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Winyoo Somsaard 2010: A Program of Automatic Warehouse Sprinkler System.
Master of Engineering (Fire Protection Engineering), Major Field: Fire Protection
Engineering, Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor

Montri Thamrongphiroon, D.Eng. 220 pages.

In case of fire occurring in a warehouse, it is violent and very fast. The design in
NFPA13 chapter 12 Standard for the Installation of Sprinkler Systems requires many steps and
complicated specifications that make mistakes. The steps of calculation and details were studied

to develop this program with Visual Basic 2008 for personal computer.

The users have to input designed data such as commodity type, pipe length, pipe size,
pipe type and sprinkler K factor. Program operated to choose basic designed data for calculation
of friction loss, elevation loss, total pressure requirement and minimum system flow
requirement. Moreover, the users can change the basic design data to compare and analyst the
results. Program compute without starting input data from the first step. This computer program

were more convenience and faster than the manual calculation.

The computer program was able to compile the results on the given water density

application. Accordingly, the users could select the optimal size of water pipe and fire pump.

Student’s signature Thesis Advisor’s signature



=) =)
AnAnssnilszma
A v A o a S (= a a J @
ﬁ?ﬂﬂ‘u@ﬂﬁWUmﬂUWﬁgﬂﬂl IA.AT.UUNT ‘ﬁ']ﬁ\?“Wiqm f]']%']ﬁﬂ‘ﬂﬂﬁﬂ]&ﬂ')“l/lﬂﬁluwu‘ﬁﬂaﬂ
v @ Qd =1 o'd' = a a Al Y]
Wﬁ.ﬂﬁ.ﬂ!jﬁﬂﬂ ‘]_qlﬂluiJ @1%1381/]‘1J3ﬂ‘]%ﬂ']1/lﬂ']1!wu‘ﬁ§3u ey iﬁ.ﬂﬁ.fﬁ“ﬁﬂ IAINIT ‘]Jﬁg‘ﬁ']u

[ [

Tassmadlagounangasisnssumansumitiuga a1v133anssuiloanusnnne
s o

a ~Aq Yo =< ~ 9 Y av z 9 a a
MANAY ﬂjﬁﬂiﬂﬁﬂy11uﬂ1ilﬁﬂu N1IAUAIIY iaammmmm'lmwmuwumuﬂizm

< ¢
WTITNYTU

YONTIVIUNILANRINTG InTemailladeundngasinanssumansutiaeie
auirimnssudeatusafse mafiey yrrufiesudadou uaswevanudswiy
sz Tomflumsthldszand 1o 1y uazveveunaudmiiilnssmsilaaeundngns
Seanssumaasumadia au3siaanssuileatusaise mae i lal¥aNuTemde

ILERRIE R RN

kY = A Jd v A a a Jd 1 dy 1a A A
AWYNNUA m'mJizTmmaummmmmmwu‘ﬁmuu UBDUBULAUAT UITAT NFIYLIOD

Yo o ya o
waglviniaslagivenn lnsnaon

YN ANALDIA

YWY 2553



(1)

U
a3vey

v
¥
GREAILY (1)
MIVYAITN 3)
MIVYNIN (3)
A5V “mué’ﬂmmazﬁweia )
A 1
Jagisvaen 3
NIATIVBNATT 4

o ax
ginsailazI5s 71
gilnsal 71

Aan

A5 71
HauazIgal 88
21| 88

a 4
50 128
agduazdorauonus 129
a31) 129
VDITUDIUY 129
OATTUALTID19D4 130
NANUIN 131

Y
o w a

maruIn 0 gilems Iaulisunsueenuuuszuuiinsznerhauma
daTuiadmsuemsadsduaidle11/sunsuy Visual Basic 2008 132
Y
ANUIN ¥ Flow Chart 519821989 151n3000AUVTLVUHINT L1811
[ a o wAa o [ v Aa Y 9
FUImaa TuadmsueiasageaumdlsTsunsy
Visual Basic 2008 168
Y
MANUIN A Source Code T15UATUMTOOAUUUIZVUINTZNINAUIWAS

da TuiadmsuemsadsduaaieT1sunsy Visual Basic 2008 175



a3y (¢0)

1 a { o < v A
MARNUIN & Msulalsennvesdumndanulueiamsagedum
LY d' 9 o
MANUIN 3 A5 aanlsnlglumsaium

v = o
Usedamsanyn uagmsiau

2

197
214

220



a
AN

10
11

12

13

14

15

16

17

18

AUy

i1 Y
AMINVUIAATRIGUIIA VNG

Y
o w a

msuaasuanenazglnsainedmsunTosguihdumauuIaaig 9

AT NTTUUNEUY TZANA
A1319VUIALALMTIATLULN DU

A3 1NN UMIVUIATIOUBNTE LU 0T UNT DDLU
ms”lqmmgmmm%’mimimf”l
msNmmgmmaﬁﬁﬂ%’adaﬁai{w

m31e8ams Traveainlumsdianie

Y g’ Aq ¥ Y 1
@]151\3@@51ﬂ13]‘1ﬁa““@\3u17]1615‘1uﬂ15a1\11/]f‘)

9
A o o w a

M31A0NYUHNNNIY (Temperature Rating) V041N 00110 LING
Print out report #amM3AuIa1n 115unsuTaeldne Main 8 i
Ing Water application density 0.45 gpm/sq.ft

Print out report HaNM3MLININ 1U51n51 TAel¥ie Main 8 i
10y Water application density 0.35 gpm/sq.ft

Print out report HaM3A1UIAN 1U51n5H TAe 190 Main 8 i
I0g Water application density 0.25 gpm/sq.ft

Print out report HaNIMLININ 1U5Un5 1 TR 1N Main 6 i
10y Water application density 0.45 gpm/sq.ft

Print out report HaNMIMUINIIN 1U5Un5 1 TR 1N Main 6 i
1ng Water application density 0.35 gpm/sq.ft

Print out report HaNM3A1LININ TU5Un5 N TR 1N Main 6 i
1ng Water application density 0.25 gpm/sq.ft
é’mme”lﬁauazmmﬁuqmug?fmﬁ'aLﬂﬁ'ﬂummﬂviauaz

Water application density

Fire pump capacity

3)

6
23
27
29
35
36
39
46
64

104

106

108

110

112

114

116
117



a3UYMIN (91D)

a
AN
3 Y A
19 ADNTIANTUIURNITUD
a
MIWNHUHINN
1 Hazen-Williams C Values
92 Control Mode Density-Area Protection of Indoor Storage of Idle
Wood Pallets
93 Hose Stream Demand and Water Supply Duration Requirements
v
! MIIATLHLHNGITAVDININTENNNAUNA
5 Water Density

6 f1 Steel Pipe Dimensions

(4)

120

215

215
216
216
217

218



=D.

