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Er. H.P. Singh LE E E recHnICAL
Execulive Engineer i v UNIVERSITY

Esld. Undar Pumab Technical Linivarsity Act, 1996
{Punjab &1 Mo, | of 19587

Ref No. P..TAJE/?S&/ 269 Sg ' baled 16— 5~ ||

" Sh. Chander Mohan, Sh. S.L. Kaushal,
House No. 202, Seclor 36-A,Chandigarh. Advisor/Archilecture,
2B65, Seclor 42-C, Chandigarh.

The Director, D, Nachattar Singh,
Depariment of Technical Education and Advisor lo VC and Dean (P&D),
Indusirial raining, Punjab, Punjab Technical Umversily, Jalandhar.
Plet No. 1, Sector-364, Chandigarh. _

~— Sh. H.5. Bains, Dr. Buta Singh (Specisl Invilee),
Repisirar, Punjab Technical University, DeanfAcademics, Repislrar,

=) Jalandhar. Punjab Techmical Universily, Jalandhar.
Sh. A. N, Chowdhry {Special Invitee), Sh. N. S. Bhatti (Special Invitee},
3-B, Jyoli Nagar, Jalandhar. 3040, Sectror 19-D, Chandigarh
Col. Dharminder Kumar Thakur Sh. P. 5. Saini (Special Invilee)
{Special Invitee) Hospital Engineer, PGI
307-B, GH-II, Sikha Apartments, H.No. 3334, Sector 24-D, Chandigarh

Mansa Devi Complex, Panchkula, Haryana

Sub : Comstruction of new campus of Punjab Technical University — 26" meeting of the
Standing Building Construction Commiltee.

Dear Sir,

26" ‘meeting of the Standing Building Construction Commiitee shall be held under the
Chairmanship of Dr. R. 5. Khandpur, Direclor General, PGSC at 11.30 hours on 26.05.2011

= in his office ar SCO 60-61, Secior 34-A, Chandigarh. Apenda and Agenda nole for the
mesiing are encloszd.

You are requested 1o make it convenient to atiend the meeling,
Thanking you

Yours Sincerely,

/ﬁ&&{.;{”

(H. P. Singh)
Executive Engineer

Copy o ; 1 . Dr. R. 5. Khandpur, DG, PGSC, SCO 60-61, Scctor 34-A, Chandigarh.
ii. Sh. Rajiv Aggarwal, M/s Archigroup Architects, A-14, Sector-13,

MNoida -201301,
-<INDIA 2010

P (AR D

Recognising excellence in IC

Hiviard ol Ihe Year Punjab Technical University Jalandhar

IGT Enabiad F:umum.m Loas n-.g Kapurthala Campus : Jalandhar-Kapurthala Highway, Fost Bag No. 01, Kapurthala.
S N | e Mobile : 9501109042 www.plu.ac.in E-Mail : exaplu@gmail.com
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR:

Sub : Agenda far the 26" meeilng of the Standing Buildiag Construetion Commttiee.

[tem No. 26.1 :

Item Mo, 26,2 :

Item No. 26.3 :

Item Ng. 26.4 :

To confirm the Minutes of 25th meeting of Standing Building
Construction Committee held on 20.04.2011.

Action taken on various items discussed during previous meetings of
Standing Building Construction Committee.

To discuss and approve the design basis reports submitted by the
Architect in respect of structural design, HVAC, Electrical, Plumbing
and Fire Fighting systems of two towers, one Libtary and ene seminar
hall of proposed PIT at main campus, Kapurihala,

Any other point with the permission of the Chair.

)




PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub:Agenda Note for the 26" meeting of the Standing Building Construction
Committee.

Item No. 26.1 : To¢ confirm the Minutes of 25" meeting of Standing Building
Construction Committee held on 20.04.2011.

The minutes of 2 meeling of Sianding Building Construclion Committes held on
20.G4.201] were circulaied on 27.04.20} |. These minutes are to be confirmed.

Item No. 26.2 : Action taken on various items discnssed during previous meetings
of Standing Building Construction Committee.

Aclion laken on various items discussed during previous meeting of Standing Building
Construction Conuniltee 15 as under:

¥ Applications for recruitment of one Asstt. Execulive Engineer (Civil) and one
Asstt. Engineer (Civil) required for construction cell has been received and their
serutiny is in progress.

» Nolice inviting bids for appointment of Archilect for Archilectural services for
establishment of new Punjab Institute of Technology at Mansa, Ludhiana &
Bamala, PTU’s Regional campus at Mohali and other future works has been
issued end bids are due for submission on 19.05.2011.

#» The Archilecl has submitted the design basis reports in respect of structural
design, HVAC, Electrical, Plumbing and Fire Fighting systerns of two lowers, one
library and one seminar hall of proposed PIT al main campus, Kapurthala and
same are being discussed in the present meeling.

Ilem No. 26.3 : To discuss and approve the design basis reports submitted by the
Architeel in respect of structural design, HVAC, Electrical,
Plumbing and Fire Fighting systems of two towers, one library and
one seminar hall of propoesed PIT at main campus, Kapurthala.

During Lhe 23" meeting of Slanding Building Consiruglion Commitiee held on 15.03.2011,
the Conceptual plans of proposed buikiings (two lowers, one library and one seminar hall) of
proposed PIT at main campus, Kapurthala were approved and Architect was advised Lo start
work on services of these buildings. The Architect has submitted design basis reports in
respect of structural design, HVAC, Electrical, Plumbing and Fire Fighting syslems of (hese
buildings. These design basis reports are o be discussed and approved. These reports are
enclosed alongwith. -

Item No. 26.4 : Any other poinl with the permission of the Chair.
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DESIGN PHILOS OFPHY
This decument covers the design philosophy for the d=ign of FTU Fruse-2 Ingtitute Bulldingds

The bidg has the folln WINg features;

The work consists of tue institute buildings, one library and one seminer hall, All are independins Bazil dings

the Bldy have overhead water tank on the terrace of ail blocks

The Bldg have lift facility & the lif machine room is on the Errare of all hjercken,

The typical storey helght in all the bocks is APProx. & m, except for seminar hall which may be around am

The column to column SPaCing is as per plan,

The flocring system consists of slabs resting on beamms,

All the internal partition walls shall be 115 mm thick brick wall, whersm the exigrnml walls, soisrall vralle png {he
Lift core walls shall be 230 mm thick brick wall with stone cladding

The expansionseparation jvint shall be provided as per 15:456, [R187), (84775

Thickmess of Slaby
a) ﬂunhmddamﬂweﬂmbeﬂml?pmdshbupn thirkauemy requuremen:
i) Slab 1 10 mom v} Sab 5 14 mm
ii) Siub 2 110 mm i) Slab g 150 mmun
i) Shalr 3 1L} mm
) Slah 4 175 mm
Eeamny
1} Primary Beam 3000 % 600 7S N0 um

1) Secuudary Fesmn 230,/ 200 x GO0 750 pram,

Colamne
Thepnltuinlr}rnnnldnemlm-wuudEMrmmMmm

Tht grade of renforcement stzel shall be Fesgo {TBAT Ears) for all,
PO shall have o miy of 198

Pame 1 of 6
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Lnit veeighi of materials
Dhe wrl wrk, of marenals 1o b used in dexign are a5 menhonet below,

RCC
|ty

Brick Masonry (230 thi with plaster]
Brick Masonry (115 thk with plaster)
Terraving (Brick Coba)

Cinder/ Brick coba Fill in sunken portion

Glazing

Swone cladding

Fuil

LA

NG

25 kM m’
24 kN/m"®
I NS
2 kN/m’
20 K9/m"
16 kM /m?

2 kM fm’
15 kN# et

bobemnfhmdmm&emﬂmpm

The: varkms loads 1o be carried by the SITHCTUR: are as follows:

Cread Load tas per 15 875 (Pan 1))

=

b

|

d}

€]

The relf wright of the beams and robumns siall be npul &s SELFWEIGHT eommand In
STAAD Pry
Sl wedght of normal slab
i) 10 mum ebick glab = 0,100 x 25 =25 kN/sqm
) 110 men thick: slah = 0110 25 = 275 kM /sqm
i) 120 mnan thick slab = (.120X25 =30 kN/ sqm
W) 125 mum Lhick, slak = 0135235 =313 kN/sqm
iv] 140t vhick alab = (L14x25 = 3.5 kM /sqm
Bleor Finish (60 mm bk on iloorsy 0,080 x 24 = 148 LN/ sgm
& Terrace 200mm th.j 0150 % 30 =300 ki /sqm
== per undl wasgh given abous
230 thk masonry = 02 [300AS) 2 22
- 1290 kN
LEx {306 xm nnmEMDd’aJ.ﬂﬂm:mﬂmrhmghr
115 Lhk asnnry = 0115 [3.0-045) % 22 Dmam nol Jess than £30mm depth

7.0d BN smvisaged for 230t walls.
0115 x {3405 x 27 on the bwsis of § 3.0 Qoar bor Flowr helghe

Lirz Load {an per 15 875 (Pant 2

)
]
<)
dj
h
gl
kj
]
m)
n)

Class Boom

Fagsage, Baloonies

Toiley

Staire

Lift M /T Room (Inpact Loading)
Terrme

Creer hesd water Lank

office

laboralanes

librarpes

=30 ]/ zqm
=4 ) kM fagm
=200 kI eqm
=400 B g
= 10,00 kM /mgm
=15] KM =qm
o pear wize of Weker Tank
=30 kM mqm
= 3,00 M g
= &0 kN,.l"sqm
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i) Seinmic Land jas per 15 18¢3: 200z

v

The fallowlng parameters wonld be eoreidered for seicmic kondimg o= per 15 1090, 7002, IS5 139H) 1 o5

Zone v
Zone Factor 024
Imporance Fartnr 15
Eesponee Redurtom Factor ar
Dumpmﬂ 5%

" The ductile deatailing of the structural elememits would be done as per IS 13920:302, and so the
building falls in the category of "Special BC Moment Resisting Frame', hence RI=5 is considercd for demign,

Wind Load {as per IS £75 {Part 3))

Nete: Buildings are less than 35m height in Zone 4 of enrthguaie, Henes earthaquak dorces shell govemn guer
wmd forces, Therfore, only seismic analysis has been perfonmed for lo tan 5m height,

Tetnperabme iz Shrinkege Toad
As the lateral dimension of the bredlding after the provdgion of Expansion joint does not exceed &5, therafors
as per dause 19.5.1 15 456-2000, the aflects, dus I temprranere & shrinkage can be ignored in dimign

INFUF LOADS AS FER AREA USE

ﬁgm;mundsmﬂmrsd:pmdirgupmmelypeofmnaﬁimra

Reoms {125 thick slab)

4y Sell vl af alab A3 W fsagm
B FF =145 kM /gym

Total DL = 458 ¥Ny=qm
e IL A00 kM mym

Total =75 kN /agm

Fartry{100 thivk alaf)
8} Sl v of alah =18 LN/ sqm
B =145 kN
!jPIlluEnl‘.IEﬂmm{h:inkmbu} =140 kN/mm
Tom! DL 635 kM feqm
g 1L = A0 KN fagm

Tolal LL K kM /sqm

Fagedoin
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i)

viig

Fumnpes | J00mm Helck ulab)
) Sell wt. of slab
k) FF
Toml DY
<) LL

Total

Slairs

a) Self i of gak (175THE)
b W of Sizps (165mom Rimnr)
c] FF
dj CF

Tomwl DL

&) 1L
Totat

Lift MAC Romn
u) Seli wa o flab (150 Thi)
b FF
Toiml DL
d L

Totml

Terrge
) Sedf wrl of slab
c} Brick tile + Brlck: cobm (750 thi)
Totad DL
e LL

Tostal

affice L35 Lkidk glak)
a)  Selfwi of glak
by FF
Toml TL
¢ LL

Total

Inbortary(1 = vhick slab)
a)  Salf wi of dab
H B
Toml DL
¢ LL

Total

Hbcaries (140 tick slab)
&)  Sefw of slab
by FF
Total DL
¢ 11

Total

=15 kN/=qm
=145 ki/sqm

395 KN /sqm
A0 1N 5qm

=785 kM fagm

54T kN fsgm
=243 kM /=qm
=1.63 W 3qm
15 kM ey
SLl6 EMagm
A0 I sgm

= 1448 KM/ /Eqm

.75 KM fsgm
143 KM{sgqm
32 M/ sqm
1000 kN sqm

i = 1520 KN/ xqm
LL oo Bl /¢ room, aroounis for 50% bngael, e fall Toud of the m/fc

