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- FUmuwa (Dry type cast resin)
- laipmln

= TIATLNS

¥
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FUAUINY (Oil immersed type)

(]

- ludandsnazilantagnlug

- 9Ipan

nsaananaantasl i

¥
¥

«  FUALMY AAAINYLUDIANS

¥
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UINU AARINIYUDNDIATGTINIUY
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AIUWW951U (Platform) TdWuNUas
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(HV. Switchgear)

. Drop-Out-Fuse

. Disconnecting Switch (DS)
. Load Break Switch (LBS)
. Circuit Breaker (CB)

ansaisanaulniusesi
(LV. Switchgear)

. Wod (Fuse)

. Circuit Breaker (CB)

. Magnetic Contactor




grun IWWLges

. 3 Phase, 4 Wire, 380/220 V.
. 1 Phase, 2 Wire, 220 V.

FUUNTLAUAE LWWILLS9sN

Busduct

Cable in Conduit / Wireway / Cable Tray
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n1saanwuuszuU WL AIdINg
. TAaNIAANN (Aeaas / e / daulunay)

uaamtWW (LED / FI. / Compact / HID / Halogen)

N15AMNI9
SLAUANAMNADIZIN (LUX)

NNFAAUANTEULU (Switch / Dimmer / 2-Wire)

szruulnWLgsadenau
I thaniauidlv

I uaIg3199n1AU Self-Contained / Central Battery

- CEILING MOUNTED

REMOTE LAMP / HALOGEN LAMP

/{({({({{m Remote Lamp / PLL Type

WALL MOUNTED

PP CE 130 W<

DOWNLIGHT

EXB 112 CE230 H-W
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LANSURARDE

A5 URAENY (Floor Outlet)

LANSUNSaNHN T AN WL
Power Outlet

21.12.2008




5 UULRINUNINILAZNITADARIAU
- A211aann (Air Terminal)
MIU1R9AYW (Down Conductor)

UANAYU (Ground Rod)
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« ANALOG
DIGITAL
VOICE OVER IP (VOIP)
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ainsal Passive

*  Fiber Optic / UTP (LAN)
Patch Panel

« Data Rack

L .
ainsal Active

. Switch / HUB / Router / Wi-Fi Access Point

Server

\ Nalebosk with
'\!:ﬁmh“ Cad

- !33
‘NHW‘!WMH | =

.,W\..’L

LA WA S
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CXEEnii
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FTULWAINBNA LU
. Stand Alone
. Hard Wire

«  Multiplex

ainsalluszuy

« FCP / Graphic Annunciator / PC Monitor
« Smoke / Heat Detector
« Alarm Bell / Horn / Speaker

Strobe Light

Manual Pull Station

Fireman Telephone
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W, el v=antvicm cam

STULAERINIAINTNAULASINESTIN
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walulagiszuulnsnay
Analog
Digital
IPTV
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Wy, aly—=antvice cam
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walulagiszuulnsnamd
 Analog

Digital

IPTV




SR eLAZLSENALTEN

== TR . T = Sound Rack

P 1
JEE————

Microphone / Tuner / CD / DVD

Amplifier

f mﬁ'l g . Loudspeaker
1 /4 1l
L ‘ : L ) Volume Control

—
ol B
P‘-\

g BRI S
NI

FEUUNTAILAN

(~1 ay a;
wendsznA unen (Zone)
Uszn1AsINNANUN

9¢UU By-Pass Volume Control




Qv d =\
5 1UINSNAUIIA51 A

Analog
I

aunsallussuy
ainsaliiuyinmw (DVR, NVR w/Software)
Monitor
14m Control Pan / Tilt / Zoom

naads CCTV Dome / Box / Housing

Ty A
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«  Card (Proximity / Smart)

«  BIO Scan (Fingerprint / IRIS)
« Key PAD

. Door Lock / Door sensor / Buzzer / Exit sw.

WINduUnI5 191
« Fail Safe (Magnetic Lock)

. Fail Secure

lr )

nelsvusouiu ‘ o= Magnetic, Bolt, Strike
Wiegand Controller [n x :

Access Controller




FEULAILANDN ANSD A LU N A

Control (A/C, Lighting, ETC)
Monitor (EE, Pump, ETC)
Preventive Maintenance
Energy Management

Interface to Other System (F/A, CCTV,
Access Control, Chiller, ETC)
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. Intercom
. Video / Audio Door Phone

. Nurse Call




Speed governor

hoisting rope

limt swech

countervelght

countermeight guide ra

FEULAN G

- 4RANUBILATDIANA (Machine RM.)

