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Project Title : Reproduction and Estimation of Air Conditioning System

and Ventilation Systems : A Case Study Of The Muve
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Abstract

This report presents work experience on the reproduction and estimation of
air conditioning systems at The Muve Sukhumvit 107, during the cooperative education
program of Siam University. The methods and procedures of the reproduction,
estimated the required material used for air conditioning systems installation from
engineering drawings. Then, the calculation of costs of material, labor, and overhead
lead to the bill of quantity document for tender. From the information on the
reproduction of air conditioning systems in thee work categories, air conditioning
system, ventilate and electrical for air conditioning system, it was found that total costs
were about 2,659,000 baht of the project. All of these were described in details of the

report.

Keywords : reproduction, estimation, air conditioning systems
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3.10.1.4 Guiindayaiilaninnisaennuuasiureuiimesiiodiudniiluiauasinn uagiive
Jestudayavey msduiinuunn anuen wasyinvasieadlulusunsy Microsoft Excel vt

ANUIIAINNYNNNINUATNLAINNITADALUU

3.10.1.4.1 szuuUsuoInIeviesin Type 1A-1 Usznause
3.10.1.4.1.1 AIR CONDITIONING UNIT SYSTEM
- FCU/CDU 18000 BTU/H 113U 1 4
- SUPPORT & HANGER 91174 1 4@

- ACCESSORIES 9117w 1 @
3.10.1.4.1.2 COPPER PIPE TYPE 0.7 SHC

-DIA 1/4 " 97U 3 m
-DIA 5/8 " 914U 3 m
- SUPPORT & HANGER 91174 1 4@

- FITTING & ACCESSORIES 31u7u 1 g
3.10.1.4.1.3 CLOSED CELL INSULATION REFRIGERANT PIPE WORK
( THICKNESS 3/4 ")

- DIA 1/4 " 37171 3 m
-DIA 5/8 " 37U 3 m
- SUPPORT & HANGER §1u3u1 ¥

- ADHESIVE & ACCESSORIES FOR INSULATION 9711734 1 Yo
3.10.1.4.1.4 PVC PIPE CLASS 8.5

-DIA 3/4 " 99U 7 m

- SUPPORT & HANGER 971U 1 Yo

3.10.1.4.1.5 CLOSED CELL INSULATION DRAINAGE PIPE WORK



( THICKNESS 1/2")

-DIA 3/4 " 99U 7 m
- ADHESIVE & ACCESSORIES FOR INSULATION 9117y 1 g

- OUTDOOR UPVC TRAY ( 579A58U%8 ) 371U 5 m
3.10.1.4.2  szuuUsUINIAiasin Type 1A-2 Usgnausme
3.10.1.4.2.1 AIR CONDITIONING UNIT SYSTEM

- FCU/CDU 18000 BTU/H 113U 1 9
- SUPPORT & HANGER 113U 1 49

- ACCESSORIES 97143u 1 99
3.10.1.4.2.2 COPPER PIPE TYPE 0.7 SHC

-DIA 1/4 " 97173 5 m
-DIA 5/8 " 97U 5 m
- SUPPORT & HANGER 91u7u 1 Yo

- FITTING & ACCESSORIES 911t 1 99
3.10.1.4.2.3 CLOSED CELL INSULATION REFRIGERANT PIPE WORK
( THICKNESS 3/4")

-DIA 1/4 " 74U 5 m
-DIA5/8 " 971U 5 m

- ADHESIVE & ACCESSORIES FOR INSULATION 9711734 1 Yo
3.10.1.4.2.4 PVC PIPE CLASS 8.5

-DIA 3/4 " 97U 5 m
- SUPPORT & HANGER 91474 1 Yo

- FITTING & ACCESSORIES 31u7u 1 g

21



3.10.1.4.2.5 CLOSED CELL INSULATION DRAINAGE PIPE WORK
( THICKNESS 1/2")

-DIA 1/4 " 97U 5 m
- ADHESIVE & ACCESSORIES FOR INSULATION 9143 1

- OUTDOOR UPVC TRAY ( $9ASOUYID ) 911U 5 m
3.10.1.4.3  szUUUSUDINIATBINN Type 2A Usznaumiy
3.10.1.4.3.1 AIR CONDITIONING UNIT SYSTEM