=35 KM/ nqm
S.00 kM sqm
50 kN sgm
150 kM fagm

10.00 KN/ sqm

al3
145
4158
A.00

= 754
=313
=145
=450

=300

758

145
=405
&0

1L

Fagadcin

kM fsgm
ky/agm
e faqm
kN/eqm

kM/zqm

kN/sgm
KN/sqm
kN fsgm
XN/sqm

EN/=qm
kM sgm
B /am
Edlyzqm
kN /mqm

kM /g

Fup o it wighd
Eivem ahoree




LOAD COMBIMNATIOMS

The wanuuy Ioad combinaans b b2 wsed v d=sizn

Ulimate Limdl State {E.CL Load)

15DL+LL)

150l EQR)

1 5(DL-EX)

1.5(0L<EQZ)

S

1.2(0L-LL~Ex)

1 2(DL+LL-ELX]

| o |- |l ea ] =]

120 L AR

% |L2[0L'LLEQZ)

10 |1.5( 06 DLEQ)

1 |15 DL-EQ

12 1504 DL+EQZ)

11 |1.5¢ 0.6 DL-EQD)

Serviceability Limil Slate

CL+LL

DL+EQN,

TL-EQX

DL+EQZ

LIE-Ei ke

T +11 +EQX

|:DL+LL-EQ::
TL*LL rErIz

ol o on | |t | raf =)

IDLLLEGE

Maotr;
M- Teed 1apacd
LL: Live Load
EX: Sevurug Load in B Dareclisn
B Smemuc Laad in & Chrechion
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DEFLECTICNS

The dafiections dus Lo service laads should non meosed Lhe Iollowing values:

1 Vertical Deflechions
i} The Hnnd deflection due tg all koads wrcluding the efferes of mperature, <reep and shrinksge and
measured fram whe as-casl level of the supports, eors, roals and all ather hotizomital members
shiuld nol exceed span /250
iy The deilecnon weluding the effects of emperature, creep and slininkage eccuring afbar the ercetion
ef pardlions and the application of Gnishes sheuld ooy esceed span, 350 e A mm., whichever is
Iess

b}  Harizonwi Deflectiong:
i) Drift due ro BQ: The interswarey drifl shosald no exceed H¢230 wheee H is Lhe shorey height,

ESIE 515 FOR TANK STRU ES

The waler tanks/ liquid retaining stucmures would be degipned as per Lhe provisisns of 15 3370

COVER FOR STRIJ L EL b=

The cleas eover for the variows smachiral clements scoordindy would be e Modlgers:
aj Slabs A Walls &5 mmn
b} Beams 2% mm Fdm 50 mm

c] Columrg 40 mm

STRUCTURAL WATFR PROOFING

The structural swater procfing shall be done 25 peer the coniract specificabons,
L OF STANDARD 5

1) 1545 2000 - Code of Prectice for Flain and Reinforosd Coroete

% [5675(Pari 1 105). 1987 - Code of Fractice for Design Laads (Other Than Earthquake) for Bulld-
ings and Structures

3) 15 1893 (Partl) : 2002 - Criteria for Earthquake Resistant Design of Strocteres

4) 15 13520 : 1993 - Code of Practice for Dhactile Dretathing of Reinforced Concrete Strectures subject-
&d to Seismic Forces

5] &P Ia: Design Aids ko IS 450 : 1973

6] 5P M : Handbowk on Concrets Reinfercemen and Ceailing

| Reinforced Concreee Desipner's Handboak by Reynolds and Steadman

Page & ol 6
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PTU, Phase III

HVAC Design Basis Report

May 3, 2011

Client:
PUNJAB TECHNICAL UNIVERSITY
JALANDHAR

Architect:
ARCHIGROUP ARCHITECTS (REGD.)
A-14, First Floor, Sactor 15, Noida
Tel: 0120- 4312431

Consultant:

V.S. KUKREJA & ASSOCIATES (P) LTD.

165-A, Gaukam Nagar, Adjoining Gulmohar Comnmercial Complex, New Delhi-49
Tel: 011-26520175

[This report covers the HYAC design basis for construction of wo colleges, one seminar block, a
library and an open air thealre, in phasa |1l of Punjab Technical University, Jalandhar}
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“ W.5. Kukreja & Associanes Pl Lid,

AIR CONDITIONING SYSTEM

GEMNERAL

The project consists of developing various buildings in lhe exisling Punjab Technical

University Campus.

The Buildings to be developed are 2 nos. College buildings, a library building and a

seminar hall,

The buildings are envisaged io be air condilioned {Only Cooling 1o be provided).

The following faclors are assumed for various seasons for designing the HVAC

syslem of lhe Buildings:-

a} Oulside Condllions

i) Summer:
D.B.
W.B.

i} Monsoon:
B,
W.B.

43.30°C  {(110°F)
23.8B8°C  {75F)

- 3500°C  ({95°F)
28.90°C  (83°F)

b)

c)

i)

Lighling Load - As per the use ol Ihe area under consideration.

Inslde Conditions

b}

Leclure Hall, Tutorial, LIbrary, Seminar Hall ete,

Summer & Monsoon

D.B. - 28.0+1.0°C (7812° F)
R.H. - H5%+5%,
Fresh Ajir . 17 CFMY Person

Laboralory, Common Room, Cafeteria ete.

Summer & Monsoaon

D.B. , 26.041.0°C  (78+2° F)
R.H. . A5% +5%
Frash Air - 21 CFMWY Person

Design Crlteria

Fresh Alr Leclure Hall, Tutgnal, Library, Seminar Hall elc — 17

CFEM/Persan

Laboralory, Common Room, Caleleria atc — 21 CFWM/Person

Lighling Load 2.0 watt/sifl

{Labs, Tulorial, library etec)

Funjab Tachnical University 2




“ ¥.5. Kukugja & Aasociaes Pyt Lid

d} Factor Consldered
i) Glass:
Solar heal gain taclor = 0.56
U-VALUE = 1.13 BTU / Hr - Sq.t. - °F
I} Walls:

‘U Value = 0.35 BTU f Hr— Sq.ft, - °F.

ty

ii) Roof:

‘U Value = 0.12 BTU / Hr — Sq.R. - °F (assuming the roof is
Insulated.)

v} Intemal Partitian:

‘U Value = 0.35 BTU / Hr - Sq.ft. - °F.

HVAC Design Conditions:
The following tactors have basn conskdered lor lhe design of HYAC services:

individual and quickly responding temperalure control for each area
Drafi-free air distribulicn

Tailel room exhaust

Acceplable noise Isvel

Reliability

Ease cl mainlenance

Operaling eficisncy

Use of space

i

SPECIAL REQUIREMENT

It is suggested that the lop roof of the building should be insulated wilh a minimum
of 50 mm ihick expanded polyurethane (thermocole or squivalent) of minimum 168
Kg/Cum densily; all the glass panes be covered with heat reflecting film. In addition
Double glazed units {DGUs) are to be provided in the library.

LOAD ESTIMATION & EQUIPMENT SELECTION

The Air Gonditioning loads and the recommended indoor unils lor tha Gollege 1,
College 2 & Library Block are as lollows:

Funjab Technical Unhversity 3
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117 | Tuleralz azn _ 124 _ 17.0 Jumbu__mmnm.x 28 0 5.05 527 1438 | 1018 276 | Hiwall | Zoezoan
1.5
T S | SR N i e B S B )
L18 | Tutorialkl § : 0+1 | 552 | 200 | Lo0 | a7 736 | i35z 1161 A1 | HRWall | 20ias =8.0
_Lm.__..__::..:u__ 01 ! ; B 200 - 8.8s 10.87 2121 1816 1054 Tower I0wd= =12.40
LInlt
e S N e e e el Bl il
_ SubTotal . | 724 42.8 | 25082.8 | 205497  eagzn Y _
m|_. First Floor ﬂ_y{ I . ||_y| =l i -
21 | Assistant Pry P.i.mﬁ.aﬁ 5 26.0+1 | 5545846 | 300 | 200 1.0 0.52 0.82 264 205 mw Hi-Wall Loxlxl.0
o |I_H||_|[ Wall | Loxl=LD
2.2 mﬂ_ﬁaﬁawﬁﬁ.u 260:155:5% | 306 | 200 | 19 | ogz 062 | ake 08 Hi-Wall | Loci-1p
_HE Assistant Professor-3. 126021 | 5525% | 800 | 200 | 16 | 275 | 283 90 | 725 :._.m_ BLwall [ i5a=30 |
Assistant Professar-4 | 454 T2 I_l T 0+155+5% | 6.00 | 200 | 12 | ze0 228 94 | 750 | 138 Hi-Wall [ L&xz<ip
Assistam Professoras _|I¢ 120 21.0 26041 | 55:5% | 3.0 _ Z0 15 23 23 95 | 1005 | 830 | Wiowal Lie1=10
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_ 27 | Associate Prof Profissers m_w.m E._u 214 _ 260+) | 5525% | g | 200 1.4 152 1A 1312 1077 14n Hi=Wran _ 20x1=2.1 _
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Assotiale Professnr.7 _E T2 2601 | 55250 | 3 200 |12 166 163 | 48 647 63 | Hi-wall 206120 |
Research Lab-5 1292 21 | 26,041 [ 55450 | 18 FA 739 | e W6 | 2297 | a7g Tower | +5x2=7.0
| _ _ _ UnicHi- | 10x1-10 _
Wall_

