PROJECT

: Design Validation, Supply, Delivery and Installation of Nuclear Medicine Research Innovation Center’s Cyclotron Bunker Ventilation and Cooling System

LOCATION :PNRI Compound, Commonwealth Avenue, Diliman, Quezon City
SUBJECT : Bill of Quantities
BILL OF QUANTITIES
ITEM NO. ITEM/DESCRIPTION QTY UNI MATERIAL COST LABOR COST ESTIMATED MARK-UPS IN TOTAL MARK-UP VAT TOTAL TOTAL UNIT COST
T UNIT TOTAL [UNIT COST| TOTAL DIRECT OoCM PROFIT | % | VALUE INDIRECT cosT
CcOST CcOST COST CosT CcosT
(1) (2) (3) 4) (5) (6) (7 (8) 9) (10) (11) (12) (13)
A GENERAL REQUIREMENTS
1 Mobilization and Demobilization (Manpower, Tools, Materials, and 1 lot
Equipment)
2 Bonds and Insurances (Performance Bond and Surety Bond) 1 lot
3 Temporary Facilities (Barracks; Storage Room) 1 lot
4 As-Built Plan (Tracing Paper - 1 set; Blueprint - 5 sets including 1 lot
professional signature)
5 Project Billboard (Tarpaulin with wooden frame and post) 1 lot
SUB-TOTAL (A)
B HEATING, VENTILATING AND AIR CONDITIONING (HVAC)
B.1 AIR CONDITIONING EQUIPMENT - ZONE 1
B.1.1 Air Handling Unit (AHU) - Main
AHU-Z1 RD-1, Floor Mounted, Horizontal Discharge,
Weatherproof Outdoor Type, 7.5 TR, 2250 CFM (nominal air flow
rate), 3.0" WC (ESP), EC Plug Fan, 400 V, 3 Ph, 60 Hz, BMS
B.AA1 ready (see technical specifications for complete details and refer to .
-1 Mechanical Plan) with complete standard accessories and 1 unit
mounting on 150 mm thk concrete pad and drain connection |
Location: Roofdeck | Area Served: Cyclotron Bunker (GF)
SUB-TOTAL (B.1.1)
B.1.2 Fan Coil Unit (FCU) - VRV Indoor Unit - Standby Units
B.1.2.1 FCU-Z1 GF-1, Ceiling Concealed, Ducted Type FCU, 7.5 TR, 1 unit
2500 CFM (nominal air flow rate), 540 Pa (ESP), 1.50 kW Motor,
230V, 1 Ph, 60 Hz, BMS ready (see technical specifications for
complete details and refer to Mechanical Plan) including hanger
rods, supports and drain connection | Location: Ground Floor |
Area Served: Cyclotron Bunker (GF)
FCU-Z1 GF-2, Wall Mounted, Free Blow FCU, 1.0 TR, 400 CFM
(nominal air flow rate), 0.06 kW Motor, 230 V, 1 Ph, 60 Hz, BMS
ready (see technical specifications for complete details and refer to .
B.1.2.2 Mechanical Plan) including hanger rods, supports and drain 1 unit
connection | Location: Ground Floor | Area Served: Cyclotron
Control Room (GF)
B.1.2.3 FCU-Z1 GF-3, Ceiling Suspended, Free Blow FCU, 3.0 TR, 1200 1 unit

CFM (nominal air flow rate), 0.2 kW Motor, 230 V, 1 Ph, 60 Hz,
BMS ready (see technical specifications for complete details and
refer to Mechanical Plan) including hanger rods, supports and
drain connection | Location: Ground Floor | Area Served:
Cyclotron UPS Room (GF)

SUB-TOTAL (B.1.2)