- FCU/CDU 18000 BTU/H 113U 2 4
- FCU/CDU 9000 BTU/H 917w 1 4
- SUPPORT & HANGER 913U 1 99

- ACCESSORIES 9117 1 9
3.10.1.4.3.2 COPPER PIPE TYPE 0.7 SHC

-DIA 1/4 " 37U 18 m

-DIA 5/8 " 971U 8 m

- DIA 3/8 37W3U 13 m

- SUPPORT & HANGER 9113u 1 Yo

- FITTING & ACCESSORIES d7uu 1 >0
3.10.1.4.3.3 CLOSED CELL INSULATION REFRIGERANT PIPE WORK
( THICKNESS 3/4" )

-DIA 1/4 " 97U 18 m
-DIA5/8 " 97174 8 m
-DIA 3/8 " 97UU 13 m

- ADHESIVE & ACCESSORIES FOR INSULATION 9711734 1 g
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3.10.1.4.3.4 PVC PIPE CLASS 8.5

- DIA 3/4 " 373U 22 m
- SUPPORT & HANGER 113U 1 %6

- FITTING & ACCESSORIES 3117u 1 90
3.10.1.4.3.5 CLOSED CELL INSULATION DRAINAGE PIPE WORK
( THICKNESS 1/2")

-DIA 3/4 " 99U 5 m
- ADHESIVE & ACCESSORIES FOR INSULATION 471171 1 Yn
- OUTDOOR UPVC TRAY ( $79A58UD ) 911U 12 m

3.10.1.4.4 syUUTTUIWINARRINN Type 1A-1 Usznaunig
3.10.1.4.4.1 VENTILATION SYSTEM
- EF (Exhaust) 50 CFM (Cubic foot per minute) 31u3u 1 4n
- SUPPORT & HANGER 911U 1 %
- ACCESSORIES 9117 1 9
3.10.1.4.4.2 EXHAUST PIPE TOILET

- PVC CLASS 5 DIA 4" 9711 5 m
- SUPPORT & HANGER 3113u 1 40
- ACCESSORIES 9117 1 9

3.10.1.4.4.3 DIFFUSER AND GRILLES

- EAL (Exhaust Air Louver) 6"x 6" W/ISC (Agunsaiuuaad) $1uu 1 40

- ACCESSORIES 9117 1 9
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3.10.1.45  S3UUTEUIE0INIAROINN Type 1A-2 Usznaunay
3.10.1.4.5.1 VENTILATION SYSTEM
- EF (Exhaust) 50 CFM (Cubic foot per minute) §113u 1 4
- SUPPORT & HANGER 3717w 1 Yo
- ACCESSORIES 9117 1 9
3.10.1.4.5.2 EXHAUST PIPE TOILET

- PVC CLASS 5 DIA 4 " 97%43U 5 m

- SUPPORT & HANGER 9117u 1 2
- ACCESSORIES 97143u 1 ¥

3.10.1.4.5.3 DIFFUSER AND GRILLES

- - EAL (Exhaust Air Louver) 6"x 6" W/ISC (mgunsanuuia) $1uiu 1y

- ACCESSORIES 3117 1 90
3.10.1.4.6  SEUUTEUIERINANDINN Type 2A Usznauniy
3.10.1.4.6.1 VENTILATION SYSTEM
- EF (Exhaust) 50 CFM (Cubic foot per minute) d143u 1 ¥
- SUPPORT & HANGER 113U 1 %@
- ACCESSORIES 9117 1 9
3.10.1.4.6.2 EXHAUST PIPE TOILET

-PVC CLASS 5 DIA 4 " 974U 6 m
- SUPPORT & HANGER 113U 1 %@

- ACCESSORIES 9117 1 9
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3.10.1.4.6.3 DIFFUSER AND GRILLES

- - EAL (Exhaust Air Louver) 6"x 6" W/ISC (mgunsanuusag) §1uiu 1 ya

- ACCESSORIES 97143u 1 ¥
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- - - - = 11 7an - IR - - -
aio EATTAE wae | PSnasim - = : 31157 HIBIHR
1A/ 57 SR8 s
#HIA9H PUBPLIC AREA

1 AIR CONDITIONING UNIT SYSTEM Wi 1.00 76,433.36 30,658.00 |  107,091.36
2 VENTILATION SYSTEM LI 1.00 168,892.58 3693500 | 205,827.58
3 DIFFUSER AND GRILLE Wi 1.00 90,179.00 7,220.00 97,399.00
4 DRAIN PIPE Wi 1.00 42,922.04 11,209.00 54,131.04
5 ELECTRIC SYSTEM Wi 1.00 20,745.52 10,119.00 30,864.52
6 FIRE BARRIER SYSTEM Wil 1.00 85,000.00 - 85,000.00

5IUAKUIANY PUBPLIC AREA 484.172.50 96,141.00 | 580,313.50
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WUy Design

