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4.5 qﬂmnﬁ'@mm%u f1ILNLUEN1ANT (Humidity Sensor)

BTG BINT : 0% - 100% Rh

faq : Etched Teflon Lead Wires
msaﬁawﬂwga : Replaceable Filter & Humidity Probe
Enclosure Rating: IP66

Output : 4-20 mA

Accuracy ; + 3% 39N

4.6 qﬂﬂiﬂif@qtuﬂﬂ“ﬁﬂmuaﬂmﬂﬁ (Outside Air Temperature)

FUhAUDI Sensor : Thermister 10K-3 la#ul
Transmitter Type : L‘ﬂué'tytyﬂm thermister

@1 Transmitter Range : 32 to 212 °F %38 0 to 100 °C
i'a@]'madﬂa'ad Enclosure : IP66 rated ABS polymer enclosure

4.8 madumouazviasasmell desdaasaanuuuasldnnasgumsliwiuasas lagwwizaweves

rosasas IWlilswesunusnudwmusasmus QI mene

5 n13@aad (Installation)
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6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

ARINTUNBUNB UL 2 1ieu whanamaseudsusmsianulmiduldainnnszmsvinany
LHuU89871A73 Lasiinn3¥insneau Load Profile 57898481015 wazkeanidu Load Profile 28du6as
Riser

ARINTUNBUNW UL 6 tiau whanamaseudsuimmsiauliiduldarnaiszmsviany
iu28981A13 Llauin13¥in3891% Load Profile 28481013 wazl#innsvinsnsnudsuudsdn PID
vaslusunsanstgueng 9 WHLNAIE

RRINTUNaUNWIULE 12 den whanamaseudsuamnsinuliduldaunasensiana
iu28981A13 Llauin13¥in3N891% Load Profile 28481013 wazl#innsvinsnsnulsuudadn PID
yosldsunIunaritueng 9 LUUNGE

ARINTUNUNW LA 18 1ien whanamageudsuammvinnuliduldauasznmsiany
Wurada1a13 lauiinn3¥insnoeu Load Profile 284810135 kazl#innsvinsnsnudsuudsdn PID
yosldsunIunaritueng 9 UUUNEE

ARIINTUN UMW UL 24 1deu whananaseudiuamnminuliduldauasznmsieana
LIU28981A13 Lauin13¥N31891% Load Profile 28481013 wazl#in1sfinssnulsuudadn PID
yo9lUsunsunIitueng 9 LWLNIG2E w%auﬂ%ﬁﬁwmmmsﬂ%’mwﬁuqﬂmzﬁ'@ (Sensor) HInua

fagluszuy Muliimidud wazdiazanumanfausasglnIalinds 9
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7 MINeFaULAsUTULAITZUL (Testing and Commissioning)

7.1
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M ININTuasInagauTadih
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- denuudnirvesgdnsaliagannd sunuaUnssiingmwnduuy Handhelp Aifiaauuainin
UINNI
- mmmLszuﬂwaaqﬂmtﬁ’i’@é’mnmﬂmmaaﬁnﬁmﬁauﬁum‘%aﬁmmu Ultrasonic Flow Meter
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- naseunIkaaIRanMAnTayaunrensniuae’ Teyafiilfsuudaianaaiial Ma1InLAAS
Nald 20 iagamuslunm 10 w1
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153U

8 MIRNBaUsY (Training)

;ﬁmi”wei”aaﬁnLﬁi”mﬁﬁﬁ@,ﬁmﬁaamﬁl%ﬁﬁ%u@ 30 2% BRIINNILNALIY ‘l,ﬁ'l,ﬁi:uuﬁ'@ﬂ'ﬁl,mm'mquL@ﬁaa

¥tiLdu (Chiller Plant Manager), Software Program wag Hardware Circuit 3118w lun’liﬂ’lﬁ;d%'m:nvlﬁaihd
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9  PUABUNTINIIUVBITEULUIANITURZAILANLATB IV (Sequence of Operations for Chiller Plant

Controls)

Chiller Plant Manager l#gunyniauguuuy Stand Alone muludlysunsunisdsnuasi

9.1

9.2

“Uvmla%mnﬂmwumuqmLﬂ%ﬂdﬁ’]ﬁ’nﬁuﬂ%‘ulﬁﬂ (Sequence of Chiller Plant First Start)

a A ° { o o = A <& o o
Lim'mm‘sl,aaniummimmwnaa‘szuumuquLﬂ%ﬂdmmwu FaNNIrue 3 lnuaaionu Ae
. f]mwumuqu

. Lamzuumuqmmu 24 ).

