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DX AIR COOLED HITWALL SPLIT AC UNITS — Minimum 4 Star Rating

Hi=-Wall Mount Split Unis shall be remote control operated and shall be with single or mulin splits
design as per the ratings and gquantities provided in the schedule of quantities,

The umis shall be ready-to-vperate type wnd shall comprize of a Indoor type Fan-Coil unit (installed
within the room) and Ouidoor Ar Cooled Condensing unil connected through insulated refiigerant
piping. The system shall be charged with first charge of refrigerant afler proper pre-commissioning
PrOCEss.

Single phase connection shall be provided by user af one point near each 1 Wall splil unit. Rest of the
elecizical work including cabling from the power point up to the Unit*s electzics] panel including voltage
stabihzer shall be supplied, land and mstalied by vendor only.

The units shall be of one amang the Approved Makes mentioned elsewhere in this Tender.

Brief Features Desired In Indoor (Fan-Caoil) Unit

Hi Gloss finish all fiber body.

Highly efficient 3 layerad air purification system to retaove dost’bacteria and odors fram the Return
air,

Four bend heat exchanger design for efficient heat transtor

Naoise level of Indoor Unit at aperating speed shall not be exceeding 45 dB measured at a distance of 3
M from soucee.

Operated through remote control having a large LCD display. temperature set-point, sleep mods
operation. On/CHE timer, Real time clock. Auto-restart, filter status warning, dry mode operation {reduces
the humidity without the ternperature when required)

Biief Features desired m Outdoor Condensing Unit

Operating on single phase 230=10% WV supply

Preferred Rotary Sciall compressor design for low power consumpiion per lon generated — not exceeding
above 1.28 KW per TR

Electrolytic zine steel sheet with antirost coated components to ensure rust free outdoor unit even in
Iramid condition.

Hydrophilic fing to improve the heating efficiency by accelerating the defrosting process,

REFRIGERANT PIFING

a. Al refrigerant pipes and Gitbings shall be hard drawn copper wbes and wiought copper | brass fittimgs
giitable for connection with silver solder / phos-copper.

L. Al joints in copper piping shall be sweat |oints using low teraperature brazing and / or silver solder.
Before jolning any copper pipeor fittings, its fnteciors shall be thoroughly cleaned by pezsing a clean
cloth via wire or cable through its entire length. The prping shall be continuovsly kept clean of didt
ele. while construcimg the jomls. Subseqoenily, 11 shall be thoroughly blown oul psing carbon
dioxide [ mitrogen,

c.  Refrigerant lines shall be sized to limit pressure drop betwzen the evaporator and condensing unit to
less than 0.2 kg per sq.cm.
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d. Sight glass with mnisfure indicator and removable type combinstion dryer cum filter with MS
housing and brass wire mesh / punched brags sheet shall be installed in Lqoid line of the refrigerstion
system incorporating & theee valve by pass. Afler ninety davs of operation, liquid line drier cartridges
shall be replaced.

& Horizental suctivn line shull be pitched wwards the compressor and no reducers shall be provided
for proper oil sstum,

f.  After the refrigerant piping installation has been completed, the refrigerant piping system shall be
[pressuce tested using Freon mixed with nitrogen / carbon dioxide ot a pressure of 20 kg per sq. cm
(Ligh side) and 10 kg per aq. em (low side). Pressuce shall be maintained in the system for & minimum
of 12 hours, The system shall then be evacuated to a mminmm vacuom of 70 om of mescury and
held for 24 hours. Vacuwm shall be checked with a vacuum gage.

- Al refrigeration piping shall be installed strictly as per the instructions and recommendations of air
conditioning equipment manufactuses,

3.0 DRAIN PIPING:

31 All pipes to be used for cold water (makeup) drain, condensate deain and fittings shall be M3 clasg *C”

[miedium class) conforming to relevant B1S Codes.

3:2 All jointing in the pipe system shall be by screwed / weldsd joints & ¢ or by screwed flanges using rubber
imsertion gaskets. Pipe threads and flanges shall be as per relevant BIS Codes,

33 All prpes supports and nuts and bolls shall be mild stecl, hot dip galvanized / painted with synthetic
animal paint.

34 Fittings shall be galvanized steel ‘medium class' malleable casiing of pressure rating suitable for  ths
piping system. Flanges shall be of appioved make, Supply of flanges shall include bolts, auts, apd
pagkels a3 required. Sufficient number of [anges and unions shall be provided for [uture
cleaning and servicing of piping, Tee-off conneciion shall be throusgh equal o reducing toes. All
equipment and valve comnections or conmections to any other mating pipes shall be through flanges
required for the mating cormections.

3.5 All condensate drain piping shall be inzulated and pamted 22 per the section “nsulation” if indicated in
Bill of Quantifies.

16 Afisr the pipmg has been mstalled, tested and run for al least three days of sight hours sach, all
exposed & uningulated piping shall be given two finigh goats, of approved colour, conforming fo
relevant BIS Codes. The direction of flow of fluid in the pipes shall be visibly macked with
identifyimg arrows. For painting of insulated and clad pipes refer to insulation section

4.0 SHEET METAT, WORK:
4.1 Codes And Standards

Ducts shall be made of Aluminum sheet & confirm to IS 635.
Alaminurn sheet shall confirm to IS: 737, The duct construction shall be as follows:

4.2 Rectangular G [ duct construction:

 THICKNESS-
MAX. SIDE

G ‘ TYPE OF JOINT | BRACING
| AL Ll L
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Up to 730 22 25 mm Q55 flanges | Maone

751 to 1500 MS angle 20 25 mm x 3 mm MS angle | 25 mmx 3 mm
flangs. |

15301 to 2250 MS angle 1& 40 mm x 3 mm MS angle 40 mm x 3 mm &t 1.25 m
flange. Centers.

225] & sbove MS angle 16 40 mm x 3 mm MS angle | 40 mm x 3 mmoat 125 m
flangs. Centers.

43 Hangers for G 1 Duct:

Supporting Details for Ducts are given below
Support Channel Maximum Spacing
Larger Side of Duct mm | mm Vertical Rod Dria mm | between supports mm

0-400 2T7x18x1.2 I\ B 2400
401 — 1000 3824l %2} 2400
1001 - 1250 38x24x2 MI10 2400
1251 — 1600 3Bx40nl IO 2400
1601 — 1800 3Bx40x2 MID 2400
1801 — 2000 A 60x3 ot 2400
2001 — 2500 40x60x3 12 2400
2501 mm and above A0 80x3 b6 2400

4.4 Alumimum Duct Installation:

All ducts shall be fabricated and installed in warkomean like manner. generally confimming to 15: 635 1963
updated, Round duct shall be dis- formed for achieving perfect circle configuration,

Ducts shall be steaightl and smooth on the mside with neally [inished jomtz, All joinlz shall be made
arrhight.

All =xposed dusts within conditioned spaces. shall have slip joings - po flanged joints. The intaenal ends
of alip joints shall be in the direction of air flow. Duets and accessories within ceiling spaces, visible from
air-condinoned areas shall be provided with rwo coats of mat bleck finish paint.

Changes in the dimensions and shape of ducts shall be gradual. Air-turns shall be installed in all vanes,
arranged to permit the air to malke the turp without appreciable rbulence.

Ducts shall be fabricated as per details shown on drawings. All ducts shall be ngid and adequately
supported whers required standing seams. eas. or angles, of amples size to keep the ducls true 1o shape
and to prevent buckling, vibration or breathing,

All sheet meial connsctions, partitions and plenums raquirsd fo confine the flow of air to and through the
filtess and fang, shall be constructed of 16 G Alurminum, thoroughly stiffened with 25mmx25mmy3mm
angle iron braces and Gited with all necessary inspection doors as required to give access to all parts of
the apparatus. Doors shall be not less than 45 om x 43 cm 1n size,

Plenuims shall be panel type and assembled at the site. Fixing of MS angle, iron flanges on duct pieces
shall be with rivets heads from inside and riveting shall be done from outside.

Rubber lining 6 mm thick shall be used between duct flanges msread of felt. in all clean room ducting
installations.

The contractor shall provide and neatly erect all sheet metal work as may be required 1o cary out the
wtent of thiz gpecifications: and drawings, The work shall meet with the approval of the engincer In-
charge at site in all it parts and details,
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4.5

4.6

The contracior shall malke all necessary provisions aud allowances to svord beams or other structuzal
work, plumbing or other pipes, and / or conduits, the ducts shall be transformed, divided or curved 1o on
a side, (the required area being maintained) zll as per the site requirements.

Il 4 duct camnot be run a5 shown on the drawings, the contractor shall mstall the duets between Lhe
required pomis by any path available, in accordance with other ssrvicez and as per approval of sile
enginger,

All ductwork shall be independently supported from building construction. All horizontal duets shall be
rgidly and securely supported by providing suppoct channels made up of alominum, The threaded rods
should be made up of pariially anpealed mediom carbon steel of grade 4.8 sirengih class or greater,

The Duct supports should be designed by a qualified engmeer/manufaciurer and valid Load calculanons
should be submitted for approval.

Dueting over ceiling shall be supported from beams vsing beam clamps for ducts running perpendicnlar
to the beams aod givder cleals Lo duets running parallel 1o the beams, A relevant approval of site engineer
iz reqquired for the same. All conneclions (o the beam lor supporls should be FiWl Approved or UL Listed
of VDS Approved. In no case shall any duct be supported from false ceiling hangers or be permitted to
rest on false ceiling.

Where meral ducts or sleeves terminate in woodwoik, tight joints shell be made by means of closely
fitung heavy fanged collars, Where duciz pass through brick or mssonry openmgs, wooden frame work
shall be provided within the opening and crossing of ducts provided with heavy flanged collars on each
side of the wooden frame work, so that duct cressing is made leak - proof.

All ductz shall be totally free from vibration under all condiftions of operation. Wherever duct work is
connected 1o fans [ air handling units or blower coil units that may cause vibrations in the ducts, ducts
shall be provided with twa flexible connections, located close to the wnit, in mutually perpendicular
directions. flexible heavy canvas sleeve at least 10 em long securely bonded and bolted on both sides.
Sleeve shall be made srooth and the connecting ductwork rigidly held by independent supports on both
ends. The flexible connection shall be suitable for pressures at the point of installation and shall be of
approved make,

Dampers:

All dampers shall be louver damperss of vobust construction and tight fiting. The design, method of
handling, snd control shall be suirsble for the location and the service required.

Dampers shall be provided with suitable links, levers, and guadrants as required for their proper
operation, control or setting devices shall be made robust; easily operable and accessible throngh suitable
access doors in the ducts, Every damper shall have an indicaiing device clearly showing the damper
position af all the times,

Dampers shall be placed in ducts at every branch supply or retwm air duct connection, whether or not
indicated on the deawings, for the proper volume control and balancing of the system.

Fire dampers:

A supply and retumn air ducts at AHU room crossing and at al) floor crossngs shall be provided with
approved make Motarized fire dampers of at Teast 2.0 hour fire rating.

Fire damper blades shall be single / multi piece folded high strength galvanized steel constroction. In
normal poesiiion, these blades shall be gathered and stacked at the frame head, providing maximum ar
passage mnd preventing passing air currents from ¢realing noise or chalter, The blades shall be held m
pasition by solenoid valve. All fire dampers shall be smoke sensor actuated and solenoid valve operated.
Ionization types smaoke sensors shall be provided in the return air paths,

In cage of lire, the iniringie energy of the folded blades shall be utilized Lo ¢lose the openings. The thrust
from closing of the damper shall operate a Limit switeh mounted in the bottom frame of fire damper
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4.7

4.8

4.9

within the duct. Closing of this limit swirch shall cut off the power supply to the AT fan. Stopping sll
air flow instantanesusly. No hinges or blade linkages shall be permitted which may give way under heat
or air pressure. The thrust of suddenly released tension shall instantly dove the blade down and keop 1t
down without the use of springs, weights or other devices subject to failure.

Fire damper sleeves and access dours shall be provided within the ducts in accordance with the
manufactirers recommendations.

The contractor shall also furnish to the owner. the necessary additional spare solenoid valve, as
recommended by manofacturer, at the time of commissioning of the installation,

Supply and Beturn A Registers:

Supply and return air resisters shall be of anodized Aluminwm section constroction with individual
adjustable bars as shown on drawings and indicated in Bill of guantities. Supply air register shall be
generally double deflection type, with removable key operated volume control dampers. Retoin air
resisters shall be generally similar to supply air resister but withou! dampers, All supply and retum
resisters behind wooden grilles shall be single deflection type with one-way bars only, (he supply air
resisters being provided with removable key operated volume control dampers.

Al resisters shall be szlecied in consuitation with siie engineer. Differant spaces shall require horizontal
or vertical Tace bars and different width of margin frames.

All resisters shall have a soft, continuous rubber gasket berween the periphery of the register and the
swrface on which it has to be mounted. The effective area of the registers shall not be less than 735 % of
gross face area.

Resister shall be adjustable pattern s sach grille bar shall be pivot able to provide pattern with § 1o £ 507
horizontal arcs and vp o 30° deflections downwards. Bars shall hold deflection setlings under all
conditions of velocity and pressure. Excluded Aluminum registers shall have fixed bars.

Set-back vertical members of approved thickness shall reinforee bar longer than 43 em.
Supply And Betum Alr Diffusers:

Supply and return air diffusers shall be of approved make as shewn on the drawings and/or indicated In
the Bill of quantities.

Round or Rectangular Dilfuser; Shall be anodized Aluminum section conslruction, square, reclangular,
or round diffusers with flush Fored pattern. Diffusers for different spaces shall be selected in consultation
with site engmeer. Supply air diffusers may be equipped with fixed air distnbution grids, removable key
operated volume control dampers, and anti-smudge rings as required in specific applications. all as pet
requirements of Bill of quantities.

Linear Diffuser: Shall be anodized Alumimum section construction, one or two-way blow linear diffusers.
Supply air diffusers shall be provided with volume control / balancing dampers within the supply air
collar. Diffusers for diffsrent spaces shall be selected in consuliation with site engineer and provided as
per reguirernent of Bill of quantities. All linear ¢ square / round diffusers shall hove volume control
dampers of MS constzuction,

Method of Measurements for Air Distibution Systera
Shaet Metal warls:

Duct Length shall be measured along the center line from flange face 1o face unless otherwise stared.
Ductwork shall be measured on the basiz of external surface area (length as measured above, multiply
by duct perimeter) of ducts inchuding the joints for each duet section. Duct measurement shall be taken
befors application of the insulation. For taper section average perimeter shall be used for measurernent.
For special pieces like bends, reducers, branches, und collars, mode of measurement shall be identical to
a5 described sbove using the length along the center line: The quoted umit vate for externs| surface of
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ducts shall inelude all wastage allowsnces, Danges and gaskets for joints, nuts and belis, hangers and
angles, and anglesflats with double nuts for supports, feht strip between duct and support, vibration
wolation, mspection chamber ¢ access panel, splitter damper with quadrant and lever for postion
indication, taming vanes, straightening vanes, and all other zccessories required to complete the duct
installation as per the specifications. These accessaries shall not be separatzly measuted nor paid for.

Ducl Accessories: Shall be measured by the cross section arca parpendicular 1o air flow.
Grilles and diffusers:

Width multiplied by height, excluding flanges. volume conteol dampers shall form part of the unit rate
for repisiers and shall not be separately accounted.

Diiffusers: Cross-section area for airflow at discharge/capture arvea, excluding flanges. Vaolume control
dampers shall form part of unit rate for supply air diffusers and shall not be separately accounted.

Linear Diffusers; Shall be measured by linear measurements only not by eross sectional areas. and shall
exclude Hanges for mountng of lincar diffusers, The supply ar plenym for lmear diffusers shall be

measured with ducting as described sarlier.

Fire Damper: Shall be measured by their cross sectionz] area parpendicolar to the direction of airflow.
Cuoted rares shall include the necesgary collars, and flanges for mounting, inspection pieces with sccess
door, solenod valves ete. Mo specisl sllowances shall be payable for extension of cross section ourside
the air stream,

Flexible connection: Shall be measured by their cross sectiona) area perpendicular to the direction of
aurflow, Quoted rates shall include the necessary mounnting arrangement, flanges, nuts and balis and
treated-for-fire requisite length of canvas cloth.

Testing & balancing:

After the installation of the entire air distribution system is completed in all respects. all ducts shall be
tested for air leaks by visnal nspection,

The entire air distnbution system shall be balanced using anemometer. Measured air quantities at fan
discharge and at various outlets shall be identical to or less than 5 % in excess of those specified and
quoted, Branch duct adjustments shall be permanently marked after air balancing is completed so that
these can be restored to their correct position if dishmbed at any tire. Commplete air balanece report shall
be submitted for serutiny and approval, snd four copies of the approved balance report shall be submitled
along with the completion documents.

FLEXIBLE DUCT:

General;

The scope of thig section comprise supply, metallation, testing and commissioning of flexible ducting
conforming to these speaifications and in accordance with requirementis of drawings and schedule of
quanrtihes
Duct Materials:
Un Tnsulated Flexible duct

Wherever specified, nninsolated flexible duet shall be made of double lamination of metalized polyester
film permanently bonded 1o a coated spring steel wire helix, Duct shall be m tear and punciurs resistant

construction.

Inzulated Flexible Doct
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Wherever msulated fexible duct sre specified inner core for (he same should be made of double
lamination of palyester film permanenily bonded to a coated spring steel wire helix, Blanket of {iber
glass insvlation of R 3.6(RSI - 0.64 m2KW) having densitv of 16 kg/Cu.meter and thickness of 25 mum
shall be wrapped aver the inner core & covered with tear and abuse resistant outer jacket cum vapor
barrier made of fiber glass reinforced double layer of metalized polyester film laminate,

Installation:

Care must be taken to mstall all the flexible duct in fully extruded position and bends made with adequate
radius as per manufacturer recommended practices.

Hangers and Supports

The flexible duct must be installed fully extended 1o produce optimum resulis,
The maxiroum allowable sag, between any two adjacent suspension points, should not exceed 50 mm
Per meter,

The distance between any two adjacent suspension points may vary from 1.50 1o 3.00 meter, depending
upon the type of flexible duct in use,

Flexnible ductz mounted above suspended ceiling should always be independently supported. Ducts
mounted in these locations are susceptible to damage whenever coiling pancls need lo be periodically
interchanged, unless they are separately supporied

Bending Radius

All bends should be made a3 lerge as possible and should have a rading of not less than the diameter of
the duct in use, This reduces un-favorable pressure losses and 15 particularly important for metal-based
products which are more susceptible to stress rupturing. Double bends should be avoided, however if un-
avoidable, ensure that each radius is nof less than R =2z I,

Straps

Ideally the hanging straps should support the flexible duct with a minimum of half the circumference
surface in contact, and without reducing the effective inside diametar of the duct. It is also recommended
that the mmimum width of material to be used for the hanging straps should be at least 23 mm,

Flexible Duct to Conventional Duct Commection

Extra care should be taken when making connection to fixed conventional ducts, ete.. and epsore that
they do not become too siressed. An additional support is recommended to obviate this potential problem,

Metal based fexible duct productz are particularly prone (o fracturing dus Lo stress cavsed as a result of
sharp connection.

Copnections to ceiling illundnation ™roffer boxes™ should be served in the most direct manner similar
to that described for convenlional docls.

Too many bends, when connecting to “troffer boxes™ and / or any other type of air supplying component,
may result in excessive pressure loss and the generation of noise.

Longet Length Installation

In the even! where exireme length of flexible duct = to be installed, round duct connectors made of
galvamizad sheets of at least 30 cm long should be vsed 1o connect the duct at every distance of 10 melers,
Use raetal or galvanized hangers as recommended (point 3) to support the point where connections are
made. Light railing 1= 2 good alternative hanging support when nsing long length of flexible duet,

Direct Confact
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6.2

1t should be emphasized that the {lexible ducl must not be in direct phyzieal contact with un-insulated
heatmg or hot provess pipes. If in the event where such sitration can not be avoided, additional 1™ thick
msulation should be wrapped around pipes that are in contact with the duct

INSULATION:
Scope:

The scope of this section comprises the supply apd fixing of insulation conforming to these specifications
and in accordance with requirement of Bill of quantities.

Matenial:
Tmaulation material shall be Mitrile Rubber - Class O

Closed Cell Elastomerie Nitrile Rubber Insulation mateiial shall have anli-microbial product, which is
EPA approved. as an inlegral parl of msulation that cannot be washed off or wom off, which daes nol
allow the microbes to function, grow and reproduce. Microbiclogical growth on insulation surface should
confinm to following standards: Mould Growth — UL 181; Fungi Resistance - ASTM G21/C] 338 and
Bacterial registance — ASTM G 22. Denszity of Material shall be between 40 ta 60 Kg'm3.

Thermal conductvity of Elastomeric Nitrile ribber shell not exceed 0.033 W/m®K st sn aveinpe
temperature of 0°C. The msulation shall have fire performimce such that it passes Class 1 as per B3476
Part 7 for surface spread of flame as per BS 476 and also pass Fire Propagation reguirement as per B3476
Part 6 to mest the Class *0O' Fire category as per 1991 Building Regulations (England & Walas) and the
Building Standards {Scotland) Regulations 1990, Water vapour permesbility shall not exceed 1,74 x 10-
14 Eg/m.s.Pa, 1.¢. Moistuie Diffusion Resistance Faclor or *p” value should be mindmum 10,000,

Thickness of insulation shall be as specified for particular application or as specified in Bill of quantities.
Samples of insulation material shali be submitted for approval and shall be tested for thermal conductivity
values, Adhesive used for setting insulation shall be cold setting compound non-flammable, vapor proof
adhezve, shalimar CPEX compound or equivalenl approved male,

Dwict Insulation:
n, [uct acoustic Liniag

Internal Acgoustic hning for ducting 15 proposed (discharge duct) with 19 mm thick Arma sound
mzierial,

Acougtic duct lining shall be applied inside the duct for a minimum distance of 3 meter or as shown
in the drawing from the cutlet of air handling units or ag specified in drawings or as indicated 1n Bill
of quantities. Acoustical duct lining shall be applied as follows:

i) The inside surface of the duct shall be cleaned and covered with cold setting adhesive
compound.

it) Depending on size of duct {it min. 2 or mors rows of msulation {ixing ping to each face of duct
at every 30} mun center distance. Pins shall be self-adhesive, bond on tpe,

Carefolly position insulation over the pins, pressing firmly so that pins penetrate through the
insulation. Fit spring clip or lock washer over pins pushing them down until they are tight
against msulation, Snip off anv excess shank from pm. Seal all joints and openings with self-
adhesive tape,

iit) Tdepending on size of duoct fit min. 2 or more rows of bechanical fasteners ((31 Bolis) of
sufficient length to each face of duct at eveiy 300 mum cenfer distance. Pins can be self-adhesive
type, bond on type.
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6.4
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Carefully position msulation over the bals, pressing fismlby so that bolts penetrete through the
msulation. Fit G.Inut over the bolts pushing them down until they are tight agamst insulation.
Snip off any excess shank from bolt: Seal all joints and openings with sell~adhesive tape.

iv) The inside surface shall be covered with fiberglass tissue paper and 26 gaoge perforatzd
aluminum sheels having at least 13 percent perfuration.

v) The aluminum sheet shall be screwed using cup washers, And neally finished to give smooth
inside surfaces. Use of nails shall not be permitted.

vi) The alominum perforated sheet shall be screwed along with Gl nut fo give smooth mnside
surfaces,

vit) All Mesting Rooms, Training Rooms, Conference Rooms, Well area & Executive Dining area
return air doct will be acoustically insulated.

b.  Duet thermal insulation:

Thermal insulation shall be applied over external surface of duct as per following procedure:
With Niirile Rubbar of thicknzss & density as per BOO).

Doct surfaces shall be thoroughly clesmed and jomis shall be made air aght.

Apply a thin layer of tar paints of Rubber Adhesive, Adhesive shall be applied on all side of duct,

Fix the nsulation of specified thickness over the surfoce of the duct tdghtly before adhesive dries

oul,
All fransverse and longitudinsl joints shall be sealed with 40 mm wide Adhesive tape.
Deain Pan Insulation:

1t mzulated dram pan 15 not part of the AHLU, then dram pan shall be msulated as under:
25 mm thick Nitrile Rubber shall be applied over the surface with help of cold setting adhesive.

Acoustic Tnsulation of ATIL Rosm:

Walls and eeilings of AHU rooms shall be provided with scouslic insulation: forther the retum air volume
within the buss areas for each AHU retumn path shall be isolated with Acoustic insulation. The procedure
shall be as under:

Fix 25mum x 23mm (1f specify in BOC) 30mm x 30mm) wooden batrens, treated with solegoumm and fire
resistant paint. at 600 mm centers to the wall and ceilng by means of row plug and brass screws,

Fix one layer of 23mm (if specify in BOQ 50mm) thick resin bonded fiber glass between battens with
cold setiing adhesive compound.

Entire inaulation shall be covesed with fiber glass tiszue paper.

Fix 3 mam thick perforated hard board sheels with round headed brass screws over the entire insulation
surface taking care 1o fix the sheet on solegnum treared wooden battens. If specified in Bill of quantities,
26 G perforated aluminum sheets, having 15 %o perforation shall be fixed over msulation surface with
round headed brass screws taking cars 1o fix the sheet on wooden batigns. Owerlapping of alummom
sheets shall be covercd with aluminum sirips,

Acoustical lining of wellz shall be teminated approximat=ly |50 mro above the finished floor to prevent
damage to insulation due to accidental water logging in plaot/AHU rooms.
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6.5

6.0

Protective Coating shsll be a flexible, fire resistive fungicidal resistant compound suitsble for vapor
sealing msulated docis and pipes.

Pratective Coating shall be suitable for indoor / outdoor use and sustain in high hunadity environments,

Water vapor presence shall not exceed 0,932 metric perms ot 1.3 mm dry flm thickness when tested in
comnpliance with ASTM E 96.

When tested for swrface bumning characteristics in compliance with ASTM E-24, fAame spread shall be 5
and smoke developed 10 and complies with ASTM 4504 for flammakility resistance,

Proteciive Coating shall be UL classified and should conform o UL 723 for surface bumning
characteristics,

The Pratective Coating should conform to ASTM D 5590 standard for fangsal resistance.

Proteclive Costing shell be available in color matching the design or fagade mequirement and 1Y

resisiant,

The Protzctive Coating should be easy ta apply with brush,

Third Party Test Certification must be furnished by the Manufaciurer to substantiate the claims,
Under Deck Insulation:

1Inder deck Insulation of the exposed roof shall be earried out with xx mm Extruded Poly Styrene Board
having fellowing Thermal insulation characieristics:

Insulation material technical specifications: Light weight self-extinguishing Expanded polystyrens
boards

IMaterial: Expanded Polysiyrene (EPS) boards
Thickness: 30 mm

Density: 32 kg/m®

¥ Insulation material should have density 32 kg/m®,

#  [Insulation material shall have maximum thepmal conductivite (k-vahie) 0.034 Wim K ai 10°C mean
temperatiee in accordance with testing standard ASTM C-318.

» Il shall have minimim thermal resistance (R-value) 8.35 he fi* “F/BTU at 10°C mean lemperatite.

® I shall have waler absorption less than 0.5 %.

# Material shall have mininmum compressive strength 1.4 kg/om® as per 15 4671

# Material shall have minimum cross breaking strength 2.2 kp/em? as per 18 4671.

Application:
%»  Clean the surface to be insulaled.
#  Apply 530 mm thick Expanded Polystyrene boards under the slab with the help of G.I wire, screw

washer & necessary mechanjeal accessories.
Method of Measurerment for Insulation:

Measwement of duct, piping, equipraent, plant room and false celling mswlaton shall be taken ss pex
following basis,

All duet thermal insulation and acovstic duct lining shall be measuzed on the basis of prime surface area
{bare duct surlace area), excluding all opemings for gnlles and diffusers and meluding all fanges,
dampers etc. Thus the surface area far thermally nsulated duct as well as acoustically hined duct shall be
equal to perimeter {comprising outer width and depth of bare duct to be insulated) multiplied by
centerline length of duct including all tapered pieces, tees, bends, branches ete. Support strocture requirad
for the ducting suppait will not be considered as an extra, Acoustic insulation of AL and A.C, plant
room shall be measured on the basis of finshed surface area.
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Ingulation covering above insulation:

p.  Self-bonded olefin sheet — Outdoor area (Service AreaMezz. Area/Shaft)

Material : Self-Bonded olefin sheet
Color : Silver White
Reflectivity : 0.92

It shall have backing of moisture protective metalized foil,
Insulation material shall have a total Unit Weight 67.58 g/m2.
Insulaticn material shall have Thickness 150 um.

Insulation material shall have Meliing PointRange of 135 °C,

b, Glass Cloth — Inside area

Material 3 Acrylic based woven fiberglass fabric made from E glass (self-adhesive)
Color : Black / Blue / Red / Gray
Thickness - 019 mm £+ 0.02

In=ulation material shall have a total mass 280 GSM + 5%.

Insulation material shall have PSA mass 30 GSM + 5%

Insulation material shall have bage fabric mass 223 GEM & 5%.

Tnsulation material shall have resiztance (o Thermal / Fire / Chemical / Blegtrical.
Insulation material zhall be dimenszionally stable.

7.0 CENTRIFUGAL FAN ;

7.1 Scope:

The scope of this section comprizes the supply. erection, testing and commissioning of fans conforming
to thege specification and in accordance with the requirement of bill of quantities.

72 Centrifugal exhaust air fan:

A Type:

Centrifugal fan shall be SWSI class T constroction amrangement 2 (i.¢. bearings on both sides) or as
specificd 10 BOQ compleic with aceess door, squumel cage mduction motor, v-belt dove, belt guard
and vibration isolators. Type. direction of discharge/rotation and motor position shall be as shown
in the drawing and/or in the bill of quantities.

Centrifiugal shall be Double nlet Double width {DIDW) 7 SISW as the case mey be class-1
centrifugal and vibration igolators Discharpe arrangementy. The tang shall be a self-contained unit
comprising of motor, belt drive/direct drive arrangement in suitable factory fabricated acoustically
treated housing. The efficiency of fans at operating conditions should be more than 75%.

