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What are we going to cover tonight?

What is MVAC System?

How to measure it from a QS perspective?




Disclaimer Note

This set of notes has been prepared according to the author’s own experience of the
relevant practice and is intended for educational purpose and information only. No
responsibility for loss occasioned to any person acting or refraining from action
occasioned by or as a result of any material included will be accepted by the author
or its company.

The materials and information contained herein are not intended to offer or provide
any technical advice concerning the topics covered. Please consult professional
engineers or your QS senior where necessary.




What is MVAC System?

MVAC
ACMV HVAC




What is MV?

MV
A. Music Video

B. Mechanical Ventilation




What is AC?

AC
A. Alternating Current

B. Air Conditioning




What is MVAC System?




MV System




MV System
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MV System

Centrifugal Fans

Impeller

Centrifugal Fans Axial Fans

Housing



MVAC System




MVAC System

1. Internal
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MVAC System

Window Type Air-Conditioners Moveable Air-Conditioners




MVAC System

Wall Air Conditioners Ceiling Mounted / Cassette Air-Conditioners




Chillers Cooling towers




Fan Coil Units

Pipeworks to / from Fan Coil Units
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Chilled water pipeworks

Insulation

Class 50 thru 58 PVIC, HOPE, FRP or Spiral Lockseam
Ductie Iron Metal Casing (Above Grade) Factory
i




Ductwork Insulation

Protective Coverings and Finishings




MVAC System

Electrical and Control

CHWS => Supply Air Duct =)
Chiller
<= CHWR ¢=m Return Air Duct
Condensate Drain I Condensate Drain

Fresh Air Duct
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4= CHWR




MVAC System

/ What do you hear tonight




MVAC System

Further Reading / Study

http://www.airintelligence.co.uk/wp-content/uploads/2012/10/cooling-cooling.jpg

http://ac2015.net/posts/air-conditioner-working-principle/

https://www.youtube.com/watch?v=_IFUIA1PZ8U




How to measure it from a QS perspective?

AN

Tt wasa lovely dcugjr It wasa lovely nigi:
for a picnic for a picnic

How many differences can you spot?

© Jan Pienkowski 2000




Preparation for Measurement
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Drawings

Legend, Notes & Abbreviations

LEGEND : (AR SIDE SYSTEM) LEGENDS : (WATER SIDE SYSTEM) LEGENDS : (ELECTRICAL & CONTROL SYSTEM)
iy AR FLOW DIRECTION D] GLOBE VALVE @ DIAL METER (FOR MEASURING TEMPERATURE,
AMPERE VOLTOMETER ETC.)
D] GATE VALVE
| SECTION OF PRIMARY AIR DUCT HOUR RUN METER
vk QUICK SHUT OFF VALVE
[ = | SECTION OF EXHAUST AIR DUCT FLOW METER (AR SIDE / WATER SIOE)
% 3—WAY VALVE
@) FLOW SWITCH
r— SECTION OF FRESH AR DUCT . NON—RETURN VALVE
PRESSURE SENSOR
PROPELLER FAN DOUBLE REGULATING BALANCING VALVE
A o C/W ORIFICE FOR FLOW MEASUREMENT THERMOMETER
CASED AXIAL FAN /' IN-LINE FAN Andy AUTCMATIC BALANGING VALVE TEMPERATURE SENSCR (AR SIDE / WATER SIDE)
=) CENTRIFUGAL FAN =1 BUTTERFLY VALVE DIFFERENTIAL PRESSURE TRANSMITTER
—WAY ELECTRIC MODULATING VALVE RELATIVE HUMIDITY SENSOR
AIR SILENCER & ? CTRIC MODULATING
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Drawings

Legend, Notes & Abbreviations

GENERAL NOTES: ABBREVIATION :

1. UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS ARE IN MILLIMETERS (MM).

ABCHI ABSORFTION CHILLER CS CONDUCTIVITY SENSOR
2. THE USAGE OF FRESH WATER COOLING TOWER IS SUBJECT TO APPROVAL BY EMSD/WSD.
3. VENTILATION DUCTWORK AND AIR CONDITIONING PIPE WORK SUPPORT SYSTEM SHALL BE OF STAINLESS STEEL AFFL ABOVE FINISHED FLOOR LEVEL npe DIRECT DIGITAL CONTROLLER
TYPE 316 CONSTRUCTION.
4, FRESH AIR SUPPLY SHOULD COMPLY WITH EXCELLENT CLASS OF GUIDANCE NOTES FOR MANAGEMENT OF HCHI CHILLER (EQUIPMENT SCHEDULE NOTATION) oL DOOR LOUVRE
INDOOR AIR QUALITY (1AQ) AND ASHRAE STANDARD 62.1-2007.
5. ODOUR REMOVAL EFFICIENCY FOR MANNED AREAS FRESH AIR SUPPLY SHOULD BE AT LEAST 90% FOR BCHIP WATER PUMP EA EXHAUST AR
AMBIENTODOUR LEVEL OF 25 TO 30 OU AND A DUST FILTER OF AT LEAST 50% REMOVAL EFFICIENCY. (EQUIPMENT SCHEDULE NCTATION)
6. SOUND ATTENUATORS AND OTHER MEANS OF VIBRATION ISOLATION OR ACOUSTIC TREATMENT SHALL BE BeT COOLING TOWER EAD EXHAUST AR DUCT
PROVIDED FOR EQUIPMENT WHETHER OR NOT SHOWN ON DRAWINGS OR IN ADDITION TO THOSE SHOWN ON
CRAWINGS AND AT LOCATIONS NECESSARY TO REDUCE MECHANICAL EQUIPMENT NOISE SO AS TO ACHIEVE THE (EQUIPMENT SCHEDULE NOTATION) EAF EXHAUST AR FAN
DESIGN MOISE LEVEL RATINGS AS SPECIFIED. THE CONTRACTOR SHALL INCLUDE ANY SECONDARY ATTEMUATION
NECESSARY TO ENSURE THAT THE EQUIPMENT SELECTED COMPLIES WITH THE MAXIMUM PERMISSIBLE NOISE gF FAN (EQUIPMENT SCHEDULE NOTATION)
LEVELS GIVEN IN THE SPECIFICATION. EAG EXHAUST AR GRILLE
BFCU FAM COIL UNIT
(EQUIPMENT SCHEDULE WOTATION) EAL EXHAUST AR LOUVRE
BFIU FLOOR MOUNTED WRY INDOOR UNIT
(EQUIPMENT SCHEDULE NCTATION) EJ EXPANSION JOINT
ETL ELECTRIC THERMAL LINK

8rOU FLOOR MOUNTED VRY OUTDOOR UNIT
(EQUIPMENT SCHEDULE NCTATION)

FAD FRESH AR DUCT
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Drawings
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At 1/F