Air Cooled Condensing Units (ACCUs) - VRV Outdoor Units

B.1.3.1 ACCU-Z1 RD-1 (1 - Standby; 1 - Duty), Floor Mounted, 2 units
Weatherproof Outdoor Type, High COP, complete with all required
standard accessories, BMS ready, 7.5 TR, 400 V, 3 Ph, 60 Hz
(see technical specifications for complete details and refer to
Mechanical Plan), including mounting on 150 mm thk concrete
pad and drain connection | Location: Roofdeck | Unit Served:
AHU-Z1 RD-1
B.1.3.2 ACCU-Z1 RD-2, Floor Mounted, Weatherproof Outdoor Type, 1 unit
High COP, complete with all required standard accessories, BMS
ready, 7.5 TR, 400 V, 3 Ph, 60 Hz (see technical specifications for
complete details and refer to Mechanical Plan), including mounting
on 150 mm thk concrete pad and drain connection | Location:
Roofdeck | Unit Served: FCU-Z1 GF-1
B.1.3.3 ACCU-Z1 GF-4, Wall Mounted, Weatherproof Outdoor Type, High 1 unit
COP, complete with all required standard accessories, BMS ready,
4.0 TR, 230 V, 1 Ph, 60 Hz (see technical specifications for
complete details and refer to Mechanical Plan), including mounting
on 150 mm thk concrete pad and drain connection | Location:
Ground Floor | Units Served: FCU-Z1 GF-2 & FCU-Z1 GF-3
SUB-TOTAL (B.1.3)
B.1.4 Other AHU/ACCU Accessories
B.1.4.1 VRV System Wired Remote Unit 2 units
B.1.4.2 VRV System Wireless Remote Unit 2 units
SUB-TOTAL (B.1.4)
B.1.5 Air Conditioning - VRV Copper Refrigerant Pipe (Hard Drawn,
Type L)
B.1.5.1 Copper Pipe, Liquid Line, @ 9.5 mm (3/8") x 6 m L 21 pcs
B.1.5.2 Copper Pipe, Gas Line, @ 22.2 mm (7/8") x6 m L 21 pcs
SUB-TOTAL (B.1.5)
B.1.6 Air Conditioning - VRV Copper Pipe Rubber Insulation - Closed
B.1.6.1 Rubber Insulation, @ 9.5 mm (3/8") ID x 2 m L (Class 0 x 20 mm 60 pcs
thick)
B.1.6.2 Rubber Insulation, @ 22.2 mm (7/8") ID x 2 m L (Class 0 x 25 mm 61 pcs
thick)
SUB-TOTAL (B.1.6)
B.1.7 Air Conditioning - VRV Copper Pipe Hanger & Support
B.1.71 G.l. Saddle Clamp, 50 mm and 70 mm, bolted to 50 mm x 50 mm 83 sets
x 5 mm thk angle bar with 10 mm anchor bolts mounted on
concrete wall or anchored to floor slab with isolator pad
SUB-TOTAL (B.1.7)
B.1.8 Other Piping Accessories
B.1.8.1 VRV System Outdoor Unit Multi Connection Kit 1 unit
B.1.8.2 Refnet branch piping kit 1 unit
B.1.8.3 Polyethylene (PE) Tape, white, 4" x 50 m 2 rolls
B.1.8.4 Consumables 1 lot

SUB-TOTAL (B.1.8)




Ventilation Equipment

B.1.9.1

Return Air Exhaust Fan (RAEF-Z1 RD-1), SISW Centrifugal
Direct Drive with Backward Inclined Wheel complete with standard
accessories, VFD compatible / BMS ready, 8000 CFM, 5.0 in.wc.
(TSP), 12.0 kW, 400 V, 3 Ph, 60 Hz, mounted on 150 mm thk
concrete pad, with canvass cloth connection to stainless steel
exhaust ducting including supports and and aluminum screen wire
mesh | Location: Roofdeck | Area Served: Radioactive Areas
(GF)

set

B.1.9.2

Return Air Exhaust Fan (RAEF-Z1 RD-2), SISW Centrifugal
Direct Drive with Backward Inclined Wheel complete with standard
accessories, VFD compatible / BMS ready, 3000 CFM, 2.0 in.wc.
(TSP), 4.0 kW, 400 V, 3 Ph, 60 Hz, bolted on concrete slab with
10 mm @ full threaded rod hangers and angle bar

supports | Location: Roofdeck | Area Served: Cyclotron
Bunker (GF)

set

B.1.9.3

Return Air Exhaust Fan [RAEF-Z1 2F-1 (duty); RAEF-Z1 2F-2
(standby)], Inline Cabinet Type Exhaust Fan with backdraft
damper complete with standard accessories, VFD compatible /
BMS ready, 200 CFM, 200 Pa (TSP), 73 W, 230 V, 1 Ph, 60 Hz,
with metal support frame | Location: Second Floor | Area
Served: Radioactive Material (RAM) Storage

sets

B.1.9.4

Return Air Exhaust Fan (RAEF-Z1 2F-3), Ceiling Cassette Type
Centrifugal Sirocco Fan with backdraft damper complete with
standard accessories, VFD compatible / BMS ready, 100 CFM,
150 Pa (TSp), 33 W, 230 V, 1 Ph, 60 Hz, with metal support frame
| Location: Second Floor | Area: Decontamination Room

