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Nalanda University , Rajgir

L

1. Main Entry

2. Site Office/ Outreach Center

3. Entrance Plaza

4. Academic Area

5. Administration Block
6. Communication Center
7. Museum

8. Campus Inn

9. International Center
10.Auditorium

11. Faculty Housing

12. Library

13. Amphitheatre

14. Campus Amenities
15. Student Center

16. Sports Center

17. Central PV Station
18. Multipurpose Hall
19. Faculty Club

. Infirmary
. Commercial Market, Bank

and Post Office

. Sports Field

. School and Creche

. Student Housing

. Dining

. Elevated Service Reservoir
. Kamal Sagar

. Parking

. Nursery

. Other Entries

. Substations

. Main Receiving Station

. DEWAT System

. Bio digester

. Solar Panels

. Balancing Tank

. Proposed Railway Station
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Kit Of Parts

. Grand Reading Hall
. Halls Of Knowledge
. Hall Of The People
. Landscaping
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WATER

FLOOR PLATE SQMT St
BASEMENT FLOOR -5.10 LVL 3018
GROUND FLOOR 0.00 LVL 4656
FIRST FLOOR +4.20 LVL 2050
SECOND FLOOR +8.40 LVL 3041
THIRD FLOOR +12.60 LVL 2082.5
FOURTH FLOOR +16.80 LVL 17175 |
FIFTH FLOOR +21.00 LVL 980
SIXTH FLOOR +24.30 LVL - . 387

TOTAL 17545 | 387

FLOOR PLANS STUDENTS STAFF  OTHER
GROUND FLOOR 0.00 LVL 530 80 93
FIRST FLOOR +4.20 LVL 256 14 3
SECOND FLOOR +8.40 LVL 502 28 10
THIRD FLOOR +12.60 LVL 235 81 3
FOURTH FLOOR +16.80 LVL 128 220 11
FIFTH FLOOR +21.00 LVL - | - -
TOTAL 1651 423 120
GRAND TOTAL 2194

FLOOR PLANS RACKS = BOOKS
GROUND FLOOR 0.00 LVL 705 88125
FIRST FLOOR +4.20 LVL 120 15000
SECOND FLOOR +8.40 LVL 330 41250
THIRD FLOOR +12.60 LVL 250 | 31250
FOURTH FLOOR +16.80 LVL 241 30125
FIFTH FLOOR +21.00 LVL - -
TOTAL 1646 205750

PASSENGER LIFT 3 13 884 7
GOODS LIFT 1 | - 3000 8

CHAIR /
FLOOR PLANS TABLE READING SOFA RACKS
STOOL
GROUND FLOOR 0.00 LVL 164 406 124 705
FIRST FLOOR +4.20 LVL 110 - 252 40 120
SECOND FLOOR +8.40 LVL 242 408 40 330
THIRD FLOOR +12.60 LVL 65 . 220 60 250
FOURTH FLOOR +16.80 LVL 27 160 96 241
FIFTH FLOOR +21.00 LVL - | - - -
TOTAL 608 1446 360 1646
SOURCE AS PER NBC 2018

For Detail Refer Annexure - |
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TOTAL BUA - 17543 sqm

BASEMENT -0 LVL - 3018 SOMT

GROUND FLOOR +0 LVL : 4187 SOMT

SECOND FLOOR +8.4 LVL : 3041 SOMT

FOURTH FLOOR +B.8 LVL - 1717.5 SOMT

Area Program

FIRST FLOOR +4.2 LVL - 2150 SOMT

THIRD FLODOR +12.6 LVL : 2082.5 SOMT

FIFTH FLOOR -21.0LVL - 380 SAMT



08 - Sports Centre

OQ - Commercial Market
1Q - Medical Center
,,,,,,,,,,,,,,,,,,, 11-Faculty Club
12 - Multipurpose Hall

13 - Cricket Pavilion

14 - Sports Field
15 - Campus Inn
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Basement Floor Plan (-5.1 LVL) v

01 — Service basement
02 - Toilets

03 - Lift

04 — Ramp

05 — Pump Room

06 - HVAC Services
07 — Electrical Room
08 — UPS Room

09 - DG

10 — Cooling Tower
11 — Heat Pump
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Ground Floor Plan (+0 LVL)
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- RFID Gate