At Roof Level
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Drawings

Equipment Schedule
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Drawings

Equipment Schedule

FAN SCHEDULE
ABBREVIATION: DA, = CIAMETER MAX = MAXIMUM ILCF = IN LINE CENTRIFUGAL FAN
PRESS. = PRESSURE MIR = MINIMLIM CENT = CENTRIFUGAL FAN
MIN. EFF. = MINBUM EFFICIENCY H = HORIZONTAL PROP = PROPELLER
FAF = FRESH AIR FAN V=VERTICAL TED - T BE DETERMINED
EXF = EXHOUST AIR FAN
DESIGNATION EQUIPMENT LOGATION SERVED AREA WFECLER FERFORMARNCE
&
5| & Bl e | s
o 3 s(E [Egl6w (b 5
& 2 g = E|Twlon|Fa u |2 2
NEIHMHE Sl2ziEE|EE 2 28| o |e|B|E
Sggmi g §E§u.n.u.n.i§rz s Rk
Slw|%|Emn| & |2 [Us|[Pa| Pa [ % | kW [ 2%
FAF-MB-G-01  |BUILDING 1 - GIF - WORKSHOP WORKSHOP « | |H | 700 |axaL 1450|2380 (370|470 |s0 (246 |TEFC P44 (380 |3 |S0
FAF-MB-G-02  |BUILDING 1 - GIF - FS&SPRINKLER PUMP ROOM FS&SPRINKLER PUMP ROOM «| |4 | |ooo |amaL |14s0|a300 (620 |720 |so [s5.23 |TEFC P44 [380 |3 |50
FAF-MB-1-01  |BUILDING 1- 1/F - CHILLER PLANT ROOM CHILLER PLANT ROOM < | |H |4 700 |axaL |14sa|z1s0 (250|350 |ss [1.51 |TEFC P4 [ss0 |3 |50
WATER RECYCLING PUMP ROOW, FM200 ROOM, IRFIGATION PUMP ROGM, PAU
FAF-MB-M-01  |BUILDING 1 - W/F - CORRIDOR ROOM PLUMBING PUMPSATANKS ROOM, LOBBY. SOLAR HOTWATER Svsem | | | |1 [290 [A0aL 1450 [3000 [s30 |e30 |55 (378 |TEFCIP44 [380 [3 |50
EAF-MB-GO1  |BUILDING 1 - GIF - PANTRY MAIN BUILDING GIF FILING ROOM, PANTRY 1 | | fm ILGF (1450 (230 |430 |s30 |25 |0.54 |TEFC P44 [220 |1 |50
EAF-MB-GO2  |BUILDING 1 - G/F - WAITING AREA MAIN BUILDING GIF M+F TOILET, CHANGING ROOM 1+2 | |uH ILCF  [1450 (520|420 |s20 |25 (149 |TEFC P44 [220 [1 |50
EAF-MB-G03  |BUILDING 1 - GIF - WAITING AREA MAIN BUILDING GIF IT ROOM 1 | |HfH ILCF  [1450 (140|200 |300 |25 [048 |TEFC P44 [z20 |1 |50
EAF-MB-G04 |BUILDING 1 - GIF - FS&SPRINKLER PUMP ROOM FS&SPRINKLER PUMP ROOM < | |4 |4 |so0 |amaL |14s0|as00 (290|390 |ss [257 |TEFC P44 [ss0 |3 |50
EAF-MB-G05  |BUILDING 1 - GIF - WORKSHOP WORKSHOP < | |H | |7o0 |amaL |1450 |2380 (350 |450 |so (238 |TEFC P44 [380 (3 |50
EAF-MB-G-06  |BUILDING 1- GIF - CHEMIGAL STORE CHEMICAL STORE | fnfn ILGF (1450 (540|220 |320 |25 |07 |TEFC P44 [220 |1 |50
EAF-MB-G07  |BUILDING 1 - GIF - VEHICLE WASH RECYCLING WATER SYSTEM PLANT ROOM VEHICLE WaASH RECYCLING WATER SYSTEM PLANT ROOM . H |H |550 |axal |1450 (740 (200|300 S0 |049 |TEFC P24 (220 (1[50
EAF-MB-1-01  |BUILDING 1- 1/F - EEC MALE TOILET EEC TOILET M#F, DIS. TOLET, EPD TOILET M+F, CHANGING ROOM 3+4 | | fH ILCF  [1450 [1890 490 |590 |35 (350 |TEFC P44 [380 (3 |50
EAF-MB-1-02  |BUILDING 1- 1/F - RECEPTION STORAGE, DOC. STORE, EQUIP $TO, PANTRY 2 | fnfn ILGF (1450 (430|470 |s70 |20 [1.35 |TEFC P44 [220 [1 |50
EAF-MB-1-03 BUILDING 1 - 1/F - GENERAL OFFICE MAIN BUILDING 1/F IT ROOM 2 . H |H ILCF 1450 150 (200|300 |20 (025 |TEFC P44 (220 (1 |50
EAF-ME-104  |BUILDING 1- 1/F - CHILLER PLANT ROOM CHILLER PLANT ROOM o | |4 | |Bop |amaL 1450|2150 (210|310 |s5 [1.33 |TEFC P44 [a80 |3 |50
EAF-MB-1-05  |BUILDING 1- 1/F - FM200 ROOM FM200 ROOM «| |4 | |20 |PRoP |1asof100 |20 120 |ss |00z |TEFC P4 [220 |1 |50
WATER RECYCLING PUMP ROOM, FM200 ROOM, IRRIGATION PUMP ROOM, PAL
EAF-MEM-01  |BUILDING 1 - M/F - HOT WATER SYSTEM PLANT ROOM HOOM PLUMBING PUMPSATANKS ROON, LDBEY. HOT WATER Svsem pLanr | | |F [P [700 |axaL |1as0 j000 |20 470 |55 |282 |TEFCIP4d [380 |3 |5
EAF-ME-0Z  |BUILDING 1 - M/F - SCADA & CONTROL ROOM SCADA & CONTROL ROCM | |m e ILCF  [1450 360|310 |410 |25 |85 |TEFC P44 [220 |1 |50
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Drawings
Schematic (Water side)
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Drawings

Typical Details
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Drawings

Cable Schedules
CABLE SCHEDULE :

PROTECTIVE DEVICE MCB/MCCB

CABLE SIZE 1/C Cu. CABLE

REF,

TWO-CORE ARMOURED CABLE

1%2.5mm? 2/C XLPE/SWA/LSHF CU CABLE

Z
10A SP 2¢1.5mm 1x95mm? 2/C XLPE/SWA/LSHF CU CABLE
164 SP 2x2.5mm?
2
0 o2 5 1x70mm? 2/C XLPE/SWA/LSHF CU CABLE
2
324 5P Zxdmm 1x50mm? 2/C XLPE/SWA/LSHF CU CABLE
324 SP RCBO FOR 13A SOCKET (RING CIRCUIT) 442 5mm?
2
394 SP RCBO FOR 324 SOCKET (RADIAL CIRCUIT) 2x4mm? (S35 ) | 1x35mm? 2/C XLPE/SWA/LSHF CU CABLE
Z
164 TP £x2.5mm @ 1%25mm? 2/C XLOE/SWA/LSHF CU CABLE
20A TP 4xdrnm?
2
P P 1x16mm? 2/C XLPE/SWA/LSHF CU CABLE
2
40A TP 4x10mm 1x10mm? 2/C XLPE/SWA/LSHF CU CABLE
B3A TP 4x18mm?
2
P P 1x6mm? 2/C XLPE/SWA/LSHF CU CABLE
i
1004 TP AxIommm Ix4mm? 2/C XLPE/SWA/LSHF CU CABLE
1604 TP 4x70mm?