* auszuumuguanuansite/e (Occupancy Schedule)
vwé’amnﬁ‘*ﬁnmuqmﬁan‘[%mmnﬁu"lﬂzTaImmﬁm:uumuqmmu 24 TN NIDAUTTULAIANAN
an9iila/lla (Occupancy Schedule) Waa lﬁﬁqé'zyzyﬂml,ﬁam%wLaum’%‘aaﬁwﬁuﬁuméaausﬂ Tawisy
1Ja1819891030991%7L5% (Motorized Valve for Chilled water) = Lﬂéaaguﬁuﬁu (Chilled Water
Pump) émwamumicﬁﬁ'mmaaqﬂnmﬁ’mﬁuﬁﬂﬂ% Lfiavlajﬁé'murg'lmm'mﬁﬂﬂﬂamnnﬂqﬂmnﬂﬁ
vmsianaiasrinsinduaiosusnle

GFawlamsaagulalumsivsiwiwea3asvinsindu (Condition for Adding Chiller)
ﬂ'mﬁ'uﬁﬂmuq@Lﬂéaa'ﬁ'}ﬁ'}Lﬁm:ﬁs:UzL'Jmvh\‘lﬂ”u's:mw‘g@ﬁau%ﬁhﬂ”um@ia 9 liifuian 30
wift atlosnuiaiasrinsinduia Anti-Recycle Timer mysaawlalwditsfadounlars 3 daldaeit

o i %FLA figuldanniateariningu snnin 99% ashetias 5 wnfl

®  FA1NNTEANNTAUTEIDNANTNIRNA WINNTN mmmmmsnm%aaﬁ']ﬁwLﬁuﬁmmﬁﬁwmuag e
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° mqmﬁgﬁﬁ’mﬁmaammsﬁmﬂﬁq@Lﬁﬂuﬁ'umqm%n“uﬁ’mauwaammuvl,’j” AINLILABNIN 1
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9.3

9.4

9.5

9.6

o mnaaummw%ammqﬂmrﬁimdwLﬁmwaﬁﬁ]zlﬁw,ﬂ%iaaﬁﬂﬁwLﬁu‘vﬁavlaj ﬁaué’hlﬁqﬂmrﬁﬁu
9 N9

lugrsvasmstsuuasszuuldvinmsnuwinswees %FLA maam‘%aoﬁwﬁnﬁuﬁﬁwmayj A1N1TEN1INN

anulduzasorarniaiduauanutdn LLazmqmwgﬁmaaﬁ%ﬁuné’umﬂmmi I@mﬁu‘*ﬁagamwﬁ'

nn 91 wiennysznavlumsaadulafildlumminssaiuaiosiniingu Sewlatraduasdaadu

Boolean Logic “AND”

Gawlumseadulelumsandiwiniaiesrinind (Condition for Reduce Chiller)

o

mMIsedmngaIssiissdszoznawiaduam 30 win lasfisonluasit

e dunugavadalasihiiudasiuinnimiawinny 2 ga

o m'maauqtu;ﬁQﬁﬁnﬂé’umﬂmmsﬁm@%m'jwmﬁaamLuuvl,’j"ag; 1 asmvaulad

® ¢ %FLA Sudnin 50% FLA w5 wifidatitas (winen %FLA wiifi 4 ay;‘ﬁ' 49%8)9
nszianluinfif 4 uae 30 Fwfidu 50% IWSusiunanlna)

é"]ﬂ”i_m'mﬁw,l,a:mwq@qﬂmrﬁiawaas:uuwﬁmﬁﬁlﬁu (Chiller System Sequence Start and Stop)

L] ﬂ’mﬁumqﬂmzﬁm%aﬁwﬁﬁLﬁmqjml;m LS327N Motorized Valves at Chiller 9 Chilled Water

Pump = Chiller aN&aL

o ﬂ’mﬁmg@qﬂmzﬁm‘%aaﬁ’]ﬁnﬁum@ia 9 vl,ﬂﬁ]’m"g@l,l,'iﬂ 139270 Motorized Valves at Chiller =

Chiller Mu&1ay

A

° mwﬂqm;@qﬂmzﬁm?aaﬁwﬁnLﬁusl,umm:ﬁﬁ'*g@auﬁnmagll' Chiller = Chilled Water Pump =2

Motorized Valves at Chiller a1u&1au

° mwﬂq@mqﬂmzﬁm%auﬁmwLﬁumq@ﬂ’m Chiller = Chilled Water Pump =2 Motorized
Valves at Chiller anasadl

ms‘ﬁ’mmaagﬂﬂmﬁ,lﬁia:ﬂimw (Equipment Control Function)

° Y‘hm'sﬂizmaNa'ﬁﬂmuqﬂﬂmiﬁw‘fauium‘sﬁwmmmué’@Iuﬁﬁ 173% No. CHWP Available 371471
gunIninwiandainTamauudain Switch Mode = Auto, liddnyymdangunsniifiasainaana

AaUnd, Wnaudwaunvinuegiewud uazlifidyyimanufalndvasargdniaiios itu

Internal Overload LDué %

® {invasau ﬂ']iL@Wllﬂx‘]ﬂq‘]Jﬂiﬂﬂ@l HNAENILAALUDIT LN TN WV qﬂnmiu@ia:m%aa

o W @ o & [ an =
e Jnsavasevgunininvhnulaslildunainnisdiasvesszuudaluil@ (Manual Operate) F9az

livhmisegunanidananadiiieTasin o (Protection User Interfering Auto Mode)