- Bag Drop

— Book Issue

- Reception

- Gallery/ Exhibition
— Book Sorting

- 76 Seater Cafeteria
— Server Room

- Tollets

- Book Store

- Halls Of Knowledge
- Grand Reading Hall
— Landscaping

— Kamal sagar

- Lift + AHU Room

- Staircase

- Ramp To Basement
- Courtyard

- Campus Amenities
— UPS Room

- DG

— Cooling Tower

— Heat Pump




©

First Floor Plan (+4.2 LVL) v
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01 — Computer centre
02 — Silent reading
Y : 03 — HVAC Services
' I I . 04 - Grand Reading Hall (Below)

N == 05 - Gallery/ Exhibition (Below)
n - o N 06 — 14 Seater discussion room
| g T 07 - Universal toilets
08 - Toilets

09 - Halls Of Knowledge (Below)
10 - Lift + AHU Room
11 - Staircase

— ( A c
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Second Floor Plan (+8.4 LVL)
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01 — 12 Seater discussion room
02 — HVAC services

03 — 9-seater lecture halls ( x2)
04 — 24-seater lecture halls ( x2)
05 — Silent reading

06 — Grand reading hall

07 - 30 seater lecture room

08 — Office

09 - Toilets

10 — Universal toilet

11 - Halls Of Knowledge

12 - Lift + AHU Room

13 - Staircase
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Third Floor Plan (+12.6 LVL)

. \ 01 - Halls Of Knowledge
i == | \ S 02 - Toilets
| — ‘ Y - 03 - Staircase
— \ 04 - Lift + AHU Room
05 -Terrace Garden
~ 06 — Staff Publication Wing
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Fourth Floor Plan (+16.8 LVL)
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01 - Staff Publication wing
02 - Toilet

03 — Halls of knowledge
04 - Lift + AHU Room

05 — Staircase
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Fifth Floor Plan (+21.0 LVL)
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01 - Halls Of Knowledge
02 - Toilets
03 - Lift + AHU Room
04 - Staircase
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Sixth Floor Plan (+24.3 LVL) v
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Shear Wall Profiles
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Area Zoning
Ground Floor Plan +0 LVL
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READING AREA

CIRCULATION

LOBBY
CENTRAL ATRIUM

TOILETS

PUBLIC AREA
GALLERY/ EXHIBITION
BOOK STORE
CAFETERIA

COMPUTER CENTRE

MEETING ROOMS

LECTURE HALLS

2-9 SEATER LECTURE HALLS
2- 24 SEATER LECTURE HALLS
1- 30 SEATER LECTURE HALL

STAFF PUBLICATION WING

STAFF OFFICES



Area Zoning
First Floor Plan +4.2 LVL
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LECTURE HALLS

2-9 SEATER LECTURE HALLS
2- 24 SEATER LECTURE HALLS
1- 30 SEATER LECTURE HALL

STAFF PUBLICATION WING

STAFF OFFICES

| . READING AREA
e
= - CIRCULATION
oo K LOBBY
- CENTRAL ATRIUM
TOILETS
""""" - PUBLIC AREA
GALLERY/ EXHIBITION
BOOK STORE
CAFETERIA
COMPUTER CENTRE
- MEETING ROOMS
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Area Zoning
Second Floor Plan +8.4 LVL

READING AREA

CIRCULATION

LOBBY
CENTRAL ATRIUM

TOILETS

PUBLIC AREA
GALLERY/ EXHIBITION
BOOK STORE
CAFETERIA

COMPUTER CENTRE

MEETING ROOMS

LECTURE HALLS

2-9 SEATER LECTURE HALLS
2- 24 SEATER LECTURE HALLS
1- 30 SEATER LECTURE HALL

STAFF PUBLICATION WING

STAFF OFFICES
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Area Zoning
Third Floor Plan +12.6 LVL

READING AREA

CIRCULATION

LOBBY
CENTRAL ATRIUM

TOILETS

PUBLIC AREA
GALLERY/ EXHIBITION
BOOK STORE
CAFETERIA

COMPUTER CENTRE

MEETING ROOMS

LECTURE HALLS

2-9 SEATER LECTURE HALLS
2- 24 SEATER LECTURE HALLS
1- 30 SEATER LECTURE HALL

STAFF PUBLICATION WING

STAFF OFFICES
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Area Zoning
Fourth Floor Plan +16.8 LVL

READING AREA

CIRCULATION

LOBBY
CENTRAL ATRIUM

TOILETS

PUBLIC AREA
GALLERY/ EXHIBITION
BOOK STORE
CAFETERIA

COMPUTER CENTRE

MEETING ROOMS

LECTURE HALLS

2-9 SEATER LECTURE HALLS
2- 24 SEATER LECTURE HALLS
1- 30 SEATER LECTURE HALL

STAFF PUBLICATION WING

STAFF OFFICES
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Area Zoning
Fifth Floor Plan +21.0 LVL