¥

FRm NN ARILATRIANA (MRL)

RAINADIATNDY
[~3 v
¢+ AUIAUSTNN / ANNLED / Usen / naslnadns
ARNTINITUUDLAU / SZEZLIRTINITSDANE

¢ o

ANANTFININANAALLNRIRENIURE 1 TR

Tulaaau

3N 30°
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ANNADINIFLLIAY ﬁu&m%’umuezuu

TN LazRag s

1a9tA5a99A LNWI L5989 (RMU Room)

Electrical Bl AnuUIRnnIanlaalwwn (Transformer)
Slldft_ 3. . o por o
“a3As sl WWIuan (Main Electrical Room)

ﬁ'ﬂ«ﬂ?@ﬁ%ﬁﬂiﬂﬁ'\dﬁmgn \au (Generator
Room)

waslWWstiaslszandu (EE. Room)

Nna9dadnsaaglszandy (Comm. Room, Nsain
S T ﬁ@qu)
1 Main

:5';3;};‘(6' uadAuANszUL NN LasAaa1s (Control Room)

WasLA3aIaNe (Lift Machine Room)




m'\ugaﬁmtﬂ?@a 3 m.

ADIAARNINTL 1 Ltaxﬂsz@mmanuanmms

TUIANDITUBENLATUIU Loop UBIFNELNUIANRIAS

1 Loop AUIAURY =3 mx5m
2 Loop UIAURY =4 m x5 m

3 Loop UWIAUBY =4 m x 6 m




Im.

ANNAIUDITAINNTUNEY 2.5 m.

AMNgURRA WA 12 m.

u




TRANSFORMER

éus]

TUIANBIAUBE N UIAUNLLAILALE MDB

AYNFINBILATRY 4 m. wazdszavasilaaan

AILUUIUDIDLFININTEAUUIVION

14

NUNRIA25 LT E1A Epoxy Paint
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1. SPLIT TYPE AIR CONDITIONING
 RESIDENTIAL TYPE
* COMMERCIAL TYPE

2. VARIABLE REFRIGERANT FLOW (VRF) AIR CONDITIONING

3. CHILLED WATER SYSTEM
* AIR COOLED CHILLER SYSTEM
* WATER COOLED CHILLER SYSTEM




INDOOR UNIT OR
FAN COIL UNIT (FCU)

DISCONNECT SWITCH
OR SAFETY SWITCH

ROOM THERMOSTAT

AL Disconnect Bo
exible

Condensate Drain
Hose (Included) CONDENSATE DRAIN

REFRIGERANT PIPE

Insulated Pre-Flared
and Flanged Copper OUTDOOR UNIT OR

CONDENSING UNIT (CDU)

Indoor Unit is Pre_-wir

onnects to the Outdoo




s/
CEILING CONCEALED,
FOR SHORT DUCT

CEILING CONCEALED,
FOR LONG DUCT

TYPES OF INDOOR UNITS

CASSETTE

= \

WALL MOUNT

CEILING
SUSPENDED

FLOOR
STANDING
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SUITABLE FOR FUNCTION WITH AREA OF 60 - 250 SQ METERS

CEILING HANGED AHU

FLOOR MOUNT AHU

VERTICAL DISCHARGE HORIZONTAL VERTICAL DISCHARGE
CDU DISCHARGE CDU CDU




SUITABLE FOR FUNCTION WITH AREA OF 300 -500 SQ METERS

LARGE CDU LARGE AHU




VRF REQUIREMENT AND LIMITATIONS

DESCRIPTION

MAXIMUM PIPE LENGTH

HT. = CDU ABOVE FCU

HT. = CDU BELOW FCU

FCU — FCU LEVEL DIFFERENCE

VRF LIMITATIONS

165 METERS
<60 METERS (Recommended)

40 METERS
40 METERS

15 METERS




Fancoil Units Line-up

TYPES OF INDOOR UNITS




VRF CONDENSING UNITS ROOF TOP INSTALLATION

VARIABLE REFRIGERANT FLOW (VRF) AC

M&E Engineering 49 Limited




3. CHILLED WATER SYSTEM

WATER COOLED — CHILLED WATER SYSTEM

AIR COOLED - CHILLED WATER SYSTEM




OVERALL SCHEMATIC OF WATER COOLED — CHILLED WATER SYSTEM

AIR SIDE
FCU/AHU CONDENSER

CHILLED WATER

LOOP WATER LOOP




3. CHILLED WATER SYSTEM

* WATER COOLED - CHILLED WATER SYSTEM

* AIRCOOLED - CHILLED WATER SYSTEM




OVERALL SCHEMATIC OF WATER COOLED — CHILLED WATER SYSTEM

AIR SIDE
FCU/AHU CONDENSER

CHILLED WATER

LOOP WATER LOOP
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* AIRCOOLED CHILLED WATER SYSTEM

CHILLED WATER PIPE
SUPPLY LINE (CHS)