‘!4 Research Lab-6 1_\ mml_|ﬁ a1 r?u ﬁfm_x. Hm|_.|u|rlml_la ﬂ;|__|ma ﬂmq|_. T3 | T _.Huu_.m:__.“_w 4lwm M._w_
= e o |lr - S 0 SIS N wan |
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i) . "
417 | Tuiorigl-03 420 12.0 17.0 26041 | s5esw| 28 | 200 | o | 433 | b [INE: 525 ave | wewan | el
_ . " : 2.002=4.0 |
418 | Tutorial-02 420 12,0 17.0 26051 |55:5% | 28 | 200 | 10 | 433 | 510 1112 925 | 476 | HWiwall | SO
[ 439 | Tutorial-01 4 12.0 170 | 26081 | 55+5% | 43 200 | &5 | 632 | 759 1557 1284 731 | Hi-Wall | Z0xd=8.0 |
| 4.20 | Technicddan Room-03 10% 120 | 210 | 260s1]55-5%| 3 | 200 | 20 | 097 | oae 135 244 63 Hi-wall | L.0s1=L0 |
| 421 | Technician Room-D2 i 120 | 210 260¢1 [5545% | 2 | 200 | 20 | 082 | 0.6M 100 209 4z Hi-Wall | 1LOx1=L0
4.22 | Technician Room-01 86 120 214 26.0¢1 | 551506 | 2 200 | 20 | 057 | 054 190 134 12 Hiwall | 1.0x1=10
| 423 | Professor Roam-0% 168 120 210 | 2601 |55+5% | 3 200 | 20 | 107 | 09 177 281 63 Hi-Wall | L0xl=1.0
4.24_| Professor Rooro-03 150 120 214 260+1 | 55150 | 3 200 | 20 | 107 | 093 280 268 63 | Hiwall | 1ox1=10
425 | Asslstant Professoc-05 400 120 | 210 260¢1 | 55-5% | 12 | 200 | 20 | 273 | 294 809 645 252 | Hiwall
SubTotal | L0S9Z.0 . | BA.7 | 954 | 265561 | 218846 | 77730 |
5 Fourlh Floor . | 1 e el
Assuciate Prafessor 312 12 21 26051 | 55+5% | 12 8 8 | #Jz | 42t | 1533 | 1345 252 | Hi-wall | 1.0x2=20
5.1 b 1.552=3.0
|52 | Boys Camman Room 323 12.0 210 | 260:1(55+5% | 14 | 200 | 05 | 342 | 361 1053 853 294 | Hi-Wall | 1.5%2=3.0
5.3 | Clerical Room 194 120 210 26.0+1 | 55:5% | 4 200 | 41 | 145 | 131 518 392 B4 Hi-Wall | 1.5x1=1.5
5.4 | Director's FA Room 215 120 Lo 26.041 | 55+5% | 3 200 | 20 | 114 | D98 109 292 63 Hi-Wall | L5xl=15
55 | Director's Room B 120 210 26.0+1 | 55:5% | 9 200 | 20 | 215 | 224 655 503 135 | HiWall | 25x1=25
5.6 | Girls Commoen Reom 410 1240 210 26.0+1 | 55+5% 14 2.00 Lo .08 | 417 1356 1151 294 Hi-Wall 2d=41
5.7 | Lecture Hall-04 968 | 120 170 | 260:1 |55:5% | 62 | 200 | 05 | 911 | 1L06 | 2239 1917 | 1054 | Tower Unil | 3.0x4=1210 |
58 | Library 581 12.0 170 76041 |S55% | 35 | 200 | Lo | 539 | e4d | 1377 1211 | 585 | TewerUnit MMHHWM .
5.9 | Profeszar Room-01 = 210 26.0+1 | 55+5%% 3 £.00 0.9] 1.20 0.95 437 294 63 Hi-Wall L5x1=L.5 _
5.10 | Professor Room-02 210 26.0+1 | 5515% | 3 200 | 093 | L20 | 099 437 299 | 63 | HiWall | L5x1=L5 |
5.11 | Professor Room-03____|_ 21.0 26041 | 56:5% | 3 zo0 | 20 | 107 | 093 360 268 63 | Hiwall | 10x1=10 |
5.12 | Professor Room-04 210 26.0:1 [55+5% | 3 | 200 | 20 | 107 | 096 177 281 63 Hi-wall | L0x1=L0
5.1 | Research Lab-1 2L0 26041 [S5:5% | 18 | 200 | 200 | €56 | 610 | 2308 1891 | 376 | Towerlinit| 3522=7.0
514 | Resmarchlab-2 210 | 26040 [S55:5% | 18 | 200 | 200 | 656 | 610 | 2334 1681 | 378 | TowerUnit| 3.5x2=7.0
515 | Research Lab-3 214 26.0+1 |55¢5% | 18 | 2.00 | 200 | 656 | 610 | 233§ 1881 378 | Tower Unit | 3.5x2=7.0
5.16 | Research Lab— 214 26.0+1 | 55+5% | 18 | 200 | 7po | 656 | 610 | 2338 1681 378 | Tower lniL | 3.5x2=7.0 |
517 | Technician Room-01 210 260+1 |58¢5% | 2 | 200 | 200 | 057 | 0.4 190 134 42 Hi-Wsll | Liwi=10
5.18 | Technician Raom-02 ZL0 26.0+1 | 55+5% | 2 200 | 200 | 082 | D60 300 209 | 4z | Hiwall | Liwl=10
519 | Techniclan Room-02 210 26.0+1 | 55+5% | 3 200 | 200 | 057 | 082 | 335 244 63 Hi-Wall | 1.0x1=1.0
5.20 | Technician Room-64 210 26041 | 55+5% | 3 200 | 200 | 082 | 095 267 175 53 HiWall | Lial=L0
5.21 | Tutorlal-01 425 | 120 17.0 260+1 |55+5% | 43 | 200 | 050 | 632 | 7.59 1557 1284 73L | HirWall | 2.0%=R0
522 | Tutorial-02 s20 | 120 170 |260+1|5%+5% | 28 | 200 | 100 | 433 ; 510 | 1112 925 176 | miwan | SReAD
: A o : 2.0x2=4.0
523 | Tutorial-03 420 12.0 17.0 260+1 |55+5% | 28 | 200 | 100 | 433 | S0 1112 925 476 | Hiwal | TR0
| 524 | DRYCANTEEN | 80 | 120 | 26.0¢1 | 55+53% 2l i Hi-Wall | 1.0x1=10
| =t - o
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. _ BASIS OF DESIGN et i DESIGN DATA SUMMARY _
| | =
=8 2 8 | 2 = =
=Z E 3 5 | 2| 2 | 8. |gE_|EB=_|8:.¢
283 = x a 2 e 2% | 283 SE2= | 285
5,ND. | CONIHTIONED SPACE TER 2 INSIDE DESIGN CONDITION > = =z = 23 |§55 2F5 |3 © % | INDODR UNIT SELECTED
[ I 2 = == == == ==
= = g el <
2z | 8 |g| & |§ |*F5 3§ |2
(=) = ] = [=]
il (4] (8] (] ] (E] (Fl Gy | (W] {1 (1) m (K} (L} {M] TVPE | [TAxOTY]
| MIN
sgft. | pr. | VENTILATION qﬁ__”._m_, RH | Nos. [w/sQFT | kW | TR TR CFM CEM CFM
i - B CFM/PERSON | _
1 | Ground Fleor . . . 1
L1 | CAFETERIA AREA 2200 12.0 17.0 26021 | 5585% | 136.00 | 2.00 | 1.0 | 1221 | 2334 | 4114 3712 2312 | TowerlUnit | 3.0xf=240
_ Package | 44 220
170 Unlt Tower 4 0x6=34.0
1.2 | READING ROOM 7910 12t 26.0e1 |5565% | 14000 | 200 | LD | 4725 | 4342 | 17172 | 14282 | 7380 Uit ettt |
1.3 | Libratian 215 120 | 17D 26041 |55+5% | 200 | 200 | 093 | 1.74 LY 515 458 153 | Hiwall | z0x1=20
|14 | General Administration 155 120 214 26.0+41 | 55+5% | 5.00 2.00 24 .54 225 | 974 823 105 Hi-wall 1.5x2=1.0
L5 | Pa Librarian 151) 12.0 20 | Z6.0+1 | 55450 i 2.00 2.0 1.13 148 417 w2 | 8l Hi-wall 15x1=1.5
| SubToual 10640.0 | j 70.9 | 720 231989 | 19636.4 | 5013.0 |
2 First Floor i i | . |
21 | AUDMD VISUL ROOKM 1453 12.0 17.0 13 200 | 10 | 1391 | 1484 | 4606 4227 952 | TowerUniL | 4.0ad<t60 |
17.4 Paclage
| 22 |INDEXING 6155 120 ; 116 200 | 10 | 2762 | 2833 | 9995 7709 1572 | Umit 17.0x2=34.4)
23 | MEETING | 1028 12.0 17.0 i 24 200 | 10 | &84 | &0 | 20011 | 1717 408 | TowerUnit | 3.0x2=6.0
24 | Server Roam 267 12.0 0.0 . 0 200 | 186 | 203 239 1375 1296 0.0 Hiwall | 1.5x2=3.0
25 | Technical Staif 269 | 120 20 12 2.00 | 20 | 259 281 723 575 252 Hi-wall 1.502=3%,0
2.6 | Hack ORice 500 12.0 2LD0 B 10 200 | 20 | 278 .71 896 691 210 Hiwall | LEx2=30
Sub Tolal 9674.0 - | 559 | 572 |19605.8| 16326 | 37940 )
1 | Second Floor | | ) [
Package 17.0x5=B5.0
; 210 AL
3.1 | LIBRARY 19684 | 120 | 260021 | R5»5% | 250.00 | 200 | 05 | BS3r | @389 | 29811 | 25672 | 5290 | UnirHi-wall | 1.0x4-40
sub Towal [ABG4.0 s x 653 | 8195 |29810.5 | 2567Z.1 | 5250.0 X
| - L | | -
Grand Tolal | 393980 | | i | | 2121 | 2131 [71615.2 | 616370 | 14057.0| .
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HEAT LOAD SUMMARY FOR SEMINAR HALL

BASIS OF DESIGN : DESIGN DATA SUMMARY i | |
w2 _ - = - _ 8 _ a | [
==l £ o e B S gk fasl BER NS |

_ == m = = i = = 3o |Z3s CaEz EFE _
% MO, | COMDITIONED SPACE m E = INSIDE DESIGN CONDITION & = i = 2% |EE5| %5 (3 8 2| INDOORUNITSELECTED
z = ] m =
<5 M = g = T w £z =
s . P ol ] =] =1 =
. [A] (E] ) {0) | (B8] (F} (5 (H} (1 () n (K} iL] (M) TYPE [TRxQTY]
MIN
YENTILATION | TEMF | o |
BOLFT. FT. s o) AH NOS. | W/SQFT-| KW | TR TR CFM CEM CFM
CEFM/PERSON | ] 3
L &ronund Floor )
11| Seminar Hall | 1700 12.0 170 26.0+) | 554504 | 15000 | 150 50 | 2266 | 2564 | 6121 5392 2550 | Ducrable 55 K4
. : Hi wall L5%2 |
1.2 | Entznee Lobby 695 12.0 17.4 2601 | 5585% | 7000 2.00 10 | 1375 17.10 3745 1743 1470 | Ducighle | 85X 1+55%1 |
E — | 1 1 — -
Sub Total 2395.0 _ | \ _ _ | 364 | 427 | 9966.2 | 91354 | acz0.0 | _
Punjab Technical Universily 16 #
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EQUIPMENT SELECTION

Based on lhe above environmenial conditions, the air conditioning load is designed
independenlly for

College Building - |

College Building - II

Library Building

- B % [y

Seminar Hail

To meet the above relerred load, we have {ollowing oplions:
- Waler-cogled water chilling machines with Screw Compressars

In this syslem the main plant is located in the ptant room within Lhe buiiding or oulside the
building. The cocling lowers are localed on a well-venlilaled place, external ol Ihe
buliding and the AHUs are housed in the AHU Rooms or are ceiling suspended. This
system can suslain lhe high ambient lemperalure. Suitable tor any conliguralion using
machines Irom 100TR 1o 400 TR. Depending on various capacilies IKW /TR is 0.65 to 0.8
for compressor and will be more wilh olher equipmeni such as AHU, condenser pump,
chill water pump and cooling lower eic.

The disadvantage with the system is the high requirement of soft waler. The cost for
waler and sollening planl lor such a high requiremenl of water is very high. As such
lhere is a crisis of waler. Hence due lo lhe waler requrement Ihe capital cosl and

running cosl increase lor this scheme.

. Air-cooled water chilling machines with Screw Comprassors

In this syslem lhe main planl is Iocaled on the lerrace of the building or oulside of the
building. There are NO cooling lowers in |he syslem. Suitabie for any configuration
using machines lrom 100Tr 1o 400Tr. IKW /TR are 1.2 1o 1.5, KW will be more wilh
olher equipment such as AHU, chill water pump elc. IKW per TH will increase as per lhe
increased ambient temperature.

The disadvantage with lhis syslem is to select a higher nominal capacity equipmenl 1o
meet Ihe deraling factor due lo ambienl. Hence the running cost is high.

Punjab Technical University 17
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3. Air-cooled Split Units

In lhis systemn each indoor unit has individual outdoor unit with single or multi
compressars, depending on the capacily. The indoor unit can be of diferenl lypes such

as Hi-wall, Floor slanding lower, casselle, and ductable unils,

The non-duclable splil unils are available with rotary compressors or scroll COMmMpressors,

Ductable spilt unils are available wilh scroll comprassaor.

A. MNon-guciable splil unil wilh rotery compressaor — These unils has one to one

connection of indoor 10 culdoor umils, The relrigerant pipe circuits are separate {or
each compressor. The biggesl limitalion ol this lypg unil is lhe reingeranl pipe
lenglh. The mosl of lhe lime lhe permissible refrigeranl pipe lenglh is ¥ melers.
Exceeding this permissible lenglh, the unit will alracl deralian factor. The deraling
laclor can be more lhan 25% upto Lhe pipe lenglh of 12 melers. This results in an
excessive wastage of energy which is such a precious commedily and lhereby

excessive alecineity bills.