@

® A3tk Chiller dInaanmIH (@198%a) Chiller Plant Manager ¢ 83818130361 Parameter NneNT

USHITIaMIT L

\aaviiLdn (Chiller) udaziaTasazdasduduanumaninlumssdayafiagluaimaduansit nin
Toyalafidusiadnay dasunuianaadsznavlunsudamiaainandis windayalaldaunnds
and9 Chiller Manager 'l Iududuaanansidunmmainguaaiduniemanngduiaaiasriningu

lavszyiuvanaIasrininduin 9 tednad ldsmanindedayalaainitaau niansevivanuiem
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Description Interface
Leaving Chilled Liquid Setpoint (Remote) BACnet/IP
Leaving Chilled Liquid Setpoint (Actual) BACnet/IP
é Leaving Chilled Liquid Temp. BACnet/IP
f Return Chilled Liquid Temp. BACnet/IP
% Leaving Condenser Liquid Temp. BACnet/IP
Return Condenser Liquid Temp. BACnet/IP
Chilled Liquid Pump BACnet/IP
Panel Stop Switch BACnet/IP
3 E, Remote Start/Stop BACnet/IP
5 c%‘ Chilled Liquid Flow Switch BACnet/IP
Anti-Recycle Timer BACnet/IP
Motor Current Limit Setpoint (remote) BACnet/IP
Motor Current Limit Setpoint (actual) BACnet/IP
Motor Current Percent FLA BACnet/IP
Compressor Status (Motor Run Contact) BACnet/IP
Unit Operating Hours BACnet/IP
Unit System Starts BACnet/IP
SSS Phase A Current BACnet/IP
SSS Phase B Current BACnet/IP
SSS Phase C Current BACnet/IP
= SSS Phase A Voltage BACnet/IP
;E), SSS Phase B Voltage BACnet/IP
g SSS Phase C Voltage BACnet/IP
= High Speed Thrust Bearing Proximity Position BACnet/IP
High Speed Thrust Bearing Proximity Reference BACnet/IP
ACC Valid Surge Map (False/True) BACnet/IP
ACC New Surge Point (False/True) BACnet/IP
ACC Surge Type (Delta/Current) BACnet/IP
Variable Speed Drive Internal Ambient Temp. BACnet/IP
Variable Speed Drive Converter Heatsink Temp. BACnet/IP
Pre Rotation Vanes Position BACnet/IP
ACC Map Output Frequency BACnet/IP
ACC Map PRV Position BACnet/IP
c Qil Pressure differential BACnet/IP
é Zi Oil Sump Temp. BACnet/IP
= &» Oil Sump Pressure (LOP) BACnet/IP
- Oil Pump Pressure (HOP) BACnet/IP
Evaporator Pressure BACnet/IP
IS Condenser Pressure BACnet/IP
i Evaporator Saturation Temp. BACnet/IP
g Condenser Saturation Temp. BACnet/IP
%’ Discharge Temperature BACnet/IP
& Refrigerant Level Position BACnet/IP
Refrigerant Level Setpoint BACnet/IP
Operation Code BACnet/IP
Unit Warning Fault Code BACnet/IP
Unit Safety Fault BACnet/IP
Unit Cycling Fault Code BACnet/IP
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No. Equipments Point Descriptions Field Devices Model Program Point Summation Cable size
OS [DL|TP [LC|RT|AL [HD [MP |GM |AP [AR|DO|[AO| DI | Al [BACnef
1| Chiller Plant Chilled Water Cooled Chiller

1.1] Chiller Water Cooled Start/Stop Command Control Relay Y Y Y Y|Y 4 2C 1.0 sg.mm