Symbol

Single Line Diagram

Riser Diagram

WUUIIDAZLEEN

4.1.1 wuu Design Drawing
WU Design fp wuuiiiinsiunldlivinnsussanasiaay

Usznaulumednuuz1091a961993288U8910 1S0N159UWUINDRI9Y

4.1.2  Symbol

Hudndnwalauszuuuuenianag sz uussuisemaiinisg

o

P99 ANUANIREBNLUUANNINTZIY

Ko 45 ELBOW 45
4 90 ELBOW 90
O] E-UP ELBOW LOOKING UP
e E—DW ELBOW LOOKING DOWN
Ay TE TEE
—O— T-UP TEE LOOKING UP
lo] T-DW TEE LOOKING DOWN

5U# 4.1 Symbol sguudsueinia
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[—i-| chu CONDENSING UNIT HORIZONTAL DISCHARGE
[ﬁ CDu CONDENSING UNIT (ADJUSTABLE AIR DIRECTION GRILLE)
. CcDu CONDENSING UNIT VERTICAL DISCHARGE
'ﬁ FCu FAN COIL UNIT (CEILING MOUNTED, FREE BLOW)
E_: Fcu FAN COIL UNIT (CEILING MOUNTED, CONCEALED)
ain Fcu FAN COIL UNIT (WALL MOUTED)
E AHU,AHC AIR HANDLING UNIT HORIZONTAL DISCHARGE , CEILING MOUNTED
el AHU,AVC AIR HANDLING UNIT, VERTICAL DISCHARGE , FLOOR MOUNTED
® CF CYCLE FAN
3] EF EXHAUST FAN (CEILING MOUNT TYPE)
m EF,CFW EXHAUST FAN (CENTRIFUGAL FAN)
< EF,PF EXHAUST FAN (PROPELLER FAN)
] EF,AF EXHAUST FAN (AXIAL FLOW FAN)
« EF,MN EXHAUST FAN (MINI SIRROCCO FAN)
@ LCF LARGE CIRCLE FAN
K SCD SQUARE CEILING DIFFUSER 4—WAY
..uér.. SCD SQUARE CEILING DIFFUSER 3—WAY
~{h- SsCD SQUARE CEILING DIFFUSER 2—WAY
i | EAG EXHAUST AIR GRILLE
X EAL EXHAUST AIR LOUVER
(= RAG CEILING RETURN AIR GRILLE
% FA FRESH AIR GRILLE WITH INSECT SCREEN & VOLUME DAMPER
LSD LINEAR SLOT DIFFUSER
LBG LINEAR BAR GRILLE
A sD SPLITER DAMPER
= ws WATER STRAINER WITH DRAIN VALVE
[ Gv GATE VALVE
(0] BFV BUTTERFLY VALVE
~ cv CHECK VALVE
[N BV2 BALANCING VALVE
e 2w 2—WAY, CONTROL VALVE
[%]. 3WA 3—WAY, CONTROL VALVE
ki DP DIFFERENTIAL PRESSURE BY—PASS VALVE

U7 4.2 Symbol szuuUiuene (se)



=i oS DUCT SILENCER
i sV SOLENOID VALVE
i TEV THERMOSTATIC EXPANSION VALVE
pod GVS GLOBE VALVE OR STOP VALVE
© WP WATER PUMP
& FS FLOW SWITCH
p ARV AUTOMATIC AIR VENT
f ™ THERMOMETER
4 PG PRESSURE GAUGE WITH COCK AND SNUBBER
e FC FLEXIBLE CONMECTOR
g EJ EXPANSION JOINT
I FOR FILTER DRIER REPLACEABLE CORE
— FD! FILTER DRIER
10 SCM | SIGHT GLASS WITH MOISTURE INDICATOR
RL REFRIGERANT LINE
cos cos | CONDENSER wATER SuPPLY
coR COR CONDENSER WATER RETURN
oS CHS CHILLED WATER SUPPLY
oHR CHR CHILLED WATER RETURN
coL CONDENSATE DRAIN LINE
B ED ELECTRICAL DUCT HEATER
(s TS THERMOSTAT
O] RH ROOM HUMIDISTAT
M TR THERMOSTAT REMOTE BULB, DUCT OR PIPE OR INSERTION TYPE
FEIY CB CIRCUIT BREAKER
DOL MAGNETIC STARTER DIRECT ON LINE WITH OVERLOAD RELAYS
SDW MAGNETIC STARTER STAR DELTA WITH OVERLOAD RELAYS
] EPB ELECTRICAL PANEL BOARD
=@ MCP MASTERCOOL PUMP
€5) SF FAN SWITCH
DPT DIFFERENTIAL PRESSURE TRANSDUCER
————= TO ND. TO ND. TO NEAREST DRAIN
——— == T0 FD. TO FO. TO FLOOR DRAIN
——— =2 TO MH. TO MH. TO MANHOLE

U7 4.3 Symbol szuuUiuene (se)
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W/ISC

WITH INSECT SCREEN

W/VD WITH YOLUME DAMPER
0/C ON CEILING

u/G UNDERGROUND,

u/F UNDER FLOCR.

