 56 2576 24 61.824
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4
T 3 iaemseenuuuiuilg

L - G | in
) 7 NETWORK MANAGEMENT SYSTEM
Hofcic iAol § g SRl
iz 1 f’ H] L S
\J \ I | a@ﬁmm& OE O
= Sx36w Sx36w o DR L | L
LIFT [\ ‘ 1 . ‘ S R
' . G UPPORT no@ | E K % —ADSL |3
| Hloog | e
= —— L]
— =T~ 1 “I_r =T 1
Tl nvaeamgenssrus sasw [
Tanlvinaearigesans 2x36W
rlsnwemvigess i 336w wlauifmaalmaduil 3 1¥ulga

Y @ o @ o [ o
31 410 uaasrsn lanuaz A laziianu vasmseenuuulsvilg

3197 4.9 naadas s ldwasa lihvesszuu lvhuasaamitein) ndemsdsols

faa il fae i [anldam | Tuihnld
gilnsal Il S 3

(W) (W) (F¥U./IU) (kWh)
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vinoavlgoolsalyud 36 W 46 12 552 9 4968
vinoavlgoolsalyud 18 W 28 0 0 9 0
vaoANgoeITAITUA 18 W 28 3 84 24 2.016

52 2568 53352

alasuutlaandsau Wi nlFamay 75.144 kwh. 3l 53.352 kWh aaad 21.79
kWh %150 -28.997 %
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RUAINUITINUA 10,500 VN

NaaNuNe301senda’ld 44.562 x 20 = 891.24 kWh / 1hau (111911 20 Y1 /

ou)

[ d' [ Y =

nasnunasalserdald 891.24 x 12 = 10,694.88 kWh /9

A A (9 Y =)

Ruienusalsevdala 10,694.88 x 4 = 42,779.52 1naei)

1501 TATIMSINOANUINANZ TULALTZEZIAIAUN

WM i=1%,n=1

=1 (1+4i)t
n=01g¥031A59n13(1))

NPV =)'

9 [ { % 9 . qg/l 1 {
ESt = Aununasnuidsznidn 1@ (energy cost savings) 5161 Auaa1eili 1 dan
To = QUIBAINUABUITN TATINI(total investment)

i = 9n319a71 (discount rate)

=42,779.52 /(1+0.01) — 10,500
=42,355.96 - 10,500

=31,855.96

1 IRR (internal rate of return)

Elﬁ}n=l

1=1 (1+IRR)t
n=01gUe41A33MI (1))

Io =0

v v v
ESt = Aununasnuilsznida 1@ (energy cost savings) 5161] Aauaila1eilin 1 fan
To = QUIYANUADUITY IATINI (total investment)

IRR = a5 wanauLnunelu (internal rate of return)



(42,779.52 /(1+IRR)) — 10,500 = 0
1+IRR = 42,779.52/10,500
IRR = 4.074 - 1
IRR =3.074 ¥130 307.4 %
FTOZAAUNY
~ Suaau ASufiaunsadszniald
=10,500/42,779.52
=0.245 1
MUNEAMTUMIAINY W12 FATIHANBULNUTAININNT 7.25 % UazIzeziIan

Aunuldnaiui 0245

N8I 2 4 3 mwwﬁyuﬁizuuﬂﬁqﬁﬂymmq vazszun ihuasadng
é”mmamﬁyﬂﬁuﬁmﬂﬁmmi(MARR) MINY 7.25%
ﬁuamuﬁs’lwm 10,500 11N
waafiannsatsznda’ld 15.46 x 20 = 309.2 kWhidou (1911 20 Jusdieow)
wasnuiianinlsendald 3092 x 12 = 3,710.4 kWh/1]
Auiensnlszvda'’ld 3,710.4 x 4 = 14,841.6 1 a0
ﬁmsmﬂﬂNﬂmﬁammmmmmLgazszﬂmmﬁunu
W i=1%,n=1
=14,841.6 /(1+0.01) — 10,500
=14,694.65 — 10,500

=4,194.65

#1171 IRR (internal rate of return)
Gl‘ﬁ n=1

(14,841.6 /(1+IRR)) — 10,500 = 0

1+IRR = 14,841.6 / 10,500

IRR = 1.413- 1

IRR = 0.413 50 41.3 %

5202 1AUNU
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— Guasnu Suitmusadsznda’ld
= 10,500/ 14,841.6
=0.707 1
MINZANTUMTAINY 1N DATIWANDUUNUNAININNIT 7.25 % LAz IzeziIa

Aunuldaiuiu 0.707 9

E4 Y 1
Y =

A A o 3 A a [ A o v
NIUN 3 FPUN 4 NUNMNUTIUNINUN ﬂﬂﬂWﬂWﬁQQWHV]ﬂi%Wﬂﬂqﬂ“’lﬂﬂnﬂﬁgllll

DL

5@51ﬂ6ﬂlﬁﬂﬁué}iﬂﬂ‘ﬁu1ﬂﬁ (MARR) 1M1 7.25%
ﬁuamuﬁs’lwm 10,500 +14,000 + 1500 + 10500 = 36,500 VN
waauRansailsenda’ld 43.194 x 20 = 863.88 kWh / 1fi0u ($1971 20 u /
Pow)
wgaiiannsotsznia’ld 863.88 x 12 = 10,366.56 kWh /]
Ruitannsnlsendald 10,366.56 x 4 = 41,466.24 1nAe1l
ﬁﬂ15i,mTﬂNﬂmﬁammmmzﬁmmzizﬂznmﬁunu
% i=1%,n=1
=41,466.24 /( 1+0.01) — 36,500
=41,055.68 — 36,500