CH-1to 4 Chiller Status Run Chiller Interface Card Y Y 4

(4 Units) General Alarm Fault Chiller Interface Card Y Y 4

Leaving Cond. Water Temp. Chiller Interface Card Y Y 4

Entering Cond. Water Temp. Chiller Interface Card Y Y 4

Active Chilled Water Setpoint Chiller Interface Card Y Y 4

Compressor Current Draw Chiller Interface Card Y Y 4

Condensor Saturate Refri. Temp. Chiller Interface Card Y Y 4

Voltage Vab Chiller Interface Card Y Y 4

Voltage Vbc Chiller Interface Card Y Y 4

Voltage Vca Chiller Interface Card Y Y 4

Compressor Run Time Chiller Interface Card Y Y 4

Active Current Limit Setpoint Chiller Interface Card Y Y 4

Compressor Start Chiller Interface Card Y Y 4

Chilled Water Temp. Setpoint Chiller Interface Card Y Y[Y 4

% Current Limit Setpoint Chiller Interface Card Y Y|Y 4

Chilled Water Flow Status Chiller Interface Card Y Y 4

Cond Water Flow Status Chiller Interface Card Y Y 4
1.2|Motorize Valve Chiller Open/Close Motorize Valve Control Relay Y Y Y[Y 4 2C 1.0 sg.mm
(4 Units) Status Valve Feedback Y Y 4 2C 1.0 sg.mm
1.3]Primary Chilled Water Pump Start/Stop Command Control Relay Y Y Y|Y 4 2C 1.0 sg.mm
CHP No.1-4 On/Off Status Differential Pressure Switch P74FA-5C Y Y 4 2C 1.0 sg.mm
(4 Units) Auto/Manaul Selector VFC Y Y 4 2C 1.0 sg.mm
Owerload Alarm VFC 4 2C 1.0 sg.mm
1.4]Condensor Pump Start/Stop Command Control Relay Y Y Y|Y 4 2C 1.0 sg.mm
CDP No.1-4 On/Off Status Differential Pressure Switch P74FA-5C Y Y 4 2C 1.0 sg.mm
(4 Units) Owerload Alarm VFC Y Y 4 2C 1.0 sg.mm
Auto/Manaul Selector VFC Y Y 4 2C 1.0 sg.mm

1.5]Building Load Calculation Header Chilled Water Temp. Pipe Temp. Sensor Y Y 4 2C 1.0 sg.mm shield
Return Water Flow Rate Pipe Flow Transmitter F1210 Y Y 2 3C 1.0 sq.mm shield

TPFC/AREA / MASSIVE / EMS
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No. Equipments Point Descriptions Field Devices Model Program Point Summation Cable size
OS |DL |TP |LC|RT|AL [HD |[MP [GM [AP [AR|DO|AQ| DI | Al |BACnet
2| Cooling Tower Control
2.1|Fan Motor for Cooling Tower Start/Stop Fan Motor Control Relay to VFD Y Y Y 4 2C 1.0 sg.mm
Status On/Off For Fan Motor Current Switch Y Y 4 2C 1.0 sq.mm
Alarm_For Fan Motor VFC Y Y 4 2C 1.0 sq.mm
Auto/Manaul Selector VFC Y Y 4 2C 1.0 sg.mm
2.2|Condenser Temperature Header Condenser Water Temp. Pipe Temp. Sensor Y Y Y 1 2C 1.0 sg.mm shield
2.3|Motorize Valve CT No.1-4 Open/Close Motorize Valve Control Relay Y Y Y 4 2C 1.0 sg.mm
(4 Unit) Status Valve Y Y 4 2C 1.0 sg.mm
2.4 Outside Condition Temperature Outdoor Air Temperature Sensor Y Y Y 1 .
Humidity Outdoor Air Humidity Sensor SRH1-2P-O-11-T6-N Y Y Y 1 4C 1.0 sq.mm shield
2.5|Power Meter for chiller and plant BACnet Y Y 175/2C 1.0 sq.mm shield
Total 24| 0| 44| 9 243
Control Module | Digital Output | Analog Output Input | |
Require 24 0 53 243
1 LGR-250 250
2 GMT6104 6 4 10
3 GMT6104 6 4 10
4 GMT6104 6 4 10
5 GMT6104 6 4 10
6 GMT6104 6 4 10
7 GMT6104 6 4 10
Total Controller Point 36 24 60
Spar 12 24 7 7
Remark : Program Abbriviation
BAS : Building Automation System Al : Analog Input DL : Demand Limiting MP : Maintenace Program
EE : Electrical & Communication DO : Digital Output TP : Time Program GM : Graphic Monitoring
A/C : Air Conditioning & Ventilation DI  : Digital Input LC : Load Cycling AP : Automatic Program Control
SAN : Sanitary & Fire Protection AO : Analog Output RT : Run Time Totalized AR : Alarm Report
RPU : Remote Processing Unit VFC : Voltage Free Contact AL : Analog Alarm Limit OS : Optimization Start/Stop
LIF : Lift & Escalator HD : Historical Data Report
TPFC / AREA / MASSIVE / EMS 64 HUUIHgare
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unii 31
BaadnIntavrinaNuazaInionanakiaso Al
(AUTOMATIC CONDENSER TUBE CLEANING)