Drawings

Electrical Schematic
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UGUID REFRIGERANT PIPE

Control Schematic

INDOGR UNIT OUTDOOR UNIT w

| A& AV

OUTDODR UMIT POWER SUPPLY ON / OFF|= | = F-u-
OUTDOOR UMIT NORMAL / FAULT STATUS

INDOOR UNIT NORMAL / FAULT STATUS

INDOOR UNIT POWER SUPPLY ON / OFF

DDC CONTROLLER

CONTROL SCHEMATIC OF SPLIT-TYPE SYSTEM




Drawings

Legend, Notes & Abbreviations

Schematic (Water side)

Schematic (Air side) A/C

Schematic (Air side) Mechanical Ventilation
Layout

Equipment Schedule

ACMV Provision Zoning

Typical Details

Electrical and Control
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Specifications / Codes of Practices




Specification / Code of Practice

GENERAL SPECIFICATION
FOR
AIR-CONDITIONING, REFRIGERATION, VENTILATION
AND
CENTRAL MONITORING & CONTROL SYSTEM
INSTALLATION
IN
GOVERNMENT BUILDINGS
OF

THE HONG KONG SPECIAL ADMINISTRATIVE REGION

2012 EDITION
(INCORPORATING CORRIGENDUM NO. GSACO01-2012)

A

ARCHITECTURAL SERVICES DEPARTMENT
THE GOVERNMENT OF THE HONG KONG SPECIAL ADMINISTRATIVE REGION

CODE OF PRACTICE FOR

Energy Efficiency
of Air Conditioning
Installations

2005 EDITION ’

B

Code of Practice for
Energy Efficiency of
Building Services

Installation

EMSD




Specification / Code of Practice

Code of Practice for Energy Efficiency of Air Conditioning Installations, 2007

Table (8.5) : Minimum Insulation Thickness for Outdoor Refrigerant Pipe

Minimum Thickness of Insulation for Refrigerant Pipe Installations (mm)
Outdoor Condition at 35°C, 95% RH; wind speed = 1m/s; h®'=13.5
Fluid Operating Temperature
Outer 0°C -10°C -20°C
Diameter of Thermal Thermal Thermal
Pipe(mm)"" Conductivity™, A Conductivity®, 2 Conductivity®, 2.
0.02 003 | 0.04 | 0.02 003 | 004 || 002 | 003 | 0.04

6 23 32 40 29 39 49 33 46 a7

8 25 34 42 30 41 52 36 49 61

10 26 36 45 32 44 54 38 51 64

12 27 37 46 33 45 a7 39 53 66

15 29 39 49 35 48 59 41 56 70




Preparation for Measurement

Standard Method of Measurement
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Il GENERAL PRINCIPLES 7

APPENDIX “A” to Section Il - GENERAL PRINCIPLES
Being Classification of Building Services Works into Systems for Billing Purposes.

Systems, together with their equipment, pipework, ductwork, insulation, trunking, ducting, cable trays, conduits and sundries shall be classified as follows and given under appropriate headings.
The wordings in this list are for reference only, and actual wording should follow those used in the drawings and specifications.

DISPOSAL SYSTEMS VENTILATION/AIR-CONDITIONING/HEATING/REFRIGERATION SYSTEMS
Laboratory/Industrial Waste Drainage Sea Water ned
Sewage Pumping/Treatment Cooling Water
Incineration Plant Chilled Water
PLUMBING AND WATER SUPPLY, AIR, PETROL, FUEL OIL AND GAS SYSTEMS Condensate Drainage
Sanitary & Laboralory Filtings General Supply/Extract
Snil Wasta Vantilatian and Rainwatar Bin Toilet Extract

Always modified by Preamble

ounta s/vvate galures 7
Treated/Deionised/Distilled Water Window/Wall/Split Type Air-Conditioning Units
Swimming Pool Water Treatment Ar Curtains

Air and Gas Supply and Distribution ELECTRICAL SUPPLY/POWER/LIGHTING SYSTEMS
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INFORMATION PROVIDED MEASUREMENT RULES DEFINITION RULES COVERAGE RULES

SUPPLEMENTARY
INFORMATION

lay ]

Classification Table Supplementary Rules




HKSMM 4

(b) Equipment

CLASSIFICATION MEASUREMENT DEFINITION RULES COVERAGE RULES SUPPLEMENTARY
TABLE RULES IHFORMATION
1. Chillers. 1. Type and duty 1. Cross reference Mo. C.1 Eachitem is deemed to
2. Cooling Towers, | stated. to drawings or include=-
3. Air handling specification. (a) Al necessary assembly.
units. (b) Orientation.
4. Fans. (c)} Alignment.
5. Boilers. (d) Levelling and bolting down.
& Chimneys. (e} Provigion of shims and
7. Tanks. packing pieces.
8. Heat (f) Clocking of couplings
Exchangers. behnem ch\lners and
9. Pumps. rotating equipment.
10, Others, (g) Anti-vibration mountings.
(h) Antivibration material in
bases.
(I} Sound Insulation in bases.
(i) Bonding as defined in
Section (a) clause D1




(b) Equipment \
CLASSIFICATION MEASUREMENT DEFINITION RULES COVERAGE RULES SUPPLEMENTARY
RULES

TABLE INFORMATION
1. Chillers. 1. Typeandduty | 1. Crossrelerence | No. C.1 Each item is deemed 1o
2. Cooling Towers. | stated. 1o drawings or include=—
3. Airhandling specification. (a) Al necessary assembly.
units. (b) Orientation.
4. Fans. (c) Alignment.
5. Boilers. (d) Levelling and bolting down.
6. Chimneys. (e) Provision of shims and
7. Tanks. packing pieces.
8. Heat {f) Clocking of couplings
Exchangers. between drivers and
9. Pumps. rotating equipment.
10. Others. (g) Anti-vibration mountings.
(h) Antvibration material in
ases.
(1) Sound Insulation in bases.
) (i) Bonding as defined in
Section (a) clause D.1

(b) Equipment

CLASSIFICATION

TABLE

1. Chillers. 1. Type and duty 1. Cross reference No.
2. Cooling Towers. stated. to drawings or
3. Air handling specification.
units.

Fans.
Boilers.
Chimneys.
Tanks.

Heat
Exchangers.
Pumps.

0. Others.

N O

= O




!b! Egu ipmem f )
CLASSIFICATION MEASUREMENT DEFINITION RULE]| COVERAGE RULES SWPPLEMENTARY
TABLE RULES IATION

INFORM.
1. Chillers, 1. Typeandduly | 1. Crossreference | No. C.1 Each item is deemed to
2. Cooling Towers. | stated. to drawings or include-
3. Air handling specification. (a) Al necessary assembly.
units. (b) Orientation.
4. Fans. (c) Alignment.
5. Boilers. (d) Leveling and bolting down.
6. Chimneys. (e) Provision of shims and
7. Tanks. packing pieces.
8. Heat (f) Clocking of couplings
Exchangers. between drivers and
9. Pumps. rotating equipment.
10. Others. (g} Anti-vibration mountings.
(h) Anti-vibration material in
bases.
COVERAGE RULES _— I —
L (i) Bonding as defined in
] Section (a) clause D.1

C.1 Each item is deemed to

include:-

(a) All necessary assembly.

(b) Orientation.

(c) Alignment.

(d) Levelling and bolting down.

(e) Provision of shims and
packing pieces.

(f) Clocking of couplings
between drivers and
rotating equipment.

(g) Anti-vibration mountings.

(h) Anti-vibration material in
bases.

(1) Sound Insulation in bases.

() Bonding as defined in
Section (a) clause D.1

-
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(d) Pipework

Dig) 11.

do not include cutting
away and making
good.

nailz, bolts, nuts, holes, screws,
plugs, shot-fired pins and the
like.

(b) Plates, discs and labels for
identification.

(c) Joints in the running
lengths.

(d) Joints between pipes of
differing materials.

(e) Connections of pipework to
equipment.

() Everything necessary for all
jointing.

(g) Al supports including
proprietary or specialist systems
and spring compensated
supports except where
composite supports are
measured in accordance with

section (g) hereof.

(h) Cutting and jointing to
puddle flanges.

I} Wall floor and ceiling plates.

INFORMATION PROVIDED MEASUREMENT DEFINITION RULES COVERAGE RULES SUPPLEMENTARY
RULES INFORMATION

1. Generally. M1. Composite 0.1 Pipes runin C.1 Work iz deemed to include: | 5.1 Method of jointing.

(a) Any regulations, rules, bye-laws and the like with which the installations are required to supports are given in chases, unless (a) Any necessary drilling of 5.2 Method of fixing

comply. accordance with Item otherwise described, the background and provision of and brackets and

methods of support.
5.3 Wall floor and
ceiling plates




{d) Pipework
WE CRMATION PROVDED WERSUREMENT TEFINTION FULES | COVERAGE FULES SUPPLEMENTART
BIAES BIFORMATION
T Genmaily. 1. Compontn T7 P T1 iorn m et o ke | 5.1 Wietha of e,
1) Ay reguistions, rues, byedaws upponts chases, unisss ) 52
canmply. beasares wm e | smeswad dtecrves
J |owmn donct ks umeg | nals, bolts, ruts, holes, serews,

L | memods ot sen.
oy e ke P, bl Frmd s arl e | 5.3 Wl Soxr and
ol by plaies

INFORMATION PROVIDED

1. Generally.

(a) Any regulations, rules, bye-laws and the like with which the installations are required to
comply.