READING AREA

CIRCULATION

LOBBY
CENTRAL ATRIUM

TOILETS

PUBLIC AREA
GALLERY/ EXHIBITION
BOOK STORE
CAFETERIA

COMPUTER CENTRE
MEETING ROOMS

LECTURE HALLS

2-9 SEATER LECTURE HALLS
2- 24 SEATER LECTURE HALLS
1- 30 SEATER LECTURE HALL
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STAFF PUBLICATION WING
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Ground Floor Plan (+0 LVL)

SPACE, FACILITIES AND TYPES OF FURNITURE

Racks = 705

Group seating =196

Sofas = 124

Stools = 180

Study carrels = 20

Public area
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First Floor Plan (+4.2 LVL)

SPACE, FACILITIES AND TYPES OF FURNITURE
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Racks = 120

Group seating = 180

Sofas = 40

Stools = 40

Study carrels = 32

Discussion table = 1



Second Floor Plan (+8.4 LVL)

SPACE, FACILITIES AND TYPES OF FURNITURE

Racks = 330

Group seating = 264

Sofas = 40

{

Stools =12

Study carrels = 36

Lecture hall seats = 96

| | ]
““’- - 9=ooo o T

Jae— Sl

Discussion tables - 3
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Third Floor Plan (+12.6 LVL)

SPACE, FACILITIES AND TYPES OF FURNITURE

Racks = 250

Group Seating= 200

Sofas = 60

Office Seating = 24
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Fourth Floor Plan (+16.8 LVL)

SPACE, FACILITIES AND TYPES OF FURNITURE

Racks = 241

Group sitting =90

Sofas = 96

Chairs/ Stools = 70
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Ground Floor Plan (+0 LVL) Part 1,2,3
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An nexure — 1 BASEMENT PLATE - 5.10 LVL : 3018 SQMT
BUA (IN
Area Program SR ER e \ SQMT)
SERVICE AREA 2310.2
WATER TANKS 107.8
TOTAL 3018
GROUND FLOOR PLATE 0.00 LVL :4656 SQMT | |
FURNITURE USER
CPA (IN CHAIR/ HEIGHT
BEAGCENAME BUA (INSOMT)] < ommy TABLE | READING | SOFA STUDY | pAcKs | STUDENT| STAFF | OTHERS | TOTAL (cMm)
CUBICLES
l STOOL
LOBBY 76.9 64 353
> [READING AREA 631.2 610.8 35 90 40 10 208 140 } ; 140 353
= [SERVICES 30 16.7 - - - - - : - - - 288
© [PASSENGER LIFT 7.1 : = . 3 5 ) 5 5 -
< [CENTRAL ATRIUM 197.4 1924 - - - - - - - - - 353
TOILETS 27 17.8 ; - : ; : ; ; : - 288
LOBBY 76.9 64 353
N [READING AREA 640.7 626.4 35 90 40 10 200 140 ; : 140 353
2 |SERVICES 30 16.7 = Z 2 = - z = - 2 288
S [PASSENGER LIFT 7.1 . - s : ; : : ; : 3 3
TOILETS 95 73 - - - - . - : - . 288
RFID GATE 472 254 : - 5 : - 5 : : - 5
CIRCULATION - : . - . : : » . -
RECEPTION 511 436 : : - 5 - - - - - -
BAG STORAGE 36 33 = = z g 2 2 = 2 = =
BOOK ISSUE 28.7 24.7 ) 3 3 ; 5 5 5 5 - -
SERVICES 226.6 185.6 = = 5 = = = = = = -
BOOK STORE 320 265 10 20 : 89 24 : 15 39 s
EXHIBITION AREA 380 354 19 86 : - 5 : : 86 -
~ [w < [SEATING AREA INDOOR — o= : B - : 5 : 5 5 N -
& (< X [SERVING COUNTER ' E : : z 2 36 : = S .
& |© F [TOILET 10 5 3 : - . § g 5 3 ; n
UPS BATTERIES 245 325 S : - 2 = " - . . .
SERVER ROOMS (2 NO) 65.6 58 - - : - 5 5 ; -
GOOD LIFT 12 5 - . . - . . . . -
MALE TOILET 42 317 ; 5 5 : : " ) 5 5 -
FEMALE TOILET 335 27 . . . . : - : . . .
UNIVERSAL TOILET 94 54 : ; 5 : - 5 5 5 - -
DRINKING WATER AREA : z , : 7 . . : : - -
JANITOR ROOM 13 83 5 : - : - 5 5 5 5 -
TOTAL 30 705
TOTAL 4656 SQMT | 4187 SQMT TOTAL SEATING CAPACITY ON GROUND FLOOR 485
FOR STUDENTS 530
FOR STAFF .
OTHER (CAFETERIA, MEETING ROOM, LECTURE ROOM,
16 76 : : : : : : 80
ETC)
TOTAL 610