BFA BELOW FLOOR ABOVE

U7 4.4 Fge szuuUTueIne

1€



4.1.3  Riser Diagram
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- 5 : nmian 1AW

ahan M3 nie G - : AT HInaLne
z A VHHIE U AV 37U
z 1 |¥¥7A97 RESIDENTIAL AREA
w0l - TYPElA-l ROOM 234.00 1,229.487.48 512,226.00 | 1,741,713.48
n| 12 - TYPE1A-2 ROOM 13.00 40,550.30 16,436.00 5698630
15| 13 - TypezA ROOM 7.00 177,702.72 102,284.00 |  279,986.72
13 $IUTIAHUIANYU RESIDENT AREA 254.00 1.447.740.50 630.946.00 | 2.075.686.50
n TYPE 1A-1
o= AIR CONDITIONING UNIT SYSTEM
16 - FCU/CDU @ 18,000 BTU/H (SPILT TYPE) SET 1.00 | BY OWNER 1,000.00 1,000.00 1,000.00
17 - SUPPORT & HANGER LOT 1.00 300.00 300.00
18 - ACCESSORIES LOT 1.00 300.00 300.00
19 COPPER PIPE TYPE 0.7 SHC#22
20 - DIA 14" M 3.00 53.00 159.00 25.00 75.00 234.00
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- DIA 5/8" M 3.00 137.00 411.00 25.00 75.00 486.00
- SUPPORT & HANGER LoT 1.00 90.00 - 90.00
- FITTING & ACCESSORIES LOT 1.00 51.25 - 51.25

CLOSED CELL INSULATION REFRIGERENT PIPE WORK (THICKNESS 3/4" )
- DIA 14" M 3.00 39.00 117.00 15.00 45,00 162.00
- DIA 58" M 3.00 50.00 150.00 15.00 45.00 195.00
- SUPPORT & HANGER LoT z - - -
- ADHESIVE & ACCESSORIES FOR INSULATION LoT 1.00 70.13 - 70.13

PVC PIPE CLASS 8.5
- DIA3Ar M 7.00 17.00 119.00 5.00 56,00 175.00
- SUPPORT & HANGER LotT 1.00 5175 - 5475
- FITTING & ACCESSORIES LOT 100 14.88 - 14.88

< == SUMAC ACResidant ACPublicArea SUMSN  SNResidant SN PublicArea SUMFP  FPPublicArea  Scope EE
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z $IAVHIE 33U TAVHUE 3
- CLOSED CELL INSULATION DRAINAGE PIPE WORK ( THICKNESS 1/2")
34 - DIA3/4" M 7.00 32.00 224.00 15.00 105.00 329.00
35 - SUPPORT & HANGER LOT - - - -
36 - ADHESIVE & ACCESSORIES FOR INSULATION LOT 1.00 59.00 - 59,00
a7 - OUTDOOR UPVC TRAY (314A39UM2) M 5.00 95.00 475.00 50.00 250.00 725.00
. VENTILATION SYSTEM
39 - EF50CFM SET 1.00 1,155.00 1,155.00 100.00 100.00 1,255.00
40 - SUPPORT & HANGER LOT 1.00 60.00 - 60.00
a - ACCESSORIES LOT 1.00 139.76 - 139.76
e EXHAUST PIPE TOILET
a3 - PVCCLASS 5DIA 4" M 5.00 35.00 75.00 55.00 275.00 950.00
aa - SUPPORT & HANGER LOT 1.00 59.15 - 59.15
< «s  SUMAC ACResidant ACPublicArea SUMSN  SNResidant SN PublicArea SUMFP  FPPublicArea  Scope EE
Wiou 7:-),( asthsdwmsunnsiehae Tdsadnendnunin
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- ACCESSORIES LOT 1.00 31.00 - 31.00

DIFFUSER AND GRILLES
- EAL 6"x6"W/ISC SET 1.00 231.00 231.00 25.00 25.00 256.00
- ACCESSORIES LOT 1.00 46.20 - 46.20

ELECTRIC SYSTEM (Control)