{d) Pipework -
WFCRMATION PROVIDED. MEASUREMENT DEFINITION RULES. | COVERAGE RULES. SUPPLEMENTARY
RULES BIFORMATION
1. Genemally. M. Componte D1 P rum i T1 ok m comerrd 1 e, | 5.1 Mhethon of oaneng.
180 Ay reguistions. ruses, Byedaws supports are greerfin | chases, unksss ) 52
comply. Becordanes wen k| omerwae desorbed
DL, gonctinclude cumng | nals, bolts, muts, holes, serews, | metods

of uppon.
oy e ke P, bl Frmd s arl e | 5.3 Wl Soxr and
ol by plaies

DEFINITION RULES COVERAGE RULES SUPPLEMENTARY i) oo cf e o
INFORMATION / e

D.1 Pipes runin C.1 Work is deemed to include: | S.1 Method of jointing. oo
chases, unless (a) Any necessary drilling of 5.2 Method of fixing / Egm:‘«:
otherwise described, the background and provision of and brackets and \ m?.&::;E j
do not include cutting nails, bolts, nuts, holes, screws, methods of support. N
away and making plugs, shot-fired pins and the 5.3 Wall floor and
good. like. ceiling plates

(b) Plates, discs and labels for

identification.

(c) Joints in the running

lengths.

(d) Joints between pipes of
differing materials.

(e) Connections of pipework to
equipment.

(f) Ewverything necessary for all
jointing.

(g) All supports including
proprietary or specialist systems
and spring compensated
supports except where
composite supports are
measured in accordance with
section (g) hereof.

(h) Cutting and jointing to
puddle flanges.

(I) Wall floor and ceiling plates.




HKSMM 4

(d) Pipework
CLASSIFICATION TABLE MEASUREMENT DEFINITION RULES COVERAGE RULES SUPPLEMEMTARY
RULES INFORMATION
2. Pipework. 1. Type, size and Rumn 1. Laid in ducts. M.2 Pipework is D.2 Final supports C.2 Pipework is deemed to
method of jointing. 2  Laidin measured over all in- are any element include:
trenches. line fittings, =hort between the structure {a) Fittings for pipes = 50 mm
3. Laid in chases. running lengths and or the support struc- diameter (or 54 mm diameter in
4. Embeddedin branches, but not ture and the pipe. the case of copper pipes),
in-situ concrete. through items of D.3 The term including connections.
5. Embedded in ancillaries, headings pipework fitings is {b) Any flanges, unions or other
screeds. and trapping sets. deemed to include: devices used solely for erection
6. Suspended. M.3 Where an in-line (a) Bends, purposes.
7. Fixed towalls or | reduction in diameter (k) Elbows, {c) Final supports.
columns. ocours at a reduceror | (c) Branches. {d) Made bends.
8. Laid on floors. tee etc., the largest (d) Reducers. {e) Pipe anchors and guides.
9. Others. diameter shall be (e) Tees. C.3 Cutting and jointing pipes to

measured the full
length of the fitting.
M.4 Where pipes
pass through roofs or
vertical cladding the:
requigite slates,
aprons and flashings
are measurad in
accordance with
Sections X (f), XV
() or XV ()

(fl Reducing bends.
(g) Reducing tees.
(h) Caps.

(i) Fanges.
and the like.

fittings i= deemed included.




)__Pipework

CLASSIFICATION TABLE EASUREMENT DEFINITION RULES | COVERAGE RULES SUPPLEMENTARY
LES INFORMATION
2. Pipework, 1. Type, seeand Run | 1. Ladin ducts. 2 Pipeworkis | D2 Final supports €2 Pipework s desmed o
method of jointing. 2. Laidin jeasured over allin- | are any element. include:
trenches. e fittings, short between the structure | (a) Fittings for pipes <50 mm
3. Laidin chases. nning lengihs and | or the support strue- | diameter (or 54 mm diameter in
4. Embeddedin fanches, but not ture and the pipe. the case of copper pipes),
in-situ concrete. | frough items of D3 The tem including connections.
5. Embedded in cillaries, headings | pipework fitings is {b) Any flanges, unions or oiher
sereeds. d trapping sets. deemed to include: devices used solely for erection
& Suspended 3 Where anindine | (a) Bends, purposes.
7. Fixed to walls or uction in diameter | (5) Elbows, () Final supports.
columns. curs at a reducer or | (c) Branches. (d) Made bends.
8 Laid on floors. feetc., the largest | (d) Reducers. (€) Pipe anchors and guides.
9. Others. hameter shall be (g) Tees. €.3 Cutting and jeinting pipes to
the full () Reducingbends. | fitfings is deemed included.
— length of the fitting. (g) Reducing tees.

M.4 Where pipes (h) Caps.
pass through roofs or | (i) Flanges.
vertical ciadding the and the like.
requisite slates,
aprons and flashings
are measured in
accordance with
Sections XIII (f), XV

7 ©orxv g

CLASSIFICATION TABLE

2. Pipework. 1. Type, size and Run 1. Laid in ducts.

method of jointing. 2. Laidin

trenches.

3. Laid in chases.

4. Embedded in
In-situ concrete.

5. Embedded in
screeds.

6. Suspended.

7. Fixed to walls or

columns.

8. Laid on floors.

9.  Others.
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(d) Pipework
CLASSIFICATION TABLE EFINITION RULES COVERAGE RULES SUPPLEMENTARY

| | RULES INFORMATION
2. Pipework, 1. Type, seeand Run M2 Pipeworkis 7 Final Supports €2 Pipework s desmed o
method of jointing. id in measured over allin- | fbre any element include:
| trenches line fittings, short etween the structure | (a) Fitiings for pipes <50 mm
3. Laidin chasesf] | running lengths and rthe support strue- | diameter {or 54 mm diameter in
/ 4. Embeddedin | | branches, but not ure and the pipe. the case of copper pipes),
in-situ concretel | through items of 3 The tem including connections.

5. Embeddedin || | anciliaries, headings ipework fittings is {b) Any flanges, unions or oiher

sereeds. and trapping sefs. ieemed to include: devices used solely for erection

6. Suspended M.3 Where anin-ine | lfa) Bends, purposes.

7. Fixedtowalls @ | reduction in diameter | i) Elbows, () Final supports.

columns. occurs ata reducer or | fc) Branches. (d) Made bends.

8 Laidonfioors. | | teeetc, the largest d) Reducers. (€) Pipe anchors and guides.

9. Others. diameter shall be ) Tees. €.3 Cutting and jeinting pipes to
measured the full N Reducing bends. | fittings is deemed included.
length of the fitting. o) Reducing tees.