TOTAL NUMBER OF VOLUME ON GF = 705 (RACKS) X 125 (BOOKS) = 88125

NALANDA
University

Library Preliminary Architecture Report
Nalanda University , Rajgir




Annexure — 1
Area Program

READING AREA 7 ! e [ 3 ' 3 [ - ! - ] - | 3 | - | - | 30 | 35
TOILET
.57 ! 4 - ' - ! - ! ! - | | - | - | - | 353 |

SERVICES
CIRCULATION
TOTAL

READING AREA 3

TOILET s ; - - - - -
SERVICES
CIRCULATION
TOTAL

SILENT READING 648 507.5 47 56 40 32 120 96 - - 96 353

COMPUTER CENTRE

SERVICES
GOOD LIFT

MALE TOILET

FEMALE TOILET
UNIVERSAL TOILET
DRINKING WATER AREA
JANITOR ROOM 13 8.3 . 288
MEETING ROOM 45 427 1 14 - - - - 14 - 14 353
CIRCULATION
TOTAL

TOTAL | |

FOR STUDENTS

FOR STAFF
OTHER
TOTAL

Library Preliminary Architecture Report
Nalanda University , Rajgir
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Annexure — 1
Area Program

SECOND FLOOR PLATE +8.40 LVL : 3480 SQMT | | |
FURNITURE USER HEIGHT
BUA (IN CHAIR/
SEAGEINAME SQMT) CEA(NISGNT) TABLE | READING SOFA ST RACKS | STUDENT | STAFF OTHERS | TOTAL
CARRELS
I STOOL

 |[READING 416 400.2 21 60 25 4 90 82 - - 82 353

«~ |SERVICES 57.2 41 - E E 5 E - = = - 353

E TOILET 27 17.8 = z = = = = = = - 288

< |LOBBY AREA 82 64 - - - - - — = - - 353

o I

~ [READING 416 415.6 21 60 25 4 90 82 - - 82 353

E [SERVICES 52.7 41 - - - - - - - - - 353

< |[TOILET 7.3 7.3 - - - - - - - - - 288

0. [LOBBY AREA 82 64 - - - 5 - = - - . 353
MEETING ROOM 30.6 26.1 1 8 - - - 2 8 - 10 353
OFFICE 26.7 23.4 1 4 - - - - 1 3 4 353
12 SEATER DISCUSSION
ROOM 38.5 33.2 1 12 - - - 12 12 - 24 288
QZSEATER LECTURE HALL 2 . e o ] ] ] e 2 ] n -
H SEATERLECTURE

: HALL (2) 110 108 48 48 - - - 48 2 - 50 288
30 SEATER LECTURE

(14 ; - ; ;

E HALL 50 427 30 30 30 1 31 288
SILENT READING 603 508 44 72 40 24 60 136 2 - 138 353
A.H.U. ROOM 247 200 = E Z = = = » = g 288
MALE TOILET 42 31.7 - - - - _ _ _ - _ 288
FEMALE TOILET 335 27 = . z 2 P - - = = 288
UNIVERSAL TOILET 9.4 5.4 . . . . = . = - = 288
DRINKING WATER AREA B B B - - - _ - _ - B, 353
JANITOR ROOM 13 8.3 - - - - - - - - - 288

I [ [TOTAL I I 372 | 115 | 36 [ 330 | I
[TOTAL [ 3480 SQMT | 2638 SQMT | TOTAL SEATING CAPACITY ON SECOND FLOOR 780
FOR STUDENTS 502
FOR STAFF 28
OTHER 10
TOTAL 540
[ |
TOTAL NUMBER OF VOLUME ON SF = 330 (RACKS) X 125 (BOOKS) = 41,250