set

B.1.9.5

Return Air Exhaust Fan [RAEF-Z1 GF-1; RAEF-Z1 GF-2)], Inline
Cabinet Type Exhaust Fan with backdraft damper complete with
standard accessories, VFD compatible / BMS ready, 240 CFM,
200 Pa (TSP), 73 W, 230 V, 1 Ph, 60 Hz, with metal support frame
| Location: Ground Floor | Area Served: Radioactive Waste
(RadWaste) Storage

sets

B.1.9.6

Return Air Exhaust Fan (RAEF-Z1 GF-3), Inline Cabinet Type
Exhaust Fan with backdraft damper complete with standard
accessories, VFD compatible / BMS ready, 540 CFM, 200 Pa
(TSP), 300 W, 230 V, 1 Ph, 60 Hz, with metal support frame |
Location: Ground Floor | Area Served: Cyclotron Power / UPS
Room

set

B.1.9.7

Return Air Exhaust Fan (RAEF-Z1 GF-4; RAEF-Z1 GF-5), Inline
Cabinet Type Exhaust Fan with backdraft damper complete with
standard accessories, VFD compatible / BMS ready, 700 CFM,
200 Pa (TSP), 350 W, 230 V, 1 Ph, 60 Hz, with metal support
frame | Location: Ground Floor | Area Served: Service Area

sets

SUB-TOTAL (B.1.9)

B.1.10

Air Filtration System (AFS) - BIBO Box




B.1.10.1

RAFB-Z1 RD-1, 8000 CFM, Bag-In / Bag-Out (BIBO) Housing
Box with SS-304 material, PAO port, pressure gauge protection,
motorized tight damper, filter scanner leak monitoring and
verification scheme, BMS ready, Preliminary Filter = MERV 8 +
MERV 13, Secondary Filter = H14, Final Filter = activated carbon
(VOC) (see technical specifications for complete details), including
mounting on 150 mm concrete pad | Location: Roof Deck | Area
Served: Radioactive Areas

set

B.1.10.2

RAFB-Z1 RD-2, 3000 CFM, Bag-In/ Bag-Out (BIBO) Housing
Box with SS-304 material, PAO port, pressure gauge protection,
motorized tight damper, filter scanner leak monitoring and
verification scheme, BMS ready, Preliminary Filter = MERV 13,
Secondary Filter = H14, Final Filter = activated carbon (VOC) (see
technical specifications for complete details), bolted on concrete
slab with 10 mm @ full threaded rod hangers and angle bar
supports | Location: Roof Deck | Unit Served: AHU-Z1 RD-1
Return Air Duct (RAD)

set

B.1.10.3

RAFB-Z1 RD-2, 750 CFM, Bag-In / Bag-Out (BIBO) Housing Box
with SS-304 material, PAO port, pressure gauge protection,
motorized tight damper, filter scanner leak monitoring and
verification scheme, BMS ready, Preliminary Filter = MERV 13,
Secondary Filter = H14, Final Filter = activated carbon (VOC) (see
technical specifications for complete details), including mounting
on 150 mm concrete pad | Location: Roof Deck | Area Served:
lodine-123 Hotcell

set

SUB-TOTAL (B.1.10)

B.1.11

Air Diffusers, Grilles & Accessories

B.1.11.1

Location: Ground Floor | Area: Cyclotron Bunker

B.1.11.1.1

Supply Air Diffuser (SAD), 300 mm x 300 mm, Stainless
Steel

unit

B.1.11.1.2

Return Air Grille (RAG), 300 mm x 300 mm, Stainless Steel

unit

B.1.11.1.3

Fire Damper (FD), 500 mm x 500 mm, Stainless Steel, Multi-
blade type, Fusible Link, UL Listed, 165° F, Motorized
integrated into the Fire Alarm System

units

B.1.11.2

Location: Ground Floor | Areas: Service Area, Hotcells,
Radiochem Lab., Cyclotron UPS Room, Radioactive Waste
Room

B.1.11.2.1

Exhaust Air Grille (EAG), 500 mm x 300 mm, Hinge Type,
Perforated Anodized Aluminum Ceiling Diffuser with Opposed
Blade Volume Damper

units

B.1.11.3

Location: Second Floor | Area: Radioactive Material (RAM)
Storage

B.1.11.3.1

Exhaust Air Grille (EAG), 500 mm x 300 mm, Hinge Type,
Perforated Anodized Aluminum Ceiling Diffuser with Opposed
Blade Volume Damper

units

B.1.11.4

Volume Damper (VD), 500 mm x 500 mm, Extruded Aluminum,
Motorized Control

units

SUB-TOTAL (B.1.11)