MN

10
11
12
13
14
15
16
17

18
19
20
21

22

AUy

Lﬁ’ufmwl,m@mmﬁﬂymmmm?mquﬁ’ﬁmwﬁq (Fire Pump)
gﬁ’uﬂﬂwl,m@aﬂmﬁﬂymzmmm?‘mquﬁ’wﬁmwﬁq (Fire Pump)
Tag Plot luns 1w Semi-log #9218 Pump Curve ponuuiudunsa
!’(,gf)uﬂﬁ'W\lLlﬁ@\1ﬂmﬁﬂ‘HmZﬂl@QLﬂ?ﬂﬂqu&nlﬁgﬂmﬁuﬁaﬂlﬂﬁi%ﬂ‘ﬂ
uammiﬁﬂG%qm’?mquﬁymaﬂTﬂiqgmuuaumﬁ@ﬁﬂgmgi fuil
memﬁﬁﬂé’?qm‘?mquﬁymaﬂﬂimﬂuga

Wet pipe sprinkler system

Dry pipe sprinkler system
M5$ANIINT TN FUMASA TR Tree
u,ﬁmvi@ﬁﬁ”nﬁ’ﬂﬂussuuﬁ’aﬂszmﬂl{wé’miuﬁa
nLERswazBEAMs Anda N METSA T
Double-Row Racks With Solid Shelves

Double-Row Racks With Slatted Shelves

Double-Row Racks Without Solid or Slatted Shelves

Automatic Storage-Type Rack

Multiple-Row Rack to Be Served by a Reach Truck

Flow-Through Pallet Rack

Drive-In Rack — Two or More Pallets Deep (Fork Truck Drives into
the Rack to Deposit and Withdraw Loads in the Depth of the Rack).
Movable Rack

Flow-Through Racks (Top) and Portable Racks (Bottom)
Cantilever Rack

§1061991 19104 (Rack Storage) luo1MsAGIFUM

Y
52N urINTZ9IALNGY

)

11
18
19
47
47
48
50
51
51
52
52
53
53
54

55
55
56
57
58
64



=D.

MN

23
24

25

26
27
28
29

30
31
32
33

34

35

36
37
38
39

40

aSUYNN (70)

Fansznoihdumassiianasiu
ynsznohdumariianhag

Obstructions to Sprinkler Discharge Pattern Development

for Standard Upright or Pendent Spray Sprinklers

Gridded Sprinkler System

Looped Sprinkler System

A10814 Summary sheet Tumsaiuom Hydraulic calculation
Miscellaneous Storage and Commodity Classes I through [V
Storage 12 ft (3.7 m) or Less in Height — Design Curves

Sprinkler system diagram

HAAURWIZHONEN Cross Main TanualuSnaoImsndadud
Plan View ¥94m3 1 umiaioidumaaazinsznoisn Tuiia
A Side View 19901A13AGIAUA AL MIAUOIIEUMA S
wazanszeh

NNVYUTIIY Area of Operation 1uv519 Most Water Demand
Area @l]:;ﬂﬂamﬂ Pump House ﬁq@ HAZAMNUINTINHINTZY
515@11&33617;131%11%}511!’;&! Hydraulic Calculation
mITansEnedsaTudalusuedud (Rack Storage)
l,muc%’au’dm%yu (Two Piles Rack Storage)
é’gﬁumaﬁm‘iﬁuLwamazqﬂﬂifﬁ (Fire Hose Cabinet)

Pump house

wiwedousudgmaauduldanTsunsy
wihwomslateyandnio1¥ T sunsusu 1114
sznounsdszuiana

. Y = Y v
(LA Function ﬂ15ﬂu‘ﬂ1iﬂ3lﬁ]ﬂﬂlﬂﬂﬁﬁ'}fﬂ’3

(6)

65
65

66
66
67
69

73
76
77

78

79

80

81
81
82

88

&9
90



MN

41

42

43

44

45

46

47

48

49

=D.

aSUYNN (70)

nihaemsfmviaLazuaaInatosvod 1151031 (A48 Water demand
TIM3U Rack storage

wihaaueiimsaenly Ceiling Sprinkler tag CMDA
Tue1msASIFUAINT] Rack Storage dm31l5zinnv04
Class I -Nonencapsulated Commodities
Ninauue1imsaenly Ceiling Sprinkler 8¢ CMDA
Tuermsade@udIil Rack Storage d1ms1l5zinnves
Class I I-Nonencapsulated Commodities

AUz saenly Ceiling Sprinkler 1lag CMDA
Tue1msASIdUAITRT Rack Storage dm1l52innv04
Class III-Nonencapsulated Commodities

AUz saenly Ceiling Sprinkler 8¢ CMDA
TuermsadeduAIR Rack Storage d11511l5219Mv04
Class IV-Nonencapsulated Commodities
wihaauuziimsdonly Ceiling Sprinkler tlag CMDA
TuemsARIAUAAT Rack Storage d1miuszinnues
Class I and II-Encapsulated Commodities
wihaauuziiimsdonld Ceiling Sprinkler 1lag CMDA
Tue1msASIFUAINT Rack Storage dm31l521nMv04
Class IlI-Encapsulated Commodities
wihaauuziimsdonld Ceiling Sprinkler tlag CMDA
TuemsASIdUAINT Rack Storage dm31l521nNv04
Class IV-Encapsulated Commodities
wihaauaaans i 19d Ul Water density application
pANNEIYBY Storage 1Wavn 11110 20 1la dmsy

Commodities Stored on Racks

(7

91

92

93

94

95

96

97

98

99



aSUYNN (70)

ﬂ"l‘W‘ﬁ
50 nsldmisuaenal CMDA Tumseenuuudimsy
High Temperature—Rated Sprinklers ‘ﬁﬂ’qu U89 Rack Storage 20 ft
51 nsdmsuaena1 CMDA Tun13eenuuuE115Y Ordinary
Temperature—Rated Sprinklers ‘ﬁﬂ’ﬂil g9UD3 Rack Storage 20 ft
52 wihasuaaans i 19dmulSua Water density application
Lﬁammqwm Storage Waen 11910 20 W& §115U Ordinary
i8¢ High Temperature—Rated Sprinklers
53 Wﬂ1@h\1ﬂ15ﬁ1uﬂﬂ\llla$uﬁﬂﬁNaﬁﬁﬂﬂl@ﬂiﬂillﬂﬁﬂ
54 A19679 Pump curve MINAHAA
55 Pump curve Lg System Curve “ﬁﬂliﬂm/i’e) Main g
Water application density AU
ﬂTWN‘I»!'Jﬂﬁ
V1 Calculation Flow Chart-1 ( Create Project Tab)
92  Calculation Flow Chart-2 (Branch Line in Main Calculation Tab)
U3  Calculation Flow Chart-3 (Main Calculation Tab)
U4  Calculation Flow Chart-4 (Sheet 2 of Main Calculation Tab )
95  Calculation Flow Chart-5 (Process Rack Calculation Tab )
Y6  Calculation Flow Chart-6 (Process Rack Adjust Flow Calculation Tab )

169
170
171
172
173
174

(®)

100

101

102

103

118

119



BSP.

~ m O 2 0O

Pe
Pf

Pt

SPK.