B. Mon-ductable split unit with scroll compressor — These types ol COMpressors are
popular due lo ils eliciency and versalilily. These unils also have one 1o one

connection of indoor 10 ouldoor unilts. In Lhis case the refrigeranl pipes are
separala lor each compressor. The biggest advanlage of his unil is ke refrigerant
pipe length. The permissible refrigerant pips lengih is 50 melers {70 melers
aguivalent length}. Due lo lhe scroll lechnology Lhe refrigeranl can be pump in Lo

lhe relrigeranl pipe effeclively such a high length.

LY

4. Variable Refrigeranl Volume/Flow Air Cooled System

Variable Relrigeranl Volume / Flow Syslems were inlroduced in Japan more than 20
years ago, have become popular in many countries including India. VRV/VYRF sysiems
are used in approximaiely 50% of medium sized commercial buildings and one-lhird of

large commearcial buildings.

The lollowing advanlages are there;

* The unils will consist of high efliciency air-cooled scroll microprocessor

conlrolled compressors wilh all lhe lalesl malerials and technology.

Punjab Tachnical Lnivarsily 18
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* VRV/VRF syslems are flexible and diverse wilh a single condensing unil
connected Lo up lo 32 indoor unils lhus combining multiple condensing unils
for up to several hundred lons. Overall COP and SEER remain high due lo
elfeclive zone conlral,

* VRV/VRF systems use Hydro Muorocarbon {HFC), non-CFC conlaining
retrigerant wilh Zero Ozone Deplelion Poiential (ODP) and are 15% mare
efficienl than R-22 syslems.

* Saving in electric energy even on part load.

* KW /TR is 1.1 including indoor. IKW per lone decreases on the parl load.

* Fipe length [rom indoor 10 puldoor unils is approx. 150 m.

The ditterent aspects for lhis project considering dilfereni HVWAGC schemes are
summarized as below.

5. | Area  HVAC Schemes o
No Split undt Splkt unil VYRV/VRAF
i Rolary Comp | Scrall comp
1 | College Advantage: Advaniage: Advantage:
Building
—1all 2 Individual conlrgl of Lhe o Individual contrel of - |© Almosl negligible
units. Lhe units, | derating laclor,
O Flexibility in the insiallation | < Flaxibility in the & Lang lenglh of
of the indoor units, inslallalion of the relrigeran pipe
2 In case of braakdown ol indoor units, parmissible
compressor particular units | ¢ In case ol breakdown [ Eco friendly
will be non operalional. af compressor refrigerant,
Hence regl of the units can | padicular units will be |0 Less number of
be operational. However, norn oparalional, glldcor umils,
no diversity available. Hanes resl af lhe henca less
< Floor sianding tower type unils can be requiremenl of
indoor unils are available. operalicnal. space.
o Perrmissible lenglh of tha However, no diversily | Saving in energy al
relngeranl pipe is anly Bml available, parl load.
aller which the de-rating 2 The permissible i Ohiversily in the load
slarls in accounl ol pipe refigerant pipe is 50 | possible,
length. rmir (Effective langth [ The unils are
2 The unils are available with Formiy available wilh
almost all manulaciurers 2 Deraling lactor is low, | almost all
. 2 Theinstallaton caslis low & Floar slanding lower manulaclurers
lype indoor units are | o Individual conlroi of
availale. Ihe units.
| @ Unils are available © Flexibilily in Ihe
Disadvanlage: wilh Daikin, inslallalign af {he
Milsubishi, LG. ndoor uniks.
v Permissible refrigeran| manulacturers in
piping is upig 8 mir, India. Disadvantage:;
& More number of outdoar
_— unils hence more space Dizadvantage: C  Flaor standing

Funjab Tachmcal Univarsity
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requiremenl.

| @ High derating in the cooling

capacily.

o GFC base relrigerant.

T More poinl ¢f operalion &
maintenance

 Handling ol condensale
drain pipe in case of lpor
slanding tawer lyps indoor
units 1 difficull because lhe
pipe has la run al lowsr
then lloor level,

Looking al the buiding the
indoor & outdoar units can be
focated af distances of 15 mir fo

| 50 mir, depending on the
| different argas of the floor,

These lengths of piping are
calcutated in view of different
locations avafabla to place the
ouldoor urnis. Please refor the

scheme drawing no SUR-01.

The number of outdoor units
shall be approximately 632
nas bolh the bullding.

J More number of
outdoor unils hence
maore space
reguiramenl,

& CFC besl refnigeran.

& More painl ol operalion
& mainlenance

o These unils are
available wilh spme
manulacturer

o The inslallalion cost s
comparalively high
lhan rolary compressor

These units take care of
refrigerarnt piging
considertng the three
available locations (o
place the ouidoor units,
The scheme is explain in
the drawing no. SUS-01.

The numbear of owuldoor
units ghall be

lower lype indoor
unils are nol
available.

& Beter skill
requirement for
mainlenanse.

< The inslallalion cosl

is mighar lhan bolh

ype spill unil

AN the outdoar units
zan be focaled al
terrace of the
respective buildings,
This wilf flacilitate 2
single point operation
& mainienance of (e
COMpressors, The
scheme has besn
gxplaingd in the
drawing ng. VRF-01,

The number of
gutdoor units shall
be approximately 16

Punjab Technica! Liniversily
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S. Area HYAC Schemes ) T
No Spilt unit Spill unit VAV/VRF
] | Rolary Comp | Serall comp il
2 | Library Advantage & Advaniage & Advaniage &
Block Disadvanlage: Disadvanlage: Disadvaniage:
Scheme
drawing
ng. LIB- | 0 BSame as above o Same as above 7 Same as above
ol
The tibrary is a farge indoor | Duclable spiit units are Number of autdaor
valume and indoor ductable | considered for bigger unils are approximately
unifs and floor towers are areas. Looking al the 6 nos,
passibfe, this may be a distance betweern in the .
feasible system, | tndoor & ouldoor unts this
scheme can be '
Humbers ol outdoor unlts | considerad,
are approximately 28 nos.
Na.of gutdoor unils are
! approximalely 28 nos.
3 | Seminar | Advanlage: Advantage: Advanlage:
Hall o Same as thal above. 7 Same as lhal above.
Schame o Same as that above. Disadvanlage:
drawing Disadvanlage-
na. 5CM- | Disadvaniage: 0 Same as Lhal above.
01 o Same as that above. Floor sianding iowers

& Same as lhal above.
Cinly lew units can be used.

Humber of ouidoor unlis
are approximalely 8 nos.

Ductable unils can be
used,

Number ol outdoor units
is approximately B nos.

Recommendation of schemes:

units are nat In Usa in
lhis scheme. So
VHF/VRY system can
be used.

Numiber of autdoor
unlts are approximately

2 nos. 2

Keeping all the above laclors in mind qur recommendation of air-conditioning schemes lor
various buildings are as follow:

1. College Buliding ¢ &l

A firs preference, Air Gooled Variable Relrigeranl Volume/Fiow machines may be
inslalled (or these buildings. As a alternalive spill units with scroll compressor may be
inglalled.

2. Library Bullding

Mon ductable and Dustable spilt fair cooled package unils wilh scroli compressaor.
The spill unils with rolary compressor are not suilable singe the volume lor air-
condilioning is large.

3, Seminar Hall

MNon ductable and Duclable apitt /air cocled package unils with scroll compressar.

Punjab Technical Universily
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PHASE M WoRKs FOR PUNJAB TECHNICAL UKIVERSITY, JALANDHAR
Freliminary Design Raport - ELECTRICAL INSTALLATION WORKS

DESIGN BASIS REPORT FOR PHASE Ii1 ELECTRICAL INSTALLATION
WORKS FOR PUNJAB TECHNICAL UNIVERSITY JALANDHAR
_-'_'_———-_L____________

the client's brief, purpose and budget before final preparation of design, tenders and
Schedules of Quantities.

distribution system based on principles of ready-to-use energy efficient practices and clean
energy technologies wherever feasible, and o ensure an £asy-lo-maintain, cost effective
and flexible system in line with the best available in local and international markets,

* Maliong Buiiding Coda of india 2005

* Energy Consarvation Building Codae 2007

* Bureau of Ingian Standards

* Internationat Electroiechnica! Commission

* CPWD Gangral Specifications igr Electrical Workg {internal 2p05

The electrical load requirement for lighting and smal power (e.g. computers, servers,
Photocopiers, stanners, faxes and other |ab equipments), UPS lgad and HVAC have been
estimated empirically based on the dreas proposed and considering the approximate load
for External Lighting & Plumbing. The conclusions have been tabulated below, while the
details for individya) buildings are listed later.

Archigroup Architects fregd,) -2 - Lirio Lapez Elucrrical Gan sufant




PHASE |ll WORKS FOR PUNJAB TECHNICAL UNERSITY, JALANDHAR

Preliminary Dasign Repont - ELECTRICAL |N ETALLATION WORKS

PRELIMINARY ELECTRICAL LOAD CALCULATION (PHASE IM)
== AN T ELELTHIGAL LOAD CALCU

Arga Emergency Talal . i Max,
ook DESCRIPTION {5q.f1) lead Connecled Diversity Demand
In kKW In kw In kW
1 College Building 1 137.190.00 | 145,74 1.322.90 0.70 926.03
2 Collzge Building 2 136,275.40 145.17 1,317.20 070 922.53
3 Library 49,227.00 506.90 506.90 0.70 354.52
4 Seminar Hall-1 2,853.55 1.78 22.02 0.70 15,42
OTHER LOADS
5 Exlernal Lighting {Assumed) 35.00
5] Plumbing Load {Assumed) B0.00
Tolal Load 814.59 J3,169.72 2,218.80
FUTURE PHASE
7 | College Buiiding 3 12956048 137,65 1.249.40 0.70 B74.58
5] Colisge Building 4 13211892 140.36 1,274 .00 070 891,60
g College Building 5 13442016 142 80 1.286.19 0.70 o07.33
10 | Seminar Hali-2 419640 262 32.39 .70 2267
11 Seminar Hall-3 2B353.55 1.78 22.02 0.70 15.42
12 Plumbing Load {Fulure) 100,00
Grand Tolal Load 1,4719.81 7,043 72 4,930.60
L Simultaneous Willlzalion Coelficlent 0.80 3,944 43 |
The lollowing assumplions have been made in the caleulations:
Light and small powsr load: 2.5w per 5,
AC load (for certain designated areas): 8.0w per sft.
Entire Library load is being considered an genseralor back-up
For other buildings, 25% of lighting, fans and small power is being considerad on generator back up
Alllifts in all blocks are considered on generator
Connecled Load in Ky 043,72 Emergency Connected Load in kW 143881
CUemand Load in kW 394448 Emergency Demand Load in kW 100786
Connecled Load in kA £804.B5 Emergency Connecled Load in kv, 179076
Demand Laad in kyA 4830.60 Emergancy Demand Load in kWA 125883
Taking 85% eHiciency SB00.71 Taking 85% efficiency 1482 15
Recommended Ralings & Configuration:
Translaormers dnos x TEQMHCVA DG Sets dnos x SNOKVA
Archlgroup Archiects (regd.) -3- Lire Lopez Electrical Consultant




PHASE I WORKS FOR PUNLIAR TECHNWICAL UNIVERSITY, JALANDHAR
Preliminary Design Repor - ELECTRICAL INSTALLATION WORKS

DETAILED BUILDING WISE LOADS

COLLEGE BUILDING-1

= !
| Lighi & I Ernar- | Leb | Tola! |Diuarslt| Max.