B. IHovsing:

Housing shall be constructed of 14 gauge sheet steel welded construction It shall be rigidly
reinforced and supported by structural angles. Split casing shall be provided on larger sizes of fans,
however nzoprene/asbestos packing shall bs providad throughout split joints fo make it air tight. 18
gouge wire mesh inlet guards of 5 em sieves shall be provided on both inlets. Housing shall be
provided with standard clean out door with handles und nevprene gaslet. Rotation amrow shall be
clesrly marked on the howsmg,

C. Faon wheel:
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8.0

8.1 Beope:

H.

Fon wheel shall be backward — curved non-overloading type wtlizing hollow sectioned
aerodyoamically shaped acrofoil blades. Fan wheel and housmg shall be statically and dynanucally
balanced. For Fans up to 430 mum dia., fan outlet velocity not exceed 1450 rpm. For Fans above 4350
mm dia., the outlet velocity shall be within 700 metar/minute and maximum fan spesd shall not
exceed 1000 RPM. High stulic pressure fan speed shall be ag per munufacturer,

Shaft;
Shaft shall be constructed of steel, turned. ground and polished.

Bearimgs:
Bearingg shall be of the sleeve/ ball bearmg type mounted direcily on the fan housing. Bearngs shall
be especially designed for quiet operation and shall be of the self-sligning. oil/grease pack pillow

block type.
Motor:

Fan motor shall be TEFC, Squirrel cage, induction motor, with [P-55 protection and class 'F' OR
equivalent insulation as per particular applicetion. Motor shall be suitable for 415£ 10% volts. 3
phase, 50 eyeles, and A C. supply. Motor shall be of continnous duty and specially designed for
quiet operation and motor speed shall not exceed 1450 rpm. Motor nameplate horsepower shall
excesd biake horsepower by g minimum of [0%, The fan and motor combimnation selected for the
particular required performance shall be of the most efficient (smallest horse power), so that the
sound level is lowest,

Drive;

Flexible coupling with guard shall be provided if fan- motor arrangement is direct drive type if
specified in bill of quaniities, "V belts and pulleys shall be provided if fan-motor arrangement is
variable drive type. Belt guard with vent shall be provided for belt protection and heat dissipation.

Vibration Isolation:

M.S. baze shall be provided for both fan and motor, built as an integral part, and shall be mounted
on a concrete foundation through spring isolators. The concrete foundation shall be at least 150 mm
above the finished floor level,

CENTRIFUGAL CABINET EXHAUST AIR FAN:

The scope of this section comprises the supply, erection, fasting and commissionimg of fans
conforming to these specification and in accordance with the requirement of bill of quaniities,

8.2 Centrifugal Cabinet Exhaust Air Fan

Application/ Location as per Layouts and Selection as per Tender annexure

Specifications same as FFU above but shall be without Filters

Eitehen Exhaust Fan:

Signature of Bidder 13|Page




if Sabarmati River Front Development Corporation Limited .

The fan for kitchen exhaust shall be backward inclined curved impeller type with self cleaning
properties. It shall have Lot load charseteristics. The motor drive tram shall be kept outside the
air stream. Cazing for Fan shall be made of Al extruded PUF insulated panels.

9.0 DRY SCRUBBER:

Equipment Deseription

The Industrial Blectronic Alr Cleanmyg Syslera shall be supplied s2 8 one-piece faclory joined
assembly of mdividual section(s) selected to treal oil mist, smoke, fume, grease & dusl/ powder
problem.

9.1 Unit Housing:

Housing shall be 1. 2mm thick cold steel consuuetion & powder coated (o protect agamsi rust and
corroston. It shall have a single hinged door for cell access, locaied one side of the umit, The door
shall be gaskeled to prevent air leakage, There shall be a safely mierlock swilch to cut off primary
supply when the access door is opened.

9.2 Finish:

The external finish shall be 2 durable industrial grade semi gloss epoxy coating.

9.3 Lonizing ~ Collecting Cells:

lomirmg-Collecting cell{s) shall be of one-piece congtruction 13,387 (340mm) decp w direction of
airflow. The dimension of the collection cell shall be 153.89" (480mm]} H = 21657 (550mm) W
Mazx, All support framing, end plates and lonizer ground electrodes shall be (.090 inch (2.2mm})
thick aluminum, Both repelling and collector plates shall be 0.032 inch [0.8mm) thick aluminum
alloy material rigidly retained in place with tubula: spacess and tie rods, Esch plate shall be
cortigated, perpendicular to anflow direction. Spacing belween plates shall be no less than 0,318
mnch (8nmm). Each cell shall weigh at least 14 leg with at least § ionizing wires,

2.1 SONV1000 CMIL

9.4 [omizes:

lonizing clecirodes / wires shall be of Wungslen maledal, ngidly supported both vertically and
laterslly. lanizing electrode to ground electrade spacing shall be 1.0" (25mm). High voltage
support insulators shall be of Teflon material, glazed to enhance dielectric strength and retard
tracking,

9.5 Air handling Capacity:

Each Jomzing / Collecting Cell shall be capable of handling up o 2500cmb of air, There shall be
one or two such Jonizing / Collecting Cells per module. handling up to 2500 emh & 5000cmb per
madule respectively.

The rated efficiency shall be up to 95% based on the NFOSH 5026 OLL MIST TESTA.0

9.6 Power Supply:

Power supplies shall be 100% solid state, operate on 240 VAC, 30 HZ, 1 Phase input and provide
& dusl high voliage outpul of 12 10 13 KVDC for the ionizer and 6.0 10 6.5 KVDC for the
collector in norma! operation conditions. Current output at the high tension shall be 12ma. A
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10.0

10.1 General:

9.7

9.8

29

maxunum power oufpul for the solid state power supply shall be 120 watts fo maintain the
gpecificd collection efficiency. Integrally mownted Elecirical interlocks shall be provided to
prevent acoess {o the high voliege components without first imerupting the primary input power,
The power supply shall operate over a temperature range of -32 degrees F to 140 degrees F, be
overloaded self-protecting and accommaodate an LED lights indicating the performance stams of
the ionizing/cullecting cell. High voltage output cormponents in the power supply shall be sealed
with epoxy for moisture resistance,

Outstanding Features:

The power pack shall incorporate a short eircuit are protection with autematic power restoration
system to prevent ovarload.

Pertormance Indicator:

There shall be 2 TED lights {Green & Red) mastslled on the aocess door of the umt to medicais the
status of the air cleaning syslen.

BMS {Building Management System) mterface:

The pawer supply (pack) shall have a 3 wire dry contacts (NO/NC) far remote link to Building
Manzgament System, This is for performance indication of the air cleaming systam.

5.10Electsical:

Factory wirmg will be tn accordance with the Mational Electrical Code. Required feld wiving shall
conform to the Mational Electnical Code and any local code requivements. The manutacturer shall
be informed of any lacal variances to the National Electrical Code.

ATR WASHER UNIT:

Diirecl cooling system includes components of evaporative media, re-virculating pump, sump
drain. overflow, automatic fill and level control and internal piping. House all components ina
COMITION Casing.

Exterior panels shall be removable to pecmit access to any interior component,

The unit will be seclionalized double skin construction made out of 0.63mm white pre-coated G1
outer skin. 0.63mm GI inner skin. 23+/-1 num CFC' free PUF Insulation to density of 38-42K g/m3.
The structural construction shall be extruded aluminam profile.

The skid will have necessary cross members to take care of the load of fan blower agsembly. All
the componeniz of the vnit will be of proper design and quality to ensure vibration free and
noiseless operation.

Filters

The filters shall comprize of HDPE filters of cell’box type construction with 85% efficiency down to
20 or 10 microns. The fiiters should be siidable and washable.
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Pre-coated Louvers should be provided for outdoor installation unifs,

Re-Cireulation pumps

The recirculation pump should be of 55 304 submersible type snd of approved Ebara make. The pump
should be designed such that it can handle the designed amount of water flow and mamtain required
head. The pumps should be designed such that pump shaft horsepower (BHI') shall not exceed motor
rated horsepower througheout the entire operating rarge of the pump performance curve. Pump shiall be
built 1o operate,

The purnp shall be fumizhed with a non-mechanical double il seal.

The pump motor shall be mintmum: L3HP, 0.3 Kw. 230 Volts, 50 Hz single phase motor. The motor
shall be supplied with built-in thermal protection with automatic reset and shall be reted for continnous
duty.

Piping
Adl miernal pipmg shall be of UPYC,

Direct Evaporative Media

The media shall be celdek with Thickness of 200 mum in case of Fmm flute. The water tank shall be
made up of [ESWG (1.2mm) thick 83 304 plain sheet to house adiabatic heat exchangers.

Tha water tank shall ba designed as chassis to hold the heat exchangess sapport system. The watsr
digiribution gystem ghall be devigned properly w et proper efficiency scross the heaf exchengers. The
piping shall be vsed of rigid UPVC material. Piping connections should be made 50 a3 1o ensure
vniform distribution of water. The sump shall be fitied with float valve.

U-V Filter

Provide UV filter for re-circulation line. UV filtration coentrols the bacterial disinfections in the supply
water Line thereby restricting the grovwth of algae and fungos, The capacity shall be based on the flow
raled of individual machimes,

1{.2Blower Sechon:

The biowar section shall include AMCA certified centrifugal Backward curved DIDW fans. The
unit shall be of GI construction. It shall have individual motor and drive and shall be mounted on
C chunnel frame and cushy foot mounts. The fon shall be constructed and rated based on the
delivery agamst the rated static pressure with the media and fGlisrs n place. The fan shall be of
nveted construction and made with G sheet of required thickness. The fan wheels shall be of
multiblade type and mounted on two self alignining pillow black bearings of required size. The fan
shall be run with the help of V' groove drives as per the recommendation of the drive supplier.
The blower housing shall be made of machine made voll formed Pittsburgh joint construction and
the diive shall be provided by a molor of required capacity,

10.3Motor:

Motors shall be |E2 (EEF-1) type of ABB/Siemens/BE approved make.




Sabarmati River Front Development Corporation Limited .

11.0

111

104 Control Panel:

Pane! shall be Mon - Compartmentalized parel and should have RY B indication -Indication lamps,
Incomer-8FUMCOE BlowerPump controls- Thr' -MPCB. Contactor with OLR. Digita] display-
VAF mster, ATE-PLC - for logic contral.

It should have both Avto and Manuval raode. Tt should have light indicator with push buttons for
cach component 1.6, Primary fan and Pump that shows On — O - Trap 2latus.

TUBE AXIAL FLOW FAN
SCOPE:

The scope of this seclion somprises the supply, ereclion, lesting and conmussiomng of fans conforming
ta these specifications and in accordance with the requirement of bill of quantities.

Tube Axial Fans are suggested for Duetless Car Pack Ventilation. Axial Fan shall be adjustable pitch
blade type having non-ovecloading feature. Fan shall comprise of following components.

Capacities: Fan vapacities shall be as per the schedule shown in Tender BOQ

Fan: Fan shall be complete with motor, motor mount, belt driven (or direct driven) and vibration isolation
type, sugpension arvangement-as par approvad for construction shop drawings.

Casing; shall be constructed of heavy gage sheel stecl, Fan casing, motor mount and straightenng vane
shall be of welded steel construction. Motor mounting plate shall be munimum 20mm thick and machined
ta receive mator flange.

An inspection dour with handle and neoprene gasket shall be provided. Casing shall have flanged
connection va both ends for ducled applications. Support brackels for ceiling suspension shall be welded
to the casing for connection o hanger bolts. Strzighlening vanes shall be serodynamically designed for
maximum efficiency by converting welocity pressure o static pressure potential and minmmzing
mrbulence. Casing shall be bondenzed, primed and finish coated with enamel paint.

Retor: hub and blades shall be cast alumimum or cast steel congiruction, Blades shall be die-formed
aerofoll shaped for maximum efficiency and shall vary in twist and wadth rom hub to tip to effect equal
air distribirtion along the blade length. Fan blades mounting on the hub shall be statically and dynamically
balanced. BExtended greass leads for extemal lubrication shall be provided. The fan prtch control may be
mapually readpusted at site upon ingtallation, for obtaining actual airflow walues, az specified and quated.

Muotor: shall be energy efficient, squirrel cage, thermally enclosed, fan cooled, standard frame,
continuous duty, single windimg' Diahlander winding (for dual speed applications) type suitable for
400V/3 Phi 50Hz , AC power supply provided with class F insulation for normal operations and H class
for smoke exhaust application , IP35 in accordance with EN 60034-5/TEC 83, Motor Kw must be higher
than Blow by minimuom 10-15%.

The speed of the tens shall not exceed 1440 RPM for fans with impeller diameter abave 450 mm, and
2880 RPM for fans with impeller diamaeter 450 mim and less. For lowest scund level. fan shall be selected.
for maximum efficiency or minimum horsepower. Motor shall be specially designed for low poise
operation. Fan sound level shall not excesd 75 dBA at | m distance from the unil. Fan attenuators shall
be provided after seoustic assessment to achieve the specified noise leve! within occupied areas, The
mator besrings should be Tife Tubricated and completely maintenance free snd can be used at any
installation position at indicated maximom temperature of transported air. The life expectancy of the
bearing should be at least 40000 hours (L10)

Motor conduit boa shall be mounted on extenior of fan casing, and lead wires from the motor 1o the
conduit box shall be protected from the air stream by enclosing in & Hexible metal conduit,
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12:1

122

Where axial flow fans of bifurcated type are indicated, the motors shall be out of the air stream.
Winimum fan efficiency shall be 63%.

FAM shall be direct driven 1o have less losses in transmission mounted on exlended motor shall of carbon
steel material,

Drive: To fan shall be provided through direct or belt drive: belt drive shall be with adjustable motor
sheave and stapdard sheet steel belt guard with vented front for heat dissipation. Belts shall ke of oil-
tesistant type.

Yibration Isolation: The assembly of fan and motor shall be suspended from the slab by wibration
isolation suspension of rubber-in-shear type OR Mounted flash with the wall with proper 1solation to
avoid transmission of vibrations to the wall and structure.

PROPELLER FAN UNIT:
Scope:

The scope of this section comprises the supply, erection, testing and conunisgioning of fans conforming
1o these specification and in accordsnce with the requirement of bill of quantities.,

Propeller Fan Unit ;
Application’ Location as per Lavouts and BOG

These fans shall be of gingle phase type and installed for
Prapeller fans shall be of approved make in tender, direct-drive, three or four-blade type mounted on a
steel mounted plate with orifice ring to deliver as per duty points.

Please refer tender bill of quantities for duiy point and quantities as applicable.

Mounting Plate
The mounting plate shall be constructed of 12/16 gauge sheet steel, depending upon the fan size and

finished with baked epamel paint of approved shade. The mounting plate construction shall be of
streamlined ventri inlet type (reversed for supply application). Orifice nng shall be correctly formed by
spinning or & stemping to provide eagy passage of air without turbulence & to dizect the air stréam.

Fan Blades

Fan blades shall be constiucted of aluminum oz steel. Fan hub shall be of heavy welded steel construcizon
with blades bolted to the hub. Fan blades shall be guiet in operstion and shall be sistically and
dynamically balanced al the factory.

Shaft
Shall b2 of steel (EN 8, accurately groond and shall be of ample size for the lead transmitied and shall
not pass through st enitical speed through the full range of specified fan speeds,

Mator

Shall be standard energy efficient [easily replaceable) permanent split capacitor or shaded pole forsmall
sizes, totally enclosed with pre-lubricated slesve or ball bearings, designed for quiet aperation with a
mazximuin speed of 750 RPM and. will be suitable for 415 +5- 10% volts, 30 eyeles, 3 phase supply and
shall be suitable for either horizontal or vertical service, as indicsied on drawmgs and BOG,

Accessories
The following accessories may be required and provide with propeller fans as indicatsd in the BOQ:

Wire gusrd on nlet side and bird sereen at the outlet,
Fixed or Gravity operated sieel louver shutters built into a steel frame.
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13.1

13.2

13.3

Reguolators for controlling thn speed for single phase fan motors.
Single phase preventers for 3 phase fans

ROAD TUNNEL VENTILATION:

Syatem Description and Funetion and Responsibilities

The contractor shall provide a tum key Road Tunnel ventlation syvetemn that is consistent with the scheme
as indicated on the drawings. The proposed scheme utihzes Jet fans and CO sensors. The system shall
serve both CO evacuation and smole extract function,

The contractor shall provide a full engineering proposal that includes the following information for
review by the Engineer, Acchitect & BIC.

CFD models for Tunnel allowing 3 numbers runs each for 00 and Smoke Extract mode.

Specification, manufacturer’s data and performance data for 21l devices and equipment {o be utilized in
the gysiem,

Control schematic for operation of the system.

All ancillary devices such as motorized dampers, silencers, smoke detectors, CO detectors, ete. those are
required to ensure proper system operation in bath the OO and smolke modes.

All necessary devices that are required to interface with the base building systems such as fire alarm
detection and BMS etc.

The systern principles are as follows: Fully automatic smolke control. Lower the aic temperatures duging
fires. Improved firelighting access. High sir movement preveniing five spread. Efficient cross ventilation,

CO-Derection

The car park ventilation syaters shall be controlled by an individus] CO-Monitoring system for enfire
car park localed on each level to optimize elficiency, The contactors within the motor control panel shall
be controlled by a Carbon Monoxide monitoring panel which shall contain D.D.Cs (Direct Digital
Controllers) where the pre-determined switching stratepy and logic will be loaded. The CO monitoring
panel shall receive signals from CO sensors located throughout the levels af 2 spacing of no. more than
1 per 350 m2. The 24V AC power suppiy for the CO sensors shall be mounted in the same panel. The
power supply shall be looped aciosz the CO sensors. The proposed CO sensor shall provide o 0-10 VDC
signal for measuring the CO level m the car park area,

CO monitoring devicss shall be raoonied remotely throughout the basement, The devices shull bs
maunied in accordance with the manufacturer’s guidehines bul na greater than 1.5 m above FFL,

The contractor should refer to the specitic requivements of the sensor supplier for quantities of CO-
detectors. The mininmum design requirement shall ensure a simple CO-detector covers a maximum area
of 350 sqm.

CO Sensor

The sensar shall be suitable for wall mount & capable of following features:

Digital display of the O level : [ to 200 ppm Analog output : 4 to 20 mA Low Voltage operation - 24
VAC /! VDC Wall Mount Configurations
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13.5

13.6
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Test Switeh @ Provides mode for system gelf-test, Automatic Calibration (Field Calibration Kif)
Orverrange mdication,

Start-up mode : steps display and ontput through test ranges. Operating range ; within OSHA range for
L0 exposure.

Solid — Stat sensor : Life expectancy of 7 to 10 yvears, Multiple sensors with one power supply,

Carbon monaxide sensor shall comprise of a carhon monoxide meter and & 0-10 VDIC transmitter an all-
electronic system that utilizes a microprocessor to measure carbon monoxide {CO). calculate various
calibration factors and analog output. The sensor shall average samples over o time period and update
the outpul every 2 % minuies. The sensor 18 tntended (o be used in enclosed basement, where it provides
CO data to building automabon computers or controllers. A box shall house the sensor and provide an
eagy-to-mount, study housing for the system.

Sensers shall be mouated on walls or columas about 1300 mm above the foor, Sensors shall be evenly
spaced and not put in comers, or directly in front of air inlets. Bach sensor must have a cable direcily (o
the condrol pancl.

In addition to above CO-gensor shall comply with follawing

Power 24 VAC { VDC @ 150 maA
Measurement range 0 te 200 ppm of CO (4-20 mA)
Elecirical class General Purpose, ava-hazardols,

Operating temperamre range O deg. To 125 degF (-18 deg. To 32 deg.C)
Fire / Smoke Deteclion

Ths Road Tunnel Ventilation systeam shall interface with the fire alarm control panel to receive signals
from the detectors,

The Contractor ghall be responsible for the full integration of the fire alsrm and ventilation control
syslems,

Control Panels:

The manufaciurers engineered solation shall allow for & stand-alons ntelligent PLO contrel systern for
both CO monitoring and smoke contrel, Tunnel shall have 1adividual PLC Contiol Panel. The PLC
control system shall control all exhaust & supply air fans, The broad logic shall be as follows:

PLC based Logic panel shall be provided to recerve signals from the Carbon Monoxide Detector panel
and the Fire Control Panel which will contain DDC (Direct Digital Controller) to give command 1o
Exhavst and Supply air fins for their operution on the bagis of the logic provided to the PLC panel as

shown below:-

Condition 1 : Under normal ventilation condition, air shall be drawn through 21l parts of the basement
by the axial fans (operating at low spesd) at a rate equivalsnt to 3 air changer per hours.

Condition 2: When the CO level rise bayond 25ppm the fan shall operate at higher speed to achieve the
CO ppm level below 25 ppm,

Condition 3: If the CO level continues to rs= to the high limit set valus to S0ppm, the extract fans shall
operate at high speed (o provide a rafe equivalent to & air changes per hour.

Condition 4: In the event that Smoke is detecied in the Tunnel a priority Signal shall be provided by the
fire detection panel .

Performance Data
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13.9

13.10

All fans shall be selected for the loweat operating noise ievel Capacify ratings, power consumption, with
operating points clearly indicaled, shall be submilted and verified at the time of testmg and
comuoussionng of the installation.

Testing

Capacity of all [sms shall be measured by an anemomeler, Measured air flow capacitizs shall conform 1o
the specified capacities and guoted ratings. Power consumption shall be computed from measurements
of incoming voltzge and input current,

A Performance Data

Al fans shall be selected for the lowest operating noise level. Capacity ratings, power consumption, with
operating points clearly indicatzd, shall be submitted and verified at the time of testing and
commissioning of the installation.

B. 10.2 Testing

Capacity of all fans shall be measured by 2n anemometer. Measured air flow capacities shall conform to
the specified copacities and quoted ratings. Power consuraption shall be computed from measurements
of incoming voltzge and inpat carrent.

INSTALTATION

i} The Contactor shall supply all required bolts. base frame{wherever required). vibration isolators any
other accessories and shall assure that the compaonents are placed securely in proper position.
Ul Yibration isolators shall be provided with an efficiency of not less than 30%.

TESTING
All the fans shall be tested for performance at the factory and the following test resultz shall be furnished,

1JCEM
11)Stane pressure at the specified flow raie
U EW input to motor

Jet Ventilation Fan

Jet Fans, a part of ductless car park ventilation system, should be supplied sz complsicly assembled
before dispatched to the job site having characteristics as of high-performance ventilation with small air
volume. Esch unit shall consist of fan having inlet cones, protective screen, two silencers, terminal box
& mounfing arms oi brackets,

Fan: Fan shall be axal flow tvpe balanced dynamically and statcally. The fans shall have adjustable
aluminum tmpeller or shall be fully welded. The complete fan assembly wath Hs Casing, impelier &
motor (not only the moetor or one of the items) shall be imported from manufacturer and certified as fested
for 300 Deg C for 2 hours opsration,

Casing: The Casing o Jet Fans ghall be made of Hot Dipped Gulvamzed Steel with Nanges at both ends.

Meotor: The Motar shall ran on the electrical power suitable for 30Hz. The Type of motor shall be suitable
for 2 speed or single spead as specified in the ROC).

Protective Guards; The fans shall have protection guards ai mlet side,

Silencers: Noise level from Jet fan shall not exceed 52 dB{A) at 1 mir distance. Silencers Casing should
be rolled, pre-galvonized sheet steel with spun end rings incorporating tapped inserts for fixing.

Abzorbent material vaed should be of seoustic grade mineral fiber with & laver of erosion resistant feing
and must be further protected by a sheet of pre-galvanized perforated steel,
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Mlimimm lemgth of silencers should be 900mm.
VENTILATION SYSTEM SPECIFICATIONS:

The infenr of this document is o specify the systems and equipment’s for Ventlation system for
basement service arcas / ¢ar park arcas,

The equipment schedule for the same is slready provided above; the system shall be designed in
accordance with the details provided under various schedules there in.

CODES AND STANDARDS
o All relevant codez az per BS for underground ventilation design shall be complied by the bidder.

* Duct Construction Standard as per IS :655 and applicable SMACNA Codes for ducting design,
fabricaiion and inatallation

»  NFPA compliance for fire safe HVAC design
*  BMC Instruction

The seope ol this tender covers design, supply, mstallation, tesiing, commissioning and handing oves
of venlilalion systera for

a. Bazement Car park areas

b. Utility Equipment Rooms

The area, air qoaniify requirement and the equipment*s for the above compliance are mentioned under
Schedule 1 and 2 above,

AIR CURTAINS
Scape:

The scope of this seclion comprises (ke supply. creclion. lesting and commissioning of fans conforming
ter these specification and in accordance with the requirement of bill of quantities.

Adr Cortains

Proposed to trap the Al Conditioned i near entrances opening into AC aress, the Asr Curtéins shall be
installed on the Non AC portion of the entrance/exit doors: the length of the curtain assembly shall excesd
the actual width of the OPEN Door Pertion for effective gntrapment of conditioned air.

Curtaing shall be CRCA Powder Coared with suitable color shade, Polymer Suetion Grille,

Impeilers shall be Aluminum material, statically/dynamically balanced, low noise operation, forveard
curved driven by Motor of reputed make, 240 V. Single phase and donble ended shaft.

Housing

The sell-supporting commpact vl constivcion to be made of galvanized sheet siecl. The housing s
galvanized sheet metal should be of Zimk plated (Z275) with a thickness of 35 um. Visible surthces with
high-quality plastic powder coated (polyester powder coating, 60 um) n 2 subtle gray and white
combination of both RALYG16 and RALT0MZ. A dominant and timelsss design, hinged front and front
access panel, high-grads aluminum allows intggrating technical detail for each input, With M8 nuts, ths
gir gurfain ig simple and essy lo mount on the wall or ceiling, Matching design panels for cable
connections are avallable as accessories for every type ol installation. For vertical installations of either
single ar several air curtains, vertical instellation accessories are avsilable for each specific needs and
requirement.

Fans
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Vibration-tree individoally dirven, double mlet five -stage variable high performance centrifugsl fans
with external rotor motor for extremely quiet operation, 1P 44, wilh sccessible motor proteciion snd
thermal contacts with class B msulation and ensure low noise operation. The newly developed sonnd-
absorbmg lined air outlet pressure chamber provides the internal air flow for reduced emissions of the
engine  neise and  the  formation  of & highly  effective  flow  profile,

Inlet grille Iniegrated and located on op of the unit, not visble from below for hiding dust; gusranices a
quizt slipstream,

Ontlet grille

The streamlined grev powider cosied outiet nozzle rod profiles, ase lockable between 0" and 30 ¥ (in and
ont) and creates sand provides s guided, serodvnamic aw flow and high shieldmg effeciiveness: Thermo
zone Technology,

Electrical connection
The main control connection is mounted and located on the top of the device and easily accessible o ifs
infegrated  control  systern and  designed  are according o ISO 90012000,

Caontrol system

Ths provided control system should be an intelligent and adaptive control system, allowing and aperating
the installed air curtain with fivs different fan speed for being energy sfficient as possible vel providing
the best and most efficient air curtain effect, Including the conmrol sverend, & calendar progrom con easily
be set and adjusted sccording o each specific nesds {or the sir curtain of operating without sny manual
handling, The air curtzin can together with included and installed control system be also connected to
either Q- 10V oF hlodbus BMS system.

Certification

The air curtain must comply to EN and 150 standards valid Tor arr curtaing and tested and spproved
according [0 slandards (ISO 27327-1), EN standards (EN 308: EN 12238: EM &0333) and AMCA
standards (AMCA 210; AMCA 220-3; AMCTA 300,

PAINTING - COLOUR CODE:.

All Equipments shall be supphied with approved fimish. Shop ceat of paint that bave become marred
during shipment or erection shall be cleaned off with mineral spirits, wirs brushed and spot primed
over the affected areas, then coated with two coat of synthetic enamel paint. Pump base-plate / piping
supports subject to water exposure lo be painted with rubber painl using zine base primer. Water
treatrment Unita to be painted with anticorrosive peint £ COC, ag exposed to acid and esustic solutions.

All sheet steel work shall undergo 3 process of degreasing, thorough cleaning, and painting with a
high corrosion registant primer. All panels shall then be baked in an oven. The finishing treatment shall
be by application of synthetic enamel pawmt of approved shade.

All expozed condenser water piping shall be applied with cold galvamzing spray / pmnt,

Standard colour code:

The tentative eolour code given below shall be followed. However changes if any will be indicated

well in advance, All painting colour code shall be approved before execulion. No separale payiment
shall be made for painting work.

Item Colour:

= Condenser, Purnps, Bell guards = Battleship Grey
=  Motors = Siemens Grey
= Chiller = Dark Blue

= AHU = Mulshell Grey
= POT Sirainers = Grey

=  B.M Valve / Copper Line = Golden

= Gauge Panel / MP panel = Siemens Grey
®  Chilled water Line
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In let /! Return / & storage tank # Light Blue
Chat let ! Supply = Dark Blue
= All supports / Stands / diain =  Black
. Condenser waler piping
In let / Return [ & storage tank = Light Green
Ohit let / Supply *  Dark Green
= Cooling Towers = Light Green
= Dueling / Grilles / Diffusexs = Anproved by DTA

Al "Approved shade™ shall be duly approved by DTA,
INSPECTION AND TESTING:
Inspection (pre-dispaich & site), testing & accepiance

Pre-disparch mspection shall be carried ont for cerfain ifeme. All the systermn equipment, partz shall be
checked for physical damage, before commencing the wstallation work. Complete fabrication,
installalion and commissioning work shall be jointly supervised and shall be cacried out as per the
specifications and instructions of site Engineer In-charge, All the rotating equipment shall be checked
for static and dynamic balancing. minimum opsrating vibiation and npoise.