1. 0U3e890
0UzRia
Y ° ' § % 1% a % ' 4 °
ugaglninidevhanuazanavianauauwses inatasnunmifiaazniunolurianawauisaizasiaiarh
PLIUNINITUTZRIANRING LAZAANANIITINNRITLAN
2. anwoeno
Lﬂuqﬂmﬂiﬂs:ﬂa‘uéﬁU“'ﬁumuﬁdm\maua:vlwm ulasoaluia

v

3. swdszneuvesginiainan szdasdsznaudisgunsninands g aoil

- Qﬂuaamwdaaﬁw (Sponge Rubber Ball)
- nﬁuﬁugnuaamaﬂadﬁ’l (Ball Collector)
- m’%iaaquﬁ']da LLa:LﬁUQnuaamGWaaﬁﬁ (Ball Injection And Ball Collection Pumps) Lﬁamidma:fuﬁn
'uaaﬂéi'uLiﬁgﬁﬂ”ﬂﬁﬂ@ﬂuaamdmmﬁw
- Motorized Butterfly Valve
- Service Valve 1%e Ball Valve
- Ball Trapper %38 Ball Strainer
- Control Panel
4, mMIann
ﬂi:ﬂau@hwgmlaumiﬁﬂmuhmj"miuﬁ'alumidogﬂuaamaWaoﬁﬁmﬁﬂ’aﬁuﬁaﬂaumumﬁ ND&19ATIL
mn%’umﬂiuLﬁuﬁanmﬁu’tﬁazm@agmua UYL ARSI HINASINGDTOLVBIMITNANUEZENA
laaudains nuuﬁ'my‘wﬁﬂm:ﬁaovl,&ié‘maﬁ]iizwjnﬁﬁaul,l,a:ﬁ']Lﬁu sdelufnmsdaesiinneluszuu
fis
5. m3fiasg Hiudaezdasveaud@izgadniol uaziarin Shop Drawings MIRARITUURINUALA BRI TN

an a &
E]‘Id,&l(ﬂﬂauﬂ']‘i@(ﬂ@l\?
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®

10.
1.
12.
13.

14.
15.

16.

17

18.
19.

[
=

Unn 32

Q. o

MATERIAL & EQUIPMENT LIST
WATER-COOLED CHILLER
1.1 CENTRIFUGAL

1.2 MAGNETIC BEARING

COOLING TOWER

CHILLED WATER PUMP AND CONDENSER WATER PUMP

AIR HANDLING UNIT AND FAN COIL UNIT
SPLIT TYPE AIR CONDITIONER

AIR-CONDITIONING AUTOMATION SYSTEM

FAN
CEILING FAN AND CURTAIN FAN
AHU FOR OR ROOM

VIBRATION ISOLATOR
GALVANIZED STEEL SHEET
DUCT INSULATION

AIR OUTLET

FLEXIBLE AIR DUCT
AUTOMATIC CONDENSER TUBE CLEANING

HIGH EFFICIENCY FILTER

FAN FILTER UNIT

AIR FILTER GAUGE
SMOKE DAMPER AND FIRE DAMPER

&l

o 1 o q ®
A8819 zy%sw%amnmmmwumﬁmw

e

PRODUCT

CARRIER, CLIMAVENETA, DAIKIN,
MULTISTACK ,TRANE, YORK, SMARDT,
DUNHAM-BUSH

CLIMAVENETA, DAIKIN, MULTISTACK ,
SMART, YORK, SMARDT, DUNHAM-BUSH

EVAPCO, LIANG CHI,
NIHON SPINDLE, SHINWA

GRUNDFOS, PACO, PEERLESS,
WORTHINGTON

CARRIER, DAIKIN, TRANE, YORK
CARRIER, DAIKIN, MITSUBISHI,

TRANE, YORK

AUTOMETEDLOGIC, CCN (Carrier),

ISN (York), TRACER (Trane)

KRUGER, PANASONIC, WOLTER
GREENHECK, MITSUBISHI, PANASONIC
CARRIER, DAIKIN, K3M, TRANE, YORK,
SMAC

EMBELTON, MASON, TOZEN

SINGHA, THAI-GALVANIZED STEEL, ZIGA
AEROFLEX,ARMAFLEX,K-FLEX

CFM PER COOL, ESCO FLOW, FLO-
THRU, KOMFORT FLOW

AERO DUCT, DUCT EXCEL, EURO FLEX
BALL GUARD, BALL KING,

CONDENSER MAID

AAF, AIR GUARD, CAMFIL FARR,
LUFTFILTER

AAF, AIRGUARD, GEBHARDT

DWYER

GREENHECK, RUSKIN, POTTORFF
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20.
21.

22.

23.
24.
25.

26.
27.
28.

29.

30.

31.

32.
33.

34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44.

45.