45°F

CHILLED WATER PIPE
RETURN LINE (CHR)

HOT AIR
ouT

AMBIENT

AIR COOLED
CHILLER

CHILLED WATER PUMP




Download from
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1. SPLIT TYPE AIR CONDITIONING
« RESIDENTIAL TYPE

TYPE OF FCU

COOLING CAPACITY

12,000 — 24,000 BTU

(FOR SHORT DUCT)

30,000 - 48,000 BTU

9,000 — 24,000 BTU (MAX)

18,000 — 48,000 BTU

12,000 - 48,000 BTU

LIMITATION

MAX. PIPE LENGTH = 12 METERS
UNIT DEPTH = 270-300MM
CEILING SPACE = 350MM (MIN.)

MAX. PIPE LENGTH = 20 METERS
UNIT DEPTH = 300-350MM
CEILING SPACE =400MM (MIN.)

MAX. PIPE LENGTH = 12 METERS

MAX. PIPE LENGTH = 15 METERS
UNIT DEPTH = 300MM
CEILING SPACE =400MM (MIN.)

MAX. PIPE LENGTH = 15 METERS

DIMENSION
OF FCU

1300x700x300 mm
(WxDxH )

1600x700x350 mm
( WxDxH )

1100x350x250 mm
(WxDxH )

600x600x300 mm
( WxDxH )

1600x700x250 mm
( WxDxH )




1. SPLIT TYPE AIR CONDITIONING
 RESIDENTIAL TYPE

SIIIIEIIIIIIIIIIIIIIRE
W Frrsssrss s FssREFIEEF -
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9,000 BTU - 18,000 BTU LIMITATION




1. SPLIT TYPE AIR CONDITIONING
« RESIDENTIAL TYPE

e

i

Ll
IErrer

7

Wy,

s 4

1200 mm

et by

IS
o

7
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£r147,
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8 |

COOLING CAPACITY 9,000-22,000 COOLING CAPACITY 24,000-36,000 COOLING CAPACITY 36,000-60,000
AREA SERVE = 10-24 SQ.M. AREA SERVE = 20-40 SQ.M. AREA SERVE = 40-60 SQ.M.

SIZE OF CONDENSING UNITS




3,200 (FL. TO FL. HT)
T

TOTAL HT FOR 3STACK UNI

2,950 (FL. TO BOTTOM OF SLAB)

TH

550 (H1) 2p0 (C.2) 550 (HI)

VIITIII OGS TITIIIIENIT I I IS B

CAPACITY

DAIKIN

t- LOUVER AT
75% FREE AREA

_EAST

MITSUBISHI HEAVY

LG AIR CONDITIONING

SANSUNG

MITSUBISHI ELECTRIC

1 TCR BEDROOM [©)

2 TOR LIVING

RCOM @

TH = H1+H1+H2+CL1+CL2+CL2+CL2

550(H) x 765(W) x 285(D)
735(H) x 825(W) x 285(D)

2685mm. (OK)

550(H) x 780(W) x 290(D)
750(H) x 880(W) x 340(D)

2700mm. (OK)

655(H) x B70(W) x 320(D)
630(H) x B70(W) x 320(D)

2790mm. (OK)

470(H) x BBO(W) x 240(D)
776(H) x 920(W) x 334(D)

2562mm. (OK)

525(H) x 760(W) x 260(D)
795(H) x 1018(W) x 360(D)

2695mm, (OK)

550(H) x 8OO(W) x 285(D)
1258(H) x 870(W) x 320(D)

3208mm.—NOT ENOUGH




1. SPLIT TYPE AIR CONDITIONING
* COMMERCIAL TYPE - LARGE

AIR HANDLING UNIT CONDENSING UNIT




3. CHILLED WATER SYSTEM — WATER COOLED CHILLER




3. CHILLED WATER SYSTEM — WATER COOLED CHILLER

COOLING TOWER PLANT




3. CHILLED WATER SYSTEM — AIR COOLED CHILLER




AC SYSTEM BASIC COMPARISON

SUBJECT SPLIT AC (A) VRF (B) AIR COOLED CHILLER (C) WATER COOLED CHILLER (D)