Al the systeim ( equipment shall be checked belore / after satisfactory commissioning, al manulactuzer’s
works / site a5 may be required for the approved technicsl specifications, performance data provided by
supplier / manufacturer. Actual capacity of each equipment shall be calculated based on the test readings,
recarded jointly, for design conditions /' operating conditions. Performance ncceptance is subject to
comparison of test resulis with supplier / manufacturer’s performance data and contract specification.
Acceplance 1% subject 1o satsfactory metallation. commissioning and performance teshng with respect
ta technical specifications. Rejected ilems must be replaced or rectitied for the defects. Tn case of system
modification / rectification complete performance tests are to be repeated. Site test readings shall be
jointly recorded,

In general lollowing lospection ! tests are involved. Type of teat, duration of test, testing procedure /
paramelers. will be as per the applicable BIS codes. However Lhe detail Ingpection and test provedure
shall be worked out jointly by the purchaser and the contractor along with the approval of drawings.
within 30 days from the date of contact agreement.

o, Pre-dispatch Inspeciion.

b. Pre-dispalch lesting &t manufacturers shop / factory, (Malerial, performance, pressure, joints, ste.)
c. Physical Inspection — Pre-installation at site.

d Perfermance testing at site (capacity, power consumption, pressure drop. vibration, etc.)

e. Calibration at site.

Test certificates:
Contractor shall furnish following Test certificates:

o Material testing of various components of the equipment! system parts.

»  Fobricalion ingpeetion |/ test cerlificules— Radiography and otheis

»  Welder's qualification certificaie,

»  Performance test certificates carried out by manufacturer before Pre- dispatch mspection & testing.
= Performance test certificates carried out by manufacturer,

«  Performances guarantees certificate [ calibration cetificats

«  All equipment operation and maintensnge manusl.

Testing The Equipment’s at Site:
The following aspests shall be considered for performance tesiing,
#  Prevailing conditions shall be as close as 1o design conditions,

»  Type. quanlily, location, fequency, duration of lesi paramelers shall be decided and tocorded
accordingly during the test.
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= Rated capacity, powes consumption, snd ofher operating paramerers shall be checked,
o Timctional test for all Instruments, controls (zafety and capacity) shall be carried out to check for the
expected operation / action / accuracy [ response ime | repeatability paramelers.

A, Units:

*  Main volis / Aumps.
B. Compressor:

s Relngerant suction pressure (LP, Bar) / Temp. °C.
Refrigerant Discharge pressure (HP, Bar) / Temp. °C
Dizcharge cutout pressure (Bar)

Dizcharge catin prassure (Bar)
Suctjon cutout pressure | Bar)
Suction cutin pressure | Bar)
Compressor motor Amp.

. Cooling Coil:
*  Surface{Face) area - Sq.m
=  [etrn (entering coil) air Temp. DBT / WBT *C
*  Supply (leaving coil) air Temp. DBT / WRT "C
»  Air velueity serogs the cooling coil - mfmin,
s A volome -CMH capacily

D Air cooled Condenser:

Surface (Face) area - Sg.m

Air Ternp. In - DBT *°C

Air veloeily across the coil - m/min,

Awr Temp. st Fan outlet - DBT °C

Aar Temp. at Grilles, Supply Duoct outlets - DET °C
Adr volume -CMH at Supply Duct outlets

Air volume - CIMIL at fresh air intoke

E. FRoom Conditions:
* Average reading of DBT /! WBT °C, at 12-00 PM, 14-00 PM, and 16-00 PM on a test (summez
maonsaon) day, shall be recorded to check the inside / room design condition.

SUPPORT STRUCTURE:
Support from RCC slab

DUCT SUPPORTS
Description

The Duct should be simply supported by Suppart Channel made up of cold rolled steel of quality DXS1 or
greater and as per F.C3 (Eorocode 3) or DTN EN 1993-1-1.

The Support chammel should be pre galvanised with minimum GSM of 120 and should have universal mmoumimg
slot on the front of the rail for acourate positioning of fasteners and system compatible round and long holes on
back of the rail.

The Mounting according 1o static requirements should underiake mio account the manufacturer's documents and
should be moanored secoiding 1o RAL - GZ 655-C.

The Threaded Rods used for the suspension of the Duct should be made up of partially annealed medium carbon
sizz] of grade 4.8 stremgih class and as per DIN %76 standard.

The Drop-in anchoss used for the suspension of the rods should be ETA (EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-cracked concrele.

It should be divided into four expansion segments for uniform pressing force distribution m the barehole.
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The load caleulstions should be as per Finte Element Method for the selection of the channels for suitable size
of the duct and should be provided by the contractor to the consultant for verification.

Supporting DETA (European Technical Approval) ils for low pressure systems are given below

Vertical Rod Meaximum Spacing between
Larger Side of Doct mm Suppart Cheonel oun Dias mm gupports mem
0-600 27x18x].2 M 2400
601-1250 _ 38x24x2 M8 2400
1250-2100 FEad0ud h10 2400
2100 and sbove 40x6022.5 _M12 . 2400

Fig.A. Typical Arrangement for Duel Supports from RCC slab
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17.1.2 CHW pipe / ref. plpe support:
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Description
The CHW Pipes should be simply supported by Split Clamps with rubber support insert.

Split Clamps should be as per DIN 3567 pre-galvanized and chonid haye a two-piece arrangement with ribbing
reinforced clamp body and two captive tightening bolts, secured with |oss washers for nom-slipping high load
bearing capacity.

Rubber support insert should be made from EPDM or NR/SBR Rubber
The Split clamp shiould have an EFDM rubber lining which will prevent the direct coniact of Pipe with the stee].
The rubber lining should have the capacity to reduce tha structure bome noise vibration to upto 18 dB,

The Clamp snd rubber support nsert should have the temperature capaciiy of -50 degree Celsius 1o +150 degree

Celsius.

In the case of multiple pipes. the supporting arrangement should be made using support channel made up of cold
rolled steel of quality DXS1 or greater and a5 per EC3H{Eurecode 3) or DIN EN 1993-1-1,

The Support channel should be pre galvanised with minimum GSM of 120 and should have universal mounting
slot on the front of the rail for accurate positioning of fasteners and system compatible round and long holes on
back of the rail.

The Mouniing according to stetic requirements should undestake into secount the manufaciurer's documents and
should be monitored secording to RAL - GZ 655-C.

The Threaded Rods used for the suspension of the Pipe should be made up of partially annealed mednm carbon
stes] of grads 4.8 strength class and as per DIN 976 standard.

The Drop-in snchors used for the suspension of the zods should be ETA (EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expansion segments for nniform pressing force distribution in the borshole.

The load bearing capacity for the selection of the sphit clamp for suitable size of the pipe should be provided by the
contractor to the consultant for venfication.

Maximum Support Spacing (m)
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Numinul Pipe Support Nominal Pipe | Support | Nominal Pipe ' Suppert Distance
Dia (mm) Distance (M) Dia (mm} Distance (M) Dia {mm}) (M)
Uple 15 1.3 65 3.7 250 3.0

20 24 80 37 300 6.1
25 24 100 3.7 350 10.0
32 2.7 125 3.7 400 10.5
40 30 150 4.3 450 11.0

' 50 3.0 200 5.6 [ 500 12.0

Fig B. Typicsl Arrsngement fur Pipe Supports from glab

Qo

¥

17.1.5  Drain pipe support

Description

The Dirain Pipes should be simply supported by Split Clamps.

Split Clamps should be pre-galvanised and should have a two-picce arrangement with ribbing reinforeed clamp
bedy and two captive ightening bolts, secured with loss washers for non-slipping high load bearing capacity.

The Splir clamp should have an EPIPM robber lining which will prevent the direct contact of Pipe with the stesl,
The rubber liming should have the capacity to reduce the structure boine noise vibmation Lo up to 18 dB,

The Clamp should have the temperature capacity of -50 degree Celsius to +150 degrees Celsius.

The Threaded Rods used for the suspenzion of the Pipe should be made up of pastially ammealed medivim carbon
sieel of prade 4.8 strength class and as per DIN 976 alandard.

The Drop-in anchors vsed for the spspension of the rods should be ETA (EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-cracked concrete.

Tt should be divided 1ato four expansion segmenis for uniform pressing foree disiribution o the borehole.

Maximum Support Spacing (m)
Pipe Dia (mm) | Support Nominal Pipe | Support Nominal Pipe | Support Distance
Distance (M) Dia (mm} | Distance (M) Dia (mm) (M)
Upto 15 1.0 32 1.0 65 1.2
20 1.0 40 1.0 a0 14
] 25 1.0 50 1.1 | &0 L3
Fig C. Typical Arrangement for Drain Pipe Suppécis from siab
172 Support from building shatt
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DUCT SUFFORTS

Dreseription

The Duct should be simply supported by Suppert Channel made up of cold rolled steel of quality DXS1 or greater
and as per EC3{Evurocode 3) or DIN EN 1993-1-1

The Support channel should be pre galvanised with minimumn GSM of 120 and should have universal mounbing
slot on the front of the rail for accurate posilioning of fasteners and system compatible round and long holes on
back of the rail.

The Meounting sccording to static fequirements should undertake mnto sccount the mamifachurer's documents and
should be menitored according (o RAL - GZ 655-C.

The Threaded Rods used for the suspension of the Duct should be made up of partially anoealed medium carbon
steel of grade 4.8 stremgth class and as per DIN 976 standard.

The Diop-io anchors or stud anchor vsed for the suspension of the rods should be ETA (EUROPEAN
TECHNICAL APPROVAL) with CE mark for  cracked  and  un-eracked  concrefe,
It should be divided nlo four expansion segments for uniform pressing force disiribution m the borehole.

The load calculations should be as per Finite Element Method for the selection of the channels for suitable size
of the duct and should be providsd by the contractor to the consultant for verification.

Supporiing DETA (European Technical Approval) is for low pressure systems are given below

Vertical Rod Magimum Spacing between
Laveer Side of Dioet mm Support Channel mm Dha mm SUppOTE mm
0500 27x18x1.2 M3 2400
601-1250 38x24%2 M& 2400
1250-2100 38xdind MID 2400
2100 and above 0x60x2.5 MIi2 2400

Fig G. Typical Arrangement for Duct. CHW pipe and drain pipe support from building shaft

| T
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CHW PIPE [ REF, PIPE SUPPORT:
Description
The CHW Pipes should be simply supported by Split Clamps with rubber support insert.

Split Clapaps should be a3 per DIN 3567 pre-palvanized and should have a two-piece arrangement with ribbin
reinforced elamp body and two coptive tightening bolts, secured with loss washers for non-slipping high load bearin

capacity.

Rubber suppart insert should be made from EPDM oY NR/SBR Rubhe

The Split clamp should have an EPDM rubber lining which will prevent the direct contact of Pipe with the steel

The rubber lining shiould have the capacity 1o reduce the siruciuze bome noise vibration to up 10 18 dB.

The Clamp and rubber suppoit mssrt should have the teroperature capacity of -30 degree Celsius 1o +150 degree

Celsius,

28|Page
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In the case of multiple pipes, the supporting arrangerent should be made using support channel made up of cold
rolled steel ol quality DXS1 or greater and as per EC3 (Eurocode 3) or DIN EN 1993-1-1.

The Suppart channel should be pre-galvanised with minimum GSM of 120 and should have universal mounting
slot an the front of the rail for accurate positioning of fasteners and =ystem compatible roomd and long holes on
back of the rail,

The Mounting according to static requiremenis should undertake into account the manufacturer’s documents and
shounld be monttored according to RAL - GZ 655-C.
The Threaded Rods used for the fixing Pipe clamp with channel that should be made up of partially annealed medium
carbon steel of grade 4.8 sirength ciass and as per DIN 976 standard.

The Drop=mn anchors ov stud anchor used for the channel fixing with shaft that should be ETA (EUROPEAN
TECHNICAL APPROVAL) with CE mark for cracled and  un-cracked concrets,

It should be divided into four expaasion segments for uniferm pressing force distribution in the borehole,

The load bearing capacily for the selection of the splil clamp for sunlable size of Lhe pipe should be provided by the

contractor to the consultant for verification.

Maximum Support Spacing (m)
Nominal Pipe Support Nominal Pipe Support Nominal Pipe Support
Dvin (mm) Distance (M) Dia (mm) Distance (M) Diz (mm) Distance (M)
Upto 15 L3 65 3.7 230 5.0
20 24 B0 3.7 300 6.1
25 24 100 37 350 10.0
32 27 1235 3.7 400 10.5
40 30 150 4.5 430 1.0
50 3.0 200 3.6 300 120

Fig H. Typical Arrangement for CHW pipe and drain pipe support from building shaft

b e
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Drain pipe support

Description
The Drainpipes should be simply suppurted by Split Clumps.

Split Clamps should be pre-galvanised and should have a two-pisce arrapgement with ribbing reinforced clamp
body and two captive tightening bolts, secured with loss washers far non-slipping high load hearing capacity,

The Split clamp should have an EPDM rubber lining which will prevent the direcl contact of Pipe with the
steel. The rubber lining should have the capacity 1o reduce the structure borne noise vibration to up to 13 dB.

The Clamp should have the temperature capacity of -30 degree Celsius to +150 degrees Celsius.
The Threaded Rods used for the suspension of the Pipe should be made up of partially annealed medium
carbon steel of grade 4.8 sivength class and as per DIN 976 standard.

The Drop-m anchors o stud anchor used for the suspension of the rods should be ETA (EUROPEAN
TECTUNTCAT.  APPROVAL) with CE wmark for  cracked and on-cracksd  concrsts.

It shiould be divided inta four expansion segments for umiform pressine foree distmbution m the borehole.

Mazimum Support Spacing (m) ]
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17.3.1

. S Support Nominal Pi Support Nominal Pipe | Support
Pipe Dia (mm) | iiP00 o | " Dia (mm) | Distance (M) |  Dia (mm) | Distance (M)

Upto 15 1.0 32 1.0 63 1.2

m 1.0 40 1.0 o0 1.4

]_ 25 1.0 50 | 1,1 a0 [.5

Fig . Typical Arrangement for drain pipe support from I:ui]ﬂi.ug:sha_lﬁ
T TS IINS |
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Support on terrace

DUCT SUPPORTS

Deseription

The Det should be stmply supported by Support Charmel made op of cold rolled steel of quality VXS or greater
and as per KC3{Kurocode 3) or DIN EN 1993-1-1

The Support channel should be pre gulvanised with minimum GSM of 120 and should have universal mounting
slot on the front of the rail for accurate positioning of fasteners and svstem compatible round and long holes on
back of the rail.

The Mounling according to slalie requirements should underlake mto aceount the msnufacturer’s documents and
should be menitored according to RAL - GZ 655-C.

The Threaded Rods used for the assembly of channel structure that should be made up of partially annealed
mediuny carban gtee] of grade 4.8 strength class and as per DIN 976 standard.

The Drop-in anchors used for the fixmg chinnel with teizace that should be ETA (EUROPEAN TECTHINICAL
APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expansion segments for unifonm pressing force distribution in the borshole.

The load caleulations should be as per Finite Element Method for the selection of the channels for suitable size of
the duct and should be provided by the contractor 10 the consultant for verification,

Supporting DETA (European Technical Approvaljils for low pressure systems are given below

Vertical Rod Maximurm Spacing between
Larger Side of Duct mm Support Channel mim Dia ram suppoits mm
' -a00 27x18x1.2 ME 2400
601-1250 FAx2dx2 nig 2400
1250-2100 38xa0x2 MO 2401
2100 and above dlabix2.5 b1z | 2400

Fig J. Typical Amrangement tor drain pipe suppott on termace
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173.2 CHW pipe / ref. pipe su.ppurt:
Description

The CHW Pipes should be simply supported by Split Clamps with robber snpport insert.

Split Clamps should be as per DIN 3567 pre-galvanised and should have a two-piece arrangement with ribbing
reinforced clamp body and two captive tightening bolis, secured with lass washers for non-slipping high load
bearing capacity.

Rubber support mgert should be made from EPDM or NR/SBR Rubber

The Split clamp should have an EFDM rubber lining which will prevent the direct contact of Pipe with the
steel. The rubber lining should have the capacity to reduce the structure borne noise vibration to up to 18 dB.

The Clamp and sabber support insert should have the temperanire capacity of -3{ degree Celsms (o +130 degres

Ceisius,

In the cage of multiple pipes, the supporting arrangement should be made using support chennel made up of cold
rolled stes] of quality DXS1 or greater and as per EC3 (Furocode 3) or DTN EN 1993-1-1.

The Support channel should be pre-galvanised with minimum GSM of 120 and should have omversal mounimg
slot on the front of the rail for accurate positioning of fasteners and zystem compatible round and Jong holes on
back of the rail.

The Mounting according (o stadic requirements should nndertake into account the manufeoiurer's documents and
should be monitored according lo RAL - G2 655-C,

The Threaded Rods used for the connceting clamp and channel thal showld be made up of partially anocaled
medpunt carbon steel of grade 4.8 strength class and as per DIN 976 standard.

The Deop-In anchors used for 1he fixing channel with tecrace that should be ETA (EUROPEAN TECHNICAL
APTROYVAL) with CE mark for eracked and un-cracked concrele.

[t should be divided into four expansion segments for uniform pressing force dismibution in the borehole.

The load bearing capacity for the selection of the split clamp for suitable size of the pipe shonld be provided by
the contractor to the consultant for verification,

i Maximum Support Spacing (m)
Nominal Pipe | Sypport Nominal Pipe | sypport Nominal Pipe | Sypport
Dia {mm) Distance (M) Dia {mm) | Distance (M) Dia (mm)} | Distance (M)
Upto 15 1.3 65 3.7 250 3.0
20 24 &0 3.7 300 6.1
23 2.4 100 3.7 350 10.0
32 2.7 125 3.7 400 1035
40 3.0 150 4.5 450 1.0
50 3.0 200 3.6 500 12.0

Fig K. Tvpical Amangement for CHW pipe support from on termace
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Drain pipe support
Description

The Divain Pipes should be simply supported by Split Clamps.

Split Clamps should be pre-galvanised and should have a two-piece mrangement with ribbing reinforced clamp body
and bwo caplive tghliening bolls, scoured with loss washers for non-slipping high load bearing capacily.

The Split elamp should have an EPDM robber lining which will prevent the direct contact of Pipe with the steel. The
rubber lining should have the capacity fo raduce the stracture borne noise vibration to up to 18 dB.

The Clamp should have the temperamre capacity of -50 degree Celsios to +150 degress Celsius,
The Threaded Rods used for the suspension of the Fipe should be made up of partially annealed medium carbon steel
of grade 4.8 strength class and as per DIN 976 standard.
The Drop-in anchaors used for the Fixing base plate, should be ETA (EUROPEAN TECHNICAL APPROVAL)
with CE mark for cracked and un-cracked concrete.

It should be divided inta four expansion segments for uniform pressing force distribution in the bocehole.

Maximum Support Spacing (m)
: i . | Support Nominal Pipe | Support Nominal Pipe | Support
Pipe B (vn) Distance M) iz (mom) Distance M) Diia (mm) Distance M)
Upta 13 1.0 32 1.0 65 1.2
20 1.0 40 [.0 an L4
23 1.0 30 Lt a0 1.3
Fig L. Typical Arrangement for Drain pipe s from on terrace
= LI
Support from WALL
DUCT SUPTORTS
Description

The Suppaort chapnel should be pre galvanised with minimum GSM of 120 and should have universal mounting

The Duct should be simply supported by Support Channel made vp of cold rolled siecl of guality DX31 or greater
and #s per EC3{Eurocode 3) or DIN EN 1993-1-1
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shot on the front of the rail for sceurare positioning of fasfeners and system compatible round and long holes on
back of the rail

The Mouniing according to static requirements should uadertake info account the manufacmrer's docunents and
should be monitored according to RAL - GF 655-C.

The Threaded Rods used for the suspension of the Duct should be made up of partially anmealed medium carbon
sieel of grade 4.8 sirength class and as per DIN 976 standard.

The Drop-in anchors or stud ancher used for fixing with wall that should be ETA (EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-craciced concrete.

Lt should be divided into four expansion segmenis for uniform pressing foree distribution in the borehole.

The load calculatons should be as per Fintte Clement Method for the selecnon of the chamnels for suiable size of
the duct and should be provided by the contractor to the consultant for verification.

Supporting DETA (European Technical Approval) ils for low pressure svstems are given below

Vertical Rod Maximum Spacing between
_Larger Side of Duct mm___ Support Channel mm_| Dia mm supports mm
0-600 27x18x1.2 ha8 2400
6OL-1250 38x24x2 L 2400
1250-2100 IBx40x2 MI1D 2400
2100 and above | 6025 M2 2400

Fig M. Tvpical Arrangement for Duct support from wall

Hum ‘

e NRTRII

CHUW pipe / rel. pipe support:
Description
The CIIW Pipes should be simply supported by Split Clamps with rubber snpport insert,

Split Clamps should be as per DIN 3567 pre-galvanised and should have a two-piece arrangement with ribbing
reinforeed clamp body and two caplive tighlening bolts, secured with loss washers for non-slipping high load

bearing capacity.
Rubber sapport insert should be mads from EPDM or NR/SBR Rubber

The Bplit clamp should have an EFDM rubber lining which will prevent the direct contact of Pipe with the sieel,
The rubber lining should have the capacity to reduce the structure borne noize vibration w up to 18 dB.

The Clamp and rubber support insert should have the teraperature capacity of -50 degree Celsivs to +150 degree
Celsius.

[n the case of multiple pipes. the supporting arrangement should be made using support channel made up of cold
rolled stee] of quality DX51 or greater and as per EC3 (Euroacode 3) or DIN EN 1993-1-1.

The Support channel should be pre-galvanised with minimum GSM of 120 and should have universal mounting
slot on the front of the rail for accuzate positioning of fasieners and svsiem compatible round and loog holes on
back of the rail.

The Mounting according to static requirements should undzartake into sccount the manufacturer's docuraznts and
should be monitored zecording to RAL - GF 655-C.
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The Threaded Rods used for the suspension of the Pipe should be made up of partially arnesled raedium carbon
stes| of grade 4.8 strength class and as per DTN 976 siandard.

The Drap-in anchors or stud anchor used for Fixing with wall that should be ETA (EUROPEAN TECHNTCAL
APPROVAL) with CE mark far cracked and un-cracked concrete.

It should be divided wito four expansion segmenis for nniform pressing force distribution in the horehole.

The load bearmg capacity for the seloction of the sphit clamp for suitable size of the pipe should be provided by
the contractor to the consultant for verification.

Maximum Support Spacing (m) J
Nominal Pipe  Support Nominal Pipe  Support Nominal Pipe  Support
Dia (mm) Distance (M) Dia (mm]  Distance (M) Dia (mm)  Distance (M)
Upto 15 1.3 65 37 50 5.0

20 24 20 3.7 300 6.1 |

25 24 100 37 350 100 |

32 2.7 125 3.7 400 10.5 |

40 3.0 150 4.5 450 11.0 |

50 30 200 56 | 500 [ o |
Fig M. Tvpical Arrangement for CEHWY pipe suppoit from wall e
[ o=

Drain pipe support
Description
The Drain Pipes should be simply supported by Split Clamps.

Split Clamps should be pre-galvanised and should have a two-piece arrangement with ribbing reinforced clamp
body ond two captive tightening boiis, secured with loss washers for non-slipping high load bearing capacity.

The Bplil clamp should have an EPDM rubber lining which will prevent the divect contact of Pipe with the
steel. The rubber lining should have the capacity to reduce the structure borne noise vibration to up to 18 dB,

The Clamp should have the temperature capacity of -30 degree Celgins to +130 degrees Celsius.

The Threaded Rods used tor the suspension of the Pipe should be made up of parially anncaled medium carbon
steel of grade 4.8 strength class and as per DIN 976 standard.

The Drop-in anchors or stud anchor vsed for fixing with wall that should be ETA (EUROPEAN
TECHNICAL APPROVAL) with CF mark for crocked  mnd  um-cracked comcrste,

It should be divided into four expansion segments for uniform pressing force distribution in the barshole.

Maximum Support Spacing (m)

Pipe Dia Support Nominal Pipe Support Nominal Pipe Support
{mm] Distance (M) Dia (mm) Distance (M) Dia {mm) Distance (V)
Upto 15 1.0 3z La &5 1.2
20 L# 40 10 90 1.4
25 | Lo 50 L1 30 1.5
Fig (0. Tvpical Arrangement for Dram pipe support from Wall
34 |Page
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18.0  PVC CONDUIT

All non-metallic PVC condunis shall conform o [S: 9337({Part - 3) and of FRLS type. The conduit shall
be planed and of type as specificd in [5: 3537 and shall be used with the corresponding accezsories (Refer
I5: 3412 specification for fttings for rigid nonmetallic conduits), Refer below table for detail

specification of PVC conduit.
;6 Characteristics | Reference 'L3' | Specified Requirement Bidder to Fill
; 15:9537 Part- | Both the surfaces should be clean
b |Cansciia 3(1983) | and free from burs "
, Durability of 18:0537 Part- It h:hau!dmbt ltg;bk:t fﬂ du;al;f; &
Marking 3(1983) e e e ey
with piece of cloth soaked n petrol.
Dirgansio 189537 Part- | Mwdamom OD: - need to be
" 3(1983) specified
bdinimum ©OD; - need to be
specified
Dinirmuin [I3: - need to be specified
3 Compression 18:9537 Part- | %o of Comp. Under load less than
Test 3(1983) 25%
% of Comp. Without load less than
10%
¥ | et 15:9557 Part-  There should be no erack and no
T 3(1983) sign of disintegration.
. . s | Resistance of heat (Diameter of
3 [TAeanYR ‘S'gﬁf;é?“ Ball Impression in MM at 60°C for
; 2 howrs) less than 2.0mm
Resistante to buming (Period of
6 Resistance to 15:9537 Parl- | burning zfter removal of fame 30
Burning 3(1923) sec) Flome dies out m time less
than 30 sec.
- | Electrical 15:9537 Past- | Shall withstand 2000V AC for 15
Strength 3(1983) minutes
g Insulation 18:9537 Part- | Applied Valtage: SO0V DC foz 60
Resislance 3(1983) sec and IR Min 100 Mega ohins.
9 Eﬁmm“" Not applicable | Should be minimum 250° C
10 | Oxygen Index Mot applicable | Should be more than 21%

1 Smoke Density

Mot applicable [ Should he less than 53%

Signature of Bidder
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19.0 Make List
Sr, Details OF Material / Equipment Approved ManuFacturers Name
; . O-General / Dailan ¢ Mitsabisia Elecinic!
} Dix Dactable Split Ac / Wall Mount Split Ac Toshiba / Samsung /Bhus Star
] Air Curlain Euronics / Eurcka / VTS { Dolphy India
2 GI Ducting SATL / Tate/ Jindal / Essar
3 MS Ducting Tata! Jmdal / Surya / SATL / ALP Apollo
4 Tnzulation Materal
u Nitrile Rubber Aramacell / K Flex / ALP Aevofiex
b Clazed cell Nitrile rubber/EPDM ALP Aeroflex/Armaflex/Aeroce/INNER flex
o Open Cell Nitrile Rubbre Insulation Aramacell / K-Flex / ALP Acroflex
d Expandad Polysterene ! Extruded Polysierene Owens Croning / Supreme Insuboard / Tnner
3 . ; Camryaire /. Systemamre { Cosmos / Greehheck /
5 Cirilles / Diffusvers / Dampers Air Flow
: : Dunlop ! Corl / Resistoflex / Eagyflex /
6 Vibration Isolation. Vibrosolve
7 Refrigerant Pipe Mandev / Mexflow / Totaline / Rajeo
8 Dyain Pipe / Pve Pipe Finolex / Ashirwad/ Supreme / Asiral
9 Inline Fans ! Centrifugal Fans Kruger ! System Alr / Greenheo ! Air Flow
10 | Propetier Fans g?:;emaitmm ger/Greenheck [ Flakiswood / Air
x ¢
1 Tube Axial Flow Fan i}'stamalrﬂimger.f(]reanhmkm aktswiood /
irFlaw
12 Ty Scrubber For Kitchen Exhaust Unie Bydair / Trion / Halton
13 Air Washer Units DRI/ HdX / Ambiator
14 | Fleaible Canvass Conneclion Airflow [ Basyflex / Hira
15 | Adhesive Pidilite / ALP Aerostick / Inbond/lnner
16 | Engineered Support blupio ( Gripple / Valraven ! Basy Flex / loner
17 | Anchor Fastner Hilti / Fischer / Eg. Approved
” Siemens / Tac / Honeywell / bitshubishi / Allen
18 PLC /DO Contrellers And Co Sensors Treadly | Toheson Canttal
19 et s S}I'slernair.-'l{rugcr.fﬁmm heckTFlultswond /
AdrFlow
IMPORTANT NOTE
1. THE SUCCESSTUL CONTRACTOR HAS TO OBTAIN AIPROVAL FOR ALL THE
1 SAMPLES / MAKES FROM THE CLIENT/CONSULTANT BEFCORE USE. WITHOUT
APPROVAL CLIENT HAS THE RIGHT TO ASK TO REMOVE THAT MATERIAL FROM
THE SITE.
2. TIE APPROVED MAKES GIVEN ABOVE ARE APPLICABLE IN GENERAL, HOWEVER
2 FINAL APPROVAL HAS TO BE TAKEN FROM THE AMC & Consuliants BEFORE
EXECUTION OF ANY ITEM.
3 3. CLIEMT ITAS THE RIGHT TO CHOOSE ANY OF THE ABOVE MAKE OR ANY
EQUIVELLENT MAKE OTIHER THEM THIS AT THE TIME OF EXECUTION.
" 4, THE SUCCESSFUL CONTRACTOR TTAS TO PRIOR INFORM TO AMC IN ANY TENDER

ITEM EXCESS FROM BOGQ).

Signature of Bidder
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Sabarmati River Front Development Corporation Limited .