Metinadydnyainazmee

Y v v Y
unnilosronitariinszenien 1ula (sq.ft.)
' 3 o .
notana (Black steel pipe)
4
AMAVUTLANTANUAIANUVDINDUAALHUA
a ' I
USunaanuruuiuve o NuN (gpm/sq.ft.)
9) 1] 4 1 B
tdurgudna1an1glume (inches)
[} Jd o 1

ANueNFUYIUTININgnsallszneune (ft.)

1 Y
AANINVDININTL WA UINA
PIUIUVD

ANNYI1IND (ft.)

[
v A

9 )
UIIFUNDAVUILDININANUANTEAD (Psi)

[

#l
UIIAUGYLTY (Psi)

u

USIAUTIN (Psi)
83113 112 (gpm)

HINTLWU AN

ANVEINDI IV (ft.)

©)



TN 1o MUV UUTINIZYINAVINAIOATUNA d1HSUIAITAaIaUM
A Program of Automatic Warehouse Sprinkler System Design
A1

thytiuermsaasdum lalimsneadwednnuneaumsnsyauTamaussygne

o a4

v a I3 A a
wosdszme lulssnugaamnssunsenasdumimsnududvioingauiionsnan

Q

Y
a l

@ a 1 Z 9 Y a & I A =
Tﬂmmﬂumamu%zﬂi:ﬂaum& th NFZATY LazNaIaan Bzl ureInaIegNaLas

< o qa A Ag o A A Y 9 o u y & A
Lﬂllif]llﬂuﬂill’]mll’lﬂ LAZUINAUNDUIIUAUURAINUANYFUA LHUDIAIYUDIINAATUHNUNLAS

Aa g a

3 a 9 Y 3 12 A 9}09/1 9 9 A
anuazaInlumsusninuaum lditlunenyveienlsdunsqumlumanududimie

Y
v =

a 3 a [ [ ' { 1 a @ a o [
agAu manudumludnyuzainaniianudsiremsinasafanegs Minnasafn oy

€

1 H 4
=3

1 a 1 T < a @
YINUNNITAIVANLASINANANITSNUDYING UL ’E]EJ'IthﬁﬂG]TJJ nHeludTmsaannudee

o0 o

Y 1
[ va K

Y Y
t’fnﬂiﬂﬁflﬁﬁﬂﬂﬂﬁﬁﬂﬁﬂi%ﬂﬂﬁﬂﬂi$%18ﬂ1 VINAI9A TUUA FINTOONULLLIAZANAT

Y v v
FLUVUAUNAIAIOTIN AT U IMTAGI T UMD MU UATIABNLANA1991N01A1T12 1o U

[

1 2 0
ioauNaIKanIZNUNNMINAoaRNoAeeIMTszaniigunsandeimsna
Y
Tumseenuuuszuinsznmhvumads Tudasmsueimsadedum Hiladeaian
AY o = = ' A 9 & 8 9
WINWENABIMNIDT 15U Usznnuesaual Usennueso1ms Yszinnvessuiegum
Tuems uailvdednnedisosnazdesmiisnene Uszaninmlumsldauvesszuuin'ld
oaj 29 o w 1 dy d' 1 09/’ 3
ponuuy Ty lupasseniidedinalumsesnuuy wuiui anugaluuaazduvessung
A v ' e a v o = @ Y Ry w1 woaA Y Y Y a
FUAT T2ITHNNNTUINAUAFUVUD WA 1D UAY BIT9980199 AINNA1INILAIVINAUL
v v
naneMIden lMiinszanehdumaaazlseaninmuessuuiesniuy
A a9 o a 2} ~ 1 ™
ieannivesvmuanaylumseontuyIzUUATLEINLANA1991IND1A1TN 11/
= v Aa 1 = 9 =
waziiviaeiiveninansznuaemsesntuy 39019 1Fna1ulumsesnuuutaz el

Y a a dg} 9 =\ 0o ~ v Y a2 Y
ﬁllf’JNﬂWﬁ']ﬂlﬂﬂsUu"lﬂ WTﬂ?JI‘]JﬁLLﬂﬁlIﬁ’]ﬁ%gﬂmﬁ’]lﬂﬁﬂsﬁjﬂiﬁﬂwﬁﬂ@ﬂLLUUNﬂ?TNQﬂ@@Q

< = a a 3 ] 9 o 1 Y Y
34137 Llﬁgﬂ\lﬂigﬁ'ﬂ‘ﬁﬂ'lw ﬂ%z%ﬂiﬁﬂizﬁﬂﬂnm ﬂﬂ%mﬂﬂlumi@@mmu%



(33

E
[ ISR »

Y ]
ﬂ\iuuiﬂﬁﬂﬂTi'J‘VIfﬂu‘W‘L!’ﬁUﬁ]\‘]fﬂﬂmgﬂuﬁu!ﬁ@ﬁ%}%‘lIﬂillﬂiﬂ‘ﬁ?ﬂ@@ﬂllﬂﬂﬁjﬁﬂﬁ$ﬂ18
3’ [ Aa o [ v A 9 A o [ 1 Y
haumasdmsvemsaasaun iedse lewi lumseonuuuszuuainan lvuanuazain

<3 = a A
590157 tazilssaninmgaga



U

Tagisyasn

[ Y
erelimsesnuuuszuUnTENehsUmMaea Tulia lueimsadeauaniildeda

9 = a a 9 A o d?l . .
9na8d 379137 Nlszansnmgaga laslyla)sunsuniannunein Visual Basic 2008
VOUIUAVBINITIVY

Y
1%}Iﬂillﬂiw Visual Basic 2008 ﬁ%INI‘]JﬁLLﬂiiJ%’JEJfJE]ﬂLL“]JUSg‘U‘UﬁJ’JﬂS$me‘I:l'lﬁ‘]JLWZN

daTwiadvsuemsndaadua



N13A3IVONAT

v
AMTUMTONULUTLUVRINTEBAUWA9YE 1911A5911 NFPA 13 (National Fire

Protection Association) #3l¥ofvuauazmasgiumseenuun’l3
N1M3§11 NFPA (National Fire Protection Association)

3| Ay 1% a o Aa Yo A 9
Wumnasgiuaina MNaessuudumaazanulasasenionlsnuuniga udue
TunsgswiyganiugueIns nsedetsnualeszuuaumauazaulasaivuesne
~ 9 9 A £ A A A [ a 1 91::'
1917195511 NFPA 91999 53038 semaansgomsn 119nnguuesdize 1oy
] 1 o a o a I a
WA  MuszIUAUMAazaNNaeans szaNANANNYsTaUNT0I95 g
A a d? 9 o Y o o 42} =) @ Y AqQ Yo o Ja a
ey afailungdetsnuiunuazimsdsudgaud lunnilldiusumamssinnalugn
Pa91iu FImmnIAsgIu NFPA azasoungu lUnn 9 1Fesiiferduszuuaumatazan
Uaoans Tagazuanuas lamuminemusidues NFPA (NFPA Code Number) #401015511 NFPA
< {1 o g‘
(National Fire Protection Association) Hu1gtavy 13 nJuuWIﬁgmﬁmﬁ'aﬂiwummzmﬂm
fumason ludadmsuszuuilesdudnisne (Standard for thelnstallation of Sprinkler Systems)
I A @ aw dy dy o Y OBJJ o Aq Y
WU TIUNAIInUNMIIeN Taguasgiuiazmuuannuasanstiudnlgluns