\ M.4 Where pipes i) Caps.
e (@) Flanges.
vertical ciadaing the and the like

requisite slates,
aprons and flashings
are measured in
accordance with
Sections XIll (f), XV
c) or XV

MEASUREMENT RULES

M.2 Pipework is , short running lengths and branches,
but not through items of ancillaries, headings and trapping sets

M.3 Where an in-line reduction in diameter occurs at a reducer or tee etc.,
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(d) Pipework

CLASSIFICATION TABLE MEASUREMER DEFINITION RULES 'COVERAGE RULES SUPPLEMENTARY
RULE:

INFORMATION
2. Pipework. 1. Type, sizeand 1. Laidin ducts. |24 Pipewori is | [ D2 Final supporis [C2 Pipework is deemed to
method of jointing. y measured over allin- || | are any element include
ine fittings, short between the structure  |ll(a) Fittings for pipes <50 mm
id in chase: running lengths and or the support strue- dismeter (or 54 mm diameter in
4. Embeddedin | branches, butnot ture and the pipe. the case of copper pipes)

in-situ concrete. | through items of D3 The tem including connections.
5. Embedded in ancilaries, headings | | pipework fitings is (b) Any flanges, unions or cther
sereeds. and trapping sets. deemed to include: devices used solely for erection
Suspended M.3 Where an in-ine f| | () Bends, purposes.
/ Fixed towalls or | reduction in diameter | | () Elbows, (c) Final supports.
columns. occurs at a reducer off | (c) Branches. id) Made bencs.
8 Ladonfoors. | teeetc, the largest (d) Reducers. (e) Pipe anchors and guides.
/ 9. Others. diameter shall be (g} Tees. C.3 Cutting and jeinting pipes to

measured the full (N Reducing bends. |fIfittings is deemed included.
length of the fitting. (g) Reducing tees.
M.4 Where pipes (h) Caps.

pass through roofs orfl | () Flanges.
vertical cladding the and the like

requisite slates,
aprons and flashings
are measured in
accordance with
Sections XIll (f), XV
c) or XV

DEFINITION RULES

D.2 Final supports are any element between the structure or the support structure
and the pipe.
D.3 The term pipework fittings is

deemed to include:
(a) Bends, (b) Elbows, (c) Branches, (d) Reducers, (e) Tees,
(f) Reducing bends, (g) Reducing tees, (h) Caps, (i) Flanges, and the like.




(d) Pipework

CLASSIFICATION TABLE MEASUREMENT DEFINITION RU COVERAGE RULES UPPLEMENTARY
RULES IFORMATION
2. Pipework. 1. Type, sizeand Run Laid in ducts_ M2 Pipework s, inal SUPPOts. T2 Pipework is deemed to
method of jointing. Laid in M are any element include:
ings, short between the structurd] | (a) Fittings for pipes <50 mm
Lai running lengths and or the support strue- diameter (or 54 mm diameter in
ided in branches, but not ture and the pipe. ihe case of copper pipes)
L] in-situ conerete. | through items of D.3 The tem including connections.
Embedded in ancillaries, headings pipework fittings is (b} Any flanges, unions or cther
sereeds. and trapping sefs. deemed to include: devices used solely for erection
Suspended M3 Where aninine | (2) Bends, purposes.
/ Fixed towalls or | reduction in diameter | () Elbows, (c) Final supports.
/ columns. occurs at a reducer or | (c) Branches. (d) Made bends.
8 Laid on floors. tee etc., the largest (d) Reducers. (e} Pipe anchors and guides.
9. Others. diameter shall be (g} Tees. €.3 Cutting and jcining pipes to
measured the full (N Reducing bendsll | fittings is deemed included.
length of the fitting (g) Reducing tees

Y -

M.4 Where pipes (h) Caps.
pass through roofs or | (i)  Flanges.
wvertical cladding the and the like.

requisite slates,
aprons and flashings
are measured in
accordance with
Sections XIll (f), XV
c) or XV

COVERAGE RULES

C.2 Pipework is deemed to include:
c)

Any flanges, unions or other devices used solely for erection purposes.
Final supports.

b)
c)
d) Made bends.
e)
3

(
(
(
(

Pipe anchors and guides.
C.3 Cutting and jointing pipes to fittings is deemed included.
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Bends. No.
Elbows.
Branches.
Reducers.
Tees.
Reducing
bends.
Reducing tees.
Caps.

Flanged ends
Others.

3. Extra over
ninewaork, other than
copper, for fittings >

In-line fittings 50 mm diameter.

S

4. Extra over
copper pipes for
fittings > 54 mm
diameter.

5. Extra over pipes
other than circular.
Accessories.

SPee~

o

1. Gullies, 1. Type and size
2.  Roof outlets. stated.

3. Floor outlets.,

4.  Rainwater

Accessories

outlets and rainwater
heads.

Traps.

Puddle flanges.
0. Others.

Valves. No.
Flow meters.
Flow switches.
Strainers.
Others.

Ancillaries.

Ancillaries

bl el e




HKSMM 4

(f) Ductwork - continued

dampers.
. Others.
=

ro

CLASSIFICATION TABLE MEASUREMENT DEFINITION RULES COVERAGE RULES SUPPLEMENTARY
RULES INFOR&ATION
2. Ductwork 1. Size, gauge or 1. Type of material Sup. M.2 Ductwork - C .2 Work is deemed to include
rectangular in thickness and type rectangular in section all in-line fittings
section. stated. is measured over all C.3 Work is deemed to include
in-line fittings, short all cutting of ductwork to fittings,
running lengths and equipment and ancillaries, and
branches, (but not providing all necessary
through items of in- materials, heat, bolts, nuts,
line equipment). washers and everything
M.3 Where an in-line necessary for making joints and
reduction in size connections.
(given by
circumference/perimet
er) occurs ata
reducer or tee etc. the
largest size shall be
measured for the full
length of the fitting.
3. Ductwork 1. Size and type Run M.3 Applies. C.3 Applies.
circular or oval in stated.
section.
4. Inline fittings to | 1. Bends. No. M.4  Reducing
circular or oval 2. Branches. fittings, tapers and
ducts, measured 3. Elbows. transformation pieces
extra over the ducts 4. Tees. are identified by the
in which they occur. 5. Reducers. largest sectional size.
6. Reducing
branches.
7. Reducing tees.
8. Transformation
pieces.
9. Tapers.
10. Offsets.
11. Spigot outlets.
12. Others.
5. Ancillaries. 1. Silencers. 1. Size and type No.
2. Flow meters. and specification
3. Plenums. stated.
4. Nozzles.
5. Cowls.
6. Grilles.
7. Diffusers.
8. Louvres,
9. Fire Dampers.
10. Splitter dampers
11. Volume control




HKSMM 4

(f) Ductwork - continued

CLASSIFICATION TABLE MEASUREMENT DEFIMNITION RULES COVERAGE RULES SUPPLEMEMNTARY
RULES INFORMATION
2. Ductwork 1. Size, gauge or 1. Type of material. Sup. M.2 Ductwork C.2 Work is deemed to include
rectangular in thickness and type rectangular in section all in-line fittings
section. stated. is measured over all C.3 Work is deemed to include
in-line fittings, short all cutting of duchwork to fittings,
running lengths and equipment and ancillaries, and
branches, (but not providing all necessary
through items of in- materiale, heat, bolte, nuts,
line equipment). washers and everything
M.3 Where an in-line necessary for making joints and
reduction in size connections.
(given by
circumference/perimet
er) occurs ata
reducer or tee etc. the
largest size shall be
measured for the full
length of the fitting.
3. Ductwork 1. Size and type Run M.3 Applies. C.3 Applies.
circular or oval in stated.
section.
a bn liwnm Fobdarn i o 4 i ki~ LY B} D amirme




HKSMM 4

if) Ductwork - continued

CLASSIFICATION TABLE

2.
rectangular in
section.

Ductwork

1.
thickness and type
stated.

Size, gauge or Type of material.

MEASUREMENT
RULES

M._2 Ductwork
rectangular in section
is measured over all
in-line fittings, short
running lengths and
branches, (but not
through items of in-
line equipment).

M_3 Where an in-line
reduction in size
(given by
circumference/perimet
er) occurs at a
reducer or tee etc. the
largest size shall be
measured for the full
length of the fitfing.