Make of Material
Details Of Material /
Sr. Equipment Approved Manufacturers Name
1 Cx Ductable Split Ac / Wall | O-General / Daikin / Mitsubishi Eleciric/ Toshiba /
Mount Split Ac Samsung /Blue Star
1 Ajr Curtain Euranics / Eureka / VTS / Dolphy India
2 Gl Ducting SAIL fTato / Jindal / Essor
3 M3 Ducting Tata / Jindal f Surva f SAIL / ALP Apolio
4 Insulation Matericl
i Mifrile Rublbier Aramcacell / K Flex / ALP Asroflex
Closad cell Nitrile
b rubber/EPDM ALP Aeroflex/ Armaflex/ Aerocell/INMER flex
Open Cell Mitrile Rubbre
€ | jnsulation Aramacell / K-Flex [ ALP Aeroflex
Expanded Polysterene / - :
d Bxdruded Polysterene Oweens Croning / Supreme Insuboard / Inner
5 Grilles / Diffusers / Darnpers Sg?ﬂm! Systemaire [/ Cosmos [ Greehheck [/ Air
A Vioration lsolation. buniop! Cori / Resistoflex / Easyflex / Vibrosolve
7 Refrigerant Pipe Mandev / Mexflow [/ Totaline / Rajco
& Drain Fipe / Pve Plpe Finclex / Ashirwad/ Supreme [ Asiral
§ | Inline Fans / Centrifugal Fans | Kruger / System Air / Greenhec / AirFlow |
10 | Propeller Faris SvstemuerngerfGreenheckf Fiﬁk#swmd [ A FIGW
11 | Tube Axial Flow Fan Systemair/kruger/Greenheck/Flakiswood / AlrFlow
Dry Scrubber For Kifchen . ;
12 Exhaust Unit Rydair / Trion / Holton
13 | Alr Wessher Units DRI f HMX / Ambiator
Fexible Canvass : .
14 Carrh et Alrflow [ Easyflex [ Hira
15 | Adhesive Pidlilite / ALP Asrostick / Inbond/Inner
14 | Engineered Support Mupro [ Gripple / Valraven [ Easy Flex [ Inner
17 | Anchor Fastner Hilti / Fischer / Eq. Approved
18 PLC / DDC Confrollers And | Siermens [ Tac / Honeywell / Mitshubishi / Allen Bradly
Co Sensors { Johnson Control -
19 | Jet Fans Systermair/Kruger/Greenheck/Flakiswood / AirFlow
1MP° ETAm HGTE i s e e e i  r N .
1. THE SUC CESSFLII_ CONTRAETGE HAS TO OETAIN APPROVAL FOR ALL THE SAMPLES
1 J MAKES FROM THE CLENT/CONSULTANT BEFORE USE. WITHOUT APPROVAL CLIEMT
HAS THE RIGHT TO ASK TO REMOVE THAT MATERIAL FROM THE SITE.
2. THE AFFROVED MAKES GIVEN ABOYE ARE APPLICABLE IN GEMERAL, HOWEVER
2 FINAL APPROVAL HAS TO BE TAKEN FROM THE AMC & Consuliants BEFORE
CUTION O ITEM.
3 3. CUEMT HAS THE RIGHT TQ CHOOSE ANY OF THE ABOVE MAKE OR ANY
EQUIVELLEMT MAKE QTHER THEM THIS AT THE TIME ©F EXECUTION.
4 4, THE SUCCESSFUL CONTRACTOR HAS TO PRIOR INFORM TO AMC I[N ANY TENDER
ITEM EXCESS FROM BOG.
Signature of Bidder

1|Page




SABARMTI RIVERFRONT DEVELOPMENT

Sabarmati River Front Development
Corporation Limited

2" Floor, Riverfront House,
B/h H.K Arts College,
Between Gandhi Bridge and Nehru Bridge,
Pujya Pramukh swami Marg
{River Front Road-West)
Ahmedabad-380009

BID DOCUMENT

CONSTRUCTION OF RIVERSIDE
SAVORIES LE. BUILDING WITH
UNDERGROUND ROAD BETWEEN
NEHRU BRIDGE AND ELLISBRIDGE
AND CONSTRUCTION OF PUBLIC
PLAZA AND UNDERGROUND
PARKING FACILITY AT SANSKAR
KENDRA - TAGORE HALL CAMPUS
CONNECTING RIVERFRONT ON

WESTBANK FOR SRFDCL.

Contract Package : SRFDCL
VOLUME-02

I'V) Technical Specification-HVAC
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HVAC TECHNICAL SPECIFICATIONS
Part B: -Sanskar Kendra plaza
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TECHMWICAL SPECIFICATION

SHEET METAL WORK:

Factory fabricated Ducts:

A. Scope
The scope of this section comprisas supply fabrication, installation and testing of all sheet
metal. All fo be in accordonce with these specificafions and the general arangement
shown on the Drawings.

B. Raw Materials

Gaolvanzing shall be Class Vil - ight coating of zine; nominal 120gm/sg. m. surfoce: areg
and Lock Foemming Quality pime matenal along with mill test cerfificates.

C. Gauges, Bracing By Size Of Ducts

All ducts shall be fabticated from galvanized steel of the following thickness, as indicated
as below:

For Ducts with external 5P up to 250 Pa [25mmiNg)

Rectangular Pressure 250 Pa
Duct Section Length 1.2mir (4 ft)
M Duct:Ye Sauge doint Type
1-750 mm 24 SES
751 — 1000 mm 26 4 Bolt TDC/TDF
1007 — 1200 mm | 24 4 Bolt TDC/TDF [
1201 — 1500 mm 24 4 Bolf TDC/TDF
1501 — 1800 mm 22 4 Bolt TDC/TDF
1801 — 2100 mm 20 4 Bolt TDC/TDF j
2101 - 2700 mm 18 4 Bolt TDC/TDF 1

'C-cleatl: 5 cleat:
D. Fabrication Standards & Equipment

All duct consiruction and installation shall be in accordance with SMACHA standards. In
addifion ducts shall be factory fabrcaoted ulilizing the following machines to provide the
requisite quality of ducts,

1] Coil [Sheet metal in Roll Form) lines to faciitate locotion of longitudinagl seams ot
comersffolded edges only, for required duct rigidity ond leakage free chardctenstics.
Mo longitudinal seams permitted olong any face side of the duct.

2] All ducts, fransformation pieces and fitings to be made on CMC profile cutter for
requisite accuracy of dimensions, location and dimensions of notches at the folding

fines,

3} Al edges o be machine freated using lock formers, flangers and rollers for turning up
edges.

E. Duct Construction

All ducts shall be fabricated ond installed in workmanlke manner, conforming to relevant
SMACHNA codes.
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TECHMWICAL SPECIFICATION

Ducis so idenfified on the Drawings shall be ocoustically lined and insulated from
outside as descnbed in the section "Insulofion” and gz indicated in schedule of
Guantities. Duct dimensions shown on drawings, are overall sheet metal dimensions
inclusive of the acoustic lining where required and indicated in Schedule of guanfifiss.
The fabricated duct dimensions should be as per approvaed drowings and core should
be token to ensure that cll connecting sections are dimensionally matched to avoid

any gops.

Dwciz shall be straight and smooih on the inside with longitudinal seams shall be girfight
and at comers only which shall be either Pitisburgh or snap bufton as per SMACHA
praciice, fo ensure airfighfness.

All ducts up to 7acms widih within condifioned spoces shall have © & 3 joints. The
intfemal ends of joinis shal be in the direction of girfiow. Care should be token fo ensure
that § Cleagis ore mounied on the longer side of the duct and Cleats on the shorer
side.

Changes in dimensions and shope of ducts shall be gradual [between 1:4 and 1.7). Air-
turns (vanes] shall be instalied in all bends and duct collars designed to permit the air
to make the tum without appreciable turbulence.

Ducts shall be fgbricated as per details shown on Drawings. All ducts shall be rngid and
shall be adeqguately supperted and braced where required with staonding seams. tess,
or angles, of ample size to keep the ducts frue to shape and to prevent buckling,
vibration or breathing.

All sheet metal connection, parfitions and plenums, reguired to confine the flow of gir
to and through the fillers and fans, shall be constructed of 18 gouge GS5 thoroughly
stiffened with 25mm x 25mm x 3mm galvanized steesl angle braces and fitted with all
necessary inspection doars gs reguired, fo give occess to oll pors of the appaoraius.
Access doors shall be not less thon 45cm x 45cm in size,

Plenums shall be shop/factory fobrcated panel type and assembled at sife. Fiking of
galvanized angle flanges on duct pieces sholl be with rivels heads inside 1.e. tfowaords
&5 sheef and riveiing shall be done from ocutzside,

Self-odhesive PE foom lining having 4mm nominal thickness instead of fell, shall be
used between duct flanges and between duct supports in all ducting installation.

Installation Practice

All ducts shall be installed generally as per tender drawings. and in strict accordance with
approved shop drawings to be prepared by the Confractor:

al

The Contractor shall provide and neatly erect all sheet metal work as may be required
to carry out the intent of these Specifications and Drawings. The work sholl meet with
the approval of Owner's site representative in all its ports and details

All necessary aliowances ond provisions sholl be made by the Confracior for beams,
pipes, or ofher cbstructions in the bullding, whether or not the same are shown on the
drawings. Where necessary to avoid beams or ofher sfruciurol work, plumbing or other
pipes, and conduiis, the ducts shall be fransformed. divided or curved fo one side [the
reguirad areg being mainfained] all as per the site reguirements.

If a duct cannot be run as shown on the drawings, the controctor shall install the duct
betwaen the reguired points by any path ovailable in accordance with other services
and as perapproval of owner's site representative.

All ductwork shall be independenily supporied from building consiruction. All horizental
ducts shall be ngidly and securaly supported, in an approved manner, with frapeze
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TECHMWICAL SPECIFICATION

hangers formed of galvanized steel rods and galvanized steel angle/channel or o par
of brackets, connecied by galvanized sieel rod under ducis. The spacing between
supports should be not greater than 2.0 meter, All vertical ductwork shall be supported
by structural members on each floor slab. Duct supports maoy be through golvanized
steel insert platas leff in slab ot the fime of slab casfing. Golvanized steel cleat with o
hole for passing the hanger rods shall be welded 16 the plates. Trapeze honger formed
of galvanized steel rods shall be hung through these cleats, Wherever use of metal
insert plates is not feasible, duct support shall be through dash/anchor fastener driven
info the concrete slab by elecincaolly operaied gun. Hanger rods shall then hang
through the cleots or fully threaded galvanized rods con be screwed info the anchor
fasteners.

Cwciing over fured celling shall be supporied from the slob above, or from beams
after obigining approval of Owner's site representafive. In ne cose shall any duct be
supported from false ceiling hangers or be permiffed fo rest on folse ceilling. All metal
work in dead or furred down spoces sholl be erected in fime fo occasion no delay o
other contractor's work in the building.

Where ducts pass through brick or masonry openings. it shall be provided with 25mm
thick

TF quality expanded polystyrene around the duct and totally covered with fire barrier
mortar for complete sealing.

All ducts shall be totally free from vibration under all conditions of operation. Whenever
ductwerk is connected to fans, air handling unifs or blower coil unifs that may cause
vibration in the ducts, ducts shall be provided with a flexible connection, located ot
the unit discharge. Flesible connections shall be constructed of fire retarding flexible
heavy convas sleeve at least 10cm long securely bonded and bolted on both sides.
sleeyve shall be made smooth ond the connecling ductwork ngidly held by
independent supports on both sides of the flexible connection. The flexible connection
shall be suitable for pressure at the point of installation.

Cwet sholl net rest on false ceilling ond shaoll be in level from botfom. Toper pieces shall
taper from fop.

Compers:

supply and installation of velume conirol damper within ducts complete with suifable links,
levers, G.5.5 consiruction, 18 gouge frame and 20 gauge " V " groove single skin blade or 18
gauge frame and 24 gouge aerofoll double skin biode mounied on nylon bushes, cpposed
blode muHi leaf type volume control damper . Manual quadrant control with posifioh indicator
is provided to adjust volume of air as required.

a. Dampers: All duct dampers shall be opposed blode louver damipers of robust GSS
[min120G5M) construction and tight fitling. The design, method of handling and control
shall be suitable for the locotion and service required.

. Damper Frame shall be a roll formed structural hat chonnel with min. 30mm fionge,
reinforced at comers, formed from a single piece of min. 1.0mm golvanized steel with
blades shall be double skin asrofoll design [min 0.6 mm) or single skin 3V design (min
1.0mm}.

c. Domper blades sholl be airfgil shoped (eguivalent o 2mm thickness strength) roll formed
using 0.6 thick single plece of galvanized sheet or roll formed 3-v groove (min,1.0mm thick)
as per specification mentioned in B.0.Q. . The width of the blodes. measured in the
direction of aiflow shall not be less than 100 mm and shall not be greater than 200 mm.

d. Blades are mounted in nylon bushes operated by an exiencr linkage which allow the dom
perto be opened and closed with a minimum of gir disturbance,
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Dampers shall be provided with suitable links levers and quadrants as required for their
proper operation. Control or setting device shall be made robust, ecsily operoble and
accessible through suitable cccess door in the duct. Every damper shall have dn
indicafing device clearly showing the domper position at all fimes.

Dampers sholl be ploced in ducts ot every branch supply or return air duct connection,
whether or not indicated on the Draowings, for the proper volume confrol and balancing of
the air distribbution systern.

For Motorzed operafion

The domper shall be cperated by eleciric actuators and shall be readily assembled on
Site from modvular panels. Each motor cperated damper panel shall be of the muliiple-
paralel/opposed- blade type, with an independent channel frame: and shall be factory-
assembled complete with fromes, blodes, shafis, beanngs, seals, linkage. and all
accessares reguired o erect the ponels info composite dampers. Molor operated
dampers shall be provided with all structural support members and hardware reguired for
installation with additional framing or Inms as required io compiete the installation.

Motor operated damper actuator shall be mounted outside of the damper frame.

For the motorized operation . Actuator shall develop sufficient tarque for easy operation of
VCD with 24 V or 230 V power supply & operatfion can me modulating or on off as per
requirement. Spring-returmn type damper acluctor shall be provided either to open or close
damper if required in the event of power failure.

The motor operated damper blade and shaft assemblies shall be supported at each end
by means of heavy duty, double nylen bushing for rattle free operafion.

All WCDs, and MVCDs shall alse comply with abowve specificafions to the exient applicable,
VCDs shaoll haove provision To sef & lock the damper of ony desired positfion, wheareas, MDs
shall have a two-paesition set and lock facility only.

supply And Befum Air Diffusers:

Supply and return air diffusers shall be of opproved make as shown on the drowings and/or
indicaied in the Bil of guaniities.

Round or Rectangular Diffuser: 3hall be anodized Aluminum seclion construction, square.
rectangular, or round diffusers with flush fixed pattern. Diffusers for different spaces shal be
selected in consultation with sife engineser. Supply air diffusers maoy be equipped with fxed
air distribution grids, removable key operated volume control dompers, and antesmudge
rings as required in specific applications. all a: per reguirements of Bill of quantities.

Linear Diffuser: Shall be aonodized Aluminum secticon construction, one or two-way blow
near diffusers. Supply air diffusers shall be provided with velume conirel / baloncing
dampers within the supply air collar. Diffusers for different spaces shall be selected in
consultation with site engineer and provided as per requirement of Bill of guonfities. Al
inear / square [ round diffusers shall have velume confrol dompers of ME construction.

Method Of Measurements For Alr Disfribution System

Sheet Maetal work:

Dwuct Length shall be measured along the cenfre line from flange face fo face unless othenwise
stated. Ductwork shall be measured on the basis of exiernal surfoce areag (length s measured
abowve, muliply by duct pernmeter] of ducts including the joints for each duct section. Duct
meagsurement shall be taken before gpplication of the insulofion. For taper section average
penmeier shal be used for measurement. For special pieces ike bends. reducers, branches,
and cellars, mede of measuvrement sholl be identical 1o as described above using the length
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olong the centre fine. The gquoted unit rate for external surface of ducts shall include «all
wastage allowances, flanges and gaskets for joints, nuts and bolts, hongers and angles, ond
angles/flats’ with double nuts for supports, felf sinp between duct and suppert, vibration
solation, inspection chamber / access panel, sphtter damper with guadrant and lever for
position indicotion, furning vanes, stroightening vanes, ond oll other accessories required fo
complete the duct installotion o5 per the specifications. These accessories shall not be
separately measured nor paid for.

Duct Accessories: Shall be measured by the cross section area perpendicular to air flow.,
Griltes and diffusers:

Width mulfiplied by height, excluding flanges. velume conirel dampers shall form part of the
unit rate for registers and sholl not be separately accounied.

s Diffusers: Cross-section area for airflow of discharge/copiure areaq, exciuding flonges.
Vaolume confrol dampers shall ferm: part of unit rate for supply air diffusers and shall not be
separately accounted.

» lineor Diffusers: Shall be meosured by lineor measurement: only not by cross seclional
or=as, and shall exclude fanges for mounting of inear diffusars, The supply air plenum for
inear diffusers shall be meaosured with ducting as described sorlier.

« Fire Damper Shall be meagsured by their cross-sectional area perpendicular to the
direction of airflow. Quoted rates shall include the necessary cellars, and flanges for
mounting, inspection pleces with access door, sclencid valves etc, No special allowances
shall be payable for extension of cross section cutside the air siream.

s+ Flexible connection: Shall be measured by their cross-sectional area perpendicular to the
direction of aiflow. Quoted rates shall include the necessary mounting arrangement.
flonges. nuts and bolfs and freafted-for-fire reguisite length of canvas cloth.

Testing & balancing:

After the installofion of the: enfire air disinbution system is completed in oll respects, all ducts
snall be tested for air leaks by visual inspaction.

The enfire air distributicn system shall be balonced using onemometer. Measured air guaniities
at fan discharge and at varous ocutlets shall be identical fo or less than § % in excess of those
specified and guoled. Branch duct adjustments shall be permanently marked after air
balancing is completed so that these con be restored to their comect posttion if disturbed at
any time. Complete air bolance report shall be submitted for scrutiny ond approval, and four
copies of the approved balonce report shall be submitted olong with the completion
documents.

FLEXIBLE DUCT:
General:
The scope of this section comprise supply, installafion, tesfing and commissioning of flexible
ducting conforming to these specificotions and In cccordance with reguirements of
drawings and schedule of quantities
Duct Materials:
Un Insulated Flexible duct
Wherever specified, uninsuloted flexible duct shall be mode of double lomination of

metalized polyesier film permonenily bonded fo o coated spring steel wire helix. Duct shall
bein tear ond punciure resisiaont construciion.
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Irisuloted Flexible Duct

Wherever insulated flexible duct ore specified inner core for the same should be mode of
double lamination of polyester film permanenily bonded to o coated spring steel wire hefix.,
Blanket of fiper glass insulation of B 3.6(R3I - 0.64 m2K/W) having density of 16 kg/Cu.meter
and thickness of 25 mm shall be wropped over the inner core & covered with fear and
abwuse resisiant cuter jacket cum vapor bamier made of fiber glass reinforced double layer of
metalized polyester film laminate.

Installation:

Care must be faken fo install all the flexible duct in fully extruded position and bends made
with odeguate rodius as per manufacturer recommended praciices.

Hongers and Supporis

The flexible duct must be instalied fully extended to produce oplimum resulis,
The maximum allowable sag, betwsen any two adjocent suspension poinis, should not
exceed 50 mm per meter.

The distance between any two adjacent suspension points may vary from 1.50 to 3.00 meter,
depending upon the type of flexible duct in use.

Flexible ducts mowunted obove suspended ceiling should alwoys be independently
supported. Ducts mounted in these locations are suscepiible to damage whenever celling
panels need fo be periadically intferchanged, unless they are seporately supported.

Bending Radius

All bends should be mode as large as possible and should haove a radius of not less than the
digmeter of the duct in use, This reduces un-fovoroble pressure losses and s parficularly
important for metal-based products which are more suscepfible fo siress rupiunng. Double
bends should be avoided, however if un-avoidable. ensure that each radius is not less than B
=2x D

Sirops

Ideally the hanging straps should support the flexble duct with g minimum of half the
circumference surface in confact, and without reducing the effective inside diameter of the
duct. It is also recommended that the minimum width of malernial fo be used for the hanging
straps should be af least 25 mm:

Flexible Duct to Conventional Duct Connection

Extra care should be taken when making connection to fixed conventional ducts, etc., and
ensure thot they do not become too stressed. An addifional support is recommended fo
obviate thiz potentfial problem.

Metal based flexible duct products are parficularly prone to fracturing due to stress caused
as a result of sharp connection.

Ceonnections to ceiling lluminafion “troffer boxas” should be served in the most direct manner
similar to that descrbed for conventional ducts.

Too many bends, when connecting to "iroffer boxes” and [ or any other type of dir supplying
component, may resulf In excessive pressure loss and the generafion of noise.
Longer Length Installation

In the event where axireme length of flexible duct is 7o be installed, round duct connectors
maode of golvanized sheets of af least 30 cm long should be used o connect the duct aof
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every distance of 10 mefers. Use metal or galvanized hangers as recommended (point 3] to
support the point where connections are made. Light railing 5 a good aliernative hanging
support when using long length of flexible duct,

Direct Contact

It should be emphasized that the flexible duct must not be in direct physical contoct with un-
insulated healing or hot process pipes. If in the event where such sifuafion can not be
avoided, oddifional 1" thick insulation should be wrapped around pipes that are in contact
with the duct.

INSULATION:
Scopa:

The scope of this section comprises the supply and fidng of insulafion cenforming o these
specifications and in accordance with reguirement of Bill of quaniities.

MATERIAL:
Insulation maternal shall be Mitnle Rubber— Class ©

Closed Cell Blostomeric Mifrile Rubber Insulafion material shall have anfi-microbial preduct,
which is EPA approved, as an integral part of insulation that cannot be woshed off or wom off,
which does not allow the microbes to functicn. grow and reproduce. Microbiological growth
on insulation surface should confirm to following standards: Mould Growth — UL 181: Fungi
Resistance — ASTM G21/C1 338 and Boctierial resistance — ASTM & 22, Density of Material shall
be between 40 fo 40 Kg/ma.

Thermal conductivity of Elastomernic Mifnle rubber shall not exceed 0.033 W/m®K of on average
temperature of 0°C. The insulafion shall hove fire performance such that it posses Class 1 as
per B347¢ Part 7 for surface spread of flame as per BE 474 and clso pass Fire Propagation
requirement as per B3476 Parf & o meet the Class 'Q' Fire category as per 1991 Building
Regulafions |Englond & Wales) ond the Building Stondards (3cotlond] Regulations 17%0. Water
vapour permeability shall not exceed 1.74 x 101 Kg/m.s.Pa, L.e. Moisture Diffusion Resistance
Factor or 'y’ volue should be minimum 10,000,

Thickness of insulafion sholl be as specified for parficulor applicafion or ags specified in Bill of
guaniifies. Samples of insulation maternal shall be submitied fer approval and shall be tested
for thermal conductivity values. Adhesive used for setfing insulafion shall be cold setting
compound non-flammable, vapor proof adhesive, shalimgr CPRX compound or equivalent
approved make.

DUCT THERMAL INSULATICHN

Thermal conduchivity of elastomeric nitile rubber shall not exceed 0.035W/ [M*K) at an
average meah temperoture of 0o C {Tested acc. To BN 12447 & EN 150 8497)

The insulation material shall be closed cell Elostormenc Mitrile rubber — Class ©

The insulation shall have fire performance such that it passes Class 1 os per BS476 Part 7 for
surfoce spread of flame, also pass Fire Propogation requirement os per B3476 Part & to meet
the Class '0" Fire caotegory reguirement as per 1991 Building Regulations (England & Wales)
and the Building Standards (Scotlond] Regulations 1990

Insulafion motenal should be approved by Local $tate’s Fire Depaoriment

Crensity of lomingted insulation matenal shall be between 50 1o 70 kKg/m?®
Crensity of foam insulation shall be between 40 to 55 Kgim?®

The matenal shall be Duct and Fibre Free
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Unlike other generic materials it should be self-extinguishing, does not drip firebaolls and does
not spread flames

Moisture Diffusion Resistfance Factor or ‘W' volue shall be minimum 60,000 for an insulation
material with laminatfion or VYaper barrier of fough aluminum foill as per EMN 12086 and Min 7000
for base foom without any lamination or vapor barrier to prevent water vopor ingress

The material shall have DDOP (Czone Depletion Potential] and GWP [Global Warming Potential)
of Zero

The Insutafion matenal shaoll withstond moximum Surfoce Temperature of +85 deg € and
minimum surface temperature of 0 deg C s per EM 14706

*  Summary of Duct Insulation Thickness

Ductling position Thk. for non-coastal places Thk. for coastal places
sA ductin RA path 13mm 12mm
Ducted return air system SA duct: 19mm . SA duct; 25mm
RA duct 13mm RA duct: 19mm
Both AL RA exposed Both 25mim !_ Both 258mm

Under deck insulation:

Underdeck Inwulation of the exposed roof shall be camed out with 0 mm Bdruded Paoly
styrene Boord having following Thermal insulation characteristics:

Insulating material: Extruded Poly Styrene boaord
Thermal conductivity: [ASTM C518) 20 days at 24 Deg C : 0.028 W/mk or better.
(The above is very essenhal that the above propertfies should be tested for 0 Days)

Density: 30 — 22 Kg/Cu. Mt

Thickness: As per BOGQ

Water absorption: As per ASTM C272: % (V / V ) : Less than 0.1
Compressive Strenth : 250 Kpa

APPLICATION

Clean the roof surfoce which s to be insulated

Secure the panel in position with the help of Gl screw washer & G| diogonal wires,

The insulafion shall also be comed out to the exposed beams and columns within the gir -
condifioned space.

Duct Acoustic Insulation:
Open Cell Mitrile Rubber Materal with Micreban for Anfifungal and Anfimicrobial Properties

> Acoustic Insulation material Properties

> Jound Abzorption Coefficient: tested oz per 15 B225/150: 354/ASTM 423C, shall be
minimum as per enclosed chart

» Recommended Thickness for Ducts

» Application Procedure

* Acoustic Material Properlies

tateral: Open cell nittile rubber sheet
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Censity: 180 - 220 Kg/m?

Insulation miaterial should be sustaining to the temperature in the ronge of -20°C to
B5C.

Insulation maoterial should be dust and fiber fres.

Moize Reduction Coefficient [NRC) value of insulafion material should not be less than
0.55 oz per fesfing standards in accordonce fo 15: 8225/150: 354/A3TM 423C.

Thermal conductivity of insulation materal should not be more than 0.045 W/mK of
35°C mean temperature as per testing standards in accordance to ASTM C 518/EM
12667 /150:8301.

Thermal resistance (R-value) of insulation materal should not be less than 1.89 F fi2
hr/BTU ot 35°C mean temperatura,

Thickness of the maotenal shall be as specified for the individua| applicafion.

The insulation shall be instalied as per manufacturer's recommendation

* Sound Absorplion Coefficient of the material at 1/3 Oclave Frequency in accerdance with

IS: 8225/130: 354/A3TM 423C is given below.

Freq(Hz) 100 [125 |140 |200 |250 315 |400 |Ss00 430
Absorption
L 0.49 |0s8 |043 |07 078 |075 |064 |041 | 0.63
coefficient
Freq(Hz) 800 | 1000 |1250 | 1400 | 2000 |2500 | 3150 |4000 @ 5000
Asorpiioe 071 |079 |os7 |o8s |08y |os87 |os87 |091 |04
| coefficient |

Acoustic Insulation of AHU Room:

Schedule | Density & Thickness Material to be Material Specifications

Number used
Density — 180 - 220 | EPA  approved | * Insulofion matenal should be
kg/ms= Open Cell Nitrile sustaining to the femperature in
Thickness — 20 mm Rubber Material the range of -40°C ta 105°C.
with  Anfirfungal | » Insulofion matenal should be dust
and Anti- and fiber free.
bocierial * Moize Reduction Coefficient ([NRC)
Properties value of insulafion materal showuld

not be |ess than 0.55 gz per tesfing
stondards in occordance fo 150
354/A5TM 423C.

* fdotercl shall hove fire elass 1 in
accordance with BS 474 part 7.

* Material shall be EPA approved
and zhall be Anfi-Fungal & Anti-
bacterial in accordance with
ASTM G21 & ASTM E 2180.

* Thickneass of the material shall be
as specified for the individual
application.

+ The insulaticn shall be installed as

_per, manufacturer's
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Schedule Density & Thickness | Material te be | Material Specifications
Number used

recommendation.
= Sound Absorption Coefficient of the material at 1/3 Octave Frequency in accordance with

15: 150: 354/A5TM 423C is given below.

Freq(Hz) 500 1000 1400 4000 5000
Absorption 0.32 0.82 025 0.82 .53
Coefficient

Kitchen Exhauwst Duct Insulohion :
Insulation Matenal
Effective Heat Resistant - Ceramic Wool Blankefs having High Temperature Stability

The Insulofion matenal should offer such chaoractenstics as High Temperature Stability, Low
Thermal conductivity, low heat siorage, excellent thermal shock resistance. light weight and
sUpenor comosion resistance.

Density of materal shall be 96 Kg/m3

Thermal conductivity value shall not exceaed 0.058 W/m.K ot an average mean temperature of
200deg C

The Insulation material should have withstfand temperature up to 14230 deg C

The insulation material shall be completely inorganic

The Insulation material shall confirms to P0A, P0B and Life Safety Code MFPA 101

it shall confirms to ASTM B84 for surface buming charactaristics of building materials

The material shall also confirms to 120 Minutes fire rating as per building insulation reguirements
The Insulation material shall be Non-Combusiible

Confirming Standards: 15-15402, ASTM C 515

it shall have Zere Fire spread index

Method of Measurement for Insulafion:

Unless othemwize specified measurement for duct and pipe insulation for the preject shall be on
the basis of cenire line measurements described herawith

a. Pipe Insulatfion shall be measured In unils of length aleng the centre ine of the installed
pipe, sincily on the same basiz oz the piping meosuremenis described earlier. The linear
meagsuremenis shall be token before the application of the insulafion. it may be noied that
for piping measurement, all valves, orfice plates ond siroiners are not separaiely
meagsurable by their number and size. I 5 fo be clearly undersiood that for the insulafion
measurements, all these accessones including cladding, valves, onfice plates and shrainers
shall be considered sircily by linear measurements along the cenire line of pipes and no
special rate shall be opplicoble for insulation of any accessories, fixtures or fitfings
whatzoever.

b, Duct Inzulotion and Acoustic Lining shall be measured on the basis of surface area along
the centre line of insulation thickness. Thus fthe surface area of externally thermally
insuloted or acoustically ined be bazed on the perimeter comprising centre line [of
thickness of insulation) width and depth of the cross section of insuloted or ined duct,
multiplied by the cenfre-ine length including topered pieces, bends, fees, branches, etc.
as measured for bare ducting.