=4,555.68

1 IRR (internal rate of return)
=1

(41,466.24 /(1+IRR)) — 36,500 = 0

1+IRR =41,466.24 /36,500

IRR=1.136 -1

IRR = 0.136 130 13.6 %

52OZA1AUNU
= Juaanu ARunawnsolszndald
=36,500/41,466.24

=0.880 7
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mmzt’?m%”umﬁamu N1 BATIHAADULNUTA NN 7.25 % UHAZTZEL1IA

Aunuldaiuu 0.880 7

NIET 4 511 4 mwwﬁyuﬁﬁzuuﬁqﬁﬂymmq nagszuy Wihuaeadng
’56]i"lﬂ’e]ﬂl‘ﬁyﬂﬁuﬁmﬂ‘ﬁu”lmi(MARR) MY 7.25%
ﬁuamu‘ﬁzﬁﬁm 10,500 U0
wEauRasnlsenda’ld 15.46 x 20 = 309.2 kWhideu (¥1911 20 Suidow)
weauRannssenda’ld 309.2 x 12 = 3,710.4 kWh/il
Aufieninsolsewda’ld 3,710.4 x 4 = 14,841.6 U 1Na0ll

ﬁmif,uﬂﬂﬂﬂmﬁammmmzﬁmmzizﬂmmﬁunu

W i=1%,n=1

=14,841.6 /(1+0.01) — 10,500

=14,694.65 — 10,500

=4,194.65

1 IRR (internal rate of return)
TWn=1

(14,841.6 /(1+IRR)) — 10,500 = 0

1+IRR = 14,841.6 / 10,500

IRR=1.413-1

IRR = 0.413 30 41.3 %

FTeZAAUNY
a A A o 14
= Juasnu AQuiawnsolsevdala
=10,500 / 14,841.6
=0.707
Wz MSUMIAINU INT1Z OATIHAABULUNUTAININNT 7.25 % HagT2ezIa]

Aunuldiau 0.707 3
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v i
A A

N3 5 Fu 4 Ruidninau Aanandsnuilszndaldnnszun ifhussa ez
UFvorme
é’mmemﬁﬂﬁuﬁmﬂﬁmmi (MARR) M1l 7.25%
ﬁuamuﬁwm 10,500 +14,000 + 1,500 = 26,000 UM
wasuiiannsatsenda'la (4.968+22.77) x 20 = 554.76 kWh / 1ieu (1911 20 Ju /
1Aow)
wdauiannsnlsznda’ld 554.76 x 12 = 6,657.12 kwh /3
Aufieninsnlsevda’ld 6,657.12 x 4 = 26,628.48 11NA01)
ﬁ%1si,u1TﬂzNﬂmﬁammmmmmmxizﬂmmﬁunu
W i=1%,n=1
=26,628.48 / ( 1+0.01) = 26,000
=26,364.83 — 26,000
=364.83

1 IRR (internal rate of return)
MWn=1

(26,628.48 /(1+IRR)) — 26,000 = 0

1+IRR = 26,628.48 /26,000

IRR =1.0242 - 1

IRR = 0.0242 130 2.42 %
TWn=2

IRR =64.63 %

52O2A1AUNU
a A A @ Y
= Juasnu AQuiawnsolsevdala
=26,000/26,628.48
=0.976 1
MINEMTUMIAINY INTIZTATIWANDUUNUTA 2.4 % T 11 dnsmanon

ISRl = A 9 =
UNUUAT 64.63 % Tunar 21 uazizazmmﬂunuhnmum 0.976 1



ASET 6 T 3 uaz 4 s wRaua ﬁﬂmﬂw5@q1uﬁﬂﬁxﬁ§ﬂ"lﬁmﬂnﬂizw
é’mmeﬂgﬁaﬁuﬁmﬂﬁmmi (MARR) i1l 7.25%
ﬁuamuﬁwm 26,000 +21,000 = 47,000 LN
WaRENs0lsznda’la (891.24 + 863.88) x 12 = 21,061.44 kWh /7l
Ruiiaunsarsenda'ld 21,061.44 x 4 = 84,245.76 1 NADT)
ﬁmst:uﬂﬂNﬂmﬁammmmxﬁmmzizﬂznmﬁunu
W i=1%,n=1
= 84,245.76 /( 1+0.01) — 47,000
= 83,411.64 — 47,000

=36,411.64

#1IRR (internal rate of return)
MWn=1

(84,245.76 /(1+IRR)) — 47,000 = 0

1+IRR = 84,245.76 /47,000

IRR=1.79-1

IRR = 0.79 30 79 %

FTeZNAAUNU
— Juaenu / Suitrusadszndald
= 47,000 / 84,245.76
=0.560 1)
MNEAMTUMTAINU INI1Z BATIWNANBULNUTAIMNINNIT 7.25 % UATTZez1IaN

Aunuldiau 0.560 3
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W15 1A5IMINOANINHINZ AULAZ TZEZIAAUNU
MWi=1%,n=1
NPV=31,855.96
IRR = 3.074 %150 307.4 %
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