II
AiC
S.Na | Description | F?;:‘;:'r ' Lond gancy | Equipment* | Cannected | -y | Demand
J § | | |
,' | W w e aw L ew L kw | | kw
|| | | —I_ || |I || | ——
| GroundFioor | 5784 2272|1446 | 100.00]  psyse 07| 17749
2_[F'TFJ | 5549| 7.50 | i ﬂ-[]‘_ 2 DT 4|_
== EROE ol - sBag) e L 3 Y M08  07] 14285
N o P O v B e I
|3 | Second floor 26.49 789  1412| G008 | 20408) g7 _142.85 |
=k i =

e

_4_|ﬂ-|_ired floor

_.5_|ﬂ‘mf'_ﬂﬂf__|._ —9784) 9672| 1445| g0l  sigse |
| |

. - .
| 6 -t Higof e _5:'_@4_'_ 72| 1446|4500 = _UE_I_ —J-7] 13899
il

___|___.______'_i___ ___|_
e S S S i

|
| 7 If4@15kW] | eono] ___J__ﬂ.ﬂ]_i?_’__ﬁq_
| | | | |
| Grand Total | | | | |
| Lazd | 34298 45020 1457 370.00 | 1,322.90 | | 92603 |

- "Provision i Electrical loads. 25 kW per fab For Ground floor, 20k Per lab for firsl Moor and 15k per lab for all
subsequent floors be kepl as PTU recommendaion,

Archigroup Architects [regd.) -4 - Lirio Loyez Electrical Cansultan|




PHASE M WORKS FOR PUNJAR TECHNICAL UNIVERSITY, JALANDHAR
Preliminary Design Report - ELECTRICAL INSTALLATION WORKS

COLLEGE BUILDING-2
|I ] uame | — Lab TTI! o H|
SNe | Description | poall | AC Load | eriey e | Bodtang | ke Demand
! |
il | W | kw :' W | W e | | kw
1| GroundFioor | _EI-_GJ'F_G_A__ | 15 3_| 10000 | 262,69 | 07| 18388
2| First Floor _|_ _ 5515 _9_..5_1_: _13.79 | _6000| 20595 _Di[|_ 144,17
3 | Secondfioor | _5-_.2.J|r_ 8660 | 1995| _ﬁﬂ-_tuL _ _tnz-_leL 07| a9
4| Yhired floor _ 618 __ﬂ-_‘.4[_1_-£[|__‘45_-0.ﬂ —19096| 07| 13367

& Fillh floor | 5.49

_E_J_Faur'hﬂog_J___;9:1"__9_2-?_|_ﬁ22 _ 6000 20969 _I_ 6.7
N I gt i .

SRRl e = 1 =23 _|__ 2
| mharLoads I SECE __—I____]____l___j___
FtLoad4nus | _||_ ' _]i_ |

(4@15kw) 60.00 _60.00| o7 2
= _lL d Totai _____i|___|_ ?_.___I' —
| Grand Tat '
oadl, ] 340.59 | 445.72J 19517 | 37000 | 1317.09 ,[ | 62253 |

"Fravision ior Elecirical loags 25 KW per lab For Ground fioor, 20kw per lab for iirst floor ang 15KW per lab for ail
subsequen Hoors be Kepl as PTY recommendation,

SEMINAR HALL
e I | [ | [
: i no : iversit- | manx,
S.MNo | Description L'ggf__.i:m | A Load | Emer-genr:y| Cﬂr.lr::led Dw:mt ¥ enf:nd
| |
| | kW _||_ KW | kw kW ,i | kW
' | | | | =t
_1_IEFGU_”dﬂﬂ£__L____?-_31__Lﬁir__?ﬁ_i_ 2202 | G_L 1542
|
[ [ I
i | 713 | 148 | 17 | 202 | | 1542 ]

Archigroup Architects [regd.} -5 - Liria Lopez Elsciricgl Consubtanl




PHASE il WORKS FOR PUNJAB TECHNICAL UNIVERSITY, JALANDHAR
Preliminary Design Report - ELEGTRICAL INSTALLATION WORKS

LIBRARY
T | T | B
lgni I : lal | Diversit- ;
S.No Cescription . gpni:'rmﬂ AC Load Emer-gency Cn::e?:'le d "':m' Dyrr?:n g
kW kW | W W kW
1 Ground Floor 34.30 10284 137,14 137.14 o7 95.00
g Firsl Flogr 34.97 99.94 | 1.34.91 134 81 0.7 Bd.44 |
3 | Second fMogr 53.80 166.05 218.85 219.85 07| 153.89
Other Laads
| Lifl Loadinos
|4 | (1@15kw) 15.00 15.00 0.7 10.5
|
jierandiioialioad 123.07 | 26599 50590 | 506.90 154.83 |
DESIGN CONSIDERATIONS
This is covered under the [ollowing subheads:
Subhgad A Substation & Power Distribution Plan,
Subhead B : Point Wiring
Subhead & Lighting & Fan
Subhead D Fire Detection & Voice Evacuation System;
Subhead E LIPS Systern
Subhgsad F LV Services: Voice, Dala, & Securily Systemn
Subhead G External Devslopment (Eleclrical}

A SUBSTATION & POWER DISTRIBUTION

A SEB Power

In Phase |, the meter for 11kV HT supply was installed and commissioned at the Morth East
cormer of the site. From there the main HT cable was taken to the Administration Block substation
(at the centre of the site) and terminated at a Ring Main Unit. Now for the Phase |1l substation it is
proposed to have this HT line tapped from the existing RMU in the Admin Substation and carried
[0 a new substation in the Academic section of the site.

All 11KV supply - Irom HT RMU in Admin Substalion lo HT RMU in Academic Substalion,
and from HT ¥CB 1o HT side of the transformer will be carried with T1kVY grade XLPE
Cables.

Archigroup Architects {regd.) -6 - Lirio Lopez Electrical Congultant



PHASE Il WORKS FOR PUNJAE TECHHICAL UNIVERSITY, JALANDHAR
Freliminary Design Repor - ELECTRIGAL INSTALLATION WORKS

Transformers: As per Inad calcufalion, keeping lranslormer losses in mind and assuming
working effliciency of B5%, (he [ollowing Iranslormer conliguration and raling is proposed:

Taotal estimated connected load : 7050 KW or 8800 kvA
Tolal expecled diversitied load : 3950 kW or 4950 kA
Tolal capacity required (@85% efliciency) : SB00 KVA
Conliguration proposed : dng. 1600kVA

Given the estimated load it is suggested that for the complete Academic Section a total of
4nos transformers of 1600kVA capacity each be taken and these will be designed to operate
under parallel operation if required. However, for the first few designated buildings, we are
considering two Transformers of 1600kVA. These will be Oil cooled and naturally aspirated
{ONAN) type bul mus! be with copper windings and should preferably have an On-Load Tap
Changer (OLTC) ol nominal rating -15% to +5% on the HT side of the transformer.

A2  D.G.Sets and Power Back-up Facilitiea

lis proposed (o back-up power lar generatars for the lollowing:
* Enlire Library load is being considered on generator back-up
s  For olber buildings, 25% of lighting, fans and small paower ig being considered on
generator back up

This would be made available by equally sized diesel| generator sets. It is also proposed 1o have
modularity for DG Sets which allows [or better loading, performance flexibility and ease in spares
and mainlznanca.

Itis therefore proposed to have a final configuration of 3 nos. 500kVA D.G. Sets. For Phasg -
Il now we would suggest 2nos 500kVA D.G. Sets be installed and the remaining one he
installed later. The two D.G. Sets would be connected onto a common bus bul with bus
coupler. These sets will be provided with individual AMF panels for automatic slarting in
case of power failure. It is not intended to either synchronise the sets or share the |pads.
There will be a manual selection of sets to run for various load conditions. The AMF panels will
also be supplied with manual override facililies,

It is proposed to locate the sets on ground floor level so that servicing, operation and
maintenance is consolidated for more efficiency. The sets would be located in open area
and based on sound attenuated acoustically treated all-weather containers to canform
to CPCB norms and mounted on independent foundations to minimize the transfer of
vibrations to the main structure.

The exact localion of the DG Sels would have lo be determined on the basis af overall
planned capacilies and localions of athar senvices,

A3  Power Distribution

LT supply irom the fransformers and the DG Sels would be carried by LT XLPE atuminum
Armoured cable [0 the Main LT panel.

Archigroup Archilegts {regd.| -7 - Lirie Lypez Eftactrical Consultant



PHASE (il WORKS FOR PUNJAB TECHNICAL UNIVERSITY, JALANDH&R
Prellminary Design Repart - ELECTRICAL IN STALLATION WORKS

Ad

A5

LT Panels will be factory fabricated, cubicle type, Form 3, indoor duty floor slanding units with
Provisions for cable entries from top and bottom 8s required. Bus-har chambers will be bolted
type with louvers for heat dissipation, while cable alleys would be hinged type with half tumn knobs
for easy access. The location of main LT Panel is proposed on Ground floor of the Academic
Substation.

All switchgear would be fuseless with breaking capacities calculated at each lovel of protection.
All Air Circuit Breakers (ACBs) would be draw-out type and molor operated in case of
transformer and DG Set incomers and bus-couplers for integration with the automation system.

All cabling will be XLPE insulated stee armoured cable with aluminium conductors for sizes
above 16sg.mm and with Copper conductors for sizes of 16s9.mm and below. The cabling design
will take into account the RLC losses through appropriate sizing and application of recommended
derating factors,

Control of power factor has also been considered on the LV side, and appropriate locations and
sizing of reactive power banks will be worked out at the detailed engineering stage, taking into
account both linear and non-linear loads. The design will attempt to maintain power factor at the
main panel at 0.95, using automatic correction relays and fixed capacitors.

Earthing

Earthing would be carried out using copper conductors for all equipments' neutral earthing
point. Earth mat would be created to ensure path of minimum resistance. Pipe earthing
would be used for equipotential bonding of Feeder Pillars for external lighting and for far
flung smaller load centres.

Ring Main

aluminium conductors, There would be tap-off points at each floor. There would be two rising
mains in the electrical shaft, each rated for 759 of the total required capacity for “limited
redundancy” - i.e. in the event of failure or maintenance of one of the Rising Mains at least 75%
of the total load can still be fed from the remaining serviceable Rising Mains. On any floor the
“Main Board” on the floor would receive supply from both Rising Mains through a changeover
switch. This would ensure that even in the event of maintenance or break-down of any one

Rising Main the individual floors would still receive power,

POINT WIRING:
— = WInING:
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PHASE Ill WORKS FOR PUNJAB TECHNICAL UNIVERSITY, JALANDHAR
Freliminary Design Report - ELECTRICAL INSTALLATION WORKS

Point wiring shall be carried out using Fire Resistant (FR) grade PVC insulated wire with multi-
stranded copper conductors carried in MS pipe. Switches proposed to be used are contemporary
modular type switches with screwless cover plates,

There shall be separate DBs for “Normal” power (which will feed the power outlets and some
lights), for “Emergency” power (which will feed all fans and some lights) and "UPS” power {which
will have the provision to be connected to sither a centralized UPS or a zonal UPS or directly
from the “Emergency” panel depending on the importance of the load at that particular point in
time).

LIGHTING & FANS:

Lighting levsls have been designed for in adherence ta the BIS. For same lypical areas lhe
lolowing levels are being fallowed:

AREA LUX LEVEL | AREA | LUX LEVEL |
Labs & Classrooms 300- 550 | Slaff, Common Rooms 200-250 |
| Comidors, Lobbies, Stairs | 70-100 | Reading Aooms & Offices | 300~ 350 |

For certain key areas compulerized simulalion of the lighting levels have been adopled to ensure
that appropriate lighting levels would be maintained even aller ageing and delerioralion of lamp
output or fitting fatigue.

However, it must also be clearly understood that since the utilization of this building is
predominantly during daytime, suitable energy conservation methods have been adopted to
optimize the lighting levels. Areas away from windows have been given higher lumen packages
while those nearer natural sources of light have lower lumen packages. In areas like the library
and the computer centres which are likely to have evening and night time operational hours,
uniform lighting in all areas will be considered.