Y Y
2ONUUVAAAIULAENITATIVTUITLVUVDITEVUNINT 81100 TULA

1
Y v A

Y o 9 o =R K o o a 9y :j Y
NIV ig“l/]@lmmum\iIﬂﬂ“l/]ﬂﬂli!ﬂﬁ@@ﬂﬂ‘ﬂ‘]ﬁ%ﬂﬂﬂ‘]JLWﬁQﬂ’JEJuTlJiZﬂ’EJ‘]Jﬂ’JEJ

- ﬁ’JiiWEJﬁy1ﬁiJLW§Q‘Hﬁﬂ ESFR (Early Suppression Fast Response)
- Fanehdumasia Large drop

- MK 04 Sprinkler

- Temperature rating

- Commodity classification

- Hazard Occupancy classification

- Class AB CD Fire

- Rack Type

- Density



- Working Pressure

Flow rate

- Pipe size

- Area of operation

U v A v
szuutloanuonnne

v
o

INIOIGUINALINA WAz NIANA

4 g/ @ a oy [ oy { o <3|
w3osguidumazdselinnuamsa lumsguihdiesasimsguinndmuaiu
a J ~ 1 A Y (9 a 1o a Jd Qy
ANTADUIN (UNAADUADUIN) AIYUIIAUANTINNUY 276 nlathama (40 ﬂauﬂmmﬁnm)
I 9 v 9
‘Vi?au"mﬂ:1m?mq‘uﬁw‘\”umeﬁﬁﬂimmmimﬂwmﬂmw 18,925 an5A0U1N (5000 LLNAADU

apui) Argezlasumsnarsandugiee 1

' 1 Y
M3197 1 VNANTOIGUINIALINGS

ansnawng AasnaT AA3An
(naaauAMNT) (tnanauAi) (nanauaanil)
L. 95(25) 8. 1514(400) 15. 7570(2000)
2. 189(50) 9. 1703(450) 16. 9462(2500)
3. 379(100) 10. 1892(500) 17. 11355(3000)
4. 568(150) 11 2839(750) 18. 13247(3500)
5. 757(200) 12. 3785(1000) 19. 15140(4000)
6. 946(250) 13. 4731(1250) 20. 17032(4500)
7 1136(300) 14. 5677(1500) 21. 18925(5000)

Y
o a

J 4 1 4
1. vnanenazgilnsaiilszneuioveunieaguiaLma

Y
o a

1 L4 1 A ~ v 9 A
2. mmﬂwmmzqﬂﬂmﬂizﬂamna611mmsmquummwawzmmﬂ”lmuaﬂmm

. 4
frivaluaisian



Y
o w

M5N 2 MsNLEasvLIane tazgUnsainedmsumiosguihdum

£l

a

AIVUINAN 9

VUIAVD ﬁamaqﬂ nomaas | Az [nendanas| fwetia | dwawuas |vinavos
m‘iiaaquﬁvw WG | (i) | Ay szne [hnemdlig vnaves | namnia
ARTADMI . [51} AHAY woain  [iandumaal dumda
WLGT) | wn ) | @) | . )
95(25) | 25(1) 25(1) 20(3/4) 25(1) 32(114) | 1400112 | 25Q1)
189(50) | 40(112) | 320104 | 32(114) 40(11/2) 50(2) 1-40(11/2) | 40(11/2)
379(100) | 50(2) 50(2) 40(1172) 50(2) 65(212) | 1-63(212) | 65(21/2)
S68(150) | 63(212) | 65(212) | S0(2) 63(21/2) 75(3) 1-65(21/2) | 65(21/2)
757(200) | 75(3) 75(3) 50(2) 65(212) | 75(3) 1-65(21/2) | 65(21/2)
946(250) | 90(312) | T5(3) 50(2) 65(202) | 90(12) | 165212 | T5(3)
1136(300) | 100(4) 100 () 65 (2112) 90(31/2 90(312) | 1-65212) | 75(3)
1514(400) | 100(4) 100 (4) 75(3) 125(3) 100(4) 2-65(212) | 100(4)
1703 (450) | 125(5) 125(5) 75(3) 125(3) 100 (4) 2-65(212) | 100(4)
1892(500) | 125(5) 125(5) 75(3) 125(35) 125(5) 2-63(212) | 100(4)
2839(750) | 150(6) 150 (8) 100 (4) 150(6) 125(5) 3-65(212) | 150(6)
3785(1000) | 200(5) 150 (6) 100 (4) 200 (8) 150(8) 463(212) | 150(6)
4731(1250) | 200(8) | 200(8) 150(6) 200 (8) 150(6) 665(212) | 200(8)
S677(1500) | 200(8) | 200(8) 150(6) 200 (8) 200 (8) 663(212) | 200(8)
7570(2000) | 250(10) | 250(10) 150(6) 250(10) 200(8) 6-63(212) | 200(8)
9462(2500) | 250(10) | 250(10) 150 (6) 250 (10) 200(8) 8-63(2172) | 250(10)
11355(3000) | 300(12) | 300(12) 200(8) 300(12) 20008) | 12-65(212) | 250(10)
13247(3500) | 300(12) | 300(12) 200(8) 300(12) 250(10) | 12-65(212) | 300(12)
15140 (4000) | 350(14) | 300(12) 200(8) 350(14) 250(10) | 16-65(212) | 300(12)
17032 (4500) | 400(16) | 350(14) 200(8) 350 (14) 250(10) | 16-65(212) | 300(12)
18925(5000) | 400(16) | 350(14) 200(8) 350 (14) 250(10) | 20-65(212) | 300(12)

.v =] I =l e N
= ‘UH'IFI’rﬂJ'I.!.IﬂﬂI-"I.IEN!‘F'I'!ENEIU“'I!THEJ'I!]N‘IJI-"I'ﬂl'i'lﬂﬂﬂ'lﬂﬂmﬂ




1 Y
3. nioeguiimos Tuaunuuou
9
3.1 Llﬂﬂllagﬂ'ﬁﬁl“})’\ﬂu
d‘ oy 1 d'dy = d’ oy ] a
mimquumaEJTElNl,muu’e)u“lmmwmam Lﬂiﬂﬂq‘ﬂu’]ﬁ@ﬂiﬂlﬁ%uﬂ
a . A Jo . A a ¢ . = Yy A
alanne (Split case) 1190 BUAYAYY (End Suction) ¥IDLiUU du-land (In-Line) HI9¢AD91
d‘ g; v A a A 4 5
3.1.1 mimqumu‘mﬂuwmﬂm%uﬂ’e)u”lau UAUAUVUETIV (Close-

9
Coupled Vertical In-Line) 9z Hutnamsgunin liinu 2,839 aasaeuii (750 unaaouaeui)

} 09; o a Joy o 091 1 a
3.1.2 wsoaguiwunluia@eriaeuddnsy swlvnamsguii lunu

1,892 @95 ADUIN (500 naaeuasuIN)

v Y
umasos Tuaunuueuazdes luldguihmnnuvaaiy

w
&)
A
)
Lo
)
=
ﬁo
-~

3.1.