FLEXIBLE CANVASS CONNECTIONS:
Scope:

The scope of this section comprizes the supply, erection, testing and commissioning of flexible
convoss connections conforming fo these specifications and In accordance with the
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requirement of bill of quanfities.
Specifications:

supply , installation, tesfing commissioning of of Hexible convass connections to isolote
vicrations produced by Air handling units, Axial Flow fans and other air moving equipment’s
when these are to be connected to air ducts where ever specified. Canvass connections
shall be of the same cross-sectional area as the mating fan inlet/ouilet or duct section.

Flexible canvass connection shall be provided with 45 mm galvanized meial sirio of minimum
040 mm thickness both side with minimum 0.80 mm this fabnc for eqasy connection to duct or
eguipment's. The fabric shall be fire resistant, fiberglass weave with siicone rubber coating on
both side. Flexible connector fgbnc shall withstond severe efiects of sirong sunfight,
weathering and ageing. Flexible duci cennecior fabric shall be air fight, watenprooef, virtually
chemically inert and shall not .emit foxic fumes when exposed o open flame. The flexible
canvoss connection shall be suitable to withstand the posifive and negaiive fan pressures af
point of installation to which they will be subjected fo and shall not allow perceptible leakage
and shall be completely free from stress and shall not be required 1o accept any weight.

Duct work connections to the fan inlets / outlets shall be concenincity aligned so that the
flexible connections are not subjected to any strain

Flexible Duct connector sholl be tested and cerlified In occordance with B3 476 part 7 for
class 1 and MFPA-701 from NABL accredited lab

TUBE AXIAL FLOW FANM:
SCOPE:

» The scope of this section comprisas the supply, erection, testing and commissioning of fans
conforming to these specifications and in accordance with the reguirement of bil of
quanfitfies.

s« TUBE AXIAL FLOW FAM (Tag: TA)

» Tube Axiaol Fans are suggested for Ductless Car Park Venfilation. Axial Fan shall be
adjustable pitch blode type haoving non-overoading feoture. Fan shall comprise of
following componenis.

¢+ Capacilies: Fan capaocities shall be as per the schedule shown in Tender BOG

s Fan: Fan shall be complete: with motor, moior mount, belt drhiven |or direct driven) and
vibration isolafion type, suspension amangement as per approved for construction shop
draowings.

s Caosing: shall be consiructed of heavy gage sheet steel. Fan casing, mofor mouni and
siraightening vane shall be of welded siesl construction. Motor mounting plate shall be
minimum 20mm thick and machined fo receive motor flange.

s+ Aninspection door with handle and necprene gasket shall be provided. Casing shall have
flanged connection cn both ends for ducted applications. Support brackets for ceiling
suspension shall be welded to the casing for connection to hanger bolts. Stroightening
vanes shall be aercdynamically designed for maximium efficiency by converiing velocity
pressure to static pressure potential and minimizing turbulence. Casing shall be
bondernzed, pnmed and finish cooted with enamel paind.

« Rotor: hub and blodes shall be cast oluminium or cast steel construction. Blades shall be
die-formed aerofcil shaped for maximum efficiency and shall vary in hwist and width from
hui te tip fo effect equal oir distribution along the blade length. Fan blades meunting on
the huk sholl be stofically and dynamically balonced. Extended grease leads for external
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lubrication shall be provided. The fan pifch conirol may be manually readjusted at site
upon installation, for obtaining actual airflow values, as specified and quoted,.

« Mofor shall be energy efficient, squirrel cage. thermally enclosed, fan ceoled, standerd
frame, confinuous duty, single winding/ Dahlander winding [for dual speed applications)
type suitoble for 400V/3 Ph/ 50Hz . AC power supply provided with class F insulatfion for
naormial operations and H class for smoke exhaust application . IP55 in accordonce with EN
60034-5/1EC 85. Motor Kw must be higher than Blew by minimum 10-15%.

¢  The speed of the fans shall not exceed 1440 RPM for fans with impeller diameter above 450
mim, and 2880 BRPM for fans with impellar diometer 450 mm and less. For lowest socund level,
fon shall be selected. for maxmum efficiency or minimum horsepower. Motor shall be
specially designed for low noise operafion. Fan sound level shall not exceed 75 dBA af T m
distance from the unii. Fan offenuaiors shall be provided aofter acousfic gssessment o
achieve the specified noise level within cccupied areqgs. The motor beanngs should be life
lubricoted ond completely mainfenance free ond con be used ot any installofion posifion
at indicated moximum femperature of fransported dir. The life expectancy of the beanng
should be at least 40000 hours [L10)

»  Motor conduit box shall be mounted on exteror of fan casing. ond lead wires from the
motor to the conduit box shall be protecied from the air stream by enclosing in a flexible

metal conduit.

Where axial flew fans of bifurcated type ore indicated, the motors shall be out of the oir
sfream.

PROPELLER FAN:

sCope.

The scope of this section comprises the supply. erection, tesfing and commizsioning of fans
conforming to these specificafions and in accordance with the reguirement of bill of
guanfifies,

Specifications:

Propeller fon casing, protecifion guard and impeller sholl be made with galvanized steel.
Enfire assembly sholl be enaomel pointed to aveid the rusi. The fon should hove sickle blode

impeliers,

The maximurn noise level shall not be more than 40 dB(A] at 3 meter in hemisphencal
reverberant room condition.

The fan motor should be external rotor type with 1P 54 protection fo comply 40 ° ambient
temperature and isolation against high humidity {max 80 &),

Motor shall be suitable for 410 £ 10% volts, Single phase, 50 cycles electric supply- |. The motor
[Eff1 Class-Motor must be VFD Compatible)

The Fan should be available in different diameters ranging from 200 mm to &30 mm.
statically and dynamically balanced to [§C 1940 standard.

Accessones such gs speed coniroller and mounting accessories shall be supphled with Fan.

INLINE FAN UNIT:
sCcope:

The scope of this section comprises the supply, erection, tesiing ond commissioning of fans
conforming to these specificafions and in gccordaonce with the requrement of bill of
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quanfities.
Infine Fan Unit:
Application/ Location gs per Layouts and BOQ

The IMLINE ventilafion fans shall be designed for space saving / low noise generation. Infine
fans shall preferably be single skin with swing out motors; these fans shall be complete with
casing and impeller. Direction of dischorge and rofafion position sholl be as per the job
requirement and shall be marked on the fan assembly.

The duly poinfs shall be mentioned in the schedule of quantifies. Bnef specifications for the
fans are a3 under.

The proposed fan shall be complete with casing, moior and impeler. Direction of discharge
ond rotafion position shall be in line with the loyout shown,

Housing Shall be of GE5 powder coated design. The duct connections at the inlet and
discharge side of the fan sholl be in accordance with the manufacturer standards to aveid
transmission of vibrations if any to the ducting.

Impeller Fan shall have Aluminium impeller with backward curved blades suitable for lowest
sound power level. Impeller shall be statically and dynamically balanced. Necessary ocoustic
insulation reguired to bring down the noise to the value specified in the SC& shall be camed
out if required; the product shiall be supplied with factiory insulated design in this case.

Baoll Bearings Shall be complefely maointenonce free and can be used in any mounting
position at maximum indicated temperaturs,

Fan motor Fans shall be energy efficient type hove external rotor motor or IEC standard motor
supplied with buil-in thermaol contacis. At the crfical high femperature point the thermal
contoct shall cpen and breck the power supply of the Fon. Fan motar shall be insulation class
F and protection class IP55.

Drive Drive of the fons shall be direct driven.

Performance Data All fans shall be selected for the lowest operafing noise power levels,
Caopaciiy rafings, powsr consumpiion with cperating points indicaied shall be submitted and
verfied at the time of testing and commissioning of the installation. All technical data of fans
should be as per AMCA accredited. High temp fans should have valid European ceriification
in accordance with EN12101-3.

Testing Capacity of all fans zshall be meaosured by an anemometer. Measured agir flow
capacities shall confim to specified copacifies and quoted rotings. Power consumption shall
be computed from measuremenis of incoming voltage and input current.

CENTRIFUGAL FAN:
Scope:

The scope of fhis secfion compnses the supply, ereclion, testing ond commissioning of fans
conforming to thesse specifications and in accordance with the requirement of bill of
quantities.

Centrifugal Exhgust Air Fan:

Type:

Cenfrifugal fan shall be W3l class | construction arangement 3 (i.e. bearings on both sides) or
as specified in BOGQ complete with access door, sguirel cage induction moior, v-belt drive,
beli ‘guaord ond vibration isolaters. Type. direction of discharge/rofotion and motor position
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sholl be gs shown in the drawing and/forin the bill of quaniities.

Centrifugel sholl be Double inlet Double width [DIDW) / 515W as the case moy be class
centrifugal and vibration isclators Discharge arrangements. The fans shall be o self-contained
unit comprising of motor, belt drive/direct drive arangement in suitable factory fabricated
acoustically freated housing. The efficiency of fans af operating conditions should be more
thon 75%.

Housing:

Housing shall be construcied of 14-gauge sheet steel welded construction. It shall be rigidly
reinforced ond supported by structural angles. Split casing shall be provided on larger sizes of
fans, however neoprene/asbesios packing shall be provided throughout splif joints fo make it
airfight. 18-gouge wire mesh inlet guards of 5 cm sieves shall be provided on both inlets.
Housing shall be provided with standord clean cutdocr with hondles ond neoprene gasket,
rRotation amrow shall be clearty marked on the housing.

Fan wheel:

Fan wheel shall be backward — curved non-overloading type ulilizing hollow sectionad
aeradynamically shaoped aerofoll blades. Fan wheel and housing shall be stotically and
dynamically balonced. For Fans up fo 450 mm dig, fan outlet velocity not excead 1450 rom.
For Fans above 450 mm dio, the cutlet velocity shall be within 700 meter/minuie and
maximum fan speed shall not exceed 1000 RPM. High static pressure fan speed shall be as
per manufacturer.

Shaft:
Shaft shall be constructed of steel, tumed, ground and polished.

Bearings:

Beorings zhall be of the sleeve/ ball bearing type mounied directiy on the fan howusing.
Bearings shall be especially designed for quiet operafion and shall be of the s=f aligning,
oil/grease pack pillow block type.

Motor:

Fan motor shall be TEFC, Sguirel cage, induction motor, with IP-55 protecfion and clgss 'F OR
equivatent insulation & EFF 1 as per particular application. Motor shall be suitable for 4151 10%
voits,3 phose, 50 cycles, A.C. supply. Moior shaoll be of confinvous duty and specially
designed for gquiet operafion and moior speed shall not exceed 1450 mom. Motor noameplaole
horsepower shall exceed brake horsepower by g minimum of 10%. The fon ond moior
combination selected for the particular required performance shall be of the most efficient
[smallest horsepower), so that the socund lavel is lowest.

Drive:

Flexible coupling with guard shall be provided if fan- motor arrangement iz direct drive type if
specified in bill of quantities, "V belts and pulley: shall be provided if fan-motor arrangement
is varigble dnve type. Belt guard with vent shall be provided for belt protection and heat
dissipation.

Vibration Izolation:

M.3. base shall be provided for beth fan and meter, buillt as an infegral par, and shall be
mounted on o concrete foundation through spring isolators. The concrete foundation shall be
at least 150 mm above the finished floor level,

CENTRIFUGAL CABINET EXHAUST AIR FAN:

SCcope:

The scope of this section compnses the supply, erection, testing and commissicning of fans
conforming fo these specification ond in accordance with the reguirement of bill of guantifies.

Centrfugal Cabinet Exhaust Air Fan



10.0

10.1

10.2

10.2

10.4

10.5

10.4

TECHMWICAL SPECIFICATION

Applicatien/ Location as per Layouts and Selection as per Tender annexure

specifications same as FFU above but shall be without Rlters

L 3

s Kitchen Exhaust Famn:

L 3

The fan for ldtchen exhaust shall be backwaord inclined curved impeller type with self cleaning
properties. I shall have mit load charactensiics. The motor drive frain shall be kept outside the
air sfream. Casing for Fan shall be made of Al extruded PUF insulated panels.

DRY SCRUBBER:
Equipment Descripfion

The Indusinal Elecironic A Cleaning System shall be supplied as o one-piece faciory joined
assembly of individual section(s] selected fo freat oil mist, smoke, fume, grease & dust/ powder
problem.

Unit Housing:

Housing shall be 1.2mm thick cold steel construction & powder coated to protect against rust
and corrosion. If shall have a single hinged door for cell access, located one side of the unit.
The door shall be gasketed to prevent air leakage. There shall be o safety interlock switch fo
cuf off primary supply when the access dooris opened,

Finish:
The external finish shall be a durable indusirial grade semi gloss epoxy coating.
Lonizing — Colleciing Cells:

lonzing-Collecting celljs) shall be of one-piece construction 13.38" (340mm|) deep in direchion
of girffow. The dimension of the collection cell shall be 18.69" (480mm) H x 21.65" [550mm) W
tax. All support framing, end plates and ionizer ground electrodes shall be 0.0%0 Inch [2.2mm)
thick gluminum. Both repeling and collector plates shall be 0.032 inch (0.8mm) thick aluminum
alloy motenal ngidly refgined in place with fubular spocers and fie rods. Each plate shall be
corugated, perpendicular to airflow direction. $pocing between plates shall be no less than
0.318inch {(8mmj. Each cell shall weigh af least 14 kg with at least 8 ionizing wires.

UNIT SHALL BE SELECTED IUCH THAT THE FACE VELOCITY ACROSS THE ESP CELLS DOES NOT
EXCEED 3.2 M/S & MINIMUM COLLECTION AREA SHALL BE 2.1 SGM/1000 CMH.

lonizer:

lonizing electrodes [ wires shall be of tungsten material, Agidly suppeorted both verfically and
laterally. lonizing electrode to ground elecirode spacing shall be 1.0° {25mm). High veoliage
support insuldtors shall be of Teflon matenal, glozed to enhance dielectnc sirength and retord
fracking.

Air handling Capaocity:

Each lonzing / Collecting Cell shall be capable of handling vp to 2500cmh of air. There shall
be one or two such lonizing / Collecting Cells per medule; handling up to 2500 cmh &
3000cmh per module respechively.

The roted efficiency sholl be up To 5% bosed on the NIGOSH 5024 OIL MIST TEST.4.0

Power 3upply:
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Power supplies shall be 100% solid state, operate on 240 VAC, 50 HZ, 1 Phase input and provide
a dual high voltoge output of 12 to 13 KVDC for the jonizer and 4.0 fo &.5 KVDC for the
collector in normal operatfion condifions. Currant output at the high tension shall be 12mA. A
maximum power output for the solid state cower supply shall be 120 watts to maintain the
specified collection efficiency. Integrally mounted Electrical interlocks shall be provided fo
prevent access to the high voltoge components without first interrupting the primary input
power. The power supply shall operate over a temperature range of -32 degrees F to 140
degree: F. be overloaoded seli-profecting aond accemmedaie an LED highis indicafing the
performance stafus of the lonzing/collecting cell. High voltage cultput components in the
power supply shaoll be segled with epoxy for moisture resistance.

Cutstanding Features:

The power pack shall incorporagie o short circuit arc profectien with auiomatic power
restorofion system to prevent overlood.

Performance Indicator:

There shall be 2 LED lights |Green & Red] installed on the access door of the unit to indicate
the status of the air cleaning system.

BMS [Building Monagement System) interface:

The power supply [pack] sholl have a 3 wire dry contacts (MNO/NC) for remote link to Building
Management System. This is for performance indication of the air cleaning system.

Electrical:

Factory wiring will be in accordance with the MNational Electrical Code. Required field wiring
shall conform o the MNaofional Elecincal Code aond any local code reguirements. The
manufacturer shall be informed of any locol vanances o the MNational Elecincaol Code.

AIR WASHER UNIT:
Zeneral:

Direct cooling system includes components of evaporative media, re-circulaling pump, sump
drain, overflow, gutomatic fill and level confrel ond internal piping. House all components in a
commaoen casng.

Extencr panels shall be removable fo permit access to any interor component.

The unit will be sectionalized double skin construction made out of 0.43mm white pre-coated
Gl outer skin, 0L63mm Gl inner skin, 23+/-1 mm CFC free PUF Insulotion to density of 38-

42Kg/m3. The structural construction shall be extruded aluminum profile.

The skid will have necessary cross members 1o take care of the load of fon blower assembily.
All the components of the unit will be of proper design and quality to ensure vibration free and
noiseless operation,

+ Filters
The fiiters shall comprise of HDPE filters of cell/box type consfruction with 85% efficiency
down to 20 or 10 microns. The fiiters should be sidable and washable.
Pre-coated Louvers should be provided for cutdoor installation units.

s+ Re-Circulation pumps
The recirculofion pump should be of 55 304 submersible type ond of aopproved Ebarg
make, The pump should be designed such that It can handle the designed amount of
water flow and maintain reguired heod. The pumps should be designed such that pump
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shoft horsepower [BHP) shall not exceed moeior roted horsepower throughout the enfire
operating range of the pump performance curve. Pump shall be built fo operate.

The pump shall be furnished with o non-mechanical double oil seal,

The pump motor shall be minimum 1/3HP, 0.2 Kw, 230 Volis, 50 Hz single phase motor, The
motor shall be supplied with built-in thermal protection with agutomatic reset and shall be
rated for confinuous duty.

+ Piping
Allinfermal piping shall be of UPVC,

s Direct Evaporative Medio
The media shall be celdek with Thickness of 200 mm in case of 7mm flute. The water tank
snall be mode up of 188WGE [1.2mm) thick 35 304 ploin sheet fo house adiabaiic heat
exchangers.

The water fank shell be designed as chassis to hold the heat exchangers support system.
The water disiflbution system shall be designed properly fo get proper efficiency across the
heat exchangers. The piping shaoll be used of rigid UPVC miotenal. Piping connections
should be made so asto ensure uniform distribution of water. The sump shall be fited with
float valve,

+ U-V Filter
Provide UV filter for re-circulation line .UV filtration controls the bacterial disinfections in the

supply water line thereby restricting the growth of algae and fungus. The capacity shaoll be
based on the flow rates of individual machines.

Blower Secfion:

The blower section shall include AMCA cerfified centrifugal Bockward curved DIDW fans. The
unit shall be of Gl construction. It shall have individual motor and drive and shall be mounted
on © channel frame and cushy foot mounts. The fan shall be construcied and rated based on
the delivery against the rated stafic pressure with the medio and filters in place. The fan shall
e of riveted construction and made with Gl sheet of required thickness, The fan wheels shall
be of mullivlode fype and mounted on two self alignining pillow biock bearings of required
size. The fan shall be run with the help of 'V’ groove drives as per the recommendafion of the
drive supplier. The blower housing shall be maode of machine made roll formed Pittsburgh joint
censiruction and the dnve shall be provided by o miotor of required capacity,

Motor:

Motors shall be |E2 (EEF-1) type of ABB/Siemens/BE approved make,

Control Panel:

Panel shall be Non - Comparmentalized panel and should have RYB indication -Indication
lamps, Incomer-SFU/MCCE Blower/Pump confrols- Thru' -MPCE, Contacter with OLR, Digital

display- VAF meter, ATE-PLC - for logic conirol,

It should have both Autoc and Manual mode. It should have light indicator with push buftons
for each component L.e. Primary fon aond Pump that shows On — Off — Trip status,

CAR PARK BASEMENT VENTILATION SYSTEM:
Ciesign Brief and Equipment:
A. Infroduction:

The scope of this tender is o design, supply, install, test and commission
Basement Venfilafion Systems
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Lift Well Pressunization System

The Bosement area comprises of following maojor areas:

Basement: Car Park

Car Park Area 15 proposed with ducted ventiafion system ond other areas of Basement are
proposed with dedicoted ventilation for each area.

Design Philosophy for Ventilation Systems:

The basis of venfilafion system design is based on NBC ; The rates concluded on basis of
the same are as under:

Total 15 qir changes per hour for all rooms under nermal condifions
Total 30 qir changes per hour for all rooms for Smoke exfraction mode at the time of fire.

Systemn opfion Recommended for CAR PARK Area

Tube axial fans with jet fan network duciless venfilafion System iz proposed for Car Park
Ventilation exhaust main fans for CAR PARK, The Fire Mode operafion shall be catered by
additional Tube Axiols . Duing normal mode, hence. under this opfion, the offered
additional Fire Mode TAF shall remain non-operational.

AMNMNEXURE - shows the area and volume calculations for Basement Car Park Arec

Design Notes:

Dual speed fans gvoided fo eliminate higher power consumption during fire modes on
account of increase in design stotic at 3¢ ACPH as well os to avoid installing higher rating
motors at this stage.

Fresh air fans to be normal design and Exhaust Air fans to be Treated Fire type with 300 deg
C-for 3 hrs.

Due to 1ts lower BHP consumption, Vendor to provide optlion of Centrifugal Fan for Nomal
Maode Fresh Alr and Mormal Mode Exhaust fan: in this opfion, the fire mode operation shall
be augmented by the gbove referred Tube Axial Fan only.

Section 1.00

Tube Axial Fan TAF shall be adjustoble pitch biade type having non-overioading featurs.
Fon shall comprise of following components.

Capacifies: Fon copocities shall be os per the schedules shown in 3chedule 1 and 2 for
Vanous areqs.

Fon: Fan shall be complete with motor, motor mount, belt driven {or direct driven) and
vibration isolafion type, suspension amangement as per approved for construction shop
drawings.

Casing: shall be constructed of heavy goge sheet steel. Fan casing, motor mount and
sfraightening vane shall be of welded sieel construction. Motor mounting plate shall be
minimum 20mm thick and machined fo receive motor flange.

Aninspection door with handle and neoprens gasket shall be provided. Casing shall have
flanged connection cn both ends for ducted applications. Support brackets for ceiling
suspension shall be welded to the casing for connection to hanger bolts. Stroightening
vanes shall be aeredynamically designed for maximium efficiency by converiing velocity
pressure to static pressure potential and minimizing turbulence. Casing shall be
bondernzed, primed and finish coated with enamel paint.
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Rotor: hub and blades shall be cast aluminurm or cast steel construction. Blades shall be
die-formed aerofcil shaped for maximum efficiency and shall vary in hwist and width from
hub to fip to effect equal air distibution along the blade length. Fan blades mounting an
the hub sholl be statically and dynamically balanced. Extended grease leads for external
lubrication shall be provided. The fan pifch contfrol may be manually readjusted at site
upon installation, for obigining actual airflow vaolues, as specified and quoied.

Motor: shall be energy efficient sguirel-cage, totolly-enclosed, fan cooled standard round
frame, constant speed, confinvous duty, single winding, suitoble for 415+10% wvolfs, 50
cycles, 2 phoze AC power supply, provided with class *F' insulafion. Motor shall be specially
designed for guiet cperation. The speed of the fons shall not exceed 1000 RPM for fons
with impeller diameter above 450 mm, and 1440 / 2990 RPM for fans with impeller diameter
450 mm ond less. For lowest sound level, fan shall be selected for maximum efficiency or
minirmum horsepower. Molor conduit box shall be mounied on exierior of fan cosing, and
leod wires from the motor o the conduit box shall be mounted on exiernior of fan casing,
and lead wires from the motor fo the conduit box shall be protected from the gir siream by
enciosing in a flexible metal conduit.

Drive: To fan shall be provided through direct or belt drive; belt drive shall be with
adjustable motor sheave and stondard sheet stesl belt guard with vented front for heat
dissipation. Belis shall be of oilresisiant type.

Vibration Isolation: The assembly of fan and motor shall be suspended from the slab by
vibration isolation suspension of rubber-in-shear type OR Mounted flush with the wall with
proper isolation to avoid fransmission of vibrations to the wall and struciure.

Jet Venfilation Fan

Jet Fans, o part of ductless cor park ventilation system, should be supplied as completely
assembled before dispatched fo the job site having characteristics as of high performance
ventilotion with small air volume. BEach unit sholl consist of fon having inlet cones,
proteciive screen, fwao silencers, terminal box & mountfing arms or brackets.

Fon: Fan shall be axal flow type balonced dynamicaolly and stafically. The fans shall have
adjustable aluminium iImpeller or shall be fully welded. The complete fan assembly with its
Casing, impeiler & motor [not only the motor or one of the item) shall be iImporied from
manufacturer and cerdified gz fested for 300 Deg C for 2 hours operafion.

Casing: The Casing of Jet Fans shall be made of Hot Dipped Galvanized Steel with flanges
at both ends.

Motor: The Motor shall run on the electrical power suitable for 50Kz, The Type of motor shall
be suifable for 2 speed or single speed as specified in the BOG,

Protective Guards: The fons shall hove protection guards at inlet side.

Silencers: The Jet Fans shall have silencers manufactiured from Galvanized steel length
should not be less than 700 mm.

Inlet Cone: Jet fanz shall have Inlet cone mode of Golvanized sieel
Terminal Box: The pre-wired Terminal box shall be mounted at the cuter fan Casing.
Mounting Arms / Brackets: Tha unif shall be with mounting brackets for celling suspension.

Ventilafion System Specifications:

The infent of this document iz to specify the systems and eguipment’s for Venfilation system for
asemsnt service areas / car park areas.

The equipment schedule for the same & olready provided abowve; the system shall be
designed in gccordance with the details provided under varous schedules thersin,
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A. Codes and Standards;

» Al relevant codes as per B3 for underground ventilation design sholl be complied by
the bidder.

» Duct Construction Standord as per 15:655 and applicable SMACMNA Codeas for ducting
dasign, fabrication and installation

»  MNFPA compliance for fire-safe HVAC design

»  BMC Instruction

The scope of this tender covers the design. supply. installation, testing, commissioning and
honding over of venfilation system for

a. Basement Car park greas
b. Ufility Equipment Rooms

The area, air guantity requirement and the eguipment’s for the above compliance ars
mentioned under Schedules 1 and 2 above.

JET FANS :

Jet Fan Axial Type:

The location of the jef fans should be such that 1o ensure best distribution of the inlet airflow as
far oz possible fo maintain pellution level within siatutory imifs.

Minimum velocity in the car pork at low speed o be ot least 0.1 misec
Moise ot low spead to bedess than 58 dBA @ 1M.

Quantity & location of the jet fan shall be fine-tuned after CFD analysis.
For the acceptance of the CFD report, following are the vital criteria

CFD analysis shall be caried out for both normal pollution mode and as well as during fire
mode. During notmal poliution mode analysis would be done for Air-Velocily & CO
concentration in the domain when the Jet fons are operated at half speed and smoke spill
frash air fans (if any),

During fire mode CFD analysis will be camed out for Air-Velocity, CO concenfration,
Temperature of smoke laden air in the domain and sight length i.e. visibility during smoke
cleagrance. In fire mode the Jet fan are operated at high speed and all smoke spill fans of full
speed,

» The Jet Fan secfion should consist of axial flow type with siatically and dynomically
balaonced. smoke and heat exhoust fans are reguired to be CE Lobeled or UL Listed in
accordance with “Power Yenfilators for Emoke Confrol Systems” or should be EMN-12101-3.
The fan should have agluminium impeller. The complete fon assembly with caosing. impeller
and motor shall be used only imporied also fested at 300°C for 2 hours operafion.

A. Casing: -

The casing of Jet fans shall be made of Aluminum / Galvanized steel with flanges from
boih ends. To achigve the minimum and egual clearance between the blade fips and
casing. tube casing shall mainiain its roundness by means of using one piece of sheet
metal with 0 edge flanging up.

Running clearaonce batween blade tips ond casing shall not exceed 1% of the impeller
diameter, and 2% for smoke spill high temperature fan where mechanical expansion
coefficient is different from normal ambient temperature,

B. Motor: -
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Fan motor shall be shall be suitable for 200 Deg.C @ 2 hrs. The fan moltor shall be
suitable for 415 £ 10% volis, 50 Hz, 3 phose power supply.

Fan motor bose support shall be properly secured (locked ond sealed] to the tan
housing and be of adjustable type to have precise confrol of motor shoft ceniral
position oz well asrunning clearonce between blade fips and casing.

. Silencers: -

Silencers of Jet Fon shall be provided in Galvanized construction with all foans with
appropnaie length.

silencer should have rounded nose to smooth aiflow aond a tapered tall to reduce the
ar furbulence and pressure drop.

Sllencer should be with Glass fiber as absorpiion filler matenal o achieve excellent
acoustic performances,

The complete aszembly shall provide with inlet & outlet painted protection net for
protection against foreign particle.

PERFORMANCE DATA:

All tans shall be selecied for the lowest operating noise level, Capacity rating, power
consumption with operating points clearly indicated, shall be submiftfed, and vernfied
at the time of testing and commissicning of the installation.

TESTING:

Capaocity of all fons shall be meosured by Velometer, Meaosured gir flow capacifies
shall conform to the specified capacities and guoted rotings. Power consumpfion shall
be computed from measurements of incoming voltoge and input current.

£ CO SEN3IOR3

CO sensors are g vitgl ool used for energy saving ond hence specificafion and type
used iz very important.

COC sensors should be designed for high occuracy at low concenirations, for
dateciing €O levels in the parking lof. Range Should be 0 to 250 PPM, accuracy
should be + 10% FS for 100 fo 250ppm, £5% FS for 0 1o 100ppm & warming up time
Within 30 Seconds to 0% of final value, It is used or the purpose to conserve energy
when the CO level is low.

The CO Sensors shall be placed at mid height within the space at column positions.

Upon detection, a signal is sent to the master control panel, which then determines
which fanz, on which level and ot what speed are to be aciivated.

% CONTROL PANEL WITH PLC

Control Ponels for volue enginsersd proposal as per owur design has following
feature:-

The jet fans. smoke spill fans & CO 3ensor shall be operated through Fon Starter
Parnels. The disinbuiion sholl be for all these fans in form of three phase supply.

Incoming Power feeder to each Panel shall be supplied by client. PLC panel to zone
the fons and varying of speed baosed on pellution nerms and Fire Panel feedback is
akko g pari of scope.



TECHMWICAL SPECIFICATION

We shall also provide micro-processor based Remote Logic controller with oll logics
and buili-in 4 fine HMI {minimum) for monitering the Panel individually.