Also keeping in mind the flexibility of usage of inlemal spaces, ws have mage special provisions
o make lhe lighting and fans layout as madular as possible,

Fluorescent light will be the preferred source of light for maximum lumen/ watt package. Fittings
with conversion efficiencies of 65% and above are selected for areas requiring 300 lux and
above. Suitable mirror optic louvers have considered minimizing the cut-off angle of direct light
incident on the screens. Compact fluorescent light has been selected for corridors and lobbies as
they are the highest usage areas.

Fans will be provided far all rooms - including rooms with AC.

FIRE DETECTION & VOICE EVACUATION SYSTEM:
— = o YLVILEEVACUATION SYSTEM:
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Preliminary Design Reporl - ELECTRICAL INSTALLATION WORKS

Addressable lype of lire deleclion syslem is proposed lo be used to give lhe highest grads of fire
detection lacility. Localions ol all deteclors and alarm sounders shall be as per NFPA 72 and
would be worked oul in coordination with the proposed reflecled ceiling plans of the comman
areas.

Optical type smoke detectors shall be used in most areas (lonization 1ype delectors shall not
be used anywhere due lo inlernational consensus on Ihe reduclion of radivactive material
disposal.)

Rate of rise heat deteclors shall be planned lor all polenlially smoky areas.

Hybrid system — convenlicnal delactors (withoul individual addresses; addressed in zones
lhrough addressable Monilor Medules — shall be used in common areas and corridors to oplimize
cosl. Addressable Manual Call Points lited wilh "Break-Glass” unils shall be strategically
locaed near all exil poins.

Audio-visual alarm, in lhe evenl of [ire, shall be provided by means ol piezo eleclric saunders
and sirobe lights,

The Main Fire Alarm Panel shall be located in Ihe Fire Control Room preferably at lhe Ground
Floor.

Additional addressable control modules will be provided per lioor for the conlrol ol AHU
dampers, pressurizing lans, ele.

All exil staircasss will have the Fireman's kelephone jack

E UPS SYSTEM / INVERTER SYSTEM
Belare determining the capacily ol UPS syslem 1o be used, inpuis on number ol computers
and server lpad requiremenls and AV power needs to be quanlified. The basic syslems (o
be covered by lhe UPS would be compuler load, server racks, lhe projeciors, audio
equipmenl, Fire Alarm Pangl and public address syslam.
UPS size will depend upon lhe computer load, load requiremenl [or server racks,
requirement of back up lor projeclors, audio equipment load and public address syslem.
Alter complale information of ihese inputs we will ba work out the size of UPS.
For emergency lighling Invertors will be provided [or only library lo have some lights...

F LV SERVICES

F.1. Data and Voice System Provisions
The scope of design and execution would consider enly lhe provision ol Mild Stesl (M5)
conduiting for the Data & Voice Networks i.e. we would nol be considering the aclual cabling and
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Praliminary Design Repart - ELECTRICAL INSTALLATION WORKS

the aullsls for the compuler syslem. Inputs of kxcalions of Dala & Voice points would be marked
on lhe layout drawings and given 1o the Universily lor approval.

F.2 SECURITY / PA SYSTEM
Provision for installing a CCTV system would be made to monitor the Main Entries & Exits of the
building. The system itself — the cameras, monitars and cabling - will not be included in the scope
of design and execution as il would be besl 1o be integrated at the time of commissioning and
handing over.
PA system provisions will be made for ssminar hall, Library, corridor.  Wiring, outlsts &
hardware is nol being considerad.

G EXTERNAL DEVELOPMENT {ELECTRICAL)
External lighting would be designed for in a manner to ensure the security of people at
various hours on all roads, pedestrian paths. In addition lighting for the landscaped areas
would be integrated so that the luminaries blend and contribute to the aesthetic nature of the
landscape design. Parlicular care would be taken lo minimize upward spill of light 1o ensure
compliance with “Might Sky" eriterion.
Lamp sources with maximum efficiency and high colour rendering index would be selected.
For larger lumen packages Metal Halide (MH) lamps would be used, for medium level
requirements CFLs would be used and LEDs would be used for steps, contours and effect
lighting.

=
Archigroup Architects regd.) -11 - Lirio Lopaz Electrical

Consuftanl




PTU, PHASE III
Plumbing & F_i_re F_'i.ghﬂi-:ing Eesié; Ba;s Répuri
April 25, 2011

Client;

PUNJAB TECHNICAL UNIVERSITY
JALANDHAR

Architect:
ARCHIGROUP ARCHITECTS (REGD.}

A-14, First Floar, Sector 15, Noida
Tel: 0120- 4312431

Consuloanl:

V.5. Kukreja & Associates {P) Ltd.
165-4, Gaulam Nagar, Adjoining Gulmohar Commercial Compley, New Delhl-44
Tel: 011-26520175

(This reporl covers the Plumbing & firafighting design basis for construction of bwo collegas, one

seminar block, a library and an open air theatrs, in phase NI of Punjab Technical Univarsity,
Jalandhar]




ARCHIGROUP ARCHITERTS W v 5. ik & Assoritiee Py Lia

SANITARY ENGINEERING AND FIRE FIGHTING SERVICES
GENERAL

The project consisis of developing various buildings in 1he existing Punjab Technical
Universily Campus.

The Buildings (o be developed are 2 nos. College buildings, library building and a

Seminar hall.
1.0 INTRODUCTION
1.1 Water supply and wastewater disposal constitute a very important paf of the

1.2

1.3

services in a building. Maintenance of hygiene and cleanliness are
indispensable to the well being of the occupants as a whole.

This report intends to highlight the details of the following proposed services,
which are to be provided from the poinl view ol Sanitary Engineering, Fire
Fighting and other allied services.

*  Waler Supply Sysiem

= Wastewaler Disposal System

= Sewerage and drainage system including disposal

= 3Sewage Trealmenl Planl and Recycling of Wasle Water

* Rain Water Harvesiing

* Fire fighling system

It is propesed to design lhe services, slorage capacities and piping nelwork
of ihe buildings in tolalily.

ot
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20 WATER SUPPLY SYSTEM

2.1 Total Water Aequirement Caleulation: The consolidaled and disiributed watar
requirament as per 1.5, speciications and Govl. manuals shall be as below:

| 5. No. Type of Building Tﬁpufaliun [ Water Total Water |

Requiremant Requirement |

[LPCD) (Lilers per Day) _

5 S E—|
. Al | COLLEGEBUILDING-1 Fii

1 | Swdenis 360 45 18300

: <
2 Teachars 78 45 3510 ﬂ
]

- Technical Staff S A [ 845 T

[_ 4__| Support StaA 36 45 1620

L_ 5 |V ciass staff | 38 45 620 |
| & | Laboratory requiremart - i T 5000

B} COLLEGE BUJLDING - 2

1__ | Students 360 45 16200
2 |Teachers = g e 3510 |
|3 | Technical Siaf 2 45 BsL S ===
| 4 | Support Staff 36 45 1620 Ba,
5 [Wclass staff e 3% | 45 e T
| & Laboratory requirement : 5000 =]
| C} | SEMINAL HALL 150 15 2260 |
Dy | HLIBRARY N 45 20250
i) STAFF 10 45 450 >
| F)__| Caleleria LS 5000
G) |BACK  WASH  For| ]“ sco0 |
FILTER, atc. ]
G TOTAL 0740 |
R P T rewy 85000 |

TOTAL WATER REQUIREMENT = 80,740 LITERS PER DAY

Proposed Punjab Technical University, Jalandhar {Phasa-|Il)
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OR SAY = 95, 000 LITERS PER DAY

Horilcullure water requirement 1o be calculated al the rate of 5 lilers per sqm per day.

Green area coverage = 13,890 sq.m @ 5 Ifsq.m = 13890 x 5 l’'sqm = 69,450 Liters
per day
Or Say Total = 7D KL

Quantity of Waler Available after Sewage Treatment:

T Wasle water availabie = 80% ol 95000 (pd
= 76, Q00D Ipd
2, Trealed waler available afler
Trealment = 9% ol 76,000 Ipd
= 68,400 ipd

2.2 Source of Waler

2.2.1 Since municipal water supply ol exisl in lhe vicinity of project site it will be
necessary lo develop own infrastruclure lo IUlfill the enlire requirement. 1 is
proposed lo meel Lthe tolal water requiremenl for the campus by olher source /
exiernal supply such as bore wells ete. Although Lhere are two lube wells existing
on site, one near Academic area and another near residenlial area. Bolh lube walls
are inler - connected by waler supply line for domeslic as well horticulture purposes.
Minimum one no. bore well also proposed having a discharge of 15000 iph will be
required lo fuffill the requiremenl.

22.2 However, it is also propased lo design a sewage trealment plam in such a
way lhal effluenl will be recycled lor iushing and horliculture.

2.3  Storage
Considering minimum requirement of storage lor one day (excluding for horlicullure

purpose), the capacily in underground lanks and overhaad lanks shall be as
toltows:

Proposed Punjab Technical University, Jalandhar (Fhase-Ill)
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Water Tanks

Under Ground Tank S —
(a) Raw water lank { Compartiment Ng -1

e T
(b) Treated water tank {Compartment No-2)

{¢) Recycled wasle water tank

} Overhead Tank at Terrace Level =T e :_ g
(a) For fire fighting (Static) (On educational |
. _ﬂ!”ﬂﬂﬂeﬂﬂiﬁ'ﬂ_______;_ B
|— —Tm For fie fighting (Static) (On Library ——1—
building terrace)
— ace)

|
i | (c) For Treated_Wﬂeﬂaﬁ Wil ' :

E___J@Ec?jﬁ_s@iﬂ?ni______ i

24  Quality of Water Supply

Since, the water will be required for different purposes ie. for drinking,
cooking, in laboratories in the toilets elc., it has to be of a required slandard
quality. The exact treatment of water will be Suggested after getting the bore
well water test report for potability.

However, as g standard, the water shall be passed through a multi grade
filter and disinfected with UV Sterilizer prior to the supply to the buildings.

It is also advisable to maintain a strict monitoring system on the quality of the
water during the operation of the system.

It is proposed to locate all the pumps and equipments in the underground
pUmp room which shall accommodate all major PUMps and equipments and
electrical panels elc,

2.5 Water Supply System
2.5.1 The water from the sources will be brought into compartment No. 1, which

will serve as a raw water storage tank. The water from raw water tank shall
be pump by centrifugal pump of respective discharge and head for treatment

Proposed Punjab Technicg| University, Jalandhar {Phase-il)
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252

253

through filtration and disinlecled wilh UY Slerilizer and then stored in Trealed
waler lank comparment MNa. 2.

The compartment No, 2 lermed as trealed water lank shall supply the waler
lhrough & hydro-pneumatic pumping syslem from |he under ground domestic
waler lanks to overhead tank. Water shall be dislribuled lo various user
peinls for consumplion by gravity Irom Lhe overhead tanks. In Lhis schems,
aulomatic eleclronic level conlrollers will be installed in the lerrace tank of
each building and also a solenoid valve will be installed in the water supply
pipe for lilling of the over head lank. As soon as the over head tank will be
(ull, the level coniroller will aulomalically ciose the solenoid valve. This would
have he lollowing advantages:

a} The over head waler tanks will be refilled addomalically.

b} Closing of valves in lhis way would help in increasing the pressure in the
main waler supply ring mains. Due lo lhis increase in Lhe pressure, the
blocks al the tarther end would also be able to get optimum amount of
waler to fill up their over head water lanks in shorler lime period.

¢ Il would also help o reduce lhe nuisance of waler over Howing fram the
over head lanks as the waler supply pipe line for each block would be
closed aller the over head tank has been liled. This would be a very
important slep in lhe conservation of waler, which is such a precious
resource loday.

Afier the above process, the level conlroller will aulomatically open Lhe
solenmid valve afler lhe lank is halt empty so that waler can emter Ihe tanks
again on resumplion of waler supply in the ring mains.

An under ground ring main shall be provided along lhe building periphary /
toundary of lhe academic zone which will be connected direclly to Lhe bore
well and Sewage Trealmeni Flant. Water will be pump by cenlrilugal
pumping syslem arrangement for horticuliure, Garden hydranls will be
provided on the ring main.