Y Y
v &I o

%30 ounuinlse

o

i ] Y
wihlnadnnduniosguiie
o A s

3.2. AUANYULYDUATOIGUU

A e v SyYn 1s 1y a J A
!ﬂﬁ@ﬂquu'mgﬂ@\?ﬁ1m15ﬂquu1ulﬂhluﬂ1ﬂ3']5@ﬂa$ 150 ﬂJ@Qﬂ33J1ﬂ!q3Ju1V]

[

o o @ Y ! 1o vy A o v o A A %
NIYUA IﬂﬂﬂulliQﬂu‘ﬂ']\jﬂ']uﬁqVlugnﬂj'ﬁ@ﬂaz 65 VDILIIAUNNTINUA, Llidﬂuum\lﬂﬂﬂﬂaﬁ

S [ [

9 [ a 9 1a g A o A :j A A Y
NWATUTITUN ﬂmmmﬁmu"lmﬂus@ﬂaz 140 UDLIY ummwumﬂimqummaaﬂ%

Y
o _AA sy

9 I A @ Aa = 9
whouiuaiosguihnfiguawd adwezlsznevanniagiliquaings Ianuamuld
o [l v Aa a o Y [ . g’
SumsoenuuuNIgNgnABImINHanINMINeAIrInssudmsuldihuniosguih
] a A g’ 9 ] @ 3’ Yy a I 1 9 1
AUNaY, nesguiivzdosiumsnade s uhnnTssud wdaiuna ludesndn s
Wi ussdunaaevazdes hidosndn 1.5 11 voanasImve s IR UGIgAMIUAIN DT IAY

Y
auqe uavzded liinu 1,723 Alathama250 Youadeniineil)



3.3 gunsaitlszneuiau
d‘ g’ =\ o 1 Y] dyd
n3osguiinlsezligunsaisznousuaese liiae

[l v Y
33.1 #ildawsn Tui@siiagnass yuialidndt 12.7 adwas (1/217)

A H a A A J 4 a oy A A J Y
(mwmmmqumﬁﬂamﬂﬁ wsagﬂi@ﬂquumm%ﬁ]:maumﬂmsaumimquuﬂﬂ)

Y ) 1]
332 2182521101180 1WA (Circulation Relief Valve) tiiotlosriunsoagu

v

o ¥ A J ) =
WI5eU WenaIneauasla

3.3.3 indiannuaunisddenaduiigudnatsligind1 90 Hadwas
Qy Y [ J J A A ay Y 1 1 [ 9
(31/2 1) wieunungNavua 6.25 aawas(1/4 1) niniladwnsaemuausan1a
1Y ' 1 v Ao A J A 1Y ' a
lieand 2 ihvewssiuimmuaveuasesguiimie lidesnii 1,379 Alaithania

d Qy
(200 Yo UANDA151911)
o o ) J A 1 ' Yy A
3.3.4 inviaanuaunisdiugailuninemgyamealadielivuie

[ J 1 o' 1 a a Qy (% 4 4 A A
idurigudnaialudindr 90 dadwas (31/2 17) wiounundINaIvLe 6.25 Aadawas

Y
(1/4 u9)

] Y
33.5 deaoanriladuuus Iy dmiunonegantiunTeguii

J oy o CZR . 4 o [ ny
3.3.6 A3 1000 TUiia (Relief Valve) Lﬁaﬂmnummuuﬂmsuuqa

a o [ A g’ A 9 A @ A A A Y A =
mu”lﬂmmumimz;mum%maawumaaummamﬂaﬂuuﬂi"lﬂ IFUIATDIGUAALT D



15n[~- | - — T

WSIAURIFR

200

L5 L] -: !
1w‘|\ '.mﬁm;asgnnmuﬂﬁu 4 USHIE LN
¥
EUSIBMSIEY / USInasun :
x —— wSIRUT TR
00— - —— — — ~ -
[ T
=
a 1 \H“‘m |
B 1
]
8 .| Uy
@esl oo A e
: F sguiﬂﬁmwn
50— — —
'8 ‘
| |
| | | |
o | | L ..
0 50 100 150

- - L w
Basnsoua=ERARUINRULN

v
o a

NN 1 Lﬁ’uﬂiTwuﬁﬂqﬂm5ﬂymzmmm?mqumﬂmwm (Fire Pump)



10

=
—
c
(WdD) MOT4 =
2325 000V QOMm D0ce ocmm oocm ooom 009k 00¢L 009 00F °
H 3125 000 ! | —
¥ %@% 006) @Ww @w @.@ 005 @w @w 00gX00L) S
Mﬁﬂ_“_z-___ TTIT T TN PT T AT T T e e e e TvrTerrfroveseTTs LI LA TIT17T T TT TTT TTTT]T TITTTTUITT I v qr wm Tﬂ
: 2
E Vv a3sn (395 =l g
= = =
E Zal &
- £ | =
3 S &
= &
2 Wdo 04L = (*) X (5'}) B = or— £
3 154 6¢ = (%) x (69°0) L @ =
E ALIDYAYI JNNA WAIXYI . &
Z (UNIOd %061) AY0T43A0 dNNd Eo =
2 = (=
m A ~~] mmm.q._ m
E 15409 = 164k ® \\ S~ i K=
g Wd9 00§ = Wd9 * = < S Z
- ALIZYAYD 3LV dANd 314 N 2
3 16448 =) x ) T | TES | &
B MOT4 0¥3Z LV 3IN553¥d [ [ | E =
= 440-LHS dWnd =3 e
E 2 &
E oS e
= - .m
133HS ASVINNNS sub| =
1531 MO i <
pidtpbtwibviginippadepppgesppdpoiritoivlonriopipal pgr e dipa b Lyt ap bitpdbapatiitilviiplpgiibinnipnlyll o =
IAIND AN T34 1IVAINGD .=
o
~T

MNAN

I
18 Pump Curve aonuuiluduasa

@
@

=

Semi-log N9



PUMP: WATER SUPPLY PUMP TO STORAGE

Pump Capacity Q, = 1000 elavation in = 0
Design Head = 250 Pump Centerline = 0
sp.gr.= 1.000 elevation out= ]
0 (flow) Head Hf total
- point1- 0 365 - point1- 0.0
- point2 - 200 363 - point2- 10.0
- point 3 - 400 355 - point 2- 40.0
- point4 - 600 332 - point 4 - 90.0
- points - 800 300 - point 5 - 160.0
- pojnt 6 - 1000 250 - point 6 - 250.0
- point 7 - 1200 1495 - point 7 - 260.0
- point 8- 1400 120 - point 8 - 490.0
- point 9 - 1600 - point 9 - 640.0
- point 10 - 1800 - Doipt 10 - 810.0
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miaiiladoarineiuliinu 23 was (754) Tnundlanmiwaaza lidesnindooas 4 uaz

D.

