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ABSTRACT

This research is aimed at managing the maintenance of the cooling system which are the
Cooling tower, Cooling water pump system, and Water chiller system by using the principles of
preventive maintenance for a data center building in Bangkok as a case study. Initially, it was found
that there was no maintenance management standard and adequate system requirements. Maintenance
work will occur only when a problem happens with the system, which leads to stopping the service of
equipment to correct it makes the company unable to estimate expenses and budgets required in each
year. This research presents an annual plan and procedures for adequate preventive maintenance work
of cooling systems. It leads to system maintenance costs reduction by comparing the results before
operation and after the operation, which can be summarized as follows.

When measuring performance, it found that when the preventive maintenance principles
had been applied in the administration of the system, the system had adequate maintenance, meeting
the standard and a comprehensive audit of each part of the system. As a result, it enables to find a
problem or something that will cause problems with the system and makes it is able to be fixed before
the problem happens. The study result shows that by doing this, the waste rate in 2019 decreased
from 2018 as follows cooling tower systems reduced by 37.15%, cooling water pump systems

reduced by 42.92% and chiller systems reduced by 37.77%.
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M99 4.9 alF1e1u1l 2562 Nanasnnil 2561

S5 STV 1l 2561 12562 | anaa (W) | anad (%)
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5 mnaﬂummgﬂﬁ'ﬂwm Water Flow Sensor L& Pressure
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3
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TA SERVICE & CONSTR ON

110 r0dSan sousi mou

virin fiia 1ed%i uaud noudndadi in
21/131 nyh 3 9 dwimdoy a.6gnm salyumil 12160
Tol: 02-677-6593 Fax: 02-577.6593
E-mall: taservice2NG@gmall com

Quotation

i : Qr. No. Q1061161
Tufk
WL N0 ; fidines Aeviniamesant
finde:  quusradnd Tnadwed 088-052-4146
Tnadvef : 097-201-9100 Project :
Material
No. Description Qty Tnit A .
! | Preventive Maintenancs (1) 9163 1 16000000 |  160,00000
PM 4 #13 / R enatismamigmivoyuy Chiler 3 witey
_Corrective Maintanance (CM) 313
oM nadbAsYymwiifumzu Chiller 3 wWios
witme ;nihn Service Bngnaolfdaaloanliog
b 20 e ueiesen TIraRY 160,000.00
dmnudaat  mule 20 5 wiemlasoludsie Digosunt
mmethe@n 3% down peymeat, 70% PCD 16 Daye siver delivery g 160,000.00
VAT 7% 11,200.00
nenfidsurtifomdiming e S iay Test & Commissioning bl 171,200.00
wiueadaniumibnisedasmiin

VS e wedSd wawd nandndedi e

R e el Nl o

s

Fudinovanadofudmsemummuseiolsivnngluii

u s
W
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1in flio wwadia uaus asusaiagis $10n

21/131 wyfit 3 w. Sof'medioe 0. gnm il 12160
Tel: 02-677-6693  Fax; 02-677-6653

RS & E-man’ taservice2006@gmail.com
20 100451 40K NoLNN: a
Quotation
gnen : Q. No. QT1061-162
Fuft:
W 0 ; fidino Farstismesing
fnde:  RmaTani daaty Thadwf 080-952-4146
Tnadhw - 097-291-9102 Project :
Material
i
No. Desuription Oty Unit Tolt
1 | Proventive Maintenance (PM) 1141l 1 Job 120,00000 12000000
PM 4 ffa / §) ensiumewisgwanssan Cooling Tower 3 (399
Corrective Malntenance (C1) 310l
CM nadifimlgwnitamissuy Cooling Tower 3 789
Wi ?Il“"
Lo Sewvice Livagrasifids sy flowdanlien
fomaiurm 20 S dEriaawene —_— 120,000.00
fmveudnede ool 20 S wdnldi s Dissount
Avued1ie®n  30% down payment, 70% POD 16 Days aftes delivery -nuﬁuqni 120,000.00
VAT 7% ,400.00
nmilddutifonbamnganmuseUSuamandos Tost & Commissioning o 128,400.00
wilasugs i fosumiim
13t e wedid uavst revaniedy Sin Tdimaanasiadudimrenussdndafhngludi
e "
i

o e vl T dnd R 16/ 110 2560 qﬁn A 5
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v fike itadin uene Aeuning $iin
31130 w3 o, TResiwiter @ shgnm 9 Uhaimi 12150