GATE VALVE, BALL VALVE, GLOBE VALVE
BUTTERFLY VALVE

CHECK VALVE

STRAINER
FLEXIBLE CONNECTOR
FLOW SWITCH

PRESSURE GAUGE
THERMOMETER
AUTOMATIC FLOW CONTROL VALVE

AUTOMATIC BALANCING AND
TEMPERATURE CONTROL VALVE
DYNAMIC BALANCING AND TEMPERATURE
CONTROL VALVE

THERMOSTAT

PRESSURE RELIEF VALVE
AUTOMATIC AIR VENT

METERING PUMP

CENTRIFUGAL SEPARATOR
CLOSED TYPE EXPANSION TANK
BLACK STEEL PIPE

PVC PIPE

COPPER TUBE

via PPR 80

ELASTOMERIC INSULATION

HANGER SUPPORT

AIR-CONDITIONING MAIN DISTRIBUTION BOARD
CIRCUIT BREAKER & MAGNETIC CONTACTOR

INDICATING METER

CRANE, TOYO, TA, TOZEN, KITZ
AMRI, CRANE, EBRO, KEYSTONE, TOZEN

CLA-VAL VAL-MATIC, METRAFLEX,
TOZEN

CRANE, METRAFLEX, TOYO

MASON, METRAFLEX, TOZEN
HONEYWELL, JOHNSON CONTROL,
MC-DONELL, PENN, SIEMENS
TRERICE, WEKSLER, WEISS, WINTERS
TRERICE, WEKSLER, WEISS, WINTERS
FLOWCON, GRISWOLD CONTROLS,
HAYS

DELTA-P, FLOWCON, GRISWOLD
CONTROLS

DELTA-P, FLOWCON, GRISWOLD
CONTROLS

FLOWCON, HONEYWELL,

JOHNSON CONTROL, SIEMENS
BERMAD, CLA-VAL, OCV, SINGER
CLA-VAL, CRISPIN, ITT-HOFFMAN,
MATRAFLEX, VAL-MATIC
GRUNDFOS, SERA, TACMINA
GRISWOLD, LAKOS, VEOLIA
AMTROL, ARMSTRONG, TACO

KLM, SAHA THAI STEEL, SEAH,

THAI UNION STEEL

THAI PIPE, D-PLAST, ELEPHANT
CAMBRIDGE, KEMBLA, NIBCO, VOLOR
AQUATHERM, DIZAYN, FUSIOTHERM
AEROFLEX, ARMAFLEX, K-FLEX
AEROFIX-U, ARMAFIX-T, K-FLEX ST
ASEFA, ESI, SMD, TIC, PMK

ABB, CUTLER HAMMER, FEDERAL,
MOELLER, SCHNEIDER ELECTRIC,
SIEMENS

AGE, GE, MITSUBISHI, SIEMENS,
CIRCUTOR, CROMPTON
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46.

47.

48.
49.

50.
51.
52.

ELECTRICAL CONDUCTOR

ELECTRICAL CONDUIT

VARIABLE FREQUENCY DRIVE
fa@;n”ﬂﬂﬁm%’miaamzmmi’u

fa@;ﬂaaﬁ'ua’i’uuaﬂﬂmu
VIBRATION ISOLATOR
EXPANSION JOINT (STEEL)

BANGKOK CABLE, CTW, MCI,
PHELPS DODGE, THAI YAZAKI

ARROW PIPE, DAIWA, PANASONIC, RSI,
TAS, Ul

ABB, DANFOSS, SIEMENS, VACON
DURASTEEL, FLAMEBAR BW 11,
KNAUFINSULATION

3M, ABESCO, HILTI

MASON, METRAFLEX, TOZEN

MASON, METRAFLEX, TOZEN
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2)

Lo e

2.

1)
2)

3)
4)
5)
6)
7)
8)

andnauia (L2 -17)
= a o al 2 ' al > a A v di a 6
fwwednausmnanglitesndy 1,000 Alaniu slladwasiaTasand
fvwanmoludsalassns@nd Adiaussmalngfiga” Neansnaslugesdnd awraning 2,450 aw.
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famatefWaan 1.80 LuAT
Uazqidaldndrslitaondn 1,200 w. gelivasnit 2,100 aw.

& <& d th, o

e 11 9% (FuB, G, 2" - 107) 91U 6 79
AN N 105 e
mimuqmﬂmwu Selective Collective 3 Car Groups
s lWlildidusiianulwernunasgiu BS 6387, IEC60331
TWisuaraInenisadsa i
B S ULRIILITWRIUAIANG
. Yunadmibauiing

. Light Curtain

. Emergency Power Operation
. Automatic Rescue Device

u Attendant Operation

. Independent Service

. Car Arrive Chime

anNdAUINGS (L1, L8 )
flwwnednausmnantlitasndn 1,600 Ailaniu sRefvanIasane
fuwameluiaslasmsdind “Wisuaswalvgiign” Amusasslutesind auaning 2,500 ua,
an 3,000 au.ldanugeiaslasmsdndliionndi 2,300 wu.
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Urzqidalandrshiaondn 1,200 wa. gelavasnit 2,100 aw.
0 12 54 (T4B, G, 2" - 10", anarh) 1w 2 79
anusalidinn 105 wasnd
m‘smuqmﬂmm‘u Selective Collective
sg WilgidusfianwlWananasgiu BS 6387, IEC60331
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9) lAMauenamunemiasdalus

srunLFnoussTulueaane
Light Curtain

Emergency Power Operation
Automatic Rescue Device
Attendant Operation
Independent Service

Car Arrive Chime

aunsabtlidanm

1) LLmn@‘iJ;aJL%Uﬂwﬁ’rﬁ'u (Hall Button Unit)