IECO] CABLE (CONTROL)
- IECOL 2.5 SQMM M 10.00 8.00 30.00 6.00 60.00 140.00
- CABLE ACCESSORIES LOT 1.00 10.00 - 10.00

LUPVC CONDUIT ﬂlﬂiﬂ'lﬂ CDUTOFCU
- UPVCDua l/2" M 4.00 14.00 56.00 9.00 36.00 92.00
- SUPPORT & HANGER LOT 1.00 12.00 - 12.00
- FITTING & ACCESSORIES LOT 1.00 7.20 - 7.20
< «s  SUMAC ACResidant ACPublicArea SUMSN  SNResidant SN PublicArea  SUMFP  FPPublic Area  Scope EE
= v 1
U 4.14 Uunnveya Type 1A - 1 (A9)
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TIAVHHE ERH] TIAVHIHIE XL
- THERMOSTAT W/3 - SPEED SET 1.00 | BY OWNER - -
OTHER
ADD |(EXHAUST PIPE TOILET
- PVCCLASS5DIA4" M = 135.00 b 33.00 - -
- SUPPORT & HANGER LOT 2 & - -
- ACCESSORIES LOT = s - -
ADD (ELECTRIC SYSTEM (Control)
IECO] CABLE (CONTROL)
- IECOI1 1.5 SQMM M 7.00 6.00 42.00 6.00 42.00 84.00
- CABLE ACCESSORIES LOT 1,00 4.90 - 4,90
EEE RGN ROOM 234.00 1.229.487.48 512.226.00 | 1.741.713.48
SUN 4.15 Yuiintoya Type 1A - 1 (si0)
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adaa TIAAWT
Gl B3 Wi | : : . 1AW HHELHR
TIRVHUIE Rt TIAVHYIE R
TYPE 1A-2 V
|AIR CONDITIONING UNIT SYSTEMNM
FCU/CDU (@ 18,000 BTU/H (SPILT TYPE) SET L.o0 | BY OWNEER 1,00:0.00 1,00:0.00 1, 000,00
SUPPORT & HANGER LOT L.00 300.00 - 300,00
ACCESSORIES LOT L.00 300.00 - 300.00
COPPER PIPE TYPE 0.7 SHC#22
DIA 1/4" M 5.00 53.00 265.00 25.00 125.00 390.00
DIA 5/8" M 5.00 137.00 685.00 25.00 125.00 310,00
SUPPORT & HANGER LOT L.00 130.00 3 130.00
FITTING & ACCESSORIES LOT L.00 54.00 - 54.00
CLOSED CELL INSULATION REFRIGERENT PIPE WORK ( THICKNESS 3/4" )
DIA L/i4" M 5.00 39.00 195.00 15.00 75.00 270.00
< w  SUMAC ACResidant ACPublicArea SUMSN SN Residant SN PublicArea SUMFP  FPPublicArea  Scope EE

U 4.16 Type 1A - 2
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6 nuAnuzulfueimanazizineema
- 3 : NMIan TIAAWI
any M3 ¥ FIEFTRL g - EAGRERE!] Hinnatie

g FIAVHUIE I FIAVHUIE I
80 - DIA 5/8" M 5.00 50.00 250.00 15.00 75.00 325.00
81 - SUPPORT & HANGER LOT - - - -
82 - ADHESIVE & ACCESSORIES FOE INSULATION LOT 1.00 102.40 - 102.40
93 PVC PIPE CLASS 8.5
34 - DIA 3/4" M 5.00 17.00 85.00 8.00 40.00 125.00
85 - SUPPORT & HANGER LOT 1.00 30.00 - 30.00
26 - FITTING & ACCESSORIES LOT 1.00 10.20 - 10.20
a7 CLOSED CELL INSULATION DRAINAGE PIPE WORK ( THICKNESS 1/2")
88 - DIA 3/4" M 5.00 32.00 160.00 15.00 75.00 235.00
89 - SUPPORT & HANGER LOT - = - -
S0 - ADHESIVE & ACCESSORIES FOR INSULATION LOT 1.00 38.20 - 38.20
91 - OUTDOOEUPVC TRAY('J'IJﬂ'Jﬂm]Iﬂ) M 5.00 95.00 75.00 50.00 250.00 725.00

< w  SUMAC ACResidant ACPublicArea @ SUMSN SN Residant SN PublicArea  SUMFP  FPPublic Area  Scope EE
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93 - EF50CFM Lo 1.155.00 1,155.00 L00uo0 100,00 1, 255,00