B.1.12

Ducting & Piping Works (refer to mechanical plan for




B.1.12.1 Exhaust Air Ducting
B.1.12.1.1 Ducting, 304 Stainless steel sheet, Gauge #16, 1.22 m x 2.44 55 sheets
m
B.1.12.1.2 Duct Pipe Connectors, ring flange joint, 25 mm x 25 mm x 3.2| 102 sets
mm thk, powder coated steel, with 8 mm @ bolts and 9.5 mm
thk non-extruding gasket or sealant
B.1.12.1.3 Horizontal Duct Pipe Support, G.l.clamp, one half-round with 77 sets
6.4 mm G.I. hanger rods mounted on soffit of slab with
anchor bolt or on metal with stud bolt with lock nuts
B.1.12.1.4 Duct Pipe Riser Support, angle bar, 25 mm x 25 mm 3 mm 19 sets
thk with fasteners and anchor bolts
B.1.12.1.5 Consumables 1 lot
B.1.12.2 Supply Air Ducting
B.1.12.2.1 Ducting, 304 Stainless steel sheet, Gauge #20, 1.22 m x 2.44 24 |[sheets
m
B.1.12.2.2 Insulation, Fire Rated Closed Cell Polyolefin Foam (Class 0), 4 rolls
25 mm thk x 1.2 m x 15 m per roll, 1 side Aluminum foil, 1
side adhesive
B.1.12.2.3 Duct tape, Aluminum, 100 mm (4") x 45 yards, wide pressure 4 pcs
sensitive
B.1.12.2.4 Transverse Duct Connector (TDC), Stainless Steel 304, with 18 sets
air tight gasket, four (4) TDC corner pieces, four (4) stainless
steel carriage bolts, nuts and clips
B.1.12.2.5 Horizontal Duct Support, G.I. angle bar, 25 mm x 25 mm x 3 7 sets
mm thk with 10 mm @ threaded rod hangers welded on angle
bar 50 mm x 50 mm x 5 mm mounted on soffit of slab with
anchor bolt or on metal with stud bolt with lock nuts
B.1.12.2.6 Duct Riser Support, G.I. angle bar, 25 mm x 25 mm 3 mm thk 2 sets
with fasteners and anchor bolts
B.1.12.2.7 Reducer, stainless steel, 500 mm x 300 mm, with flange 1 set
connectors
B.1.12.2.8 Consumables 1 lot
B.1.12.3 Return Air Ducting
B.1.12.3.1 Ducting, 304 Stainless steel sheet, Gauge #20, 1.22 m x 2.44 32 |[sheets
m
B.1.12.3.2 Insulation, Fire Rated Closed Cell Polyolefin Foam (Class 0), 6 rolls
25 mm thk x 1.2 m x 15 m per roll, 1 side Aluminum foil, 1
side adhesive
B.1.12.3.3 Duct tape, Aluminum, 100 mm (4") x 45 yards, wide pressure 5 pcs
sensitive
B.1.12.3.4 Transverse Duct Connector (TDC), Stainless Steel 304, with 23 sets
air tight gasket, four (4) TDC corner pieces, four (4) stainless
steel carriage bolts, nuts and clips
B.1.12.3.5 Horizontal Duct Support, G.I. angle bar, 25 mm x 25 mm x 3 10 sets
mm thk with 10 mm @ threaded rod hangers welded on angle
bar 50 mm x 50 mm x 5 mm mounted on soffit of slab with
anchor bolt or on metal with stud bolt with lock nuts
B.1.12.3.6 Duct Riser Support, G.I. angle bar, 25 mm x 25 mm 3 mm thk 2 sets
with fasteners and anchor bolts
B.1.12.3.7 Reducer, stainless steel, 500 mm x 300 mm, with flange 1 set




B.1.12.3.8 Consumables 1 lot

SUB-TOTAL (B.1.12)

B.1.13 Auxiliary Works

B.1.13.1 Supply and Installation of two (2) units AHU/ACCU Control Panel 1 lot
including layout of electrical and communication wires between
indoor and outdoor units

B.1.13.2 Supply and installation of three (3) units DDC Panel including 1 lot
looping, programming, testing and commissioning

SUB-TOTAL (B.1.13)

B.1.14 Testing and Commissioning

B.1.14.1 Equipment and System Verification Checks, Air Balancing, 1 lot
Functional Performance Testing and Commissioning

SUB-TOTAL (B.1.14)

SUB-TOTAL (B)

TOTAL