AUATURAIAILAUIUREAAN19N1TLAREWA (Hall Position Indicator) 1Juaiia Digital LED

Display WRAITIANIINITIS LAZALNULEAITI agﬂuqmﬁmﬂ"‘uﬂ‘mwﬁwﬁ’u AAAINATNTIUAND

NN
Yunantiiu (Hall Button) iJusiiaduiadiannsaiiad

widadwiniin (Face Plate) Ll Stainless Steel Hairline

2)  uranuquludrANG (Car Operating Panel) fnualidl 1 unadmiiraslanansdind 1 #as udaz

wHIUITnauale

ALAVURAIAILAUILREAAN1INITIAREUN (Direction and Position Indicator) \Juaidia Digital

LED Dot Display #38 16 Segment LED L&AIAIANIINIT LASAULRVURAITH agﬂuqmﬁmﬁu

a &

A a & A
WHIRILAY WIa Aananilauulszgand
Yuna WJusiasueadiaansaiing

widadwniin (Face Plate) Ll Stainless Steel Hairline
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2) UBlaz@ninTu (Hoistway Door) Lilu Stainless Steel Hairline

3)  veauritilszgwinTu (Landing Sill) ¥indas Aluminium
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13197 8-1

Properties of Asphalt Cement

Penetration Grade

Description 40-50 60-70 80-100 120-150 200-300

Min. | Max. | Min. | Max. Min. | Max. | Min. | Max. | Min. Max.

Penetration at 25 C (77 F) 100 g. 5 sec 40 50 60 70 85 100 120 150 200 300
Flash point. Cleveland Open Cup F 450 - 450 - 450 - 425 - 350 -
Ductility at 25 C (77 F) 5 cm. per min., cm. 100 - 100 - 100 - 100 - - -
Solubility in trichloroethylene. percent 99 - 99 - 99 - 99 - 99 -

Thin-film oven test, 1/8 in. (3.2 mm.),

163 C (325 F) 5 hour

Loss on heating, percent - 0.8 - 0.8 - 1.0 - 1.3 - 1.5
Penetration, of residue, percent of original 58 - 54 - 50 - 46 - 40 -
Ductility of residue at 25 C (77 F) 5 cm. per min., - - 50 - 75 - 100 - 100 -
cm.

Spot Test [when and as specified (See Note 1)

with]:
Standard naphtha solvent Negative for all grades
Naphtha-xylene solvent, percent xylene Negative for all grades
Heptane-xylene solvent, percent xylene Negative for all grades

Note : The use of the spot test is optional. When it is specified, the Engineer shall indicate whether the standard naphtha
solvent, the naphtha-xylene solvent, or the heptane-xylene solvent will be used in determining compliance with the

requirement, and also, in the case of the xylene solvents, the percentage of xylene to be used.
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15191 8-2

Properties of Cut Back Asphalt - Rapid Curing

RC-70 RC-250 RC-800 RC-3000
Description
Min. Max. Min. Max. Min. Max. Min. Max.
Kinematic viscosity at 60 C (140 F)
(See Note 1) mm2 Is 70 140 250 500 800 1600 3000 6000
Flash point. (Tag., open-cup), degrees C (F) - - 27 - 27 - 27 -
(80) (80) (80)

Water, percent - 0.2 - 0.2 - 0.2 - 0.2
Distillation Test:

Distillate, percentage by volume of total

distillate to 360 C (680 F)-

to 190 C (374 F) 10 - - - - - - -

to 225 C (437 F) 50 - 35 - 15 - - -

to 260 C (500 F) 70 - 60 - 45 - 25 -

to 315 C (600 F) 85 - 80 - 75 - 70 -
Residue from distillation to 360 C (680 F)
volume percentage of sample by difference 55 - 65 - 75 - 80 -
Tests on residue from distillation:

Absolute viscosity at 60 C (140F)

(See Note 3) Pa-s (poises) 60 240 60 240 60 240 60 240
Ductility. 5 cm./min., cm. at 25 C (77 F) cm. 100 - 100 - 100 - 100 -
Solubility percent 99 - 99 - 99 - 99 -
Spot test (See Note 2) with-
Standard naphtha Negative for all grades
Naphtha-xylene solvent, percent xylene Negative for all grades
Heptane-xylene solvent, percent xylene Negative for all grades

Note 1. As an alternate, Saybolt-Furol viscosities may be specified as follows :

Grade RC-70 - Furol viscosity at 50 C

Grade RC-250
Grade RC-800
Grade RC-3000

- Furol viscosity at 60 C
- Furol viscosity at 82.2 C
- Furol viscosity at 82.2 C

Note 2. The use of the spot test is optional.

(122 F) - 60 to 120 sec.

(140 F) - 125 to 250 sec.
(180 F) - 100 to 200 sec.
(180 F) - 300 to 600 sec.

When specified, the engineer shall indicate whether the standard naphtha solvent, the naphtha-

xylene solvent, or the heptane-xylene solvent will be used in determining compliance with the requirement, and also, in the case of the

xylene solvents, the percentage of xylene to be used.