' a9 9 1 Y Aa A Qy 9 o {
¥outladninI190819108 760 Haawas (30 17) Iage1A1svensovzdeuiluermsni Ing

9 a Aq ¥ A
51 LENdEIZNIMIN IFULsZInNoU

[

a) ¥091191udhiiivee Lidall (Non combustible Material) 50 d@9honi1n13

q

d = 9 a

UNIN3Z8aNae (Flame Spread Rating) 108031 25 n3 0 agh lianuseuaniiuas

q

auau lumy 1,000 Tfgaoas1evfa

' £
I =) o v

Y a K 4 gj Y a 3w 1 AaA '
N)) wamﬁﬂ‘wum‘ﬂmsnﬂmmﬂﬁaﬂizmﬂmﬂmwmmmﬂu@ummm%m YU

Y " Y <4 a
NOINTINA VDIAUANLINING

9 Y £
wennntunInIzmhaumazdeudonyia uazaanilignasanudumzi
9 Aa Y] oy [ A Aa c?/’ (= A 9/0’/ 9Yq 9 1 3‘
vougwan uaziInssnendumashaadalussuunedenilana 1y Idlagmasmi

9
(Orifice)¥U1AUIATIU (Standard Orifice) ﬁﬂJUWQIlllf!}@EJﬂ’ﬂ 15 daauas (1/217) me’ffuﬁ]z

1 oy . < [l v g’ @ a A o
ITYVUIATNINAIUU (Orifice) Lﬂuﬂfﬂﬂdu aﬂizmﬂummwamzé’f@uﬁﬂﬂqmﬁgumﬂm
Y 9 [
= @ =

(Temperature Rating) 1¥Himingauiuiuinaassmuinszyluaisd 10
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v Y
M5137 10 ﬂmﬁeﬂqmwguﬁnm (Temperature Rating)U04HINILYUIAVINAY

PUNYIFIA - . v
L gamgihian  |sedugamgiiinnu @@ (Color Code)
Nszaumanu
o) (o) Temperature Temperature
0%) Maximum .
Rating Classification Fusible Type Glass Bulb
Ceiling
= A Y A
38 578377 5ITUA lind duriouaa
66 79 019 107 unang dun) IMADINTOIVY)
107 121 D9 149 qa TSI TS
149 163 9 191 qan Ity 1
191 204 014 246 quNnTiIAY e R
246 260 014 302 LRTIARE) du i

d‘ a % A
fan: nsuTes1EMsuazialeg (2551)

special request.

2-13/18"
(71,4 mm)
TYP.

* Temperature rating is indicated on deflector.
** Pipe thread connections per ISO 7/1 can be provided on

FLATS

142" (12,7 mm)

NOMINAL MAKE-IN

THREAD
RELIEF

Components

1 - Frame

2 - Seal
Assembly

3- Cap

4 - Bulb

5 - Compression
Screw

6 - Deflector *

{ 1/2" (12,7 mm)

718" (11,1 mm)
NOMINAL MAKE-IN NOMINAL MAKE-IN
UPRIGHT UPRIGHT PENDENT CROSS
TY5851 TY5151 TY5251 SECTION
FIGURE 1

11.2 K-FACTOR SERIES ELO-2318B
UPRIGHT - 3/4" NPT (TY5151), UPRIGHT - 1/2" NPT (TY5851), AND PENDENT - 3/4" NPT (TY5251) SPRINKLERS

v Y
MNN 22 aruilsznouriinszaeidumag

nn: Tyco Data Sheet (n.d.)
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MMNA 23 HINTENNNAUINAIFLANNGVU

fan: Tyco Data Sheet (n.d.)

1 Y 1
MNN 24 HINTNBNSLINAIF AN

An: Tyco Data Sheet (n.d.)
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B 0in. (2.5 m) +—

. Ll

41 0in.

(1.3m) +/— & SPrinkler
4’@ - 7o}

Digtribution pattern from a
standard spray sprinkler

WA 25 Obstructions to Sprinkler Discharge Pattern Development for Standard
Upright or Pendent Spray Sprinklers

Y Y '
(GUuUUMINIZ18111090INHINTL U INATTIUFIUTINAYINN)

#31: NFPA13 (2002)

To supply

WA 26 Gridded Sprinkler System (M53A19HINTZOU VY Grid)

#31: NFPA13 (2002)



To supply
mwﬁ 27 Looped Sprinkler System (ﬂii%ﬂ’JNﬁl’Jﬂizmﬂﬁym‘UU Loop)
‘ﬁ?ﬂ: NFPA13 (2002)
5180108l UUD3 Cover Sheet S1UNIATHIN Hydraulic Calculation

510921980 11U Cover Sheet 51UMITATUIN Hydraulic Calculation Usznouay

a A 9 Y q vy o A&
518?13!@Elﬂ°VI%3(5]'é)\‘ll!ﬂ\ﬂﬂl%ﬁlf]\iﬂl!ﬂiWUﬂ\‘]u
1. Summary Sheet

Q/‘:'
1.1 Sun
~
1.2 aoun
1.3 193U
A =
1.4 ¥oupahnuazo1ns
1.5 U52nnanuduaieuoIiuNAToUnTod
A A ya 1 A g
1.6 ¥o-Nog vosRanAnIofoNILY

1.7 Fovosdensinueusinauny

P
1.8 ANUABINITUDITSUY
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A
HaZdU 9
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zﬂy ~ 9 [ a g’ 2
1.8.1 Wuheonuuudmsumysunai it
Yy v ' v
1.8.2 UFwahiudindesns, (gpm /1t )

zﬂy Ao oy 2
1.8.3 WUNADNINTZVIYUN, 1t

Yy 9 Y b4
o_ o o a

v Y
YSanimanuandeamssiuninnudesmsyeangdaiigumas, 1l

Y I Y
1.10 Usuaniudedvsuriingza1eil in-rack

.11 YoMruanIesigazden 1951 ANNe1INe, 6a3103 1va, anuauludiy

v

v ' Y
NUNWNUANNT 01INT LN FUANIAY

2. Detail worksheet

2.1
2.2
23
24
2.5
2.6
2.7
2.8

NINBAVHIIN
Y
518922108 INTLUWAaZA1 K
kY a o a

Ao oImsfmuinlalasan
8935173 11ia (gpm)
VUIAND (in.)
ANNYIIN (ft)

1 = 1
ANUYINBDINYUIN (ft)

anuaugadelune (Psi/f)