NALANDA
University
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Annexure — 1
Area Program

|[TOTAL NUMBER OF VOLUME ON SF = 250 (RACKS) X 125 (BOOKS) = 31250

NALANDA
University

Library Preliminary Architecture Report
Nalanda University , Rajgir

THIRD FLOOR PLATE +12.60 LVL : 2082 SQMT |
SPACE NAME FURNITURE USER HEIGHT
BUA (IN CHAIR /
SQMT) CPA(INSQMT) | ,,pr | reabing | SOFA! S1UDY RACKS | STUDENT | STAFF OTHERS TOTAL
CHAIR CARRELS
STOOL
— |READING AREA 317 310.7 12 58 20 - 75 78 20 - 98 353
¥ A TOILET 27 17.8 = . = 2 - 2 2 = _ 288
< [SERVICES 57.2 41 . = - - - - - - : 353
LOBBY 82 64 = 5 : = : = . = - 353
 |READING AREA 416 326.2 12 58 20 - 75 78 5 - 83 353
 |TOILET 7.3 75 5 - : = s : = : E 288
& [SERVICES 52.7 41 = i = . . . = . - 353
= [LoBBY 82 64 E E = = = = z s = 353
< |PUBLICATION WING 450 440 26 40 - - 25 - 36 2 38 353
£ |SERVICES 57.8 43.3 g 5 = z - = - - - 353
< [TOILETS 11.6 = = 5 - = “ = < - 288
8 [CIRCULATION 108 81.1 = : : : : : E = = 353
[TOTAL 214 60 250
[TOTAL 2082 SQMT_|1881.5 SQMT__| TOTAL SEATING CAPACITY ON THIRD FLOOR | 317
FOR STUDENTS 234
FOR STAFF 81
OTHER 2
TOTAL 317




Annexure — 1
Area Program

FOURTH FLOOR PLATE +16.80 LVL : 1717.5 SQMT [
CPA (IN CHAIR / TORETURE == HEIGHT
SEACE HAME BUAINSAMD (s omT) TABLE | READING §°FA’ STUDY RACKS | STUDENT | STAFF OTHERS | TOTAL (CM)
St661 HAIR | CARRELS

o |READING AREA 225 224.4 6 40 32 = 65 60 58 = 58 353
~ [TOILET 171 17.8 - - - - . : - - - 288
£ [SERVICES 57.2 41 - - - - - - - - = 353
< |LOBBY 68 64 - - - - B - E - E 353
|
~ |READING AREA 240 238 6 40 32 . 65 P 58 : 58 353
i |TOILET 7.3 7.3 2 - z 2 2 - - - . 288
@ [SERVICES 52.7 41 - - . - s i - - - 353
S [LoBBY 80 64 - E : : : = z 2 = 353
< |STAFF SEATING 288 284.4 9 40 - - 46 8 40 4 52 353
~ [TOILETS 20.2 11.6 = - o « . - - - . 288
@ [SERVICES 57.8 433 - - = B B B E - g 353
= [GOOD LIFT R - - _ _ _ _ ; _

CIRCULATION 141 112 - - : : 2 P E s = 353

TOTAL 160 96 241

l | |

TOTAL 1717.5 SQMT 1213 SQMT TOTAL SEATING CAPACITY ON FOURTH FLOOR 227
FOR STUDENTS 128
FOR STAFF 214
OTHER 4
TOTAL 246

| TOTAL NUMBER OF VOLUME ON FF = 181 (RACKS) X 125 (BOOKS) = 22625

NALANDA
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Annexure — 1
Area Program

FIFTH FLOOR PLATE +21.00 LVL : 981 SQMT
FURNITURE
BUA(IN | CPA(IN CHAIR/ TOTAL | HEIGHT
SPACE NAME sawT) | sawT) | TABLE | REaDING | SOPAT | STUDY | packs | PERSON | (cM)
STOOL

 _[READING AREA 100 96.2 a : - - 5 : 315

@ ©[TOILET 27 17.8 - B - E - B 288

X ~[SERVICE ROOM 30 16.7 - - R _ _ _ 315

LOBBY 121.08 64 : = g : : : 315

~ |READING AREA 115 111.2 - - - - - - 315

 [UNIVERSAL TOILET 94 Tie z 2 z p - _ 288

& [SERVICE ROOM 30 16.7 - - = - " - 315

X [LoBBY 77 64 5 2 B . B B 315

< [READING AREA 92 87.7 - - - - S - 315

k= [SERVICE AREA 32 20.1 . - N - - _ 315
< [GOOD LIFT 5 : ; : : : :