254 Pump room of approximalely size = 8 x 5 m shall be proposed nearby

Underground Waler tank. All pump and equipmert lor waler lrealmenl and
supply syslem will be placed inside lhe purmp room.

HOT WATER SYSTEM

It is suggested that a 1000 lires per day solar waler heating system with an
elecirical backup may be provided on kop ol each college building to supply
hol waler to the laboratories.

MATERIALS FOR WATER SUPPLY

Froposed Punjaly Teshnical Universily, Jalandhar (Phase-1il)
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4.1.

4.2,

4.3

5.

52

53

54

5.5

56

57

6.1

All the external pipes o be used for waler supply shal be Gl LA f Galvanized
sleel Wbes confirming lo 1.S.1239 medium class ol superior quality. Fillings
shall be malleable iron/brass as applicable.

For inlernal works, lhe pipes running on Ihe lefrace, shalt are proposed lo be
G.1 pipe and in lhe wall chases o the various lixtures of CPYC pipes.

Valves on branches, main line and pumps shall have ball valve / buttertly
valve of gnod approved qualily, as per requirement.

Soil, Waste, Vent & Raln Water Disposal Plpe System

The syslem will be designed based on hwo pipes (slack) system as
recommended in code of praciice lor soil and waste pipes above ground (L.5.
5329 - 1964).

Minimum diameler ol pipes shall be adopled as:

= Al mam scil pipes - 100mm

= All branch soil pipes -- 100mm

= All main wasle pipes - 100mm

= Al branch waste pipes - 50mm

= Al main soil and waste pipes stack -- 150mm

¢ Wash basin/Sink waste conneclion lo lloor irap - J2/40/50mm

All soil, wasle, venl & rain waler pipes running verically, shall be exposed
and approachable, in vertical shalts as per architectural design.

Each conneclion from the lixtures shall be provided with access doors for
¢leaning (door junclions).

Where two or three lixlures are connecled o a single horizonlal pipe leading
lo a vertical stack (in loilels), clean-oul plugs are provided at starting poinl.
The clean-oul plugs shall be flush with the top of lleor.
All traps shall be wilh a minimum waler seal of S0mm.

Materials

{a) All soil, wasle, venl and anti-syphonage pipes and fitlings 50mm and
above shall be C| cenlrilugally cast.

SEWERAGE SYSTEM

Soil wasle from water closets and urinals elc. will be collected by horizonlal

and verlical soil pipes and discharged directly 1o the manholes. Waste waler
7
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from wash basins, sinks, and frem olher wasle fixtures shall be collected
separately by wasle pipes and be discharged through gully lraps inlo Lhe

manhcle of \he exlamal sewerage syslem.

The exlernal sewerage system shall be running around the building periphery
having manholes in front of each shaft. The main sewer line will carry Lhe
whole sewage by gravity up to the Sewage Treatment Plant.

6.2 Deeign Paramelers

The following paramelsrs shall be considersd lor design ol sewerage

syslem:
{i} Flow of sewage =
{ity  Peak Flow =
fuiy  Min. velocity of flow in =
pipes flowing half full

Max Velocity of flow =

vy  Min. depth for sewers =
(v} Infilralion Factor -

{For surface run off, subscil waler
condilions elc.)

0.8 ol  water

SLpPly)
3 x average low

0.75 mfsec

2.0 misec.

0.9m
Add 833% of
average discharge

fvii) Formula for calculalion tor design of sewer lines shall be by Manning’s

formula:

1
V8 e G 12 =] 27
n
Whare,

V = Velocily in m/sec.
R = Hydraulic radius in m

S = Slope or hydraulic gradient in m/m
n = Manning's co-efficient

{viit} Manning's co-eflicient n=0.015
6.3 Appurtenances & Malerlale' SpecHications
631 Pipes

fa) S.W.Plpes

Proposed Punjab Technical University, Jalandhar {Phase-1l1)




~y

ARCHIGROUP ARCHITECTS “ W5, Kukreya & Assaciaes P, Lid

6.3.2

For dia 150mm to 250mm Grade ‘A’ as per IS: 651 depending on sile
conditions with laying and jointing and bedding as per 1S: 4127-1983

(b}  R.C.C. Pipes Class NP2
For dia 250mm and above as per IS: 458, for normal slopes and
general sile condiligns,

{c) R.C.C. Pipes Class NP3
For road crossings, lor heavy loading condilions as per 1S:458.
All R.C.C. pipes shall be laid as per I5; 873 - 1985 and as per “Manuat
on Sewerage and Sewage Trealmenl” by Ministry of Urban
Developmenl, New Deihij,

{di  C.l. Pipes Class LA
For sleep slopes and exposed pipe as per 1S: 1536,

Manholes

(@)  The manholes shall be constructed of brick masonry as per slandard
specilications of National Building Code,

(o) Minimum Depths ot Manhole - 0.8m

(¢}  Spacing
(i) Manholes shall be provided at all junctions, change of directions.

and change in diameters, as per conneclion requirement.
i) A distance of 30 metres on the main irunk sewsr lines,
depending on dia. of pipe and local condilions.
{d}  Manhole Covers

() Medium/heavy duty for manholes.

Sewage Treatmenl Plant

It is proposed to treal lhe domestic sewage in a scientific manner Ihrough a
properly planned sewage treatment plant. The objective is lo slabilize the
decomposable organic matlers presenl in sewage 50 as lo gel an efiluent
and sludge having characterislics which are wilhin sale limits, ang which can
be recycled and re-utilized for various purposes to help in mainizining lhe
ecology of nalure and save energy resources. The trealment process lor
sewage/efflusnt and Lhe location of the tinal wasle waler disposal shall be
based on Lhe following consideralions:

4
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- Use of Trealed Sewage.
. Aesthetics of |he area and nearby inhabitalion.
. Wind direction
. Availabilily ol suilable land.
. Inilial Cost of the system
. Recuiring Cost of the sysiem.
7.1 Salienl Features of STP

7.2

fA)  Characlerislics of Influenl

* B.O.D {5 days al 20°C) (mg/lit) —~ 250300
* Suspended solids {mgyiL) - 400 — 600
+ PH = 65-B85

(B} Characlerislic of Effluani {aller trealmenl)
* B.O.0 {5 days 20°C} (mg/lit) less than 20mgylit.
*+ Suspended solids mg/il less than 30mgyii.

The lechnoiogy suggesled to be used for Sewage trealmant will be FAR,

PROCESS DESCRIPTION: FAB Process

Sewage generaled from the buildings will reach the lasi manhole of lrunk
sewer line from where il shall be passed lhrough a bar screen of suilable size
belare enlering Lhe equalization cum collection lank. There shall be suilable
arrangement for cleaning and liing the coarse material rom the plalform
near the screen chamber,

From equalization tank the sewage shall be lifted through submersible
automnatic control pumps into adjoining FAB aeration tank. The equalization
tank shall also have provision of the aeration system to keep the sewage in
the homogeneous condition,

In the FAB aeration lank of required capacity waslewater will be mixed with
microorganisms in presence ol dissolved oxygen. Microorganisms will
assimilale organic impurilies. The FAB aeration tank will be supplied through
wao posilive displacement (rools type) air blowers (1 working + 1 standby)
located out side the lank. Submerged air diffusers will provide mixing and
oxygen for lhe needs of microorganisms. The blowers will be sized to

110
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mainlain dissolved oxygen level in the agralion lank of approximalely 2
mgxlil,

From the FAB aeralion tank mixed liquor wilt low by gravily into adjoining
Plale Selller of required capacily. The solids will seltle in lhe plale seltler
tank. A sludge return pump will be provided for pumping Lhe sshled slugdge
from the plale selller lank back o Lhe aeration lank. Plate seller tank will
also be provided wilh skimmer syslem lo pump floating scum back to the
aeration lank 1o keep the plate setler surface clean.

An overlow weir with scum bafile will be provided in plale sefller to take
Irzaled wastewaler out of Ihe plale sehier.

From the plate setller, Ireated waslewaler will llow by gravily inlo adjoining
clavified water lank. From lhis tank lhe waler will be lifted with a submersible
pump and passed lhrough a pressure sand liller, an aclivated carbon liller
and soflener and slored in a seft waler tank. Waler Irom Lhis tank will be lifled
wilh suitable submersible pumps for [urther use lor Air Conditioning purpose.
In case of extra eflluent the arrangemenl shall be made to dispose ofl inlo
municipal sewer.

Excess sludge [rom the plale settler lank will be 1aken periodically inlo sludge
holding lank. In this tank sludge will be aerated [or sell-stabilizalion. Air wili
be shul ofl periodically and superannuate water will be Iransferred 10 the
agralion lank crealing stabilized sludge. This stabilized sludge shall be dried
in filler presses and the slabilized sludge shall be lifted Irom 1ank into (he
tanker for oulside transporalion / disposal lor further use lor agriculture /
horicullure purposes.

8. RAIN WATER DISPOSAL
8.1 Aoof Drainage:

Vertical rain water pipes provided as per requiremen! and will collecl the
rainwater pipe lhrough khurrahs and Lhis wili discharge into masonry slorm water
drains with SFRC Covers or Piping cum manhale slorm water drainage syslem.

Drainage syslem shall be designed on the paramelers selup by ihe metrology
depariment and various slalutory codes. Rooflop rainwaler is generally clean
does nol require any pretrealment belore discharging inlo Rain water Harvesling
wells. Pain water from roof shall lirst be discharged inlo the harvesting wells and
gxcass water Irom the wells shall be overlow inlo the surface drain.

8.2 Surface Drainage:
Surface drainage consisling of surlace drains and underground storm waler

disposal pipes will be provided so that {here is no accumulalion af rain waler. Belore
discharging into rain waler harvesting wells bar screens and sill traps have been
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incorporated to remove the silt, heavier particles and other objectionable material
which can cause the choking of the percolation well. Surface rain water separately
collected in the external masonry storm water drains with SFRC Covers or Piping
cum manhole storm waler drainage system and discharge into the rain water
harvasting chamber.

The linal disposal of lhe rain water collecled from Ihe overliow ol the rain water
harvesting syslem will be in lhe proposed relention pond in Phase |

8.3 Design/Technical Parameters

831
Min. velocity af llow in pipes = 0.6 misec or as
per sile
Max Veiozity ol How = 2.0 m/sec.
Min. Free board
a. For drains upto 300 mm width = 75 mm
b. For drains uplo 900 mm width = 150 mm

8.2.2 The run off for designing of drainage =  As per Metrolagical Dala
B.3.3 The design of drains is based on Manning's {ormula, for flow due to gravily

LT l_Hz.l']Stllz
n

Where V = Veloeity in m/sec.
R = Hydraulic mean radius in m
3 = Hydraulic gradiant in mémetre
n = Manning's co-efficient

8.2.4 Manning's Co-eficient

(a} ForR.C.C.pipes n=0.015
(b) For brick masonry channel wilh neal coat of cement plasler n = 0.013

9. RAIN WATER HARVESTING

The main emphasis given in the planning of the storm water drainage system
is on recharging the underground aquifer of the area while having the safe
disposal of storm water without flooding the campus. A network of storm
waler disposal drains will be planned which will finally dispose off into a
percolation well for direct injection of collected stomm waler into Lhe ground
water. Bar screens and sill raps have been incaorporaled belore the

L2
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percolation wells to remove the silt, heavier particles and other objectionable
material which can cause the choking of the percolation well. Type of
percoiation wells etc. will be decided after detailed hydrological and
geological survey analysis results are oblained.

WHY DO WE REQUIRE RAIN WATER HARVESTING AND GROUND WATER
RECHARGE?

" B & & &

To meel ever increasing demand lor waler in urban areas.

To reduce the runoff thal is choking the storm drains.

To awoid the flooding of roads.

To augmenl lhe ground water slorage and conlrol decline of water levels,
To improve the qualily ol ground waler.

THE ADVANTAGES OF RAIN WATER HARVESTING AND GROUND WATER
RECHARGE

" & & B &

This is an ideal solution of water problem where there is inadequate ground
waler supply or surlace resources are sither lacking or insignificant.