94 - SUPPORT & HANGER

SET

LoT 106 5L00 - 51.00
95 - ACCESSORIES LoT L0 138.60 = 135.60
97 - PVCCLASS 5DIA 47 M 5.00 135.00 675.00 55.00 27500 950,00

93 - BUPPORT & HAMGER LoT L.o0 55.00 = 55,00

99 - ACCESSORIES LoT L0 ELOO - 51.00

100, DIFFUSER AND GRILLES

151 - EAL §"x@" WIS ZET 1. 131.00 23L.00 25,00 2500 256,00

102 *  ACCESSORIES Lot Log 46,20 T 46.20

< = SUMAC ACResidant  AC Public Area SUM SN SN Residant SN Public Area SUMFP  FPPublicArea  ScopeEE @ Sco
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Tadan TINA W
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FIAVHHIY kR FIAVHHIE EEL]
IEC01 CABLE (CONTROL) | » : A P

IECO] 2.5 3QMM | M 14.00 8.00 112.00 6.00 84.00 196.00
CABLE ACCESSORIES LOT L.o0 14.00 14.00
UPVC CONDUIT ﬂ'ﬁ%ﬁ'lﬂ CDUTOFCU
UPVC Dia 1/2" M 5.00 14.00 70.00 9.00 43.00 115.00
SUPPORT & HANGER LOoT L.00 15.00 15.00
FITTING & ACCESSORIES LOT L.o0 9.00 9.00
THEREMOSTAT W/3 - SPEED SET 1.00 | BY OWNER -
OTHER

ADD |(EXHAUST PIPE TOILET
PVC CLASS 5 DIA 4" M. 2 135.00 3 55.00 -
SUPPORT & HANGER LoT - < -

< «  SUMAC ACResidant ACPublicArea @ SUMSN  SNResidant SN PublicArea SUMFP  FPPublicArea  Scope EE
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aay ELLINE] | e E L ; 3 ERGAERE Hualye
FIAVHHI EEL] TIAVHUE EEL]
- ACCESSORIES LOT = V - - -
ADD |ELECTRIC SYSTEM (Control) i
IECO] CABLE (CONTROL)
- IECOL 1.5 SQMM M 2.00 6.00 54.00 6.00 54.00 108.00
- CABLE ACCESSORIES | LOT L.00 6.30 : 6.30
FINM ROOM T.00 40.550.30 16.436.00 56.986.30
Type 2A
AIR CONDITIONING UNIT SYSTEM
- FCU/CDU @ 9,000 BTU/H (SPILT TYFPE) j SET 3.00 | BY OWNER 1.000.00 3,000.00 3,000.00
- FCU/CDU @ 18,000 BTU/H (SPILT TYPE) E SET 1.00 | BY OWNER 1,000.00 1,000.00 1,000.00
- SUPPORT & HANGER | Lot 1.00 300.00 - 300.00
- ACCESSORIES Lot Loo 1,200.00 - 1.200.00
< = SUMAC ACResidant  AC Public Area SUM SN SN Residant SN Public Area SUMFP  FPPublicArea  Scope EE  Scop
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1A 3ER TmAws
GG 83 tiH e LN : : TIMTMU VHELTS)
TIAVHUE b TIAVHUE ]

COPPER PIPE TYPE 0.7 SHC#22 :
DIA 1/4" M 18.00 53.00 954,00 25.00 450.00 1,404.00
DIA 5/8" M 8.00 137.00 1,096.00 25.00 200.00 1,296.00
DIA 3/8" M 13.00 33.00 1,079.00 25.00 3235.00 1,404.00
SUPPORT & HANGER LOT 1.00 420.00 - 420.00
FITTING & ACCESSORIES LOT 1.00 175.48 - 175.48

CLOSED CELL INSULATION REFRIGERENT PIPE WORK ( THICKNESS 3/4")
DIA 1/4" M 18.00 46.00 §28.00 15.00 270,00 1,098.00
DIA 5/8" M 8.00 50.00 400.00 15.00 120.00 520.00
DIA 3/8" M 13.00 50.00 650.00 15.00 195.00 845.00
SUPPORT & HANGER LOT = - -
ADHESIVE & ACCESSORIES FOR INSULATION LOT 1.00 405.36 - 405.36