Q. [CIRCULATION 120.3 85 - - - - - - 315
[TOTAL [ 981 SQMT [781.5 SQMT | TOTAL SEATING CAPACITY ON FIFTH FLOOR =
FOR STUDENTS 5
FOR STAFF -
OTHER :
TOTAL _

| TOTAL NUMBER OF VOLUME ON FF = 0 (RACKS) X 125 (BOOKS) = 0

BUA (IN
SPACE NAME SQMT)
o
o
< OVERHEAD WATER 55
= TANKS- 3 NO.
<
o
[
X o OVERHEAD WATER »
g TANKS- 1 NO.
TOTAL 37
TOTAL [ 37 SQMT |
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Schematic Interior for Library Block at Nalanda University
Mood Board
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Ground Floor
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Ground Floor

Reception back wall option
BEEEEs. Of finish wood or glass
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Ground Floor

Reception back wall option of finish wood or glass

Library Preliminary Architecture Report
Nalanda University , Rajgir

NALANDA
University



Ground Floor

l & Ui A

Reception area gallery for art and history
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Ground Floor

I

Reception area gallery for art and
history display with pictures
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Ground Floor

Gallery for art and history
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Ground Floor Café Area

Refreshment or café area at entrance
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Ground Floor Café Area

Refreshment or café
at entrance
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Ground Floor Waiting Area

Waiting area at reception lobby
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Ground Floor

Waiting area seating option at reception lobby
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Ground Floor
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Ground Floor Library Area
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Reading space with book display



Ground Floor Library Area Seating

Reading space with book display
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Ground Floor
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Open to sky reading space
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Ground Floor

Open to sky reading space
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First Floor
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First Floor
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Reading space with book storage unit
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First Floor

P

Reading space with book storage unit
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First Floor

Reading lounge sofa seating
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First Floor

(]

Silent Reading Area
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First Floor

ﬁjmnnn BDE oo
s e EUJ EE‘_' EEERE:

i
a
(,-*aa

313 o333

5 D0RooA
I QOB ﬁg
E =

AN

EN

4

T

NALANDA
University

Library Preliminary Architecture Report

S Nalanda University , Rajgir

Computer lab




First Floor

Small meeting
Space
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First Floor
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Large meeting space
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Second Floor
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Second Floor
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Library & reading space




Second Floor

Library & reading space
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Second Floor
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Discussion room
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Second Floor

Student booth
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Second Floor
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Second Floor
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Second Floor

1. Nalanda University , Rajgir
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Third Floor
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Third Floor

Publication centre

: Library Preliminary Architecture Report
s~ Nalanda University , Rajgir

]
() (<}
[¢) o

NALANDA
University




Third Floor

Publication centre
e l 5 PR Library Preliminary Architecture Report
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Third Floor
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Fourth Floor
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Fourth Floor
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Staff room
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Fourth Floor
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Daylight Optimization for Library Block at Nalanda University

Stage 1: Climate Study & Base case daylight evaluation
Stage 2, PART 1: Design Iterations for improving daylight performance

Stage 2, PART 2: New Design Iterations for improving daylight performance
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Stage 1: Climate Study & Base case daylight evaluation
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Daylight Analysis | Stage 1
Overall workflow for the iterative process — 1) Base case

1. Preliminary study (project brief + climate & context study)

" = : Wh/m2
7 1031.00<
4 \ 968.00
/ 905.00
( } 842.00
% /t 779.00
2 S
- \ Al | 716.00
653.00

590.00

r A U
R Tt \ LTI
e\ ST 527.00
X 464.00
i ']' 150

<401.00

Solar Radiation with sun
path to understand the
effect of time and
orientation

4. Problem identification

Potential areas
of
improvement
in base case

Glare analysis for Over
lit areas on high
illuminance hours of
the year (typically
summer solstice at
3pm and 9am)

NALANDA
University

Key Metrics to Analyze Minimum
performance targets from building
Codes
E.g. UDI: >75% (ECBC compliant]},
DGP<35, SDA>75%, ASE<10%

Improve Uniformity ratio,
Achieve minimum Lux
levels, Glare free

Shadow mask analysis from the ) )
context buildings on the library 9. Reiterate goals based on practical

block

considerations — Make stringent or relax

3. Base Case Daylight simulation

[ N e

ES

SR N "h.l]

Ll | t--i_.
Over lit /over exposed
areas — prone to glare

Underlit areas (below sDA
threshold)

Library Preliminary Architecture Report
Nalanda University , Rajgir

Maximize Visual Comfort.