Hydraulic Calculations

for
ABC Company, employee garage

7499 Franklin Road

Charleston, SC

Contract No. 4001

Date. 1—-7-99

Design

Occupancy classification ORD. GR. 1
Density__ 015 gpmi2
Area of application 1500

Coverage per sprinkler __130_#

Special sprinklers

Mo. of sprinklers calculated Al 112 M

In-rack demand
Hose streams 250 gpm

Total water reguired 510.4 gpm
including hose streams

Mame of contractor

Mame of designer

Address

Authority having jurisdiction

MNN 28 @298 Summary sheet Tunmsaiuim Hydraulic calculation

#31: NFPA13 (2002)
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Aa o ' o o 1 @ oy [ a
1. oA1uN aluiie :nueneu 2545, TUSUATUSIDDNUVUTZUURINTZOUIALLNEGS
Y
8a Tugid 19715un53 Delphi 5 TumsatrealdsunsurrgennuuuszuUiINTzIBIALINGS

v [ 9
oa Tudiadmsueimsna lduazgardiu ldfnmseenuuuszunvesiinsznehdumasuy

=

9 v
11A591W (Standard Sprinkler) HagooALUTL VUMD 1UUUD Tree System 19 luiunuaoy

09/1 4 kY] g’ (% a
2. a3 Fu Inyadwwieu 2550, 115unsue0nUDTEUDRINTE MOINADINGS
da Tuafadmsuninede 14 11sunsu Visual Basic 2005 Tumsas e ldsunsueonuuusz
Y 091 [} a o A o [ d' [} @ d' Y [y d' [ [} d’d
WInszethaumaes Iuiadmsunineds nlssmnuszuulszihlusiasnwnendeni
Y Y Y '
Susuliinu 4 $u nazanugeveseins linu 23 was ¥io vanuNoInss I

Y
nnu luinu 10,000 M31wAs
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1. Lﬂ?ﬂﬂﬂﬂwﬁﬂlﬂﬂﬁﬁﬁﬁﬂ Toshiba Satellite L310
2. 150l EPSON STYLUS COLOR

3. TUsunsy Visual Basic 2008

4. Tusunsu SQL Server 2008

5. T1)sunsy IIS WEB Server
Aad
I5NI

1% T51n51 Visual Basic2008 yim3adstazesnuuunamn Tlsunsy Tasnlssuieu
msfnanumssnadelionngasmssnutaznadonllsunsunueInsaeg19n
ANIDAINAMIANNA LAz ORI 1IN lra lagndoauiudvmie b

v
U

YUABUNTODNUVY HAZTATUIN

A ) A A a 9 a 9
1. Laﬂﬂﬂjglﬂ‘ﬂﬂjquBuﬁjﬁlfﬂlﬂqwucﬂ (OCCHpaIlC}’)LLf‘]zL@iﬂum@yﬁaﬂl@\jﬂjglﬂwﬁuﬂnl

@ A g

viotagauinulueimsndedui

o da' A [~ o dy
@nﬂJiJ'lﬁ'iﬁ']uFﬂ']LLUﬂﬂﬁglﬂV]"U@\?Wuﬂﬂi@\?ﬂﬁﬂ\i’ﬂ@ﬂlﬂu 3 Usznn aell

uﬁmaummé’umwi’fea (Light Hazard Occupancies)

=,

N

2

uNAToUATPIBUAT 18U IUNAN (Ordinary Hazard Occupancies)

e ke

)
)
)

UNATOUATDIOUATIONN (Extra Hazard Occupancies)

=n

fl

]
~

A a ] g} A ' Y . . ﬁl
2. mf]ﬂ']J5ll"Iil!ﬂ'JTNHUHLHHHTVI%%%TEHW?%UU (Hydrauhc density, d) Hagnun
Y H
ATDUATDY (Area of sprinkler operation, A) NUTLANANVOUATIBYDINUN Tﬂ&l@'mmﬂ

nsmllugiin 1
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2 ]
) NUNATDUATIDUAT ISV 08 (Light Hazard Occupancies)

lsSnannuruusui = 0.1 gpm/ft2 N Area of sprinkler operation,A =
1500 ft’

k2 [
V) NUNATDUATIDUAT I IUAA (Ordinary Hazard Occupancies)

dy dl (% 1 d‘ 9 (A 1 09/
- ‘Wu‘ﬂﬂi’ﬂ‘ﬂﬂif)ﬂﬂu@i181J11!ﬂﬁ”|x1ﬂq3J‘VI1 15 nannuvuuiuiii = 0.15

gpm/ft2 A Area of sprinkler operation,A = 1500 ft’

Y [ [ Y
- funnseunsesduasethunarngui2 IsuUSumanumuiuii = 0.20

gpm/ft2 A Area of sprinkler operation,A = 2500 ft’

k2 [
f) NUNATOUATOIOUATIIUN (Extra Hazard Occupancies)

J ~ v oA Y 1a 1 3’
- NUNATOUATDIDUATIWUINNANNI 1F5uannuvmuiuiii = 0.30

gpm/f‘[2 A Area of sprinkler operation,A = 2500 ft’

dy A v oA Y 1a ] 2’
- WUNATOUATDIDUATIININAN[UN2 1F5mannuvmuuiuiii = 0.40

gpm/ft2 A Area of sprinkler operation,A = 2500 ft’



Density imm/min)

20 4.1 6.1 8.1 10.2 12.2 143 163

5000 465
g \.\L \\k g
o -\ '\ -
= o =
2 4000 " % 372 2
b = [+
@ \ h, WAY 5
& L % Y &
=] u'ﬁb v"ﬁ.m =
& 1Y A N e 3 -
., 0 9 B N o7 =
< 3000 BTN % AR
% LV % \2 h, 7 Ca =1
w2500 % 2 > 232
. \z - i s
i Lx) [l
£ 2000 \ : ‘i 186 S

1500 139

0.05 0.10 0.15 020 025
Density (gpmyft=)

0.30 0.35 0.40

MW 29 Miscellaneous Storage and Commodity Classes I through IV Storage 12 ft (3.7 m) or

Less in Height — Design Curves

#131: NFPA13 (2002)

o a = Y ° a J A
3. ﬂ']ﬁuﬂﬂ’3'1118'1’361]’[’)\1113nﬂ!ﬂfﬂzslGlfclUﬂ'ﬁﬂ']u’JﬂlﬂﬁaJ']muﬁlﬂ

L. =12JA

[ 4

Y
4. Smuaduinsznsih i duiusn

Y

5. MUUAR N UINTIAINHINTL101

[

' Y
6. MIAPAIINI IHaSuAUUDNIAINTZIY

Asxd

v

11 91NAUNS

#09M13, L 91naN3

A ] 09} ~ Y
ﬂjﬂJTmﬂj’luwuuluum@\ju’ltﬂﬁ]gi“ﬁ
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Tag
Q =on31M3 anelune (gpm)

v 9
As = NUNATOUAGNADHINTZIOIAINAY

Y
d = ANUNUMUUVDINTNTZIWUN, gpm/sq.ft

v Y
7. MAANNAUAIYAADIINTEIIEU 1INANMNT

)

Tag

Q = 8a51M3 Maazaumelunie (gpm)
K = sduilszAnivosianszaiei

P = A71UAY (Psi)

=

8. mamanuauaandeslune nnaums

U g

_4.52Q'"

- C1.85d 487 L

P

Tay
P = ANudsaMUgadsn1glunie (psi/ foot)
Q = 8a31M13 Inanieluie (gpm)
4
C = dulszansanudsamuveanaudaz yila
9 1 4 1 .
D = idurgudnaaniglume (inches)