DEFINITION RULES

COVERAGE RULES

C.2 Work is deemed to include
all in-line fittings

C.3 Work is deemed to include
all cutting of ductwork to fittings,
equipment and ancillaries, and
providing all necessary
materials, heat, bolts, nuts,
washers and everything
necessary for making joints and
connections.




HKSMM 4

MEASUREMENT RULES

M.2 Ductwork rectangular in section is , short running
lengths and branches, ( ).

M.3 Where an in-line reduction in size (given by circumference/perimeter) occurs at a
reducer or tee etc.




Ductwork - continued

HKSMM 4

COVERAGE RULES

C.2

C.3 Work is deemed to include all cutting of ductwork to fittings, equipment and
ancillaries, and providing all necessary materials, heat, bolts, nuts, washers and
everything necessary for making joints and connections.




HKSMM 4

/ 4. In-line fittingsto | 1. Bends. No. \
circular or oval 2. Branches.
ducts, measured 3. Elbows.
extra over the ducts 4 Tees.
in which they occur. 2. Reducers.
6. Reducing
branches.

7. Reducing tees.
8. Transformation
pieces.

9. Tapers.

10. Offsets.

11. Spigot outlets.
\ 12. Others. j




HKSMM 4

T S |
g g

/5. Ancillaries. . Silencers. 1. Size and type
Flow meters. and specification
Plenums. stated.

Nozzles.

Cowils.

Gnlles.
Diffusers.
Louvres,

. Fire Dampers.
0. Splitter dampers
1. Volume control
dampers.

\\\‘ 12. Others. «,//

—zoeNoAwN =)




Preparation for Measurement

Preambles




Preambles

GENERAL PRINCIPLES (Cont’d)

All materials and workmanship shall, unless otherwise described. be in accordance
with the Specification items. The rates for items in the Bills of Quantities shall
include the work being executed in accordance with the Specification requirements
as though the Specification items were fully set out in the Bills of Quantities. In the
event that the materials or products to the specified standards (e.g. British Standards)
are not available, the rates shall also include the costs of equivalent alternative
materials or products conforming to the specified standards or performance and
approved by the Architect.



Preambles

Whenever particulars/information are required by the HKSMM4 to be stated, given
or included in the descriptions of the itemsERiEEER el BV o s 1o 1011 F:\ i (o1 M1 1=
stated, given or included in the descriptions of the itemsEEWIE:ER STt RNl RiiE1 Tt
material; tests with which material, plant and equipment are required to comply,
method of jointing and fixing; size and shape of materials etc.), the Contractor shall
refer to the Drawings, the Specification for these particulars/information and the cost

of them shall be deemed to be included in the rates for these items in the Bills of
Quantities for the Works.




Preambles

GENERAL PRINCIPLES (Cont’d)

A The quantities contained in the Bills of Quantities for building services works or
systems are taken off from the Drawings which imndicate the design intent, general
routing and position of the building services works or systems. The quantities for
the building services works or systems are measured flat on plan from point to
point as shown on the Drawings and apart from service risers, the measurement
does not take into account any additional service runs or fittings required to route
locally around structural members or changes in levels etc, to suit the building
structure items or architectural details. The rates for items for the building
services works or systems shall be deemed to have allowed for this.



Preambles

The Drawings show only the design intent, general routing and position of the
building services works or systems. The precise routing and location of the
building services works or systems shall be determined by the Contractor who 1s
responsible for the overall co-ordination of the Works including building services

works or systems. The Contractor 1s also responsible for the production of
co-ordination Drawings|




Preambles

GENERAL PRINCIPLES (Cont’d)

g
o
[a]

164

165

165

The typo errors in HKSMM4 should be amended as follows:

Ref.

XVII (g).2
Coverage Rules

C.2(b)

XVII ().9.1.1

XVII (g).10.1

HKSMM4

Any flanges, unions or other

devices used solely for erection

purposes

Details and size of equipment
stated, and type and thickness of

insulation to equipment given

Details, size and type of
ancillaries and type and
thickness of insulation to
ancillaries given

Should be read as

Insulation to any flanges, unions
or other devices used solely for

erection purposes

Details and size of ancillaries
stated, and type and thickness of

msulation to ancillaries given

Details. size and type of
equipment and type and
thickness of insulation to
equipment given



Preambles

MECHANICAL INSTALLATIONS

Generally

A Notwithstanding the requirements of the Measurement Rules M.5 of HKSMM4
Section XVII (a), building services installations or systems shall be classified into

systems and measured under appropriate headings as shown in Annex “A” of the
Preambles|

B Notwithstanding the requirements of the Measurement Rules M.2 of HKSMM4
Section XVII (a), works internally, externally or in plant rooms for Sundries of

Mechanical Installations shall be grouped together and shall not be identified
separately.



Preambles

Annex “A” — Classification of Systems for Building Services Installations or Systems

Building services installations or systems, together with their equipment, pipework, ductwork, insulation, cables, trunking, ducting, cable trays, conduits and sundries shall be classified mto
systems as follows and given under appropriate headings. The wordings in this list are for reference only, and actual wording should follow those used in the drawings and specifications.

PLUMBING AND DRATNAGE INSTALLATION

- Rainwater Disposal

- Soil, Waste and Ventilation Pipes System
- Sanitary Fittings

- Cold Water System

- Hot Water System

- Cleansing Water System

- Trrigation Water System

- Flushing Water System

- Underground Drainage System

- Sundries Services

FIRE SERVICE INSTALLATION

- Fire Hydrant and Hosereel System

MECHANICATL., VENTILATION AND AIR CONDITIONING
SYSTEM

- Chilled Water System

- Condensate Water System

- Mechanical Ventilation System

- Air Conditioning System

- Unitary Air Conditioning System

- Electrical and Control

- Sundries Services

ELECTRICAL INSTALLATION

- Low Voltage Cubicle Switchboards
- Main and Sub-main Distribution

- General Lighting and Power




Preambles

XVII MECHANICAL INSTALLATIONS

(d) Pipework - continued
CLASSIFICATION TABLE

7 Soewed =TT Sm=adfindot Mo,

sockets, pipe or flange
13, Tappings. es—SeResrrED.
14, BOSSES. e ——

15. Welding necks 1. Size and kind o Mo.
welded to pipes or both pipes stated.
flanges

Notwithstanding the requirements of HKSMM4 Sections XVII (d) 12 to 15, screwed

sockets, tappings, bosses and welding-necks welded to pipes or flanges shall not be

measured separately and shall be deemed to be included in the rates for items for
pipework |




Preambles

f) Ductwork - continued
CLASSIFICATION TABLE

5. Ancillaries. Silencers. 1. Size and type MNo.

Flow meters. and specification

Plenums. stated.

MNozzles.

Cowls.

Grilles.

Diffusers.

Louvres,

Fire Dampers

0. Splitter dampers ]

1. Volume control
dampers.

12. Others.

SEfPeNoOALN =

Notwithstanding the requirements of HKSMM4 Sections XVII (f) 5, splitter dampers
shall not be measured separately] and shall be deemed to be included in the rates for
items for ductwork (rectangular in section or circular or oval in section).



Preambles
XVII MECHANICAL INSTALLATIONS

(d) Pipework

CLASSIFICATION TABLE

1. Type, size and Run

method of jointing.

2. Pipework.

Notwithstanding the requirements of HKSMM4 Section XVII (d) 2, pipework and
fittings for the| Unitary Air Conditioning System] under different set of unitary air
conditioning units shall be measured together irrespective of their sizes and sizes of
pipework and fittings shall not be stated.

Notwithstanding the requirements of HKSMM4 Section XVII (d) 2, insulation to
pipework and fittings for the(Unitary Air Conditioning System] under different set of
unitary air conditioning units shall be measured together irrespective of the size of
pipework and fittings and sizes of pipework and fittings shall not be stated.