2. Base Case Design Evaluation

Develop 3D geometry of the Base
Case / As designed by Architect.
With Exterior and permanent interior
features (not modelling furniture and
temporary partitions). Model will
include the facade layers as

designed and default interior
reflectance values (0.7 for ceiling,
0.2 for floor and 0.5 for walls)

Dynamic sky with a suitable grid
resolution e.g.- 0.3m x 0.3m at
the work plane height e.g. —
0.9m



Climate Analysis

Intent: The intent of the climate study is to do understand the solar geometry, sun path
& weather pattern of Nalanda district and identify environmental parameters that
needs to be mitigated to maximize all the evaluation criteria.

h =
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Climate Analysis | Climate Profile
Solar Radiation & DBT

Project:- Nalanda University
Library

Location:- Rajgir, Bihar

Coordinates:- 25.039 N, 85.39
E, Elevation — 73m

Weather Data available for
nearest location — Gaya (70km
from Rajgir)

Coordinates - 24.7914° N,
85.0002° E, Elevation —111m

NALANDA
University

DBT

Global Solar Radiation

I Lowtemp.
|

12 AM

l
|
|
|
\

6 PM

12 PM

6 AM

\

R - — | =

Jan Feb 1 Mar Apr May Jun Jul Aug Sep Oct Nov

1
Block Direct Solar Radiation to avoid overheating

L T T T TP P PP PP T PP PEPPEE IR 2

|
Dry Bulb Temperature (C) - Hoprly
Gaya Ihtl AP_BR_IND I
1 JAN 1:00 - 31 DEC 24:00
|
I I
| ! High radiation
I

High radiation

12 AM Wh/m2

1047
942

6 PM 838

733

628
12 PM 524
419

314
6 AM
209
105

0
12 AM
Jan Feb 1 Mar Apr May Jun Jul Aug Sep Oct Nov

Global Horizontal Radiation (WI!\/mZ) - Hourly 210 o 150
Gaya Intl AP_BR_IND
1 JAN 1:00 - 31 DEC 24:00 |

*the heatmaps represent 8760 hours of the Year with X axis having the 365 days and Y axis having the 24 hours
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Climate Analysis | Solar Geometry

Building Geometry w.r.t Solar Orientation
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*Sky dome is divided into 156 sky patches and its color represents cumulative solar radiation from that path of the sky
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Climate Analysis | Annual Solar Insolation

Annual Solar insolation ( incident solar radiation per unit area) was studied for the library block on all the Exterior Glazing. This
analysis reports a cumulative (sum over 8760 hours of the year) of the total solar radiation per m2 of the Exterior glazing
indicating the different parts of the facade over exposed to the sun. Through this analysis the effect of different shading

strategies can be quickly analyzed.

kWh/m2
1800.00<

1638.00

Plan view

1476.00
1314.00
1152.00
990.00
828.00
666.00
504.00
342.00

<180.00

West Facade is also
exposed and unshaded
for majority of the year.
The discs are incapable
of blocking the steep
solar angles from the
west during late
afternoon.
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Skylights are
overexposed
and remain
unshaded
throughout the
year

Lower part
of the dome

i
: that is
. unshaded is
—-_————
overexposed
N to the
morning
east sun

Curved glass from 2
floor onwards receives
high radiation from the
South-East to South-
despite the
shading from the facade.
The exposure to the sun
increases as we move

up.

Library Preliminary Architecture Report

East-South

East to South-west face of the building will be
highly wvulnerable to direct solar radiation
causing glare and heating up of periphery
spaces inside. Despite the shading the steep
solar angles especially on the upper stories are

exposed to direct sun.
North-West

_ e Shaded

adequately by the
structures Infront

canopy

Inference

Due to a spherical shape the
building is exposed to direct sun
for most of the time of the year.
The curvature of the building
makes it difficult to block the
solar angles at upper floors
which will experience harsh
sun. However the external
shading / discs help reduce
50% of the Insolation when
compared to an unshaded
scenario.

Total Annual radiation
combined on all faces =
2.5991 e+6 kWh/m2

Total Annual radiation
combined on all faces
(without shading) =
4.6279 e+6 kWh/m2

Radiation analysis without
shading
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Climate Analysis | Solar Insolation on specific days

Solar insolation for specific days including the summer and winter solstice and Equinox was studied to identify difference in radiation on
specific days. Analysis on these days will help determine the harsh solar angles that need to be blocked specifically. The solar angles can be

derived from the sun path and then translated into the horizontal and vertical shading angles.