The scope shall also include linking of all local PLC installed in the individualfin
combination Power distribution Panel with o MASTER LOGIC COMNTROLLER [MLC)
where status of all Panels can be monitorad.

This MLC is fypically ploced in BMS room for cenfralized monitonng. Communication
between Local Logic Confreller will be Ethemet / Profibus / Modbus, MLC will hove of
leqst 5.7inch HMI with touchscreen for Cperator Interface:

LS shall hove provision for fuiure expansion fo link with client BMS.
LOGIC of Fons switching on during fire is also o part of SCOPE,
MASTER LOGIC CONTROLLER PRIMARILY COMSISTE OF
Frogrammable logic controller [PLC).

Touch screen bosed human machine inferfoce [HMI) placed in an operator
pandant.

Communication bus protocol like Ethemet / Medbus for interface with control panel.
MLC WITH TOUCH SCREEN DISPLAY ARE PROVIDED TO

Control the Jet fan operation based on the CO level,
Flexibility in modifying the legic of control at site.

¢+ Jingle point monitonng window for all Jet fon and sensor status with respect to
speed & Cument of individual Jet fans ond CO level of eoch sensor can be
monitored.

¢+ Disploying the energy (KW| consumed viz.o.viz the fofal installed KW

s Diognostics of individual fan status

HUMAN MACHIME INTERFACE:

»  Touch screen HMI is provided as easy inferface for monitonng & diognosiics.

s  Varables ke ON [ OFF fime, sequence of operafion efc. Can be viewed in the
screen and

« meodified as a vaoriabls

o Thus, HMI works like a localized SCADA system

» Details of screen developad iz os follows:

Reduced hardwire in control panel, - reducing MTBF {mean time between failure)
Jingle cable communication between control panel to master logic controller

single point operation of the control panel— ease of operator control

Fire cperation control via extermnaol input (from fire panel/BM3) or selection at

contral panel.

Continucusly monitor the fan status (speed / current) and sensor status [CO levels) at

single ooint

Integrafion with building ocuiomation conirclz for seamiess confrol of complete
building sysiems
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it is also possible to set a Time-stamp where the Operation of Car park venfilation can
be started / switched off based on Pre-programmed fime schedule which can be set

based on actual Load on Car parking,

in any of the
Level

the alarm  defechion
sysiem, affer g 2-3 minuie
delay, the jef fans resume

operated at full
speed in fire level o
achieve 15 ACH.

POLLUTION JET IMPULSE FANS PARKING EXHAUST SMOKE
LEVEL AXIAL FANS EXHAUST FANS
CO<30PPM | OFF. Howewver, all Jet | All fans shall operate | OFF. |
Fans shall operate for 5 | of such o soceed in
minuies every one nhour | each lavel to
imespective of CO level | achisve 2 ACH
when the car park is QM.
CO =>30=50|low 3Speed for the | All fons shall operate | OFF.
PPM respeciive fans | at such speed in
connected to the CO | each level that i
sensors Group. directly proportional
to the CO level
[Generally within 2-4
ACH]
CO =50 PPM | Low Speed for the | All fans shall operate | OFF.
respeciive fans | ot such speed in
connected fo the CO | each
sensors Group. level.[Generally up
to & ACH]J |
In cose of Fre | Alljef fans are stopped atf | All  fans  shall  be | All fans shall be

operated ot
full speed in
fire level fo

achieve 30
ACH.

at high speed. This delay

i fo preveni spreod of

smicke and  assist in

evacuation of people
| dunng fire.

14.0 STAIRCAZE & LIFTWELL PRESSURIZATION:

Stairwells and elevator shafts can become smoke logged thereby blocking evacuation and
inhibiting fire fighting. Once inside a protected route, people in a building should be able fo
make their way fo o final exit and safety in the open air. As per BS - 5588 Porf-4 1978 "It is the
smioke and toxic gases, rother than the flame, that will in the first instonce inhibit this
movement and the exclusion of the smoke and gases from the protected routes is thus of
great importance

To achieve the obove, o two-stoge compensated type stair well pressurizafion zystem is
envisaged for all the stairwell shafts to ensure normal stairwell ventilation during normal
condifions and aftain higher pressure for prevenfion of smoke accumulation during fire or
emergency. Automotic pressure compensation ogainst door openings shall be achieved by o
varnable air flow rate by varying the: fan speed. The conirel signal shall be cobiained from o
pressure sensor confroller that senses the stafic differenticl pressure befween the siair fower
and the occupied zone and gives feed back for comreclive aclion.

14.1 Cresign Guidelines

As per, B3- 558 part 4. ASHRAE manual, an opfimum pressure lavel of 50 Po dunng emergency

operalion shall be maintained across the stairwell door and ambien!, Maximum pressure
difference i1s expected to exist when all the doors are closed,

If the stairwell shaft and lebby is in the core of the building a posifive pressure between 25 and
30 pa shall be maintained in the lobby and o positive pressure of 50 pa shall be meintained in
the 6t shaft. The mechanism for the pressurization shall act cutomatically with the fire
olarm/sprinkler system ond it shal be possible to operate this mechanically also.
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TECHMWICAL SPECIFICATION

If the staircase is in the core of the building and cannot be ventilated ot each landing. @
positive of 5-mim. w.g. by an electrically operated blower/blowers shall be maintained.

Table A: Pressurization Level BS 5538 Port-4

Pressunzation Level [Poscal)
Emergency Opergfion Reduced Operafion
Uptol2m S0P &Pa
_Above 12m . 50Pa ] 15Pa

The Existing Application Falls In “Above 12 M" Category
AlR IMTAKE AND DISTRIBUTION

The supply gir intake should be separated, from wvarious exhaust shafts and roof smoke ond
heat vents. Open venis of elevator shofts or other buillding openings that may expel smoke
during o fire should be located remotely from the intake air location. This separation should be
maximum possible.

The air supply to the pressurized staircase should be evenly distributed throughout the whole
height of the staircase. The air outlet grlles should be locoied not more than three storey apart
preferably the ocir be injected af each floor fo prevent loss of pressurizafion through o few
open doors. The system shall be capaoble of automatic shut down in events of smoke
feedbock infe the fower.

The proposed stoirwell pressurizofion system shall basically comprise of but not imited 1o

SISW industnal type backward curved centrifugeal fon for-each stair well with discharge rouie
duly ducted operated by suitable 4 pele TEFC inducfion motor oz per the specificafions
provided later herein.

Fan hMotors shall be cperated by Varable frequency drive fo compensate and maintain the
desired pressure difference in the stairwell

Intake assembly with necessary louvers and filters.

Distnbution Gl ducting with grills, The grillz shall suite to the interors within the buillding. The
specifications of the duct work and grills shall be as specified elsewhere.

Related slecincal work comprising of power and control panel

Automation system comprising of

. Field DP Transmitters 1o provide DF feedback and vary fan speeds to counter the leakage
sitvations durng normal and emergency operdtion

i. Smoke sensors o check & give clorm and shut down the system during reverse smoke
feedbock.

VARIABLE FREQUENCY DRIVES

Seneral Reguirements

This specificofion covers complete vanable frequency drves (VFDs| designofed on the

drowing schedules fo be varigble speed. All stondord and optional features shall be included

within the VFD.

The frequency cenverier shall not be o generalpurpose product, but a dedicated HVAC
engineered product.

The VFD and ifs options shall be factory mounted and tested as a single unit under full food
before dispatch.

The VFD shall be tested to UL 508C. The appropriate UL label shall be applied.
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The VFD shall be CE marked and conform to the Europeson Union Electre Magnetic
Compafibility directive.

The WFD shall be UL listed for a short circuit cument rating of 100 kA and labeled with this rating,
Technical Requirements

The WFD shall convert incoming fixed freguency three-phase AC power info an odjustable
freqguency ond voltage for confroling the speed of three-phase AC motors. The motor current
shall clozely gpproximate o sine wave. Motor volioge shall be varied with frequency fo
mainfagin desired mofor magnetizalion cumrent suitable for the driven load and fo eliminaie the
need for moter derating,.

When properly sized, the VFD shall allow the motor to produce full roted power at rated motor
voliage, cument, ond speed without using the mofors service factor. VFDs ufilzing sine
weighted/coded modutation [with or without 3rd harmonic injection] must provide daiag
verifying that the motors will not draw more than full load curent dunng full load and full
speed operation,

The VFD :shall include an input fullwave bridge rectifier and muointain o fundamental
|displacement] power factor near unity regardless of speed or load.

The VFD shall have o dual 5% impedance DC link regctor (harmonic filters) on the positive and
negative rails of the DC bus to minimize power line harmonics and protect the VFD from power
ine fransients. The chokes shall be non-soturating. Swinging chokes that do not prowvide full
harmonic filtering throughout the enfire load range are not acceptable.

VFDs with soturating (non-inear) DC link reactors shall require an additicnal 3% AC line reactor
to provide acceptable harmonic performance aof full lood, where harmonic performance is
most critical.

IEEES17. 1992 recommendations shall be used for the basis of calculation of foial harmanic
distorficon (THD) af the point of common coupling [PCC). On reguest YFD manufacturer shall
provide THD figures for the foial connecied load. The coniractor shall provide details of supply
fransformer rafing, impedance, short circuit curent, short circuit iImpedance eic fo allow this
calculation to be made.

All VFDs shaoll contoin infegral EMC Fliers 1o offenuoie Rodic Freguency Interference
conducted to the AC power ine. The VFDs shall comply with the emission and immunity
requirements of IBC &1800-3 : 2004, Category C1 with 50m moior cable |unresiricied
disiribution). The suppliers of VFDs shall include additional EMC filters If reguired fo meef
compliance to this reguirement,

The VFD's full load output cumrent rating shall meet or exceed the nomal rated currends of
sfandard IEC induction motors. The VFD shall be able to provide full roted output current
continuously, 110% of rated cument for 40 seconds and 120% of rated torque for up to 0.5
second while starting.

The VFD shall provide full motor torgue ot any selecied frequency from 20 Hz to bose speed
while providing a vanable torque V/Hz cuiput at reduced speed. This iz te allow driving direct
drive fans without high speed derating or low speed excessive magnetization, as would cccur
if o constant torque V/Hz curve was used at reduced speeds. Bregkaway current of 160% shaoll
be available.

A programmable gutomaofic snergy ootimizotion selection feaiure shall be provided aos
standard in the VFD. This fegiure shall outomatically aond: confinuoously monitor the motor's

speed and load 1o adjust the applied voltaoge to. maximize energy savings,

The VFD must be abile fo produce full torgue af low speed o operate direct driven fans.
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Output power circuit switching shall be oble to be cccomplished without intetlocks or
damage fo the VFD.

An Automatic Motor Adaptation algonthm shall measure moter stator resistance ond
reactance to opfimize performance and efficiency. It shall not be necessary to run the motor
or de-couple the motor from the load to perform the test.

Galvanic isolation shall be provided befween the VFD's power circuility and confrol circuiiry fo
ensure operator sofefy and fo protect connecied elecironic confrol equipment from damaoge
caused by voliage spikes, current surges, and ground loop currents. WFDs nof including either
galvanic: or oplical sclation on beth analog /O and discrete digital /O shall include
additional isolation modules.

VFD shall minimize the gudible motor noise through the used of on odjustable carrier
frequency. The camer frequency shall be auiomatically adjusied 1o oplimize motor and VFD
operation while reducing motor noise. VFDs with fixed comer frequency are not accepiable.

The VFD shall allow up to at lecst 100 meters of SWA [Single Wire Armour| cable to be used
between the FC and the motor and allow the use of MICS [Mineral insuloted Copper Sheath)
cable in the motor circuit for fire locations.

Protective Fealures

A minimum of Class 20 12t electronic motor cverload profection for single motor applications
shall be provided. Overlood protection sholl automatically compensate for changes in motor
speed,

Frofection against input transients, loss of AC line phase, output short circuit, ouiput ground
foult, over voitoge, under voltage, VFD over temperature and motor over femperaiure. The
VFD shaoll display all faults in plain language. Codes are not acceptable,

Protect VFD from input phase loss. The VFD should be able to protect itself from damage and
indicaie the phaose loss condifion. During an input phase loss condifion, the YFD shall be able
to be programmed fo either tnp off while displaying an alorm, issue a warning while running ot
reduced outpul capacity, or issue g waming while running af full commaonded speed. This
function is independent of which input power phose is lost.

Protect from under volioge. The VFD shall provide full rafed oufput with an input voltage os
low as 0% of the nominal. The VFD will confinue o operate with reduced outpuf, without
faulting, with an input voltage as low as 70% of the noeminal voltage.

VFD shall include curent sensors on all three output phases to accurately measure motor
current, protect the VFD from output short circuits, output ground faults, and act as o motor
overload. If an output phase loss is detected, the VFD will rip off and identify which of the
output phases is low or lost.

i the temperature of the VFD's heat sink nses to 80°C, the WFD sholl automafically reduce its
carrier frequency to reduce the heat sink temperature, It shall olso be possible to program the
VFD so that it reduces its output cumrent imit value if the VFD's temperature becomeas too high,
In order to ensure operation during periods of overload, it must be possible to program the
VFD to automaiically reduce ifs output current to o progrommed wvalee during periods of
excessive load. This allows the VFD to confinue to run the load without fripping.

The YFD shall have femperafure-controlled cooling fan(s) for quiet operation, minimized losses,
and increased fan life. At low loods or low ambient temperatures, the fanis) may be off even
when the VFD iz running.

Protect from output switching: The VFD shall be fully protected from switching -a contacior /
Eolator ot the cuiput without cousing npping e.g.: for switching on/off the isolators of the AHU
{ veniilation fans / pumps near the motor with VFD in O mode.
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The VFD shall store in memory the last 10 alarms. A descripfion of the olorm, and the date and
fime of the alarm shall be recorded.

When used with o pumping system, the VFD shall be able to detect no-flow situations, dry
pump conditions, and operation off the end of the pump curve. it shall be programmable to
take appropriate proteciive action when one of the cbove situations is detected.

Intarface Features

Hand, off and Auto keys shall be provided on the confrel panel to start and stop the VFD and
determine the source of the speed reference, |1 shall be possiole 1o either disable these keys or
password protect them from undesired operation.

There sholl be on "Infe” key on the keypod: The Info key shall include “on-line” conlext
sensifive assistance for programming and frovbleshooting.

The VFD shall be programmable fo provide a digital cutput signal fo indicate whether the VFD
is In Hand or Aute mode. This is fo alert the Building Automation Systern whether the VFD is
being controlled locally or by the Building Automation System.

Password profected keypad with alphanumetic, graphical. backlit disploy can be remotely
mounted. Two levels of password protection shall be provided to guard ggainst unautherized
parameter changes.

All VFDs shall have the same customer interface. The keypad and disploy shall be idenfical
and interchangeable for all sizes of VFDs.

To set up multiple VFDs, it shall be possible to upload all setup parometers to the VFD's keypad,
place that keypad on all other VFDz in fum and download the setup paramefers fo each VFD.
To faciifote seffing up VFDs of various sizes, it shall be possible fo downlood from the keypad
only sze independent parameters. Keypad shall provide visual indication of copy status,

Cisplay shall be programmable fo communicate in mulfiple longuages including English,
Chinese, Korean, Jopaness, Thai and Indonesian.

A red FAULT light, o yellow WARNING light and a green POWER-ON light shall be provided.
These indications shall be visible both on the keypod ond on the WFD when the keypod is
removed,

A guick sefup menu with factory presst typical HYAC paorometers shall be provided on the
VFD. The VFD shall also have individual Fon, Pump. ond Compressor menus specifically
designed to facilifote star-up of these opplications.

A three-feedback PID controller to confrol the speed of the VFD shall be standard.

This controller shall accept up to three feedback signals. it shall be pregrammable te compare
the feedbock signals fo o common seipoint or fo individual setpoints and to automatically
select either the maximum or minimum deviating signal as the confroling signal. It shall also be
possible to calculate the controling feedback signal as the average of all feedback signals or
the difference between a pair of feedback signals.

The WFD shall be able to apely individual scaling fo each feedback signal.

For fan flow fracking applications, the YFD sholl be able to calculate the square reot of any or
all individual feedback signals so that a pressure sensor can be used to measure air flow.

The VFD's PID coniroller shall be able to actlively adjust its setpoint based on flow. This ollows
the WFD to compenzate for g pressure feedbock sensor which is locaoted near the ocutput of
the pump rather than out in the conirolled system.
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The VFD shall have three additional PID controllers which can be used fo conirol domper and
valve posifioners in the system and to provide seipeoint reset,

Floating point confrel interface shall be provided to increase/decrease speed in raspense fo
contoct closures.

Five simultanecus meter displays shall be availoble. They shall be seleciable from [aof o
minimum), frequency, motor cumrent, motor voltage, VFD oulput power, VFD oulput energy,
VFD temperature in degrees, feedbaock signals in their own unifs, among ofhers.

Progrommable Sleep Mode shall be: able to stop the VFD. When iz culput frequency drops
below set “sleep” level for o specified time, when an external contoct commands that the
VFD go info Sleep Mode, or when the VFD detlects a no-flow sifuation, the WFD may be
programmed ic sfop: When the VFD's speed s being confrolled by its PID controller, it shall be
possible 1o program a “wake-up” feedbaock value that will cause the VFD fo start. To gvoid
excessive starling and stopping of the driven eguipmeni, it sholl be possible to program a
minimum run fime before sleep mode can be inifiated and a minimum sleep fime for the VFD.

A run permissive circuit shall be provided to accept a “system ready” signal to ensure that the
VFD does not start until dampers or other auxiliary equipment are in the proper state for VFD
operation. The run permissive circuit shall clso be capable of initiating an cutput "run request”
signal to indicate to the externcl eguipment that the VFD has received a reguast to run.

VFD shall be programmable to display feedback signals in appropriate units, such as inches of
water column (in~wg), pressure per square inch (psi) or femperature (°F). Examples can be
room temperature in 0OC, return air temperature in 0C, supply ar temperature in 0C, CO2
concantrafion in ppm, prassure in bar, differential pressure in P31 etc.

VFD shaoll be programmable fo sense the loss of load, The VFD shall be programmable to signal
this condifion via a keypad waming. relay output and/or over the serial communications bus.
To ensure: ogainst nuisgnce indicafions, this fegfure must be based on motor forque, not
current, and must include a proof timer to keep brief penods of no load from falsely friggering
this indication.

Standord Confrol and Manitonng Inpuis and Qutputs

» Four dedicated, programmaoble digital inputs shall be provided for interfacing with the
systems conirol and safefy interlock circuitry.

+ Two ferminals shall be programmable to act as either as digital cutputs or additicnal digital
inputs.

» Two programmable relay outputs, Form C 240 WV AC, 2 A, shall be provided for remote
indication of VFD status.

s« Eachrelay shal hove an adjustable on delay / off delay fime.

+ Two programmable analog inputs shall be provided thot can be either direci-orreverse
acting.

+ FEach shall be independently selectable to be used with either an anaolog voltage or
current signal.

« The maximum ond minimum range of each shall be able to be independenily scalable
from 0 to 10V dc and 0 to 20 mA.

» A programmable low-pass filter for either or both of the analog inputs must be included to
compensate for noise.

¢  The VFD shall provide front ponel meter displays programmaoble fo show the value of each
analog input signal for system set-up and froubleshooting,

« One programmable analog cumrent output (0/4 o 2C mA) shall be provided for indication
of VFD siaius. This ouiput shall be programmable to show the reference or feedback signal
supplied to the VFD and for VFD ouiput frequency, cumrent and power. It shall be possible
to scole the minimum and maximum values of this output,

s+ [t snall be possible fo read the status of all analog and digital inpuis of the VFD through
senal bus communicalions.
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i shal be possible to commond all digital and cnalcg oulput through the seral
cormmunicafion bus.

Optional Control and Monitoring Inputs and Cutputs

it shall be possible to add optional modules to the YFD in the field to expand its anclog
and digital inputs and outputs.

These modules shall use rigid connactors fo plug infe the VFD's control cord.

The YFD shaoll automatically recognize the oplion module after it iz powered up. There shall
ke no need fo manually configure the module,

todules maoy include such items as:

Additional digital outputs, including relay cutpuis

Additional digital inpuis

Additional onalog euipuis

Additional onaleg inputs, including Nior Pt femperature sensor inputs

it shall be possible through seral bus communications fo control the status of all ophional
analog and digifal outputs of the VFD.

standard programmable firefighter's ovemide mode allows o digital input to conirol the VFD
and overide all other local or remote commands. It shall be possible o program the VFD so
that it will ignore most normal VFD safety circuits including motor overload. The VFD shall
display FIREMODE whenever in firefighier's ovemde mode. Fremode shall allow selection of
forward or reverse ocperation and the selection of a speed source or preset speed, as required
to accommodate local fire codes, stondards and conditions.

A real-time clock shall be an infegral part of the VD,

1.

2.

It shall be possible to use this to display the current date and fime on the VFD's display.

Ten programmable fime perods, with individually selectable ON gnd OFF functions shall be
available. The clock shall also be programmable o conirol start/stop functions, constant
speeds. PID paromefer sefpoinfs and output relays. s shall be possible o program unique
events that occur only during nomal work days, ofhers that occur only on non-work days,
and others that occcur on specific days or dates, The manufacturer shall provide free PC-
based software fo set up the calendar for thiz schedule,

All WFD faults shall be fime stamped 1o aid froubleshootfing.
it shall be possible o program moinienance reminderz based on date and fime, VFD
running hours, or VFD operating hours.

The redHime clock shall be able to fime and date stamp all faults recorded in the VED
fault log.

The VFD shall be oble to store load profile data to assist in analyzing the system demand
and energy consumiption cver time,

s+ The VFD shall include o seguenfial loegic contfroller fo provide advanced control
interface capaobilities. This shall include:

Comparators for comparng VFD analog values to programmed trigger values

Logic operators fo combing up fo three lngic expressicns using Beolean algebra

Deloy fimers

A 20-step programmable structure

The WFD shaollinclude a Cascade Confroller which ollows the VFD o operate in closed loop set
paint [PID} coniral mode one motor af o confrolled speed and conirol the operation of 3
additional constant soeed motor starters.

Senal Communicafions
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The VFD shall include a standard ElA-485 communications port and capabilties to be
connected o the following serial communication protocols ot ne additional cost and without
a need to install any additional hardware or software in the VFD;

»  Metasys M2
»  Modbus RTU

VFD shall hove standard WS port for direct connection of Personcl Computer [PC) to the VFD.
The monufaciurer sholl provide no-charge PC soffware to allow complete setup and access of
the YFD and legs of VFD operation through the USE port. If shall be pessible to communicate
to the VFD through this USE port without inferrupting VFD communications to the: building
mangagement system.

The VFD shall have provisions for an opfional 24 V DC bock-up power inferface o power the
VFD's conirol cord. This 5 fo allow the VFD to conifinue io communicaie 1o the building
auvtomaotion system-even if power fo the VFD is lost.

Adjustments

The VFD shall have a manually adjustable camier frequency that con be adjusted in 0.5 kHz
increments to allow the user to select the desired operating choracteristics. The VD shall also
be programmable to automatically reduce Hs camrier frequency fo gveid fripping due fo
thermal loading.

Four independent setups shall be provided.
Four preset speeds persetup shall be provided for o total of 16.

Each sstup shall have two proegrommable rampe up and ramp down fimes. Acceleration and
deceleration ramp fimes sholl be adjustable over the range-from 1 fo 3,600 seconds.

Each sefup shall be programmable for g unigue cument Iimif value. If the oulput current from
the WFD reaches this value: any further altempt to increase the current produced by the VFD
will cause the VFD to reduce its output frequency fo reduce the load on the VFD, If desired, it
shall be possible to program o timer which will cause the VFD to inp off affer o programmed
firme period,

if the VFD fmps on one of the following conditions, the VFD shaoll be programmaoble for
automatic or manual resel: external interlock, undervoliage, over-vollage, current limit, over
temperatura, and VFD overload.

The number of restart attempts shall be selectable from 0 through 20 or infinitely and the time
between ottempts shall be adjustable from 0 through 608 seconds.

An automatic “start delay” may be selected from 0 to 120 seconds. During this delay fime, the
VFD shall be programmable to either apply no voliage to the motor or apply @ DC braking
current if desired.

Four programmeble crtical frequency lockout ranges to prevent the VD from coperating the
load ot o speed that couses vibration in the driven eguipment shall be provided. Semi-
automatic setting of lockout ranges shall simplify tha sef-up.

Opthional Features

All opfional features shall be bwilt ond mounted by VFD manufacturer gz an inbuilt foctory
solution. All opfional features shall be UL listed by the VFD manufaciurer as a complete

assembiy and camy a UL lobel.

8 Service Conditions
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TECHNICAL SPECIFICATION
Ambient temperature ot full speed, full load operation with contfinuous drive rated output
current:
- 10to 45°C forratings upto 70 kW without derafing
- 10 to 40°C Torratings 110 kW and higher without derating
Relative Humidity: O fo 5%, non-condensing.
Elevation: Up to 3,300 feet without derating.
AC ine voltage vanafion: + 10% of nominal with full cutput,
VFD Enclosure profection: IP 53, infegral, with ne addifional cabinets.
Side Clegrances: No side clearonce shall be reguired for cooling.
All power and contrel wiring shall be dons from the boftom.
All VFDs shall be plenum rated.
Quality Assurance
To ensure guality, the complete VFD shall be tested by the manufacturer. The VFD shall drive g
motor connecied to a dynamometer af full load ond speed and shall be cycled during the
automated test procedure,
All optional features shall be functionally tested af the factory for proper operation.
INSTRUMENTATION 3Y3STEM
Fan Coill Thermostatic Controller
Fon coil contfrollers shall be digital fype and designed for healing ond cooling application. The
controller shall hove digital display of room femperature which shall be progrommable

through a set-point knob. The unit shall be provided with liquid filed sensing element.

Controller shall be locaoted oround § feet above floor in the locaotion of avg. temperature
without exposure to heot generating areos.

Range : 4010 POF
Ambient Operating Temp : 0-—105F

Switch L snop Acting Type
Cover L Thermoplastic
Base : 53

Listing ; ULATSA

The proposed rocom thermosiatic coniroller shall be BMS communicable.
Field Instruments — Sensors and Transmitters

Factory Calibration, Supply, Installation with all required fixtures and accessories, Testing, Site
calibration and Comrissicning of Field Sensors and Transmitters tabuloted as per 300G

Brief Specifications for the field devices are provided below: however, detalled installation and
other specificafions are provided in the matenal specifications which vendor shall comply to.

Temperature Sensors
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Temperature sensors shall be of the resistance type and shall be either three-wire 100 ohm
platinum RTD, or two-wire 1000 ohm platinum RTD. General specifications for these are as
under

Materals: Mickel or Plafinum element,
Mounting: Duct/Pipe, Room

Range: -10°C to 60°C, 0°C to 70°C
Accuracy: +/- 0.3°C

Cutpul: Resisfive 1000chms @ 21°C
Approval: ULW/CSA/FM/Eg

[ T Y 6 Y N Y o

special: Duct Elerment Holder, Brass Well Assembly, Room Mounfing Bracket and Cover
Hurnidity Tronsmitters

The sensor shall be o solid state; resisionce fype relafive humidity senscr of the Bulk Polymer
Design.

The senzor eflement shall be washable and shall resist surfoce contominations.

(&}

Materials: Polymer

Mounting: Cuct or Wall

Range: 0% fc 100%

Accuracy: +/-3%

Protection: 0-100% non-condensing
Cutput: O-10vDC, 4-20mA
Approval: UL/C3ASFM/Eg

special: Duct or Wall Mounting Kit

[ S T )y R R

Mote: A combined T+Rh (Temperaiure and Humidity sensing) can be offered by wvendor
complying with individuga! sensor specificafions as above.

Combined THREH Transmitter

Combined Temperature and Relative Hurnidity Sensors/Transmitter (Insigled in AHU RA path for
Hurnidity and Temp sensing)

1. The sensor shall be o solid state, resistance fype retative humidity sensor of the Bulk Polymer
Design. The sensor element shall be waoshable and shall resist surfface contaminations.

o Maoterals: Polymer

2 Mounting: Duct or Wall

o Range: 0% fo 100%

o Accurocy: +/-3%

o Protection: 0-100% non-condensing

o Outpuf: 0-10vDC, 4-20mA for Rh / RTD output for T sensor
o 3Ipecial: Duct or Wall Mounting kit

o Combined Temperature sensor RTD Type

Pressure Transmittiers

Pressure transmitiers shall be constructed to withstond 100% pressure overrange without
damoge and to hold calibrated gccuracy when subject fo o momentary 40% over-range
input.

hatenals: 33 body and Brass bellows

Accuracy: 2 0.5 %R

touniing: Pipe mounted af Pumps discharge poinis

Op Pressure Range: To Suit Pump Cischarge Pressures ranging from 1kg/om2 1o 6 kgfom?2
Operafing Temp Ronge: -30 °C 10:80 °C

[ T R T 5 T
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Protection: IP&5 Housing.

Cutput: 0-10V [or as suttable for DDC input|

Approval: UL/C3ASFM/Eg

special Pipe taps and shut off valves provided by Mechanical Confractor

Differenfial Pressure Transmitters

The DP Transmitter shall be for air DP and supplied with all Accessornies (for AHU Discharge Duct
pressure measurement and for Shaft OP measurement for stairwell pressurizairain system)

L

General Air Differentiol Pressure Transmifter Reguiremenis:

a. Pressure fronsmitters shall be consfrucied fo withsiond 100% pressure over-range
without domage and to hold calibrated accuracy when subject o o momeniary 40%
aver-range input,

. = Motenals: Bross bellows
= Mouniing: Pipe mounted
= Range: 100mbar to Sbar, 80mbar fixed differential,
=~ Cperating Ronge: -307°C to 80 °C
= Protection: 10 bar Differenfial overpressurs, PSS Housing.
= QCuipui: Changeover contact, 1A @ 250Vac
=~ Specicl: Pipe taps and shut off valves provided by Mechanical Confractor.

c. Differential pressure transmitters used for flow measurement shall be sized to the
flow-sensing device and shall be supplied with shutoff ond blead valves in the high and
low sensing pick-up fines |3 valve manifolds).

d. Provide a minimum of a NEMA 1 housing for the fronsmitter. Locate tronsmitters in
accessible locol contfrol panels wherever possiole,

Low air prassure, differenfial pressure fransmitters used for room filter moniforing. Shaoll
be equipped with o LED display indicating the fransmitter output signal

Liquid Level Transmitiers (water duty)

The proposed liquid level sensors shaoll be of noncconfact ulirasonic type and bolance
spacifications as below

[ TR R e R
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Mounting: Tank with all necessary fixiures fo ensure plumb installotion
Range: 0.5m fo 8m

Accuracy: 0.25% measuring range

Protection: -20-80 °C., IP48

Cutput: 0-10vDC, 4-20mA [matching the DOC protocol)

Approval: UL/CSA/FM/Eg

+ Ipecial: Tank Mounting Ki to be supplied

Differential Pressure Switches (water duty)

[ T Y O Y o TR o Y

tMounting: Cischarge and Suction Ports of Pumps for hydraulic siatus
OperafingTemp: -1 o 70 deg C

Wetted parts: Polyeurethane dio / eq.