< = SUMAC ACResidant ACPublicArea SUMSN  SNResidant SN PublicArea @ SUMFP  FPPublicArea  Scope EE
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e EALRE 128 R ; - 13 HiNBLTe

z TIAVHIE 371 TAVHUE 3

e PVC PIPE CLASS 8.5

141 - DIA 34" M 22.00 17.00 374.00 5.00 176.00 550.00
142 - SUPPORT & HANGER LOT 1.00 104.80 - 104.80
143 - FITTING & ACCESSORIES LOT 1.00 44.88 - 44,88
cn CLOSED CELL INSULATION DRAINAGE PIPE WORK ( THICKNESS 1/2")
145 - DIA 34" M 18.00 32.00 576.00 15.00 270.00 846,00
146 - SUPPORT & HANGER LOT - - - -
147 - ADHESIVE & ACCESSORIES FOR INSULATION LOT 1.00 104.32 - 104.32
148 - OUTDOOR UPVC TRAY (314A301119) M 12.00 95.00 1,140.00 50.00 600.00 1,740.00
frE VENTILATION SYSTEM
150 - EFS0CFM SET 1.00 1,155.00 1,155.00 100.00 100.00 1,255.00
151 - SUPPORT & HANGER LOT 1.00 51.00 - 51.00

< «+  SUMAC ACResidant ACPublicArea SUMSN  SNResidant SN PublicArea SUMFP  FPPublicArea  Scope EE  Scop

U7 4.22 Type 2A (si0)
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g TIAVHIVE kRt FIAVYIUIE R
152 - ACCESSORIES LOT 1.00 138.60 - 138.60
153 EXHAUST PIPE TOILET
154 - PVCCLASS5DIA4" M 6.00 135.00 310.00 55.00 330.00 1,140.00
155 - SUPPORT & HANGER LOT 1.00 62.00 - 62.00
156 - ACCESSORIES LOT 1.00 97.20 - 97.20
157 DIFFUSER AND GRILLES
158 - EAL 6"x6"W/ISC SET 1.00 231.00 231.00 25.00 25.00 256.00
159 - ACCESSORIES LOT 1.00 46.20 - 46.20
160 ELECTRIC SYSTEM (Control)
161 IECO] CABLE (CONTROL)
162 - IECO! 2.5 3QMM M 54.00 3.00 432,00 6.00 324.00 756.00
163 - CABLE ACCESSORIES LOT 1.00 54.00 - 54.00
< «+ SUMAC ACResidant ACPublicArea SUMSN  SNResidant SN PublicArea SUMFP  FPPublicArea  Scope EE  Scoj

U7 4.23 Type 2A (si0)
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TAVHUE ERL] TAVHUE ERH
UPVC CONDUIT i]lﬂ%ﬂ'lﬂ CDUTOFCU
- UPVCDua 1/2" M 23.00 14.00 322.00 9.00 207.00 528,00
- SUPPORT & HANGER LOT 100 69.00 - 68.00
U 4.24 Type 2A (si9)
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- FITTING & ACCESSORIES LOT 1.00 4140 - 41,40
- THERMOSTAT W/3 - SPEED SET 1.00 | BY OWNER - -
OTHER
ADD |EXHAUST PIPE TOILET
- PVCCLASS 5DIA4" M. > 15.00 55.00 - -
- SUPPORT & HANGER LOT S - -
- ACCESSORIES LOT x - -
ADD |ELECTRIC SYSTEM (Control)
IEC0] CABLE (CONTROL) |
- IECOI 1.5 SQMM | ™ 46,00 6.00 276.00 6.00 276.00 552,00
- CABLE ACCESSORIES ‘ LOT 1.00 32.20 - 32.20
FuIA ROOM 13.00 177.702.72 102.284.00 | 279.986.72
< =« SUMAC ACResidant AC Public Area SUM SN SN Residant SN Public Area SUM FP FP Public Area Scope EE
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3 SR I 53 SR UAWI Eatl]
a wnwers il fuann e wasszuea e
*ag 234.00 1,220,487 48 542, 296.00 1,741,743.48
way 7.00 40.550.30 18.438.00 56,088.30
3 wad 1300 17770272 102,284 00 270,066 72
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TYPE 1A -2
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SEAMLESS COPPER COIL ASTM B-88 LENGTH 15 M.