Note 3.

Grades RC-70, RC-250, RC-800, and RC-3000. However, in no case will both be required.

In lieu of viscosity of the residue, the specifying agency, at its option, can specify penetration at 100 g; 5 s at 25 C (77 F) of 80-120 for
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15191 8-3

Properties of Cut Back Asphalt - Medium Curing

MC-30 MC-70 MC-250 MC-800 MC-3000
Description

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
Kinematic viscosity at 60 C (140 F)
(See Note 1) mmZ/s 30 60 70 140 250 500 800 1600 3000 6000
Flash point. (Tag., open-cup), degrees C (F) 38 - 38 - 66 - 66 - 66 -

(100) (100) (150) (150) (150)
Water, percent - 0.2 - 0.2 - 0.2 - 0.2 - 0.2
Distillation test:

Distillate, percentage by volume of total

distillate to 360 C (680 F)

to 225 C (437 F) - 25 0 20 0 10 - - - -

to 260 C (500 F) 40 70 20 60 15 55 0 35 0 15

to 315 C (600 F) 75 93 65 90 60 87 45 80 15 75
Residue from distillation to 360 C (680 F)
volume percentage of sample by difference 50 - 55 - 67 - 75 - 80 -
Tests on residue from distillation:

Absolute viscosity at 60 C (140 F)

(See Note 4) Pa-s (Poises) 30 120 30 120 30 120 30 120 30 120
Ductility, 5 cm./min., cm. (See Note 2) 100 - 100 - 100 - 100 - 100 -
Solubility in Trichloroethylene, percent 99 - 99 - 99 - 99 - 99 -
Spot test (See Note 3) with
Standard naphtha Negative for all grades
Naphtha-xylene solvent, percent xylene Negative for all grades
Heptane-xylene solvent, percent xylene Negative for all grades
Note 1. As an alternate, Saybolt-Furol viscosities may be specified as follows :

Grade MC-30 - Furol viscosity at 25 C (77 F) - 75to 150 sec.
Grade MC-70 - Furol viscosity at 50 C (122 F) - 60 to 120 sec.

Grade MC-250
Grade MC-800
Grade MC-3000

Furol viscosity at 60 C
Furol viscosity at 82.2 C
Furol viscosity at 82.2 C

(140 F) - 125 to 250 sec.
(180 F) - 100 to 200 sec.
(180 F) - 300 to 600 sec.

Note 2. If the ductility at 25 C (77 F) is less than 100, the material will be acceptable if its ductility at 15.5 C (60 F) is more than 100.

Note 3. The use of the spot test is optional.

When specified, the engineer shall indicate whether the standard naphtha solvent, the naphtha-

xylene solvent, or the heptane-xylene solvent will be used in determining compliance with the requirement, and also, in the case of the

xylene solvents, the percentage of xylene to be used.

Note 4. In lieu of viscosity of the residue, the specifying agency, at its option, can specify penetration at 100 g; 5 s at 25 C (77 F) of 120 to 250

for Grades MC-30, MC-70, MC-250, MC-800, and MC-3000. However, in no case will both be required.
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15191 8-5
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A3197 10-1

Job Mix Grading for Asphaltic Concrete Surfacing

Mix Classification 1 2
Course Binder Wearing
Thickness(cm.); Min./Max 4.0/8.0 4.0/7.0

Total % by weight passing

including filler

Sieve Size 25 mm. 100
19 mm. 90-100 100
12.5 mm. - 80-100
9.5 mm. 56-80 -
4.75 mm. 35-65 44-74
2.36 mm. 23-49 28-58
1.18 mm. - -
0.600 mm. - -
0.300 mm. 5-19 5-21
0.150 mm. - -
0.075 mm. 2-8 2-10

Asphaltic cement content by total weight of
mixture. Percentage by weight found by 3.0-6.5 3.0-7.0

analysis

matassualagiluiaimesss Iiasouauanasgu Marshall Method lazuadaaiadisdiuas 75 a9

s 1 v = . o dq’
@]’JE]UW{I'%Z@]E]{INQM&NU@@N%

1. @1 Marshall Stability 3z@adlusiasnia 1,800 daud 3L Wearing wazlaikasnin 1,500 daud swsu
Binder

2. @1 Marshall Flow (0.01 ins.) 3s@adliviaonin 8 uazlaiifin 16

AAMEI 1 Marshall Stability (Ibs.)

2daslivaunii 160

@1 Marshall Flow (.01 ins)
Air voids in Mix, binder course : 3-6%
Air voids in Mix, wearing course : 3-5%
Voids filled with Asphalt, binder course : 65-80%
Voids filled with Asphalt, wearing course : 65-80%

Voids in Mineral Aggregate, binder course, not less than 13%

© N o g &~ @

Voids in Mineral Aggregate, wearing course, not less than 14%
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