Preparation for Measurement

Sample Bills
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CLASSIFICATION TABLE

.
Sa m p I e BI I IS 2. Pipework. 1. Type, size and Run 1. Laid in ducts.

method of jointing. 2. Laidin
frenches.
3. Laid in chases.

COOLING WATER CONDENSTNG SYSTED

INTERNALLY IN PLANT ROOM I 3

! / 4. Embedded in
in-situ concrete.

Ductile iron pipes and fittings: 5  Embedded in

545 ; appropriate grade ; mete screeds.

6. Suspended.

coating with bitumen painted ¢

internally lined with cement r ; zblunl-:]gg?d to walls or
EN 545, BS EN 598, BS EN 969 1 / 8 Laid on floors.
9. Others.

screwed joints ; off-site pre- /
metal mounting and fixing bracleces

Pipework and fittings ; suspendsed from «
soffits /
A * diameter { ACCD) / m
Pipework and fittings ; fixed to walls and
columns
B * diameter { ACCD) m

laid on floors /

Pipework and fittings ;

C * diamster { ACCD) m




Sample Bills

Extra
D *
E *
E‘ *
G *

over plpework for

bends

tees

reducing bends

reducing tees

ACCD)

LACCD)

ACCD)

ACCD)

nr

11

CLASSIFICATION TABLE

3. Extra over
pipework, other than
copper, for fittings >
50 mm diameter.

4. Extra over
copper pipes for
fittings > 54 mm
diameter.

5. Extra over pipes
other than circular.

DR WN =

2©®~

Bends.
Elbows.
Branches.
Reducers.
Tees.
Reducing
bends.
Reducing tees.
Caps.

. Flanged ends
0. Others.




Sample Bills

COOLING WATER CONDENSTING SYSTEM ;
INTEENAT.TY IN PLANT ROOM EXTEREENATLTLY

(Cont'd)

Bronze valves

Drain valves

iy * diameter { ACCD) nr

Brass cast iron wvalves

Motorized control wvalves ; DDC control

B * diameter { ACCD) nr

Ductile iron walwves

Butterfly wvalves

C * diamster { ACCD) nr




Sample Bills

CLASSIFICATION

TABLE
CHILLED WATEE SYSTEM ; INTERNALLY / IN 1. Chillers. 1. Type and duty 1. Cross reference No.
PLANT ROOM / EXTERNALLY# (Cont'd) 2. Cpollng 'I_'owers. stated. lodrawmgsor
3. Air handling specification.
units.
Design, supplyv and install packaged 4. Fans.

chillers ; * refrigerant ; factory
assembled and tested units ; ART Standard
550/590 ¢ BS EN 14511-1 to BS EN 14511-4 ;
centrifugal type compressors ; condensers
; motors @ evaporators
glectronic/microcomputer control panel ;
piping connections ; adequate acoustic

treatment ; insulations ; all sensing
devices, accessories and associated CrOSS reference to
services ; as described in the Particular . . .
Specification and drawing nr. * draW|ngS or SpECIflcatlon

Fresh water cooled chillers

A cooling capacity * kW (ref. *) ( ACCD) Type and duty StatEd




Sample Bills

Chilled water pump sets ; direct driven by

electric motors ; cast iron casings ;
stuffing boxes ; mechanical s=al
adecuate insulations ; as described in the

Particular Specification and drawing nr. *

Chilled water pump sets ; centrifugal type

A water flow rate * 1/s ;
differential static pressure * kPa
(ref. *) { ACCD)

working and service platform ; rigid

construction ; stainless steel fixing
bolts and nuts ; all necessary abcessories

[Design. supply and install removable ]

Working and service platform ; galvanised
steel assembled

B approximate size * x® * x * { ACCD)

nr

nr




f) Ductwork - continued
CLASSIFICATION TABLE

Sample Bills

ATR CONDITIONING SYSTEM ; TNTERNALLY / |
PLANT ROCM EXTEENATLLY

2. Ductwork 1. Size, gauge or 1.
rectangular in thickness and type

section. stated.

Type of material.

Hot-dipped : :
and fittings ; DW/144 medium pressure
EN 10346, Grade DX51D+Z, coating type Z275
; off site prefabricated : insulated
externally (insulation measured
separately)

Type of material

* thick ; rectangular ducts ; suspended
from soffits

B duct size not exceeding 400 Slze gauge or thlckness
(longer side) ( ACCD) m2 ¢
and type stated
C duct size 401 - 600 (longer side)

( ACCD) m2




Sample Bills

Flexible ductwork ; BS 476-12 Rating Class
P : BS 476-6 performance index not
exceeding 12 ; Part 7 Class 1 :
tear-resistant fabric liner and cover ;
impreqgnated and coated with plastics

&1exible ducts]: fixed to rigid ductwork
or equipment spigots

D * diameter ; not exceeding 0.50m
long ( ACCD) nr
E * diameter ; 0.51 - 1.00m long ( ACCD) nr




Sample Bills

ATR CONDITIONING SYSTEM ; INTEENALLY / IN
PLANT ROOM / EXTERNALLY# (Cont'd)

Galvanised mild steel plenum boxes ; A USE 4 LENGTHS OF CHAIN
TO SUPPORT FAN

factory fabricated ; complete with
appropriate insulation

Plenum boxes

iy size * x * x * ( ACCD) nr FULLY EXTEND
DUCTWORK

USE EXTRA CHAIN TO

SUPPORT DUCTWORK.

B to suit external louvres ; * X * ( ACCD) nr \\\\ //

ExISTING ATTIC JOISTS




Sample Bills

Dampers ; galvanised mild steel ; DW/144 ;
CIBSE Commissioning Code Series B and
BSRIA Application Guide ; flanged tvpe ¢
air leakage rate to BS EN 1751 ;
padlocking facilities ; position
indicators

Volume control dampers ; aerofoil, double
skin, opposed blade low leakage type ;
approved or accepted by FSD

TOF BLADE
FIREWALL RIVETER

TO FRAME
C * oy K ( ACCD) nr |

i ; [ BLADE SECTION

COMER PLETE
VANES T RIVETED 70

Fire or smoke dampers ; multi-bladed ; * FRAME

hour fire rated ; approved or accepted by ;f< STEEL BLADES
FaD FUSIBLE "'""H'I_"TE“'
LIME LOCKING JOMTS

N~~——

D *ox o* ( ACCD) nr

Motorized shut-off dampers ; * hour fire
rated ; actuated by automatic fire
detectors

E * oy ok ( ACCD) nr

AN




Sample Bills

ATIR CONDITIONING SYSTEM ; INTERNALLY / IN
PLANT ROCM / EXTERNALLY# (Cont'd)

Grilles ; aluminium

Supply air grilles ; complete with two
adjustable louvres ; opposed blade
multi-leaf dampers

A * o®y * ( ACCD) nr

Return air grilles ; complete with single

louvre ; opposed blade multi-leaf dampers

Y

I

B * x * ( ACCD) nr

r

o)
w



Sample Bills

Diffusers ; aluminium ; pan type
complete with volume control dampers

Supply air diffusers

D * oy x ({ ACCD) nr

Linear slot diffusers |; multiple slot :
complete with plenum and fibreglass
insulation

E * long ; * slots ( ACCD) nr

Dummy linear diffusers |; complete with
demountable galvanised metal enclosure

F * long ( ACCD) nr




Sample Bills

ELECTRICITY SUPPLY ; INTERNALLY, IN PLANT
ROOM AND EXTERNALLY (Cont'd)

CONTROL SYSTEM - AUTOMATIC CONTROL SYSTEM
(ACS) ; INTERNALLY, IN PLANT ROOM AND
EXTERNALLY

To be discussed in Electrical and Control Sections

nr




Sample Bills

i) Sundries

CLASSIFICATION TABLE

1. Marking the
positions of all
holes, mortices,
chases and the like
in the structure.

1. Where the
nature of the work
necessitates any of
these to be formed
during construction,
the relevant

particulars are given.