Type: SPOT Precision snap acting fype (10 million cycles)

Approval: UL/CSA/FM/E.

Operaling Pressure: 0-150 psi

Repecotability: £ 1 % span

s Protection/Usting : NEMA 4/UL

Damper Actuators
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Mounting: Fresh Air Dampers for Public Area AHUs

Action - spring return (0-20deg turn max.)

tModulating Type operating on 0-10V/4-20mA to meet Controller Cuiput
Torgue = &-10 Nm (to suit damper demand)

Run fime =150 s (opp.)

shoft diometar = &-26 mm adjustable

Protection / Lising = IP 54 [ UL-CE

s«  Environmental = Minus 30 fo Plus 50 C / #5% non-condensing

i T o L A T T

Clamp On type Flow Meter
o Location: Chilled Water Beturn header from chiller

o Type: Ulirosonic fype — clomp on type.
o -Accuracy: 2% of full scale
o For pipessize upto: 200 mm MB with reguired fixtures
o Lisfing: UL/CE
s« MNoinserfion in the pipeas is required.
CO2 Sensor
o To trigger: Fresh Air damper actuater through DEC Controller
o Location: At 8 feet in center to suit interors for public areas
o Coverage: 100 sit area ot 8 feet ht @ 120 degrees
o Responze fime: 1 sec
o Jensitivity adjustment: Required
o Lsting: UL/CS
o Accuracy: As per mfr sid.

« Installed with all required fixtures

Insertion Flow Meter

Location: Chilled Water Supply header from chiller
Type: Turbine/Eg.

Accuracy: = 1% of full scale

Sensor body: 33 314

Shafi: Ni bound Tungsten Carbide eq.

Beanngs: Ruby eqg.

For pipes size upto: 200 mm MNBE

s Lisiing: UL/CE

(i T 5 R T T T 5 Y

Control Valves

For FCU

Type: 2way

Location: FCU inlet [diverting) OR FCU outlet {mixing)

Actuator Type: Twe position / ON/SO type

Actuator defails: IP 40 protection/24 V AC /Direct Mount spning return
Valve Body: Forged Brass with Cr plated stem

Listing: UL/CGE

For AHU

Type: 2 way Pressure Independent Balancing cum Confrol Valve
Location: AHUY inlet

Body: Bronze with 53 3tem

Actuator Type: Medulating/Direct meount spring retum

Actuator details: 0-10V signal/IP 40 protection/230V AC

For Chiller Isolation

Type: 2 Way butterfly type/equal percentage

Location: Chiller outlet

MOC : Body Ductile Iron / EPDM Seat f Shaft & Disc 204 38

G oo 0O 0 0 000 0 00 060 0 a0
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TECHMICAL SPECIFICATION

o Actuator: Spring return ONJOf [ 24V AC

s Profechion: MEMA 2
AIR CURTAINS:
SCOPE:
The scope of this section comprises the supply. erection, tesfing and commizsioning of fans
conforming to these specificafions and in accordance with the reguirement of bill of
guanfifies,
Aijr Curtains
Proposed fo frop the Air-Condifioned gir near enirances opening info AC areas, the Ar
Curigins shall be installed on the MonAC portion of the enfrance/exit doors; the length of the
curfgin assembly shall exceed the actual width of the OPEM-Door Porficn for effective
enfrapment of conditioned air.
Curtains shall be CRCA Powder Coated with suitable color shade, Polymer Suction Grille.
Impellers shall be Aluminium material, stotically/dynamically balonced, low noise opseration,
forward curved driven by Motor of reputed make, 240 V. Single phaose and double ended
shaft.
SENSORS AND TRAMSMITTERS:

General Reguirements

All Sensors should comply to fellowing minimum general reguirement

- It should be CE/UL Cerfified
- Should have individual senal numbers with calibrafion ond froceability cerfificates
- Should have oplion of site calibrafion and validation

- Should be of the some moke toc egse insiallotion, commissioning and post-nandover

services,

- Should hove maonufacturers’ sales and service office in Indio mandatorily
- Al Cerfificate copies fo be submitted for approval

a. Provide senzors and fransmitters required as outlined in the input/output summary and
sequence of operafion, and as reguired fo achieve the specified accuracy as specified
herein.

b, Temperature transmitters shall be equipped with individual zero and span adjustments. The
zerto and span adjustment: shall be non-interactive to permit calibration without iterative
operations. Provide a loop test signal fo aid in sensor colibration.

c. Temperature transmitters shall be sized and constructed o be compafible with the
medium to be monitored. Transmitters shall be equipped with o finearization circult o
compensate for non-ineanties of the sensor and bridge ond provide a frue linear output
signal.

d. Temperaturs sensors shall be of the resistance type and shall be sither three-wire 100 ohm
platinum RTD, or two-wire 1000 ohm glafinum RTD.

e. Temperoiure Zensors [Resistance)

*  Matenals: Mickel or Plafinum elemenit.

*  Mounting: Duct/Pipe, Room

* Range:-10°C o 60°C; 0°C 1o 7O°C

* Accuracy: +/- 0.2°Cover full scale range
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*»  Quiput: Resistive 1000ohms
* Special Duct Element Holder, Brass Well Assembly, Room Mounting Bracket and Cover

CU operating soffware shall be eguipped with g self-calibrating feature for temperature
SEMEOrE,

The following accuracy's are required and include emors associated with the sensor, lead
wire and A fo D conversion.

Poinf Type Accuracy
Cwutside Air D27
Room Temperaiure 027G
Cuct Temperature 0.2°C
Calculations 0.1=C

a. 3Jensors used in BTU or process colculafions shall be occurate o £0.10°F. over the
process femperature range. Submit a manufacturer's calibration report indicating that
the calibration cerfificafion is froceable to the Mafional Bureou of Sfandards (MNES)
Calibration Report Nos. 209527 /222173,

Design Installation & Specifications

k.

Temperature sensor assemblies shall be readily accessible and adaptable to sach type of
application in such marnner as to allow for quick, easy replacement and servicing without
special tools or skills,

strag-on mountings shall not be permitted.

COutdoor installations shall be; of weatherproof consiruction or in oppropriote MEMA
enclosures. These installotions shall be protected from solar radiafion ond wind effects.
Protective shield shall be stainless steel.

Sensors shall be with enclesure where located in finished space.

Sensors in ducts shall be mounted in locoticns fo sense the comect femperature of the air
only and shall not be located in dead air spoces or posifions gbsfrucied by ducts,
equipment, ond so forth. Locofions where nsiolled shall be within the vibration and
velocity limit of the sensing element. Ducts shall be securely sealed where elemenis or
connections peneifrate ducts to aveid measuring false conditions.

All sensors meagsuring femperafures in pipes larger thon 2 inches in diameter or in pressure
vessels shall be supplied with wells properly fabricated for the service. Wells shall be
noncorrosive to the medium being measured and shall have sufficient physical strength to
withstand pressures and velocities to which they are subjected. Wells shall be installed in
the piping at elbows where piping iz smaller than the length of the well o effect proper
flow across the entire area of the well.

Thermowells

When thermowslls are required, the sensor and well shall be supplied as o complete
assembly including well head and greenfisld fitfing.

i. Themowells sholl be pressure rated aond consfructed in occordance with the system
working pressure

. Thermowells and senscors shall be mounted in a threadolet or 1/2° NPT saddle and allow
eqsy gccess to the sensor for repair or replocement.

v. Thermowells shall be construcied of the following maotenals:
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« Chilled ond Hot Water; brass.
s Steam: 314 stainiess steel,
« Brine (scft solutions): maorine grade stainless steel,

h, Cutside Alr Sensors

Cutside air sensors shall be. designed to withstond the environmental conditions fo
which they will be expozed. They shall also be provided with o solar shisld.

sensors expozed fo wind velocity pressures shall be shielded by o perforated plote
surrcunding the sensor element.

Temperature transmitters shall be of MEMA 3R construchion and rated for ambient
temperaiuras,

i. DwuctType Sensors

Duct mount sensors shall mount in @ hand box through o hole in the duct and be
posiioned so oz to be eosily accessible for repar or replacement. A neoprene
grommet [sealfite fitting and mounting plote) shall be used on the sensor assembly fo
pravent air laaks,

Duct sensors shall be insartion type and constructed os a complete assembly including
lock nut and mounting plate. Duct sensors probe shall be constructed of 304 stainless
sfesl.

For cutdeor air duct applications, use o weatherpreof mounting box with weatherproof
cover and gasket,

I. -Averaging Duct Type Sensors

For ductwork gregier any dimension than 48 inches and/or where air femperature
sirafificafion exists, utiize on overoging sensor with mulfiple sensing points. The
averaging sensor shall be o 304 stoinless steel fube with holes exiending across the
duct or plenum to be sampled. A bleed hole outside the duct or plenum causes air to
enter the somple tube ond exii at the bleed hole, thus bathing the sensor in average
ar. The aoveraging sensor shall be installed complete with end cop, compression
fifings. gaskets, mounfing flange and required gccessories.

Frovide capillary supports af the sides of the duct to support the sensing sinng.

k. Inteligent Room Sensors

Room temperature sensor: are to be provided with o cover to prevent accidental
damage.

Sensor shall be supplied with a vertical base for mounting on a stondard single gang
Junction box supplied by the 3l confractor.

Provide an integrated thermistor, neurcn chip and FIT Transceiver for communication
with the PCU communication nefwork.

Room Temperature sensor shall be g digital fype: with a digital display and seitpoint
adjustment.

18.2 Relafive Humidity Sensors/Transmitter

1. The sensor:zhall be g solid state, resistance fype relative numidity sensor of the Bulk Polymer
Cresign. The sensor element shall be washable and shall resist surface contaminations.
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2. Humidity Sensors

tMaterials: Polymer

tMounting: Duct or Wall

Ranges: 0% to 100%

Accuracy: +/- 0.2 % Over 0 to 100% full scale rangse
Protection:0-100%non-condensing

Cutput: 0-10vDC, 4-20mA

Special: Duct or Wall Mounfing Kit

3. Provide g single point humidity calibrator, if required, for field caolibrafion. Transmitiers shall
be shipped factory pre-caolibrated,

Pressure Transrnitters

1. Water Pressure Transmiiter Requiremenis:

a.

Pressure fransmitters shall be construcied to withstand 100% pressure over-range
without damage and to hold calibrated accuracy when subject o o momentary 40%
over-range input,

* Materials: Stainless Stell

sAccuracy: T 0.25% FS

+ Mounting: Pipe mounted ot Pumps discharge points

*Pressure Range: To Suit Pump Dischaorge Pressures ranging from Tkg/cm2 to é kg/em2
* Operating Temp Range: -30 °C to 80 °C

*Protection: IP&5 Housing.

* Outpuh 0-10V (or as suitable for DOC input)

»Special: Pipe taps ond shut off valves provided by Mechanicol Contfractor.

Provide: a minimum of g MEMA 1 housing for the fransmitier. Locate fransmitters in
accessible locol conirol panels wherever possible,

2. Low Air Pressure Applications (0 to 0.5" WC)

.

b.

C.

The pressure transmiiter shall be copable of fransmitfing o linear electronic signal
proporfional fo the differential of the room and reference stofic pressure input signals
wiih the following minimum performance specifications.

1] Epan: Mot greater than two times the design space DP.

2] ‘Accuracy: Plus or minus 0.25% of F.5.

3] Dead Band: Less than 0.3% of output.

4] Repeatability: Within 0.2% of output,

5] Lineaorty: Plus or minus 0.2% of span.

4] Response: Less than one second for full span input.

7] Temperature Stability: Less than 0.01% output shiff per degree F. change.

The fransmitter shall utiize varioble capacitaonce sensor technology and be immune fo
shock and vibration.

Frovide a two-year warranty for each fransmitter. Replace all fransmitters found fo be
defective at no cost to the Owner dunng the warranty period,

Liguid Level Sensors

Operation: Submersible / Capacitance principal / Ulrasonic (as per BOG)
tounting:Tank

Range: Designed for 5m

Accuracy: 0.25% meagsuring range

Protection: -20-80 °C, IP&8

Quiput: 0-10vDC, 4-20mA (maiching the DDC protocol)
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+ Ipecial: Tank Mounfing Kit with corrosion protected cables
» Accessories: Complete for fixing

Differential Pressure Swifches

Mounting: Discharge and Suction Ports of Pumps for hydroulic status
Operating Temp: -20tc 85deg C

Wetted parts: Polye urethane dia / Copper Alloy eq.

Type: 3PDT Precision snap acling fype (10 million cycles)

Approval: UL/CSA/FM/CE

Crperafing Pressure: 0-150 psi

Repeaigbility: £ 1 % span

Protection: NEMA 4

Accessories: Complete Tor fixing

Pressure Independent Conirol Valve Assembly [if part of BOG)

The Self balancing flow confrol valves that are pressure independent, twoe-way, modulating fo
accept input signals from the controf system,

Each Alr Handling Unit / Fan Coil Unit shall be provided with 2Way Pressure Independent
Balancing Cum Confrol Valve with Integrated in a single Body with Clobe Type in
Construction.

FCU Valves should be Provided with Spring Return Functlion Actuators Only.

Regarding Conirol - Valve should be equipped with electronic moduloting actuator which
can accept either “4{0)-20 mA / 2{0]-10 V DC signals. Operating voliage for actuator shall be
24y AL, Delta p confroller should ensure 100% valve authorty at all loads |parf lood Actuator
shall be gble fo work ogainst maxmum closing pressure of 4 Bar at full load). With feedback
signal fo Confrol system.

Regaording Boloncing — Each Valve should have steeples adjustable maxmum flow limitation
as per the designed flow rate of coils. Boloncing should be done only in Valve not in acfuator
so that of any given condition of faillure balancing is not lost and easily occessible.

All WVaolve actuator are microprocessor based with self-calioraling feature.
Valve should be of linear control charactenstics with stepless Charactenstics.
+ Valve Body

L. Pressure Confroller Device should maointain the Pressure irespeciive of Fluctuation with
the help of Diaphragm self-adjusting type and should not be in contact with sach
other.

i. Yalve should be Globe Type in Construction and not with cylinder type coriridge.

Globe construction valves are accepted as the most accurate characterstics valvas.

(il.e. they wvery closely follow the graphs mads for valve opening and flow

characteristics.)

Control valve shall accurately control the flow, with help of Modulating Actuator

All valve Sizes should have o Tesfing Port Cevice for verifying accuracy of flow

parformance with respective of Differential Pressure.

v, Flow regulation unit shall consist of stainless-steel Matenal 316.

2=

+ Valve Actuator and Housing

L. The Valve + Actuglor must have obility to vunderdake both Leogorthmic Conirol
Characterstics and Unear Coniral Charactensfics. Thiz ensures compatibiliiy for both
Water/AiIr and Water/Water Heat Exchange.
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Valve Actuotor housing sholl made of non-Corrosive [Aluminum) Material. Valve
actuator housing shall be IP Protection |Weaotherproof: Dust & Water Protected}, Valve
actuator housing shall be occeptable to IP 42 Till 40MM and cbove should be P55,
Cantrol/Dig Switch Seffing should be easy to Manual Access fo avoid Manual Contact
to directly with Infegraied IC Circuit of the system.

Actuator should not play o port in baloncing process. This will ensure that aven an
operational issue in the actuator will not lead to loss of Balancing.

Only Liner charactenstics should not be accepioble oz with this valve + aciuator
charactenstic, the resulfont energy choractersiic will nof remain linear and this shall
lead to improper conirol leading o overflow/underflow phenomencn.

s Flow Balancing

Boloncing EConirol: Balancing should be accomplshed by the Diophragm and
Control should be taken care by Aciuator recenving signals from Room Thermosials or
BME.

Maorniual Overide Flow Balancing should only be done in Valve, not in actuator and
should not invalve opening of actuator Body.

Flow Setting Balancing [Commissioning) for the Valves should be simple and fool proof.
should not involve opening of the actuatar,

should not need compulsory involvement of high-end technicians.

i. 3hould avoid direct Manual Contact with Integrated Circuit |IC) of the actuators.

Velocity Transmitters

Mounting: Duct type for AFMS [ Duct discharge / FA Duct as per BOG
Opergling cond: 0-50 C / 0-70% BH non-condensing

Type: Heat Loss Measurning signal{Thermal Principie)

Approval CE/Eq

Accuracy: £ 3 % full scale

Cuiput: 4-20 mA / 0-10 V DC

Range: 0-1500 FBPM
Protection: IP&5
Accessonies: Complete as required for fixing

02 sensors

Mounfing: Duct type for AFMS [ Duct discharge / FA Duct as per BOGQ
Type: Mon-dispersive Dual Beam IR sensing

Measuring Ronge: 0-2000 ppm

Duct air velocity range: 0-1500 FPM

Stability: < 2% over F5

Temp dependence: 0.2% FS per deg C or better

Monlinearity: < 1% of FS

+ Ambient Op Temp:0-50 C

Approval: CE/Eg

+  Accuracy: £ 3% reading over the enfire range

« Housing: Flammability classification UL 94V-5 or eq.

« 3Sensorshould have the option for altitude correchon
s Accessores: With fidtures as required.

Damper Actuators

Mouniing: Duct Dampers on Shaft/pinion with universal clamp

Type: ON/Off or Modulating os per BOG {Spring Retum unless stated otherwise in BOQ)
Torgue Mm rafing: To maich the domper being controlled/ocperated

Auxihary Switch: Required for On/Off Status to BAS

Switching range: 0-95 deg with reverible direction facility

Operating Cond; -30 1o 50 C / 5 o 5% Rh noncondensing

Housing: IF 54/NEMA 2
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- Approval: Related UL standards
- Accessones: Asrequired complete for fiking

Stafic Pressure Sensors

Mounting: Duct dischorge

Type: Duct Static pressure sensing

Range: 0-50 mm WC unless specified in BOG with 0-10V or 4-20 mA output
Operafing Cond: 0o 50 C [/ 5 to 25% Bh noncondensing

Accuracy: 10.25 % full scale

Howusing: IP &5

- Approval Reloted UL / CE standards

- Accessones: Asrequired complete for fiking

Digital Energy Meters

sensing: 3 Ph/3 wire/4 Wire field configurabls
Meazurament: True RMS

Valtage Input: 110-415 nominal

» Current input: 5 or 1-Amp nominal

»  Max Current: 120% of nominal

s Freq: S0 Hz+-5%

= Accuracy for gll porometers: Class 1: +/- 0.2% of F5 + 0.8% of reading + 1 digit
+ Accuracy of Hz: 0.2% Reading

s+ Accuracy of Phase: +/- 1 deg of reading

« Disploy vupdate: Every 1 sec. [configurable)
Ernission confirnation: CISPR 22

Frofection: Fronf IP 51 — Rear IP 40

Protocol: MODBU RTU compliance

Water Leve! Switch

Reversible Float oreq.

Switching Volts 240

switch Cument 0.5 A Max

Capacity 164, 230VAC

Material 35-304 For Flameproof Applicafions [ Fireproof ABS for water applications
Operating Temp -10 fo +120C

Insertion Flow Mefer

» Principal Electromagnetic
Measured Error: 0.5 %
»  Quiput 4-20 mA/Matching DDC's Al protocol
+  Approval FM/CSA/CE
Protection IP&s
+ ProcessTemp-2010 120C
+ SensorTip: Vitcn O Ring / Eg
s SensorSleeve: 35
» Housing: Die Cast Al / Eg

Fire Damper Actuator

Application Fire and Smicke Protection dompers
Movement 20deg

Voltage 24 AC/DC

Control Open/close

Protecfion Class Ill

Degres 1P 54

SidTemp-30ifo+50deg C
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Dew Paint Sensor

Apphcation Dew Point Temp after Cocfing Coll

RH + Temperature Sensor with Calculations are not allowed. True Dewpoint only
Range -20 fo +55 TdC

Accuracy +/-1 TdC

Cwutput Analog 4-20mAJEg

tetal Stem with minimum length of 200mm

Housing Fireproof ABS/IP&S or higher

Compiliance EMC o EM&1326-]

P sensor

Application LPG leak in Kiichen

Meaosurement 100-10000 ppm isc-butane propane
Response fime < 105

Heater vallage 5V

Protection Mir. Specific

Protocol — matching supplier's DOC Al protocol

lsolation Valve for Chiller/Condenser

Valve Type: Butterfly

Coating Epoxy

Valve disc/moving parts 55

Pressure: 1600 KPA

Media: Water -20 to +120C

Legkoge Rate: EM compliance

Actuator: Shall have valve maiching forgue rafing
Protocol: Maiching supplier's DDC DO protocol
Type: On-Off fype Rotary with Spring returm
Protection: IP54/higher

Feoture: Auxilary Switch for ON/OTT sigfus prefered

Devices whose Specificofions are not oppearing above shall be pre-approved from
consultants before supply

FIRE DAMPERS:
Fire Dampers with UL 555 Certification

Each fire damper shall be equipped with a factory installed heat responsive device (fusible
ink) rated to close the damper when femperature at the damper reaches 165 Deg F. Static
Fire Domper shall have Galvonized Steel in gauges reguired as per manufacturers UL listing.
The Damper shall be supplied with factory fited sleeves. The Blades as be Curidin Style
Galavanized type. The Closure device sholl be reploceable fusible type. The fire dampers shall
be UL 555 Listed for 1 ' hours fire rating.

Fire & smoke Dampers: Dampers fo Bear ULES5Ss ond AMCA Certification

Fire damper blades shall be one piece folded high strength galvanized steel consfruction. In
normal position these blodes shall be gathered and stocked of the Combinafion Fire Smoke
Ciaompers meeting the following specifications shall be fumished and installed where shown on
plans and/or as described in schedules. Damper: shall mest the reguirements of the |lotest
edition of MFPA 20A; 924, and 728.

Dompers shaoll be tested, rated and labeled in accordance with the lotest edition of UL
Standords 555 and 5555, Dampers shall have a ULSES fire rafing of 1 1/2 hours. Each domper
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shall be equipped with a heot responsive device which has been taested and approved for use
with the damper assembly in accordance with ULS55. The heat responsive device shall hove a
temperature rafing of 74 C or 100 C. Dampers shall be UL labeled for use In dynamic systems.
The damper shall have a dynamic closure dirflow rating egual to or greater than the airflow at
the dampersinstalled location and o dynamic closure pressure rafing of 101.6 mm H20.

Dampers shall have a UL555S Leakage rating of Closs | and o Temperature rafing of 177 C.
Dampers shall have g UL5555 operalional dirflow raling equal fo or grealer than the airflow at
its installed location and an operatfional pressure rating of 101.6 mm H2O. Daomper aciuators
shall be factory mounted and gualified for use with the domper in accordance with ULS55S,
Caomper actuaiors shall be [specifier select one of the following) elecinc fype for 120 |or 24)
volt operation or pneumatic type for 137.895.14 Pa minimum operafion. Manufociurer's
submittal doto shall indicate actucior spoce reguirements around the damper.

All UL555 and 5553 Dynamic Closure Ratfings, Operational Rafings ond Leakage Ratings shall
be gualified for airfiow and pressure in either direction through the damper. UL rofings shall
allew for mounting domper verfically (with blades running horizontal) or horizonially.

The Damper Manufacturer's submittal dota shall certify all air performance pressure drop datfa
i5 icensed in occordance with the AMCA Certified Ratings Program for Test Figures 5.2, 5.3 and
5.5. Damper air performance data shall be developed in accordance with the latest ediion
of AMCA Standard 500-D.

Camper blodes shall ba 1.4 mm galvanized steal 3 Vee type with three longitudinal grooves for
reinforcement. Blades shaoll be completely symmetrical relative to their axle pivet point,
presenting identical resistance to airflow and operation in either direction through the damper
|blades that are non-symmietrical relative to their oxle piveot point or utiize blade stops larger
than 12 mm are unacceptable].

Caomper fromes shall be galvanized stee! formed info g structural hat channel shape with
reinforced comers. Bearings shall be sinfered bronze sleeve fype rotafing in exiruded holes in
the damper frame. Jomb seals shall be stainless steel compression fype.

PVC conduit

All non-meiallic PYC conduiis snall conform to 18: 9537 (Part - 3) and of FRLS iype. The conduit
shall be ploned aond of type as specified in 13: 9537 and shall be used with the
coresponding accessories (Refer 130 3419 specification for fitfings for ngid nonmetallic
conduits). Refer below table for detail specification of PVC conduit,

5.NO. | Characteristics Reference 'IS' | Specified Reguirement Bidder to Fill
: Constrch 15:9537 Pari- Both the surfoces should be
onsiruchen 3(1983) clean and free from burrs
it should be legible & durable &
5 Durability of 15:9537 Part- should not come out after
Marking 3(1983) rubbing with piece of cloth
sooked in petrol.
Biisrmin 13:9537 Pari- Maximum ©OD: - need fo be
3{1983) specified
Minimum OD: - need to be
specified
Minimum [ID: - need fo be
specified
3 Comprassion 15:9537 Part- % of Comp. Under load less than
Test 3(1983) 25%
% of Comp. Wihout load less
than 10%
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'5.NO. | Characteristics | Reference'is' | specified Requirement Bidder to Fill
4 I 13:9537 Pari- There should be no crack and
P 2{1983) no sign of disintegration,

z ; Resisfance of heot (Diameter of
5 Resmjanas fo By P Ball Impression in MM at 60°C for

Heat 31923
‘ ] 2 howrs) tess than 2.0mm
Resistance fo buming (Period of
5 Resistance 1o 15:9537 Pari- buring after removal of flame
Bumning 3(1983) 30 seg| Flome dies ouf in fime
less than 30 sec.
- Electrical 152537 Pari- Shall withstand 2000V AC for 15
sirength 311783 minutes
. Insulation I5:9537 Part- Appled Volioge: 500V DC for 60
Resistance 2{1983) sec and IR Min 100 Mega ohms.
bl ;{’?drr;;;:{erﬂiure Mot applicable | Should be minimum 250° C

Should be more than 21%
Should be less than 55%

10 | Oxygen Index
11 smoke Density

Mot applicable
Mot applicakle

PAINTING - COLOUR CODE.

All Equipments shall be supplied with approved finish. Shop coat of paint that have become
marred during shipment or erection shall be cleaned off with mineral spirits, wire brushed and
spot primed over the affected areas, then coated with two coat of synthelic enamel paint.
Pump base-plate / piping supporfs subject to water exposure to be painted with rubber paint
using zinc base primer. Water treatment Units to be painted with anficorrosive paint / CGC, as
exposaed to acid and coustic solutions.

All sheet steel work shaoll undergo a process of degreasing, thorough cleaning, aond painting
with a high corrosion resistant primer. All panels shall then be baked in an oven. The finishing
freatment sholl be by opplication of synthetic enamel paint of approved shade,

All exposed condenser water piping shall be applied with cold gaolvanizing spray / paint.
Standard colour code:

The fentaiive colour code given below shall be followed. However changes if any will be

indicaied wel in advance. All painfing colour code sholl be approved before execution. Mo
separate payment shall be made for painfing work,

tem: Colour:

» Condenser, Pumps, Belt guards * Bafileship Grey
* Moiors Siemens Gray

»  Chiller Dark Blue

= AHU Mulshel Gray

»  POT Sirdiners Gray

=  B.M Valve f Copper Line Colden

=  Cguge Panel / MP ponel

s Chilled water Line —
In let f Retumn / & storage tonk
Ot let / Supply

»  Allsupports [ Stands / drain

»  Condenserwater piping
In let f Return / & storage tank
Out let / Supply

» Cooling Towsers

»  Ductling / Grilles / Diffusers

Siemens Gray

Light Blue
Dark Blue
Black

Light Green
Dark Green
Light Green
Approved by Architect
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All " Approved shade" shall be duly opproved by Enginesr In-charge / Architect,
IMSPECTION AMD TESTING:
Inspection |pre-dispatch & site), testing & accepionce

Pre-dispaich inspection shall be camed out for cerfain items. All the system eguipments, parts
shall be checked for physical domoge, before commeancing the installafion work, Compleie
fobrication, installofion and commissioning work shall be jointly superised and sholl be carried
out as per the specificafions ond instructions of site Engineer In-charge. All the rofafing
equipment shall be checked for sfafic and dynamic: baloncing, minimum operating viorafion
and noise.

All the sysiem [/ equipmenis shall be checked before [ affer saofisfactory commissicning, of
manufacturer's works [ sife as may be required for the approved technical specifications,
performance data provided by supplier / monufacturer, Actual capacity of each equipment
shall be calculated based on the test readings. recorded joinily, for design condiiicns
operating conditions. Performance acceptance is subject to comparison of test results with
supplier / maonufacturer's performance data and cohntract specificotion. Acceptance s
subject to satisfactory installation, commissioning ond performance testing with respect fo
technical specifications. Rejected items must be replaced or rectified for the defecis. In case
of systern modification [ rectification complete performance tests are to be repeated. Site test
readings shall be jointly recorded.

In general following fnspection / tests ore involved. Type of test, duration of test, tesfing
procedure | paorameters, will be az per the applicable BIE codes. However the detail
Inspection and test procedure shall be worked out jointly by the purchaser and the contractor
along with the approval of drawings, within 30 days from the date of contact agreement.

. Pre-dizspatich Inspecthion.