21 June (summer solstice)

kWh/m2
5.00<
4.50

4.00

1.00

.ﬂ..‘i{)

=0.00

Harsh summer sun (March-
June)

30 330 | 30
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Harsh winter sun (Nov - Feb)

Wh/m2
878.00<
820.20
762.40
704.60
646.80
589.00
531.20
473.40
415.60
357.80

<300.00

22 September (equinox)

Time 08:0009:0010:0011:0012:0013:0014:0015:0016:0017:00

21 December (winter solstice)

Solar Angles of harsh days — required to be blocked

Altitud
eangle 41 54 68 81 8 71 58 44 31 18
21st Azimut
Junehangle 80 84 89 99 252 269 275 279 283 288
Altitud
eangle 34 46 57 64 64 57 46 34 20 7
21st Azimut
Sep hangle 107 118 135 163 198 225 242 252 260 267
Altitud
eangle 19 29 36 41 41 37 30 21 10 -
21st Azimut
Dec hangle 129 139 153 169 188 205 219 230 238 -

Inference

From the results of the
Radiation analysis on the
special days and the sun path
analysis for the harsh summer
and winter months (having
high radiation and low cloud
cover) a threshold of solar
radiation was derived. The
solar radiation per hour per
m2 recorded on 22
September i.e. Equinox was
found to be the least out of all
the harsh sun hours. Thus the
hourly maximum of 500
Wh/m2 was selected as a
threshold beyond which direct
sun needs to be blocked for
minimum solar insolation on
the glazing. This will also
resonate with the results from
the Annual Glare finder
discussed ahead. The solar
azimuth and altitude angles
for these days (min and max
marked in table) will help
derive the shading angles on

the glazing in different
orientations.
Sun Zenith

Altitude

angle East

angle



Shading Analysis | Shading thresholds based on simulation results

Shading Mask analysis was performed on typical windows in all directions to understand how much sun is blocked by the adjacent context or the facade i.e. the discs. The shading
mask was overlaid with a Sun path diagram having hours of the year with radiation above the threshold of 500Wh/m2. The shading mask plus the sun path helps to derive the
Horizontal and Vertical Shading angles that need to be subtended from the glazing to block the sun.

Sun path diagram for Radiation greater than Vertical and horizontal shading angles are derived from the solar Altitude and Azimuth angles.
500Wh/m2

N
330 T 30

879.00<

821.10
300 ppo® L, 60

763.20
705.30
: Sun
- Altitude

-

647.40

- S R S B e B B B s A R

589.50

o

240 =i 120

"VSA

<300.00

The following slides present a shading mask drawn at the specified points on the external glazing’s center. Each point is taken on the center of a representative glazing in different
directions. The shading mask changes if the point is considered on the center vs on the edges, however the center point is the most exposed part of the window and thus this will
be a comprehensive analysis for the worst-case scenario.
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Shading Analysis | Shading masks for rectangular pedestal

Orientation — 0 Orientation — 0 : - Orientation — 0
_ Orientation — 0
VSA =20 _ VSA = 20 VSA = 20 VSA =20 _
HSA (Left) = 0, HSA(Right) = 0 HSA (Left) = 0, HSA(Right) = 0 HSA (Left) = 0, HSA(Right) = 0 HSA (Left) = 0, HSA(Right) =0
- I shaded
Recommended

Orientation — 90 Orientafion — 90 Orientation — 90
VSA =60 VSA =60 VSA =60
HSA (Left) = 0, HSA(Right) = 0 HSA (Left) = 0, HSA(Right) =0 HSA (Left) = 0, HSA(Right) = 0
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Shading Analysis | Shading masks for North-East Quadrant

. . s
Orientation — 70.5 Orientation — 70.5 Orientation — 70.5
VSA =60 . VSA = 20 VSA =40
HSA (Left) = 0, HSA(Right) = 0 HSA (Left) = 0, HSA(Right) = 45 HSA (Left) = 0, HSA(Right) = 0

_____

L The facade / discs designed currently have huge gaps in between which allow a lot of harsh sun to Key plan
Y penetrate inside directly. Thus shading in the form of an egg-crate structure as shown might help in
e cutting off the harsh sun. The highest angles are observed on the lowest and the topmost glazing panes.
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Shading Analysis | shading masks for South-East Quadrant

12

‘ N\, 60
. ' \‘
/ 5

| ‘%i )

\\ |

B
:

R, )

Orientation Z 135

Orientation — 135 Orientation — 135
VSA=40 VSA =50 VSA = 60
HSA (Left) = 0, HSA(Right