Iltem

|AIR CONDITIONING SU'NDRIES]; INTEENALLY, IN

The following items in respect of the
whole ACMV Installation

Allow for
E marking the positions of holes,
mortices, chases and the like in
the structure ( ACCD)

- item




Sample Bills

XVII MECHANICAL INSTALLATIONS

i) Sundries

CLASSIFICATION TABLE
1. Marking the 1. Where the Item
positions of all nature of the work
holes, mortices, necessitates any of
chases and the like these to be formed
in the structure. during construction,
the relevant
particulars are given.
2. Testing, setting 1. Details of any Item
to work and any phased testing,
commissioning setting to work and
required. commissioning
required.
3. Allow for the Item
cost of all necessary
fuel in connection
with testing, setting
to work and any
commissioning
required.




Sample Bills

4. Preparation of 1.  Number of Item
all detailed design copies required
drawings required. stated.
5. Preparation of 1. All requirements, Item
any working including the
drawings required. information required,

method of
6. Preparation of presentation and Item
any builders’ works number of copies
drawings required. stated.
7. Preparation of Item
“as fitted” record
drawings.
8. Provisionofany | 1. Detailed Item
mock-ups and/or requirements are
prototypes as given.
specified.




Sample Bills

i) Sundries - continued

MEASUREMENT
RULES

CLASSIFICATION TABLE

9. Maintenance 1. Scope and

other than that duration of

required under maintenance required

defects liability. including provision of
consumable spares
stated.

10. Tuition of 1. Scope and

Employer’s staff. duration of tuition
stated.

Item

11. Provision of
manuals.

1. All requirements
including information
required, method of
presentation and
number of copies
stated.

Item

M.1 If maintenance is
required beyond the
contract defects
liability period this
shall be given
separately on a
schedule basis and
shall be the subject of
a separate
agreement.

Item




Sample Bills

12. Provision of 1. Detailed Item

spares and tools. requirements stated.

13. Fabricated Kg.

composite support (No.

structures. stated

)

14. Sleeves through Item.

walls, floors and

ceilings etc.

15. Fire stopping. 1. Material to be Item
used described.

16. Disconnecting, 1. Type of Item

setting aside and equipment and

refixing for the purpose of

convenience of other | disconnection stated.

trades.




A Reminder

Equipment = nr
Pipework > m

Pipework in-line fittings / ancillaries = nr

Ductwork (rectangular) - m?2

Ductwork (circular / oval) - m

Ductwork in-line fittings / ancillaries = nr
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A Reminder

Electrical and Control

CHWS = Supply Air Duct =

Chiller

Condensate Drain ‘I‘ Condensate Drain

& CHWR <= Return Air Duct

Fresh Air Duct

CHWS =

<5 CHWR




Chilled water pipeworks

Insulation

Class 50 thru 58 PVIC, HOPE, FRP or Spiral Lockseam
Ductie Iron Metal Casing (Above Grade) Factory
i




Chilled water pipeworks

Class 50 thru 58 PYEC, HDPE, FRP or Spiral Lock=seam
Ductite Iron Matal Caging (Above Grade) Factory Applied

What about:
Insulation
Protective Covering and Finishing




Chilled water pipeworks / Insulation / Protective Covering and Finishing

N

CLASSIFICATION TABLE

MEASUREMENT
RULES

2. Insulation to
pipework.

1. Type and
thickness of
insulation and size
and type of pipework
stated.

Run

1. Vapour barrier
described.

3. Extra over 1. Bends. 1. Typeand No.
pipework insulation, 2. Elbows. thickness of insulation
other than copper 3. Branches. and size of fitting
pipes, for fittings > 4. Reducers. stated.
50 mm diameter. 5  Tees.
4. Extra over 6. Reducing bends No.
pipework insulation 7. Reducing tees.
for copper pipes for 8. Caps.
fittings > 54 mm 9. Flanged ends.
diameter. 10. Others.

: i —fahyas +—Tpe-and M-
pipework ancillaries. | 2. Strainers. thickness of insulation

3. Others. and size of pipework

ancillaries stated.

M 2 Insulation to
pipework is measured
over all in-line fittings,
but not through items
of ancillaries
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Chilled water pipeworks / Insulation / Protective Covering and Finishing

CLASSIFICATION TABLE

MEASUREMENT
RULES

2. Protective 1. Type and Run
coverings and thickness of
finishings to coverings and
insulated pipework. finishings, type and
thickness of
insulation and size
and type of pipework
3. Extra over 1. Bends. 1. Type and No.
protective coverings 2. Elbows. thickness of coverings
and finishings to 3. Branches. and finishings, type
insulated pipework, 4.  Reducers. and thickness of
other than copper 5 Tees. insulation and size of
pipes, for fittings > 6. Reducing fittings stated.
50 mm diameter. bends.
4. Extra over 7. Reducing tees. Nao.
protective coverings 8. Caps.
and finishings to 9. Flanged ends.
insulated copper 10. Others.
pipework for fittings
> 54 mm diameter.
- ‘I - .V‘di\"c.‘_'l. ‘] - Typc =1 ll.l. I-
coverings and 2. Strainers. thickness of coverings
finishings to 3. Others. and finishings, type

insulated pipework
ancillaries.

and thickness of

insulations and type
and size of ancillaries
stated.

M.1 Protective
covering and
finishings to insulated
pipework is measured
over all in-line fittings,
but not through items
of ancillaries

M.2 Extra for
coverings and
finishings to reducing
fittings are identified
by the largest
diameter.
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Ductwork Insulation

Protective Coverings and Finishings




Ductwork / Insulation / Protective Covering and Finishing

0 Insulation- continued
CLASSIFICATION TABLE

MEASUREMENT
RULES

\

6. Insulation to 1. Type and Sup. 1. Wapour barrier,
rectangular thickness of described.
ductwork. insulation stated.

7. Insulation to 1. Type and

circular or oval thickness of

ductwork. insulation and size

and shape of
ductwork stated.
8. Items measured 1. Bends 1.

Type ag

Insulation to rectangular ductwork is measured the nett
area in contact with the base of all ducting as installed
and overall ducting fittings and joints

3.

Others. type and thickness of
insulation to

ancillaries given.

M.3 Insulation to
rectangular ductwork
is measured the nett
area in contact with
the base of all ducting
as installed and
overall ducting fittings
and joints.

o

M.4 Extra over
insulation for working
around reducing
fittings, tapers and
transformation fittings
etc. are identified by
the largest sectional
size.




Ductwork / Insulation / Protective Covering and Finishing

CLASSIFICATION TABLE

~\

MEASUREMENT

RULES
6. Protective 1. Type and Sup. M3 Protective
coverings and thickness of coverings and
finishings to pratective coverings finishings to insulated
insulated rectangular | and finishings, type rectangular ductwark
ductwork. and thickness of iIs measured the nett
insulation stated. area in contact with

the base of all ducting
as installed and
overall ducting fittings
and joints.

o

7. Protective 1. Type and Run
coverings and thickness of
finishings to protective coverings
insulated circular or and finishings, type
oval ductwork. and thickness of
insulation and size
and shape of
ductwork stated.

Protective coverings and finishings to insulated rectangular
ductwork is measured the nett area in contact with the base of all
ducting as installed and overall ducting fittings and joints

and finishings
around in-line
fittings
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Disclaimer Note

This set of notes has been prepared according to the author’s own experience of the
relevant practice and is intended for educational purpose and information only. No
responsibility for loss occasioned to any person acting or refraining from action
occasioned by or as a result of any material included will be accepted by the author
or its company.

The materials and information contained herein are not intended to offer or provide
any technical advice concerning the topics covered. Please consult professional
engineers / your QS senior where necessary,.