SYSTEM SUITABLE FOR : RESIDENCE, CONDO, RESORT RESIDENCE (@ HIGH OFFICE (LOW END), HOTEL, LARGE OFFICE, LARGE,

OCCUPANCY)
RESORT, OFFICE

INVESTMENT COST LOW COST 2.0-2.5 TIMES OF (A)

EFFICIENCY 1.10-1.25 KW/ TON 1.10-1.25 KW/ TON

ELECTRICAL CONSUMPTION VERY HIGH

(CONSTANT COMPRESSOR)

SLIGHTLY LESS THAN (A)
(VARIABLE COMPRESSOR)

MAINTENANCE COST LOW COST HIGHER THAN (A)

SKILLED TECHNICIAN BY
MANUFACTURER

TECHNICIAN FOR
OPERATION & MAINTENANCE

STANDARD TECHNICIAN

REMARKS

VERY IMPORTANT NOTICE:

RETAIL, CINEMA,
INDUSTRIAL

LARGE RETAIL, INDUSTRIAL.

3 TIMES OF (A) 4 TIMES OF (A)

1.25-1.45 KW/ TON 0.50-0.70 KW/ TON

HIGH EFFICIENCY
SAME AS (A) LOW

(CONSTANT COMPRESSOR) (HIGH EFF. COMPRESSOR)
HIGH + VERY HIGH ++

SKILLED TECHNICIAN HIGHLY SKILLED TECHNICIAN

WITH STAND BY UNIT
HIGH RELIABILITY

WITH STAND BY UNIT
HIGH RELIABILITY

EVERY PROJECT HAS DIFFERENCE CONDITION AND CAPACITY REQUIRED
CONSULT WITH AC ENGINEER FOR THE BEST SUITABLE SYSTEM FOR EACH PROJECT
EQUIPMENT SIZE IS SELECTED BASED ON LOAD PROFILE, OPTIMIZED COST, OPERATION, EFFICIENCY AND

STANDBY REQUIREMENT.

CONSULT WITH AC ENGINEER FOR THE EXACT EQUIPMENT ROOM, CEILING SPACE AND STRUCTURE LOADING

REQUIRED
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Tagnaud1mann i elevated tank

waler supply egups
2F

recerang \Llank
.I- Ay 1F

- . AN 'Y, pan
< N water supply pump

mcter
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5211113415 DUTIN

48000 L,

o O]

HOT VAER HEAT
3 SET OF 50, 50, &%

DLOOK Sib

GUEST ROCM GUEST ROOM 4 GUEST ROOM 8 GUEST ROOM & GUEST RDOu 7 GUEST FOCN £ BUEST ROOM 8

-

GUEST ROOH 8 GUEST ROM 7 GULTT ROGK € BUZ3T ROON §
+18.30 FLOOR 4ih

¢ —|
CUEST FOOM 2 GUEST ROCM 3 QUEST ROOM 4 GUEST ROCM 3 CLEST 2008 7 CUEST ROCN € CUEST ROOM 5

et

CUBST ROOM 1 QUEST ROH 2 GUEST RODM 3 CUEST ROOM 4 ,TOIET TONET

FLOOR 1at {FEMALE) (WaLE)

PR S T S—————
v .

FLOOR G

DSAUE TOLLT | WICHER

l—om WATER RETURN PUMF
AAEVENT
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LAY BN A UL UL USaY LATRIYINUNSRULLL NN A LA5RIVINUNE Y

(Instantaneous Water Heater) (Storage Water Heater) (Instant Water Heater)




WASTE PIPE

'\ KITCHEN PIPE

SOIL PIPE

To Public

Drainage

GREASE TRAP




geUUTE U8B U (NTUNUB N WII)

FLOOR DRAIN

FLOOR DRAIN

Toilet

FLOOR DRAIN
FLOOR DRAIN

IEalﬁﬂmt

Toilet

PUBLIC
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Zm SiNgdN Fire pump LLas Sprinkler




TUAKNINTEAWIALILWAIBRR L WA (Sprinkler head)

SEMI-RECESSED PENDENT

SIDEWALL SPRINKLER CONCEALED SPRINKLER
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189D 5 UUFUINUIA (Shaft)




189D TEUUAUINLIA (Shaft)

Soll Vent Waste




END OF THIS SECTION
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