A Tel: 02-677-5595 Pax: 02-577-6593
28 E-mail taservice2006@gmail com
TA SERVICE & CONSTRUGTION
Mo wodSa sous nourmEniu -
Quotation
401 2 QT. No. QT1061-163
Fudh:
WL, 3N : fiigms Sersaldmtis
fiode:  Ausaniimd sty Tnsdwad 088-062-1146
Tnadwf - 007-291-9108 Project
Material
No. Description Qty Unit Tnit
1 | Preventive Meintenance (P1) 51l 1 Job 80,000.00 £0,000.00
PM 4 e / 1] masiumewivgiuaaasui water Pamp 6 17389
Corrective Maintenance (CM) 3161
CM msdufioiywiAissn Water Pump 6 19729
WINUY
T iiuniy Seevieo bhosgUmtinao bmioaliion
fwmadmnm 30 A Tumndamanim e 80,000.00
fmeudada w20 S wdsnldiu ot Drscount
muesmaiu  30% down payment, 70% PCD 16 Daye after delivery ERIEKTE 80,000.00
VAT 7% §,600.00
hwdwiadu 85,600.00
13 e 9edie wond nneRindi 1t Fmdmaanandoduirmsmemauanioulifalnng b

gl o Sy sreand W 167 117 2561 Win % At




N

TA SERVICE & CONSTR! oN
10 rwodda rousk umnm

Quotation

15 flie 198938 waus Asuandat 9Na
21131 wyfl 3 m. Dorimdan a.sgnm 9.1yl 12150
Tel 02-677-6680 Fax: 02-577-5633

EB-mafl taservice2006@gmall comn

g1 ar. No. QT1061-164
Fudt:
Y, 0 fianos Gnsoidaing
fiode: el st Tratvef 088-952-4146
Tnadtwd - 097-2019103 Project :
Material
Ne. Description Oty Unit T s
1 [semserividmivemdamhssdly
Cooling Water Pump.
1. Differential Pressure switch 1 Set £,000.00 6,000.00
2. Pressure Cauge 1 Set 1,00000 1,000.00
3. Magnetlc contactor 1 Set 300000 3,000.00
4. Piping Flange 1 Set 2,000.00 2,000.00
5. Conuoller Board 1 Set 12000.00 12,000.00
6. Insulation 1 Set 2,000.00 2,000.00
. Mechenical Seal 1 Set 2020000 20,200.00
8. Motor Bearing 1 Set 4,000 00 4,000.00
9. Comrunication cable 1 Set 2.000.00 2,000.00
10. Pump Ovechaul 1 Set £0,000.00 B0,000.00
11. Pump Alignment 1 Set 16,000.00 15,000.00
12. Greases&Lubcicants 20kg 1 Sat 2,500.00 2,500.00
13. Overtime / 1hr / person 1 Sat 50000 500.00
vanumy, - dindvsselndfwguimamiuwsh
fmalvem 30 S s unhiEn =
fomemanate a0l 3o S wdsenldEu) Discount
fmadhedn  90% down payment, 0% PCD 16 Days attar dalivery TN .
VAT 7% .
L
Windwhsdn .

Wengid

Vit o wodls waud novsednd iR

i

A h;ﬁhﬁm 1/ 2561
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13 fia (add usus noudaingy 9INa