To utilize the rainfall runolf, which is going lo sewer or storm drains.
Rainwaler is pure, Iree rom organic mater 2nd soft in nalure.

H will help in reducing the flood hazard.

To improve lhe guality of existing ground water through dilution.

Rainwaler may be hamessed al place of need and may be ulilized at time of
need.

The siructures required for harvesling lhe rainwater are simple, economical
and sco-trigndly.

The drainage syslem shali be led to various percolation wells calering lo
diffteranl pars of lhe catchmenls area. Sifl traps will be provided at inlel lo
each percolation well. The overflow from percolation wells will be inter
connected and the overllow will be in Lhe river iowing along Lhe piot.
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IMPORTANT INDIAN STANDARDS PLUMBING & SANITARY WORK

TITLE

IS 651-1965 Specilication tor sall Giazed sioneware Pipes and fitings
{Firsi revision).

I5 702-1978 Specilicalion for caulking lead.

15 1172-1971 Code of basig fequirements lor waier SUpply, drainage and
saniltalion {revisea),

5 1239- 1968 {Partl-) Speciiicalions for mild steel lube, wbular and oiker Sleel
pipe fittings.

15 1239-19488 {Par-1ny Speciflicalons for mild steal |ube, lubular and other gleel
Pipe fitings.

15 1537-1978 Specificalion for vertically cast iron pressure pipes lor
waler, gas and sewage.

I3 1536-197¢ Spacification for ventrifugally Casi {Spun) Iran pressurg
pipes for water, 9as and sewage,

15 1538 (Part 1 o 232} Specilication for Casl iran fitings for pressure pipes for
waler, gas angd sewags,

15 1626- 1960 AC building pipes, gutters and [ittings {Spigol and socke!
type).

IS 1725-1960 Code lor casl ron manhole 'rame and cover.

IS 1729-1g70 Specilication for Sand cas| iron Spigal and Ventilaling
Pipes, filiings ang HCCBSE0Nes .

15 1742-1960 Code of practica for building drainage.

15 2064-1962 Code of praclice for seleclion, instalalion and
maintsnance of sanilary appliances.

1S 2065-1963 Caode ol praclice tor water supply to buildings.

IS 3114-1855 Code of practice for laying of C.). Pipes.

15 3589-1981 Spaeilicalian qr electiically walded sleal pipes for waier,
gas and sewage.

|5 3989-1970 Cenlrifugally cas) spun iron and socksl soil ang venlilaling
Pipe, fitings and accessories.

IS 4111-1967 Code o! pracice for Ancillary siructure in SEwerage
systam,
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1541271987 Code of Praclice for laying glazed sione ware pipe,

15 4515 Specilicahan lor unplaslicized PyC Pipe fitings.

IS 4885-1081 Speciicalion far unplaslicized PWiC pipes for portable
waler supplies.

i5 1703-1584 Ball valves

15 2548-1970 Toilel Seal Caver

15 4736-153¢ Galvanizing 3.1 Pipeg

I5 780-1984 Gast iron shuice valves

15 F73-1584 Full way valves

i5 26921978 Brass lerrule

I5 45515971 R.C.C. pipes

National building code tar waler supply, drainags and sanilation Part I1X Plumbing
services sechion 1 & 2,

The installation shall also be in conformity with the bye-laws and requirements of

the local authority is so far as these become applicable to the installation. Where-
ever this specification calls for a higher standard of materials and/or workmanship
then those required by any of the above regulations and standards, hence these
specification shall take precedence over the said regulations and standards,
Whereverdrawr’ngs and specifications require something that may violate the
regulations, the regulation shall govern,
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FIRE FIGHTING SERVICES

1.0 PREAMELE

Most accidental fires have a small, insignificant beginning, but a terrible ending.
They advance rapidly from the incipient stage to a devastating stage and soon go
out of control. And fire is no sojourner and travels rapidly to engulf large areas with
least delay. The end result is always horrible and needs no further description.

.1 AM

The present objective is to put forth a Fire Protection and Safety Scheme for the
campus in conformity with existing standards and practices.

2.0 Delails of the building

2.1 The fire fighting will be designed as per the recommendations of the National
Building Code of India-Part IV, 2005. The Occupancy wise classification will
be as under:

Group-A: Educational Butidings (15 m and above bul not exceeding 30
m in height)
Subdlvision: Alf others / training instilullons

Group-B8: Business buildings {Above 10 m but not exceeding 15m In
height)
Subdivision: Library

2.2 Considering lhal the purpose of the buildings, as well as the height of the
slructure and mixed occupancy, it will be necessary to provide a proper and
adequale fire fighling syslem based on lhe requirements of the National Building
Code 2005,

2.3 The proposed fire fighting shall be consisting of static U.G water storage tank of
capacily 50 KL, wilh a provision of lire brigade inlet and suction connections with
pump capacity 2280 I'm electrical as well diesel driven pump which have met
Irom the exisling slatic underground water storage tank of capacily = 100 KL
and Pumps from Pump room made in Phase — |,

1t

Proposed Punjab Technical Uruversity, Jalandhar {E’haae-l”}




ARCHIGROUP ARCHITECTS

“ V.5 Kukreja & Associales Pul Lig

(Table No.-23)

Minfmum Requirement tor Fire Fighting System as per NBC - 2005

| 8.No. | Description As Per {(NBC) ]
] Fire Extinguisher | Required Provided
2 Hose Reel | Required | Provided
5 | Dry Riser | Mot Required Mol Provided ]
4 | Wet Riser | Required | Provided 74
5 | Down Comer | Required | Provided |
6 Yard Hydranl | Not Required Not Provided
7 [ Aulomalic Sprinkier Syslem | Not Required Provided only in
| . Library building.
8 |Manually Operaled  Electric | Required Provided |
Fire Alarm  System
' 9 | Automalic Detection Alarm | Required | Provided
System
10 | Underground  Static Water | Required (50 KL} | Will be met from
Storage Tank existing 100 KL
» i U.G tank ;
11 | Terrace Tank Reguired Provided
12 Pump Near UG Tank Required Will be mel from
' exisling Pump.
13 | Pump at Terrace Required Provided

2.4 Verlical wel riser cum down comer ol 100mm dis M.S. pipes will be taken lo
provide pressurized waler lo 1he single outlet hydrant landing valve an each [lloor
as per requirement and lhen connecled commonly to an over head 1ank and
pump. Along with wet riser syslem, poriable fire exlinguishers are lo be provided
al all aceessible positions.

2.5 An over head tank of 25000 | capacily and pump of 900 Ipm @& 45 m head will
also be provided lor the buiding which come under educational building while

17
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the building coming under business building will be provided with over head tank
ol 5000 | capacity and pump ot 450 Ipra @ 40 m head for tirefighling system will
be connecled to lhe risers through a non-relurn vaive and also connected o lhe
suclion ol lhe pumps in the under ground pump roem.

2 & A lire hose cabinel with complele fire lighting accessories shall be provided wilh
lollowing specilications,

e 2 nos. B3mm dia and 15m long rubberized tabric lined hose pipe as per
1.5:636 type-Il.

« Gunmelal male and female inslanlansous lype coupling as per 1.5:903
with 1.5, specilicalions.

e Gunmelal branch pipe with nozzie as per 1.5:903

s First-aid lire hose reels wilh 20mm dia 30m long wilh Smm bore
gunmetal nozzle as per 1.5:864 - 1969.

* Fireman's axe.

27 Also il has been proposed lo provide [ollowing porlable type lire
exlinguishers.

a |iL. water expelling lype.

4 5. COa Type.

5 kg ABC lype.

Dry chemical powder lype ot 10kg/Skg capacity.

28  Sprinkler syslem although nol specilied by MBC, we recommend sprinkier
should be provided in Library building lfor lhe safely of documents and
casually.

2.9 Sprinklers shall be provided in all Lhe iloors ol the fibrary building, zach
sprinkler covering an area of upto 100-120 sgft, & connected to the same
pressurized system with provision for an automatic alarm system in case of
activation. The sprinkler shall be automalically activaled at a temperalure of
57°C-68" C.

210 Algo, upright sprinkler pendanl shall be provided in the areas where lhe
deplh between lhe solfil of the main slab and lhe lalse ceiling is more Lhan
Ta0mm.
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511 The delivery pipes for the sprinkler pumps and main [ire pumps shall be

interconnecied.
IMPORTANT INDIAN STANDARDS FOR FIRE FIGHTING WORK
TITLE

IS 1230-1968 (Parl-1} Speciticalions tor mild sleel lube, lubwar and olher sieel
pipe fitlings.

IS 1230-1968 (Parl-1} Speciticalions tor mild sleel lube, wbular and olner sleel
pipe Titlings.

I5 1536-1976 Specificalion Tor cenlrifugally Casl {Spuny Irgn pressure
pipes wilh llanges lor waler, gas and sewage.

IS 1528 (Parl 1 10 23) Spacification tor Casl [ron filings lor pressure pipas lor
waler, gas and sewage.

|5 1726-1860 :ode for casl iron manhole frame and cover.

1S 35891981 Specification lor electrically welded sleel pipes lor waler,
gas and sewage.

15 4736-1986 Galvanizing G.1. Pipes

IS 534G-1288 Non percolating llexible fire ighting delivery hose (lnird
revision)

15 G94-1990 PVC insulaled cables for working veollages uple and
including 1.10Q volis (third revision)

IS F70-1984 Copper alloy gate, globe and check valves Tor waler works
purposes (fourlh revision) {Amendmenl 2}

15 7A0-1984 Sjuice valves lor water works purposes (50 1o 300 mm}
size (sixin revision {amendment 3

IS BB4-19B5 Specificalion lor lirsl-aid hose-reel for fire lighting {for lixed
installations) (lirst revigion) (wilh amendment MNo.1)

IS B00-1992 Code of praciice for instaflalion and mainlenance of
induction molars {(second revision}

1= 901-19588 Specilicalion [for couphngs, doubls maile and doubls
lemale, inslanianesus paiemn for fire  [ighting {lhird
revigion)

IS 902-1992 Suchion hose coupling for fire lighting ol purposes {third
revision)

IS 8031924 Specification of lire hose delivery couplings branch pipe,
nozzles and nozzle spanner (third revision) (Amendmenl
3)
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IS 337-15981

15 1520-1000

IS 1536-1976

IS 1554-1988 Parl |

15 1554-1998 Parl Il

IS 16438-1951

IS 3624-1887

IS 4736-1968

|5 5290-1883

IS5 5312- 1984 Par |

15 5312- 1986 Pad It

15 7285
I 2189-1962
15 2195-1562

15 732-18973

Specification lor washers lor water [itings for fire fighling
purpeses (revised) (with amendmenl No, 1}

Horizonlal cenlrifugal pumnps for clear cold, Iresh water
{second revision)

Horizenlally casl iron pressure Fipes lor waler, gas &
sewage (lirsl revision) (wilh Amendments No. 1 1o 4}

PYC insulated {heavy duly) electric cables [warking
voltage uplo and including 1100 volls (third revision)

PVC insulaed (heavy duly} eleclric cables tworking
voltage from 3.3 KV uplo ang including 11 KV {second
revision)

Code of practice for fire safety of buildings (General) Fire
fighting equipment and its maintenance (with amendment
Met)

Pressure and vacuum Fauges {Second revision)

Hot-dip zing coalings on stesl lubss {wilh Amendmenl
MHo.1]

Spacilication for landing valves (second revision] (wilh
Amendments No.B)

Swing check type reflux (non return) valves Part I-single
door patlern {with amendments nos. 1 & 2}

Swing check type refllux {non relurn} valves Part I1-Mulli
door patiarn (with amendments nos. 1 & 2)

Seamless cylinders for slorage of gas al high pressure,
Code of practice lor Automalic Fire alarm syslem
Specilication lor heal sensilive firg deleclors

Code of praclice for electrical wiring inslallation

UL 168 Underwrilers Laboralory specilicalion [or smoka
deleclar,
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