. Pre-dispatch testing at monufacturers shop / factory. (Material, performance, pressure,
oints, etfc.)

. Physical Inspechion — Pre-installation at site,

. Welding joint inspection and fesiing af sife:

. Pressure festing ot site.
Performance testing af site (capacity, power consumpfion, pressure drop, vibration, eic.)

. Calibration at site.

oo

L "D 0

iR. ITEM/ EQUIPMENT IMSPECTIOM / TEST INVOLVED.

Water chiling machines

Cooling Tower

Pumps

Air Hondling Uniis

Electrical conirel panel boards
Piping - M3 & Gl

Piping and fillings -

Valves / Conirol valves and sirainers
Insfruments and conirols

0. Insulation
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Test cerfificates:
Contractor shall furnish following Test cerificates:

» Mgtenal testing of various components of the equipments/ system ports,

» Fabrication inspecticn [ test certificates— Radiography and others

»  Welder's qualificafion cerfificaie.

» Performance fest cerfificotes camed cut by manufacturer before Pre- dispoich inspection
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& testing.

Performance fest certificates camied out by monufacturer.
Performance guarantees cerfificate / caliorafien cerfificate
All equipment operatfion and maintenonce manual,

Testing The Equipment’s At Site:

The following ospects shall be considered for performance festing.

Prevailing conditions shall be as close as to design conditions.

Type. guanfity, location, frequency, duration of fest parameters shall be decided and
recorded accordingly during the test.

Rated copaocily, powsr consumpiion. and other operaling porameters shall be checked,
Functional test for all Insfruments, conirols {sofely and copacity] shall be camed out 1o
check for the expected operafion [ aclion [/ gccuracy [ response time [ repeatability
parameiers.

Chiller Unit:

The unit shall be selected and installed for the lowest operating speed and noize leveal.
Capacity ratings and power consumption with operating points clearly indicoted shall be
submitted ond wverfied at the fime of testing ond commissioning of the installation.
Meazurements of chilled water flow rofe and temperature of chilled water in and out of
the chilling unit shall ascertain capacity.

Power consumption shall be computed from measurements of incoming voliage & input
current to the chiling machine,

Pums:

Pump performance curves and power consumpfion with operafing peoints clearly
indicaied shall be submitied and vernfied af the fime of testing and commissioning of the
installation.

Pump performance shall be computed from the pump curves provided by manufociurer

Contral & Insiruments:

All Insiruments shall be faciory calibroted and provided with necessary instrections for site
cdalibration and iesting. Various items of the same type shal be completely
interchangeable and the manufacturer shall guarantee their occuracy. All aqutomatic
conirals and instrumenis shall be tested af site for accuracy and reliability befors
commissioning the installotion.

AHUs=:

Al AHUs sholl be tested for the designed ar flow capocity ond chilled water flow
baloncing. The air flow shall be measured ond bolonced for supply air , retum air and fresh
dir.

All the AHUs chilled waoter flow baloncing and confrefling shall be monitored and
controlled and checked for the modulation of flow control valve with respect to retum air
temperaiure at AHU.

All AHU shall be tested for designed Tonnagse Copaocity Delivery and record all the given
parimeter in testing and commissicning document.

Piping:

s« Al piping shall be tested fo hydrostatfic test pressure of af least one and half fimes the
Maximum operating pressure, but not less than 10 kg/cm2 gauge for a perod of not
less than 24 hours, All lecks and defects in joinis revealed during the festing shall be
rectiied ond gotten approved af sife.
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Fiping repaired subseguent to the above pressure fest shall be re-tested in the some
manner.

System may be tested in sections and such sections shall be securely capped, then re-
tested for entire system.,

The Confractor shall give sufficient notice to all othier agencies at site of his intention to
test a section or sections of piping and all festing shall be witnessed and recorded by
Owner's site representative.

The Confractor shall moke sure that proper noiseless circulafion of fluid 1= ochieved
through all coils and ofher heat exchange eguipment in the system concerned. If
proper circulation 8 not achieved due fo air bound connection, the Coniractor shall
rectify the defective connections. He sholl bear all expenses for camying out the above
rectificafions including the fearing up and re- fimishing of floors and walls as required.

The Contractor shall provide all matenals, tools, equipment, instrurmnents, and services
and labour reguired o perform the test and fo remove water rasuliing from cleaning
and after testing.

Performance Testing:

After testing and commissioning all the chiller plant room eguipment, AHU, Pumps etc . all the
air condificning areas room temperature shall be measurad ot multiple point in presence of
client / project manger represeniative and show the cooling performance T & RH as per
design guideline.

SUPPORT STRUCTURE:

Support from RCC =lab

DUCT SUPPORTS

Descripfion

The Duct should be simply supported by Suppeort Channel made up of cold rolled steel] of
guality DX51 or greater and az per EC3 (Eurocode 3) or DIN EN 1§73-1-1.

The Support channel should be pre galvanised with minimum GSM of 120 and should have
universal mounting slot on the front of the rail for accurate posiioning of fasteners and
system compaotible round and long heles on back of the rail.

The Mounifing according io stotic requirements should undertgke inio accouni the
manufacturers documents and should be monitored according o RAL - GI §55-C.,

The Threaded Rods used for the suspension of the Duct should be made up of parially
annealed medium caroon sfeel of grade 5.8 strength clazs and as per DIN 974 standard.

The Drop-in anchors used for the suspension of the rods should be ETA (EUROPEAN
TECHNICAL APPROVAL) with CE mark for cracked ond un-cracked concrete.

i should be divided into four expansion segments for uniform pressing force distnbution in the
bBaorehole.

The load calculations should be as per Finite Hement Method for the selechion of the
channels for suitoble sze of the duct and should be provided by the contracier to the
consultant for venfication.

Supperting DETA (Evropean Technical Approval) ils for low pressure systems are given below

Larger Side of Duct Support Channel Vertical Rod Maximum Spacing between
mm mm Dia mm supports mm

0600 27x18x1.2 h8 2400
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c01-1250 ' 38x24x2 | M3 2400
1250-2100 28402 M10 2400
2100 and above A0xa0xn2.5 M1z | 2400

Fig.A. Typical Arrangement for Duct Supports from RCC
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23.1.2 CHW pipe / ref. pipe support:

Description
The CHW Pipes should be simply supported by Split Clamps with rubber support insert.

split Clamps should be as per DIN 3547 pre-galvanised and should have o iwo-piece
arrangement with ribbing reinforced clamp body and two caplive fighiening bells, sscured
with loss washers for non-slipping high lecad bearing capacity.

Rubber support  inzert should be maode from EPDM or NR/SBR  Rubber
The Split clamp should have an EPDM rubber fining which will prevent the direct contact of
Pipe with the steel. The rubber lining should have the capacity fo reduce the structure bome
noise vibrafion to up to 18 dB,

The Ciamp and rubber support insert should have the temperature capocity of -50 degree
Celsius fo +150 degree Celsius,

In the caose of mulfiple pipes. the supporfing orrangement should be made using support
channel made up of cold relled steel of gquality DXS1 or greater and as per EC3(Eurocode 3) or
DIN EN 1773-1-1.

The Jupport channel should be pre golvanised with minimum G3M of 120 and zhould have
uvniversal mounfing siot on the front of the rail for accurate posifioning of fosteners and systern
compafiole round and long holes on back of the rail.

The Mouniing occording fo siafic reguirements should underiogke info accouni fthe
manufaciurers documenis and should be meoniiored according fo RAL - GI £55-C.

The Threaded Rods used for the suspension of the Pipe should be made up of partially
annealed medium carbon steel of grade 5.8 strength clazs and as per DIN 774 standard.

The Drop-in anchors used for the suspension of the rods should be ETA [EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-cracked concrets,

it should be divided into four expansion segmenfs for uniform pressing force distibution in the
borehole.

The load bearng copacity for the selection of the sphit clamp for suitable size of the pipe
should be provided by the contfracior to the consultant for verification.

I Maximum Support Spacing (m)
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.| support | support .
Nominal Pipe Tepo Mominal Pipe PP Mominal Pipe
Dia (mm) Distance Dia (mm) Distance Diat (rm) Support
(M) (M) Distance (M)

Upio 15 1.8 63 3.7 250 5.0
20 2.4 &0 37 300 &.1
25 2.4 100 <y 250 10.0
32 _ 2.7 125 il ) 3.7 il ) 400 ) 10.5
40 3.0 150 55 450 1.0
a0 3.0 200 5.6 500 12.0

il

Fig B. Typical Arrangement for Pipe Supports from slab

5
0

23.1.3 Drain pipe support

Descripfion
The Drain Pipes should be simply supported by Split Clamps.

Split Clamps should be pre-galvonised and should have o two-piece aragngement with
ribking reinforced clamp body and two capfive fightening bolts, secured with loss washers
for non-shipping high load bearing capocity.

The Split clomp should hove an EPDM rubber lining which will prevent the direct confact of
Pipe wiin the steel. The rubber lining should have the capacity fo reduce the sfructure beme
noise vibrafion to up to 18 dB.

The Clomp should have the temperature copacity of -50 degree Celsius 1o +150 degress
Celsius.

The Threaoded Rods used for the suspension of the Pipe should be made up of partialy
annealed medium carbon steel of grade 5.8 strengih class and as per DIN 975 standard.

The Drop-in anchors used for the suspension of the rods should be ETA [EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-crocked concrats,

It should be divided info four expaonsion ssgments for uniform pressing force distribution in the

barehole.
Maximum Support Spacing (m)
Support . . Support . .
Pipe Dia (mm) Disﬁgnce Nanr;*':l}:::.:r 2 I}isri‘snce Nr:;:r;::::? = Support
(M) (M) Distance [M)
Upto 15 1.0 az 1.2 &5 1.2
20 1.0 a0 1.0 90 1.4
25 | 10 | s | 1 | & 15

Fig C. Typicol Arrangement for Drain Pipe Supports from slab
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23.2 support from building shaft

37.2.1 DUCT SUPPORTS

Descripfion
The Duct should be simply supported by Support Channel made up of cold rolled stes| of
quality DX51 or greater and as per EC3(Eurocode 3) or DIN EN 1973-1-1

The Support chonnel should be pre galvanized with minimum GSM of 120 and should hawve
universal mowunfing slot on the front of the rail for accurate positioning of fasteners and
system compatible round and long holes on back of the rail.

The Mouniing occording o static reguirements should underioke into occount the
manufacturars documents and should be monitorad according o RAL - GI §55-C,

The Threaoded Rods used for the suspension of the Duct should be made up of parially
annealed medium caroon stesl of grade 5.8 strength class and as per DIN $74 standard.

The Drop-in anchors or stud ‘anchor used for the suspension of the rods should be ETA
(EURCPEAN TECHNICAL APPROVAL) with CE moark for crocked ond un-crocked concrete,
It should be divided into four expaonsion segmenis for uniform pressing force distribution in the
borehole.

The lood colculofions should be as per Finite Element Method for the seleclion of the
channels for suitable size of the duct and should be provided by the confracior fo the
consuliant for venfication.

Supporting DETA (Evropean Technical Approval) is for low pressure systems are given below

Larger Side of Duct Support Channel Vertfical Rod Maximum Spacing between
mm mm Dia mm supports mm
0-&00 27x16x1.2 (] 2400
&01-1250 38x24x2 M8 2400
1250-2100 38402 MI10 2400
2100 and abaove 40x60%2.5 M12 2400

,/

F1q G Tr.-'p c:-::t Armnqemeni fm Duct, CHW pipe cm.d drqin pipe supporf[ frc:-m bmlqu shﬂfT

39.2.2 CHW pipe / ref. pipe support:




TECHMWICAL SPECIFICATION

Description
The CHW Pipe: should be simply supported by Split Clamps with rubber support insert.

Split Clamps should be as per DIN 3587 pre-galvanized ond should haove a two-pisce
arrangement with ribbing reinforced clamp body and two copfive tightening bolts, secured
with loss washers for non-slipping high load bearing capacity.

Rublber support  insert  should be madse from EPDM  or NR/SBR  Rubber
The 3plit clamp should hove an EPDM rubber lining which will prevent the direct confact of Pipe
with the steel. The rubber lining should have the capacity fo reduce the shucture bome noize
vibraiicn foup 1o 18 dB.

The Clamp and rubber support insert should hove the temperature capacily of -50 degree
Celsius to +150 degree Celsius,

In the case of mulfiple pipes, the supporiing armangemeni should be made using support
channel made up of cold rolled stesl of quality DXS1 or greater and as per EC3 (Eurocode 3) or
DIM EM 1773-1-1.

The Support channel should be pre-galvanised with minimum GSM of 120 and should have
universal mounting slot on the front of the rail for accurate peosifioning of fasteners and system
compatiole round and long holez on back of the rail.

The Meounting acceording fo static regquirements should undertiake intc account the
manufacturer's documenis and should be menitorad according to RAL - GI §55-C,

The Threaded Rods used for the fixing Pipe clomp with channel that should be made up of
partially annealed medium carbon steel of grade 5.8 strength closs ond as per DIN 778
standard.

The Drop-in anchers or sfud anchor used for the channel fidng with shoft that should be ETA
(EUROPEAN TECHMICAL APPROVAL) with CE mark for crocked and un-cracked concrete.

It should be divided info four expansion segments for uniform pressing force distnbution in the
oorehoie.

The lood bearing copacity for the selection of the split clomp for suitable size of the pipe should
be provided by the coniractor fa the consultant for verfication.

Maximum Support Spacing (m) " o
Nominal Pipe Support Mominal Pipe Support Mominal Pipe Support
Dia (mm) Distance (M) Dia {mm) Distance (M) Dia (mm) Distance (M)
Uplo 15 1.8 65 3.7 250 5.0
20 2.4 &0 2.7 300 5.1
25 2.4 180 3.7 350 10.0
22 27 125 3.7 400 18.5
40 3.0 150 5.5 450 11.0
50 3.0 200 5.6 ' a00 12.0

Fig H. Typical Arrangement for CHW pipe and drain pipe supp;}rt from building shaft

39.2.3 Drain pipe support

Descripfion



TECHMWICAL SPECIFICATION

The Drainpipes should be simply supported by Split Clamps.

Split Clamps should be pre-galvanised and should have o two-piece arrcngement with
ribbing reinforced clomp beody ond two copfive fightening bolts, secured with loss
washers for non-slipping high load bearing capacity.

The Spiit clomp should hove an EFDM rubber lining which will prevent the direct confact of
Pipe with the steel. The rubber lining should have the capacity to reduce the sfructure
borne noise vibration fo up fo 18 dB.

The Clamg should have the temperafure capacity of -50 degree Celsius o +150 degrees
Celsius,

The Threaded Rods used for the suspension of the Pipe should be maode up of parially
onnected medium carbon sfeel of grade 5.8 sirength class and as per DIN ¥74 standard.

The Drop-in anchors or stud anchor used for the suspension of the rods should be ETA
(EURCPEAN TECHNICAL APPROVAL) with CE mark for cracked and un-cracked concrete.

it should be divided inte four expansion segments for uniform pressing force distribution in
the borehole.

Maximum Support Spacing (m)
: . Sl:rppnrl Nominal Pipe S'Z'Ppod Mominal Pipe Sq:lppori
Pipe Dia (mm) | Distance Dia (mm] Distance Dia (mm) Distance
(M) (M) (M)
Upio 15 1.0 32 1.0 65 1.2
20 1.0 40 1.0 20 1.4
25 1.0 50 1,1 30 1.5

23.3

37.3.1

Fig |. Typical A’mngemen’r for drain pipe 5uppor‘t fram building shaft

7 //é 7ZZ
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Support on terrace

DUCT SUPPORTS

Descripfion
The Duct should be simply supporied by Support Chaonnel mode up of cold rolled steel of
guality DX51 or greater and as per EC3{Evrocode 3) or DIN EN 1¥93-1-1

The Support channel should be pre galvanized with minimum GSM of 120 and shoulg have
universal mounfing slet on the front of the rail for accurate positioning of fasteners and system
compaficle round and long holes on back of the rail.

The Mounting acccording to stotic requiremeni: should undertake into account the
manufacturer's documents and should be monitored according o RAL - GI §55-C,

The Threaded Reods used for the assembly of channel structure that should be made up of
partially annealed mediurm carbon steel of grade 5.8 strength clasz and az per DIN %74
standard.

The Drop-in anchors used for the fixing chonnel with terrace that should be ETA (EUROPEAN



TECHMWICAL SPECIFICATION

TECHMNICAL APPROVAL) with CE mark for cracked and un-cracksed concrefe.

It should be divided into four expansion segrments for uniform pressing force distribution in the
borehole.

The load calculafions should be as per Finite Blement Method for the selection of the channels
for suitable size of the duct and should be provided by the conifractor fo the consultant for

verfication.

Supporting DETA (European Technical Approval)ils for low pressure systems are given below

Larger Side of Duct Support Channel Veriical Rod Maximum Spacing between
mim mm Dia mm supports mm
C-&00 27%18x1.2 M3 2400
&01-1250 JEx24x2 Ma 2400
1250-2700 38x4A0x2 MO 2400
2100 and above A0x60x2.5 MI12 2400

Fig J. Typical Arrangement for drgin pipe support on ferrace

39.3.2 CHW pipe / ref. pipe supporh:
Descripfion
The CHW Pipes should be simply supported by Split Clamps with rubber support insert.

ipht Clamps should be as per DIN 3547 pre-galvanised and should have a two-piece
arrangement with nbbing reinforced clomp body and two capfive fightening bolis, secured
with loss washers for non-slipping high lead beanng capaciiy,

Rubber support insert should be made from EPDM or NR/SER Rubber

The Split clamp should have an EPDM rubber lining which will prevent the direct contact of
Pipe with the steel. The rubber lining should have the capacity to reduce the structure bome
noise vibration to up to 18 dB,

The Clamp and rubber support insert should have the femperature capacity of -50 degree
Celsius to +150 degree Celsius,

In the case of multiple pipes, the supporfing arrangement should be made using support
channel made vp of cold rolled steel of quality DX51 or greater and as per EC3 (Eurocode
3) or DIN EN 1993-1-1.

The Support channel should be pre-galvanised with minimum GSM of 120 and should have
universal mounting slot on the front of the raill for accurate positioning of fasteners and
sysiem compafiole round and long holes on back of the rail.

The Mounfing according to sfalic reguiremenis showuld underiagke info account the
manufacturer's documenizs and should be menitored occording 1o RAL - GT 455-C,

The Threaoded Rods used for the connecting clomp ond channel that should be mode up of
parfially onnsaled medium carbon sieel of grade 5.8 strength class and as per DIN §74



TECHMWICAL SPECIFICATION

standard.

The Drop-in anchors used for the fiking channel with terrace that should be ETA (EUROPEAN
TECHNICAL APPROVAL) with CE mark for crocked ond un-crocked concreie.

It should be divided infc four-expansion segments for uniform pressing force distnbution n
the borehole.

The lcad bearng capacity for the selection of the split clamp for suitable size of the pipe
should be provided by the controcior to the consultant for verfication.

Maximum Support Spacing (m)
Nominal Pipe S?Ppnﬂ Mominal Fipe S?Ppnﬂ Mominal Pipe S'Z'Ppnﬂ
Dict (mm) Distance Dia (mm) Distance Dia (mm) Distance
(M) (m) (M)
Uptc 15 1.8 &5 3.7 250 5.0
20 2.4 a0 3.7 300 &1
25 2.4 100 27 350 10.0
32 2.7 125 37 400 105
40 30 150 5.5 450 11.0
50 30 200 5.4 500 12,0

Fig K. Typical Arongement for CHW pipe support from on terace

39.3.3 Drain pipe support
Descripfion
The Droin Pipes should be simply supported by Split Clamps.

Split Clarnps should be pre-galvanised and should have o two-piece arangement with ribbing
reinforced clomp body ond two capfive hightening bolis, secured with loss washers for non-
slipping high lood beanng copacity.

The iplit clamp should have an EPDM rubber lining which will prevent the direct contact of Pipe
with the steel. The rubber lining should have the copacity to reduce the sfructure borne noise
vibration to up to 18 dB.

The Clamp should have the temperature capacity of -50 degree Celsius to +150 degrees Celsius,
The Threaded Rods used for the suspension of the Pipe should be made up of portially annecled
miedium carbon stesl of grade 5.8 strength class and az per DIN 974 standard.

The Drop-in anchors used for the Fixing bose plote, should be ETA (EUROPEAN TECHMICAL
APPROVAL) with CE mark for cracked and un-crocked concrats,
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It should be divided into four expansion segrments for uniform pressing force distnbution in the

borehole,
Maximum Support Spacing (m])
Support Nominal Pi Support Nominal Pi Support
Pipe Dia (mm) | pistance %r:':n[:nn:re Distance l:::!;:nn*:r ® | pistance
(M) (M) (M)
Upto 15 i.0 a2 1.0 &5 1.2
20 1 1.0 1 40 1.0 | 70 1.4
25 e 50 L1 80 1.5

.Fig e '.r-ﬁ:.:;ic'al Aﬁﬂngemen’r fc:-r: Orain plpe SU.[iJF.;'ﬂH fFoFriEn ’.'érh::ée

23.4 Support from WALL

37.4.1 DUCT SUPPORTS

Descripfion
The Duct should be simply supported by Support Channel made up of cold rolled steel of
quality DX51 or greater and as per EC3(Evrocode 3) or DIN EN 1773-1-1

The Support channel should be pre galvanised with minimum GSM of 120 and should hove
universal mounting slet on the front of the rail for cccurate positicning of fasteners ond system
compatiole round and long holes on back of the rail.

The Mounting according fo stafic requirements should undertiake info occount the
monufaciurer's documenis and should be monitored according fo RAL - GT 455-C,

The Threoded Rods used for the suspension of the Duct should be mode up of parlially
annealed medium corbon steel of grade 5.8 strength class and az per DIN #7& standard.

The Drop-in anchors or sfud anchor vsed for fang with wall that should be ETA (EUROPEAN
TECHNICAL AFFPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expansion segments for uniform prassing force distnbution in the
borehole,

The lood calculations should Be as per Fnite Element Method for the selection of the
channels for suitable size of the duct and should be provided by the contractor to the
consultant for verfication.

Supporting DETA (European Technical Approval) ils for low pressure systems are given below

Larger Side of Duct Support Channel Vertical Rod Maximum Spacing between
mm mm Dig mm supperts mm
I _0-600 | orasaz | M8 __ 2400 _
601-1250 38x24x2 M3 2400
1250-2100 38xa02 MI0 2400
_2100 and gbove 40x60x2.5 M1z 2400
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Fig M. Typical Arrangement for Duct supp

[@a]

39.4.2 CHW pipe / ref. pipe supporh:

Descripfion

The CHW Pipes should be simply supported by Split Clamps with rubber support inzert.

Split Clamps should be os per DIN 3547 pre-gaolvanised and should have a two-piece
arrangement with nbbing reinforced clamp bedy and fwo captive fightening bolis, secured
with loss washers for non-slipping high lecad bearing capacity.

Rubber support insert should be mads from EPDM or NR/SER Rubber

The Split clamp should have an EPDM rubber lining which will prevent the direct contact of
Pipe with the steel. The rubber lining should have the capacity to reduce the structure bome
neise vibrafion to up to 18 dB.

The Clampe and rubber support insert should hove the femperaiure capocity of -50 degree
Celsius to +150 degree Celsius,

In the cose of mulliple pipes, the supporfing arangement should be made using support
channel mode up of coid rolled steel of guality DX51 or greater and as per EC3 (Evurocode 3)
or DIN EM 1973-1-1.

The Support channel should be pre-galvanised with minimum GSM of 120 ond should hove
universal mounting slot on the front of the rail for ocourate positioning of fostensars and
system compaticle round and long holes on back of the rail.

The Mounting according to stalic reguirements should underfake infoc account the
manufacturer's documents and should be monitored according o RAL - GI §55-C,

The Threaded Rods used for the suspension of the Pipe should be made up of partially
annsaled medium carbon steel of grade 5.8 strength class and as per DIN 774 standard,

The Drop-in anchors or stud anchor used for Fixing with wall that should be ETA {EUROPEAN
TECHMNICAL APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expansion segments for uniform pressing force distribution in the
borehole.

The load beoring capacity for the selection of the split clomp for suitable size: of the pipe
should be provided by the canfracior to the consulfant for venfication.

Maximum Support S5pacing (m)
Nominal Pipe S?Ppnﬂ Neminal Pipe SIZIPP ot Neominal Pipe S?Ppad
Dia (mm) Diztance Dia (mmi) Distance Dia (mm) Distance
(M) 1 (m) I (M)
Upio 15 1.8 &5 3.7 250 5.0
20 2.4 (8] a.7 200 &.1
25 2.4 100 3.7 250 10.0
a0 2.7 125 27 A00 10.5
40 30 <10 RN - - 450 | 1.0
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50 30 | 200 | 56 | s00 | 120 |

Fig M. Typical Amangement for CHW pipe support from wall

A
@

3%9.4.3 Drain pipe support

Description
The Drain Pipes should be simply supporied by Split Clamps.

sphit Clamps should be pre-golvanized and showld hove a two-piece arrangement with
ribbing reinforced clomp body and two capflive fightening bolts, secured with loss washers
for non-slipping high load beanng capocity.

The 3plit clomp shouid hove an EFDM rubber lining which will prevent the direct contact of
Pipe with the sfeel. The rubber lining should have the capacity fo reduce the struciure
bome noise vibration o up to 18 dB.

The Clamp should hove the temperature capacity of -50 degree Celzius fo +150 degrees
Celsius,

The Threaded Rods used for the suspension of the Pipe should be made up of partially
annealed medium carbon steel of grade 5.8 strength clasz and az per DIN 774 standard.
The Drop-in anchors or stud anchor used for fiiing with wall that should be ETA [EURCPEAN
TECHMNICAL APPROVAL) with CE mark for cracked and un-crocked concrete.

It should be divided into four expansion segments for uniform pressing force distibution in
the borehele.

Maximum Support Spacing (m)

e Nl o e L
Upte 15 1.0 32 1.0 &3 1.2 :

20 1.0 40 1.0 20 1:4

25 1.0 &0 1.1 80 1.5

Fig ©. Typical Arangement for Drain pipe support from Wall
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Document : List Of Approved Makes

SR. DETAILS OF MATERIAL / EQUIPMENT

APPROVED MANUFACTURERS NAME

1 Valve [ Damper Actuators

Honeywell /| Donfoss [/ Siemens [ Johnson Controls [/
Belimo

Gl Ducting

f=a

SAlL fToto f Jindal f Essor

3 M3 Ducting

Tata / Jindal f Sunya f SAIL

4 Pre Fobricated Duching

Ieco [ Redical Duct / Asowa [ Ductofeb § Maruh

a3 Fire Dampers ond Fre Smoke Dampers

Camyoire [ Systemaire | Cosmos: [ Greehheck
Fairflow [ Air product

& Grilles / Diffusers / Dompers

Comyaire [ Systemmaire [/ Cosmos [ Greehheck [
Fairflow [ Air product f Edgetech

P Flexible Convoss Connection

Ajrflow [ Easyflex [ Hiro

& Centrnfugal Fons

Systemair/Kruger/Greenhack f AirFlow

3 Cabinet Fans

Systermnairfkruger/Greenheck | Airflow

10 Tube Axial Flow Fons

Systemair/Fruger/Greenhsck [ AirFlow

8] Infine Fons

Systemair/Kruger/Greenhack [/ AirFlow

12 Propeller Fans

Systermnairfkruger/Gresnheck /| ArFlow

13 Dy Scrubber For Kifchen Exhaust Unit

Rywdair f Trion / Holion

14 Air Washer Units

DRl f HMX { Ambictor

1a Jet Fans

Systernair/kruger/Greenheck / Flakizwood / Air Fow

14 insulofion Maotenal

1407 |Exiruded Polystyrene Board

Cwens Croning / Supreme Insuboord

1602 |EPDM [ Nitile Rubber

Aramaocell [ ALP / Asrofiex [ Hira / Armafiex

1603 |Open Cell Mitnle Rublore Insulaotion

Aramacell [ AP} Aeroflex [ Hira [ Armnafiex

14.04 |Resin bonded encapsulated boag

INROICK Uoyds

15058 |PUF Insulafion

Beardshell f Lloyds

16046 | Glass Cloth

INFIX GC/Pidifite

1407 |PIR Boords

Beardzellf bakshte hvlam/INPANEL

1408 |EPS

Beardzellf Liovds/ Infoom BPS

K Protective Cooting & Adhesive

Foster / Childer / Miracle / Pidifite

18 Crain Pipe / PVC Pipe

Frolex [ Ashinvad/ Supreme [ Astral Prince

19 Duct/Pipe/ Enginesred Support System

Mupra [ Grppie [ Vairoven [ Hilti

20 Adhezive

Pidifite f Miracie [ Foster f Childer

21 PLC f DDC Controllers And Co Sensors

Siemens [ Tac [ Honeywell / Mitshubisi [ Allen Brodly
[ lohnzon Control

Tender Documeni_HVAC

Make




Project : - SRFDCL Sanskorkendra
Document : List Of Approved Makes

SR. DETAILS OF MATERIAL / EQUIPMENT APPROVED MANUFACTURERS NAME

IMPORTANT NOTE

1. THE SUCCESSFUL CONTRACTOR HAS TO OBTAIN APPEOVAL FOR ALl THE SAMPLES f MAKES FROM THE
1 CLHENT/COMSULTANT BEFCORE USE. WITHOUT APPROVAL CLIENT HAS THE RIGHT TQ ASK TO REMOVE THAT
MATERIAL FROM THE SITE.

2. THE APPROVED MAKES GIVEN ABOVE ARE APPLICABLE IN GENERAL. HOWEVER FINAL APPROVAL HAS
TO BE TAKEN FROM THE AMC & Consultonts BEFORE EXECUTION OF ANY ITEM.

[

3. CLIENT HAS THE RIGHT TO CHOQSE ANY OF THE ABCVE MAKE COR ANY EGUIVELLENT MAKE CTHER
THEN THIS AT THETIME GF EXECUTIOMN.

4. THE SUCCESSFUL COMTRACTOR HAS TO PRIOR INFORM TO AMC IN  ANY TENDER MEM EXCESS FROM
BOGL

Tender Documeni_HVAC Make