317131 Wit 3w imidie a.shpgnm S 12150
A Tel, 02-677-5503 Fax: 02-577-6508
" E-ma. taservice2006@gmail com

YA SERVICE &
1o ruodsn sourt nounedniu ~
Quotation
A : Qr. No. QT1061-166
Fufl:
W, T8 : fidiens Snaldnuaitng
finde: Ao sufy Tl 098-962-0105
Tnséfwf - 097:201.9103 Project :
Materlal
No. Description Qty Unit Unit
1 |[mwmsarlwddmivnvaanigaly
Chiller Unit
1. Flow Sensor 1 Set 2304000 23,040.00
2. Temperature Sensoc 1 Set 4,52000 462000
3. Communication Cable 1 Set 2,00000 2,000.00
4. [nsulation 1 Set 5,000.00 §,000.00
5. Transducer Seasar high 1 Set 9,060.00 9,050.00
6. Angle valve 1 Set 7,760.00 7,750.00
. Oring condensor unit 1 Set 10,000.00 10,000.00
8. LAN communication cable 1 Set 2,850.00 286000
9 Refrigerant 134A S6kg 1 Set 17,500.00 17,500.00
10. Leakage problem solve 1 Set 40.000.00 40,000.00
11. Trenaducer Sensor pressure 1 Set 9,060,00 9.060.00
12. In-Out watet Valve 1 Sat 12.,500.00 12,500.00
13 Overtime / 1hr / person 1 Set 500.00 500.00
vanoo - Ghivesarbaiuguimaivimah
maiunn 20 B i e -0 -
fomaudniade  mol 20 S wdonlaiiludsde Disgomnt
fvmateedy  50% down payment, 70% PCD 16 Days atter delivery THATUENS =
VAT 7% .
Ehushufliv .
1t flle ¥ wond eousndndi Sl Simdmavenaslotudimmenmuasdoulefunngiudd

9 S D O B o F




Y5 i 1UBTIF Lous AeuARSASY 91MA

317131 wyfi 3 . Swimdon a.mpnm sl 12150
A Tei: 02-577-5693 Fao: 02-677-5603
- 2 E-mail: tasarvice2006@gmail com
Mo rwodas soud nounedning
Quotation
g Qr. Yo, QT1061-165
Fuft:
YL, Y ¢ Adien Smscidmednd
fesle:  quuevndid auds Tnsdtwd 068-052-4146
Tnsdw! : 097-291.9103 Projoct :
Matorial
No. Doscription Oty Unit Tt s
1 {semsorlwddmsuemdaanhisnle
Cooling Towrex
1. Fan Bearing 1 Sot 3,650000 3,600.00
2. Eleotrode 1 Set 1,00000 1,000.00
3, In-Out water Valve 1 Set 12,600.00 12,500.00
4, Floating water level 1 Set 2,000.00 2,000.00
6. Fan Bolt 1 Set 3,560.00 356000
6. Watec pipe+Accaeesorien 1 Set 10,000,00 10,000.00
7. Coeoling Tower Cleaning 1 Set 15,000.00 16,000.00
6, Speed motrer bearing 1 Set 12/000.00 12,000.00
9. Butteryfly valve for drain pipe 1 Set 8,00000 £,000,00
10. Electrictrode socket 1 Set 260000 2,500.00
11. Preasure Switch 1 Set 5,00000 §,000.00
12 Safety Switch 1 Set 4,00000 4,000.00
13 Fan motor 1 Set 30,000.00 40,000.00
14. Overtime / 1hr / person 1 Set £00.00 500.00
wiIHme l"\.n"i'nL:.'lv'.i.':u'r: LB TR LTS
fomadunim 30 3 s uenm Taisty &
s ol 30 S vasmnliiulud e Disstiiiit
el 90% down payment, 70% PCD 15 Days aitey Belvery Tindwgyd -
VAT 7%
1R fhe oS uowdt aausniedh St Srdmeumnasiaudwramummsedenlilnnghii

|»Imm ;\;‘qm FovrdSaer il 167 11 1 2561 . e ({ e
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Chiller cost calculation

Mai e ost in 2661
Total ineident : 15 times , Service cost / time : 6,000 baht
Item Spare Part/Problem Amount | Material Tait Material cost Service/Muit Service cost Cost Remark
1 [Flow Semeor 20 26080.00 6000.00 12000.00 58080.00
10T e 200 9040.00 6000.00 12000.00 21040.00
3 |JCommunication Cable 1040 2000.00 6000.00 G000.00 00000
4 [inguladon 200 5000.00 6000.00 12000.00 Z22000.00
5 1.00 505000 6000.00 G000.00 15050.00
[ 1.00 T7E0.00 6000.00 G000.00 140700.00 Special cost : 126850 haht
7 |Omng condensor umit 200 20000.00 6000.00 12000.00 32000.00
% JTraneducer Sensor prespune M B080.00 1F100.0 6000.00 12000.00 30100.00
3 JLAN communic 20 2550.00 5700.00 6000.00 12000.00 17700.00
Total 34467000
Mai & Gost in 2562
Total incident : 6 times , PM-CM contract : 160,000 baht
Item Spare Part/Problem (Ammount [Material Tuif] Material cost | Service/Dumit | Service cest Cost Remark
1 [Flow Sensor 1.00 2304000 21040.0 0.00 0.00 230400
1 [Tempsramie 1.00 4520.00 4520.00 0.00 0.00 4520.00
3 |nmulaton 100 5000.00 5000.00 0.00 0.00 500000
4 |Onng condensor umit 1.4 100000 0.00 0.00 10000.00
§ [Traneducer Sensor pressurs 100 B080.00 005000 0.00 0. 805000
6 JLAN communigation cabls 100 2580.00 2880.00 0.00 000
7 JPM-CM oozimact 1.0 0.00 0.00 160000.00 160000.00
Total 21446000
BResult 2561-2562
Item Maintenance Chiller Cost Cost Saving Saving %
1 Mmintenanos 2561 J24E70.0
130210.00
H Memintenancs 2562 Z214460.00
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Cooling tower cost calculation