viasuauihudau Tafennadaciu HATuAR-auaNLNI 15 LIeS

3/16. 4762 1.02 19 980 0.71 22 orans 0.41 27 SROsAn
6/00. 6 1.02 19 1,315 071 22 B 0.41 27 420
1/4. 6.35 122 18 1,600 0.71 22 875 0.41 27 520
5/16. 7.937 1.22 18 2,080 0.71 22 1,170 0.41 27 660
3/8. 9.525 122 18 2,550 0.71 2 1,420 0.46 26 850
1/2. 12.7 122 18 3,570 071 22 1,905 0.48 25 1,350
5/8. 15.88 122 18 4,490 071 22 2,330 0.54 24 1,880
3/4. 19.05 122 18 bl 071 22 2,840 0.61 23 2,490
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o 4 wu 172" |

rio Bu 374" n
1 108
11/4° 148
LR U 183
2% 285
21/2* 454
3" 628
4 1008
5* 1503
L l 2 | 2206
8" weo | 2208 | 2620 I 3432
10 2340 | 3485 l 3700 l 5202
12 3200 | 4081 | 6340 7,383
“ 14* 4800 6,742 i 1700 10,030
| 18” 6110 t 8,600 ' 8900 12,960

Y 1

U7l 4.28 faeeesianvie PVC

Bo/uuna

(V%))

2" ‘ 3185 1 50

e 41 1 50

1 54.75 2 25
1174% 73 2 10
112 84 250 | 10
2" 12150 3 -
212" 190 4 -
ar 276 5 -
4" 401 6 -
8 -

ﬂ - —

4120

8930

15080

5U# 4.29 fegnsianvie PVC & visinuns
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a

TunauanevinIsAuInRunzaedldlulasinisaeuls wezy guuin 107

luszuudsuamanazseuigeInie laenisauwinsinianaunsainaedesldsiudusian

[V %
Y [V

A9 Ladayasimnsdudisil

- syuuvsuennd denleang 76,433.36 U

- S¥UUSTUNeNNA JAl9918 168,892.58 U

- ulnihdawmsusyuudSuennia denlgane 115,864.52 U
- veszuiethuazdug Sanldene 97,530.58 um

Tasams : THE MUVE 107

D1vedIATINT ¢ VTN LaNEs 9108 (HIIH)

ot :
e
HIANUszUUUSURIMAnazszeanIa
- = . - - s1¥ag ' TINAMSI = =
ity 318Ms wilay | WS - = - 515N HINHITG
ERCR Y] 533 ERR A Yi] 53
#130911 PUBPLIC AREA

1 AIR CONDITIONING UNIT SYSTEM W 1.00 76.433.36 30,658.00 107,091.36

2 VENTILATION SYSTEM N 1.00 168,892.58 36,935.00 205,827.58

3 DIFFUSER AND GRILLE N 1.00 90,179.00 7,220.00 97,399.00

4 DRAIN PIPE wn 1.00 4292204 11,209.00 54,131.04

5 ELECTRIC SYSTEM W 1.00 20,745.52 10,119.00 30,364.52

6 FIRE BARRIER SYSTEM N 1.00 85,000.00 - 85,000.00

53U5IATHIINGY PUBPLIC AREA 484,172.50 96,141.00 |  580,313.50

JUN 4.30 Megrtluiauesian BOQ
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5.1 d@gunan1innaas

INNITNDALUULATUSELEUTIANIUSTUUUS U INALAY ST U18e1n1E TYPE 1A —
1, 1A - 2 wag 2A 14 3 nuaubawn seuudsuenia seutganiekazaubnindrnsu
USUD1N1@ A8 TINUA bULASINITIINTIAEY 2,659,000 UM A1SRNGIULNEIVINUNTS

I a U L7 d' o a U
29ALUUUSEUI51A7 LTUNITHANTNATTE 89 b lun15AIE IR STUUUSURINALLAY
sEU0INA tngnenusyanavedangunsalndluiuuklauvesuszuussuulsuaniALay
JEUILDINIA kAU MUAYDIIIY (Specification) umsimvedianaunsniuasARARINLY
3 U Y1 1 d‘ a 49{ (% & A a 1

suviamldeangiiintusivsuaddunensiansianaunsaivieasenintuauesnnn

1 '
v a

(Bill of Quantity) MaviaIANLYBWAREIIEN1TUNTANU LTV TA AT UTEYRUAT

Tananiutedualnaiulaussunisuszunusiadumlave 1y ssuussuulsuannia
WAZTEUNEDINIA LNSIEO1MIN LT N1SUTLUIUSIAINT DN1SUTEUIUIIAT A NDLN DA ILDN

Uszyasnu

5.2 Wqlavaeni1susesunusnan
52.1  QNABIATUNIUY
522  UANUAIRUAIAINEASULDUNLNE

5.2.3  annsauanssen15gunsal I1uuily arTan sauiaausanldanasli

[y 1

Tnarssdualganeilylaase Weaueu

a v

524 fideyailsvinisaeawuuld quandilaladiediedmiugussinasmaudu

Y Y
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