Total merdent :

23 times

Service cost / time : 5,000 baht

Items Spare Part/Problem Amuount [MaterialUnif] Material cost | Service/Duit | Service cost Cost Remark
1 400 150000 14000.00 5000.00 Z0000.00 34000.00
1 100 1000.00 3000.00 5000.00 15000.00 18000.00
3 10 1000.00 30040.00 5000.00 15000.00 180:00.00
4 10 12600.00 5000.00 15000.00 52600.00
§  [Floafing wansr level 10 2000.00 60040.00 15000.00 21000.00
§ [Fan Bel 100 1560.00 10650.00 15000.00 Z5650.00
7 [Ppe&a 28 100 30000.00 15000.00 45000.00
i [Cochng T: ] 20000.00
Total 13418000
Mai & cost in 2562
Total incident : 6 times , PM-CM contract - 120,000 baht
Item Spare Part/Problem Amount |Material Tait) Material cost | ServiceMuit | Service cost Cost Remark
1 100 32600.00 3500.00 0.00 0.00 1500.00
1 1.00 1000.00 1004.00 0.00 0.00 1000.00
3 [Floamng wansr level 100 2000.00 200000 0.00 0.00 2000.00
4 [Fan Bel ] 1560.00 10680.00 0.00 0.00 10650.00 Change 3 uniz
§ [PipeiAooessones L] 1000000 0.00 0.00 10000.00
& |Cooling Tower Clesning 1.00 0.0 0.00 0.00 0.00 0.00 in ooniraot
7 JFPM-CM gonfzast ] 0.00 .00 120000.00 120000.00
Total 14718000
Eesult 2661-2562
Item Maintenance Chillsr Cost Cost Saving | Saving %
1 Maintenanecs 2561 234150.00
27000.00 3718
2 Maintenanecs 2862 147180.00




Water pump cost calculation

Mai e cost in 2561

Total ineident : 18 times , Service cost [ time : 5,000 baht
Item 5pare Part/Problem Arounnt [MaterialUnit] Material cost | Service/Uuit | Service cest Cost Remark
1 500 5000.00 5000.00 23000.00 5§0000.00
1 [Pressure Gauge 200 100000 500000 10000.00 1200000
3 [Magostic contaotor 400 3000.00 5000.00 20000.00 32000.00
4 JPipng Flange 0 200000 200000 500000 5000.00 TO0000
5 JCommunication pable 0 200000 200000 500000 5000.00 TO0000
§ Jinmulston 400 2000.00 #000.00 20000.00 28000.00
7 [Meohamosl S=al 00 20200.00 Z3200.00
Total 161200.00
Maintenance cost in 2562
Total incident : 5 times , FM-CM contract : 50,000 baht
Ttem 5pare Part/Problem Amomnmt Hmrial-’lhi‘rl Material cost | Service/Mait | Service cost Cost Remark
1 [Dufferennal 1.00 5000.00 §000.00 .00 0.00
1 [Precome Grauge 1.00 1000.00 1000.00 .00 0.00
3 [Pupmg Flange 100 2000.00 2000.00 .00 0.00 2000.00
4 |Communication cable 0 200000 200000 0.00 0.00 10000
5 |Jinsulaton 1.00 2000.00 200000 0.00 0.00 0000
& JPM-CM oonfraot 0 0 0.00 5000000 5000000
7
Total 92000.00
Result 2561-2662
Item Maintenance Chiller Cost Cost Saving | Saving %
1 Maintenanos 2561 161200
63200.00 42352
2 Maintsnanos 2562 92000.00
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