L= A71481IND

v
o w a

9. ImseNTRYATUNIZVBIINTT MR UINE ALY

Y . . 9 A o Y
10. Glf]fiﬂillﬂin Visual Basic 2008 ’c‘fiNIﬂiLm‘imw’E]G]f’JEJEJ’E)ﬂLL“]J‘]J‘i%U‘iJW’Jﬂ‘i%1EJu1

Y a o wva o o v a8 9
@IULWN’E)GIIHSJGI A1IUDIATAAITUAN
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A9e1INMIAIUIN

@014 : UTEN ETON GOLF PRIDE $11iA HANQAa#HNITNgIUTI 39130
=
UATIBAN

[ a a

a { a < v a [ do
ﬁuﬁ’”lﬁwam!,amﬂu”ﬁslu@1msﬂmﬁu?ﬁ : INNAVLASHAANUMNIININ Rubber

Q

ANUFUVDINGIADIATATIAUAT 15 DIAN

Hydraulic calculations
for
ETON GOLF PRIDE CO.,LTD.
Suranaree Industrial Estate, Nakornratchasima
Contract Number : 1252
Date : 25-2-10
Occupancy classification: Ordinary Hazard Group 11
Density : 0.45 gpm/ft2
Area of application: 2000 ft2
Coverage per sprinkler: 100.27 ft2
Special sprinkler: =
No. of sprinkler calculate: 21
In- rack demand: 370 gpm
Hose stream: 500 gpm
Total water required gpm
Including hose streams
Name of contractor : .....................
Name of Designer : ........ccoviiiiiiiiiiiiiiniean,
AdAress © ..viviiii

Authority having jurisdiction : ................ccoeeuenn..
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MNA 34 MNVBUTIY Area of Operation 1UU51I8 Most Water Demand Area 34'lnavin
v Y v
Pump House Ng@ tagdmn1ian13niinszaeninn ludaniunlddom

Hydraulic Calculation
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M 35 M39InTzeien Tudaludua@um (Rack Storage) HUDGOUEBIFY (Two

Piles Rack Storage)
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a PR a 3o a J . .
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MIATUIN

o A A 4 A g a
1. Glﬁ?ﬂﬁf)ﬂﬂi&ﬂ‘ﬂﬂ’ﬂﬂ@ﬂ@]318%9\11"!1!‘1/] (Occupancy) Lummﬂwumﬂuiiwmwaﬂ

L& J 2 ay 1 < a ~ ' Y 9 9 J = <
QﬂﬂimﬂWWﬂ@ﬁw tagivaneyuauunaaaniiied 1wy EJN?IﬂJﬂnJVliJﬂ’E)ﬂV‘I HagunNIIny

[

FanAUszIN rubber tOMIHAA Hazdl Rack storage 0gA2Y
= a 1 oy d' 1 Y dy d‘
2. remlFnanNurU NN 1M IZUD (Hydraulic density, d) tagiui
Y v
ATDUANTDI (Area of sprinkler operation,A) NnUszanANNOUAT IV AN UN 9 18

v
T5Fuannunudui = 0.45 gpm/ft

N Area of sprinkler operation,A = 2000 ft

k-factor = 11.2

v Y v
3. manuenveuInan l¥lumsfmualsnanihndesns, L anaums

L. =12JA
wld L. = 1242000

L
L. = 5367 fi

Y

Y a = Y o a o Ay
4, ‘mmmﬂ’nwmmnm‘nfuzlﬂf‘lumimmmﬂimmum@mmi,W INTUNIT

WA
Lmin
0l w=220
53.67
W =3726 ft

[ [

14
o 1 1 @ o w a . o J
5. MUUATZEZHNTEHINHINTZAUINAI 1Y Branch Line 1ﬁﬁuwuﬁ U

szian Occupancy

1ADNTLUTHIN 3 UATAULUIND 15 B3R (10.19 ft mmmaszﬁu)
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@

o ] J . @ Jd o
6. MUUATLILHIITENIN Branch Line IHauWusAvlszian Occupancy

A ]
NINTTYTHIN 3 1UNT (9.84 ft)

v

7. 2z laNuNnToUAQUADITINTZ1BINIAVINEL (As)9IN 10.19 x 9.84 fi
As = 10027 fi2

v Y
8. 119NN IHaITUAUIINTINTL WA VINAINNAUMNT

q=Ad
g=(100.27)(0.45)
g=45.11 gpm

Tay
q =98a51m3 Ivamelune (gpm)
Y [ Y
As = NuNATOUAQUABHINTZIOIALINGY

Y
d = mmwumummmiﬂizmﬂﬁ1, pm/sq.ft

v 9
9. MIAMANNAUMYAADHINTENH NAUMNT

P=16.22  Psi

Tag

Q = 8a51M3 aazaumelune (gpm)
1 U a QJ -7 09’

K = maulseanivesiinszoieni

P =a21uAU (Psi)



=

10. amanuaugadslunododnnnaums

U 9

_4.52Q'%

P= Cl.85 D4.87

_4.52(45.11)'F
(120)* (1.049)*"

P=0.58 Psi

Tag
P = anuaugasniglunansua (psi/ foot)
Q = 8a51M3 Manelune (gpm)
4 1 1 =)
C = dulszansanudsaniuyeanounazyia
Y 1 4 1 .
D = raurguanananielume (inches)

S 1

11. WWﬂﬂWNﬁuqmyLﬁﬂﬂTNﬂ'ﬂNEJ']’J‘V]EJ%'IﬂﬁiJﬂﬁ
P, =PL

P, =(0.58)(10.19)

P =594  Psi

Tag

P, =anuaugydsnielunaaoa (Psi)

U g q

=S

P = anuaugdsniglunenaua (psi/ foot)

L= A215817U8990(foot)
12. MIANAUFSEY,Pt 9INTNNT

Pt2 = Ptl +Pel + Pfl

=1622+0+5.94
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= 2216 Psi

13. %1 q Y04 node N1 2 NNAUNT

a=KVP
g=11.2v22.16

g=52.13 gpm
14. %1 Q Y94 node N 2 INETUNT

Q2=Q1+q2
Q2=45.11+52.73
Q2=97.84 gpm

=

15. mmanuaugadsluveaoasinaums (o 15-19 g9 nde 10-14)

4.52Q1‘85
P= CI85p*47
/ 4.52(97.84)1'85
( 20)1'85 a .049)4'87
P=0.64 Psi

= J

16. W’]ﬂ'ﬂllﬁuqmulﬁﬂﬁWNﬂ'J"mflTJ‘VIf’J’i]’]ﬂ node?2 ull]fqll\i node3 INTUNIT
P, =PL

P, =(0.64)(10.19)

P, =6.53 Psi

17. MANUAUFS TN, Pt 1INTUNT

Pt3 = Pt2+Pe2+Pf2



=22.16+0+6.53

= 28.69 Psi

18. 11 q ¥94 node 1 3 IINANNST

q=KJP
q=11.2428.69
g=59.99 gpm

19. 111 Q U4 node N 3 MNAUNT

Q3=Q2+q3
Q2=97.84 + 59.99

Q2=157.83 gpm

20. W1ﬂ’31hﬁuﬁ$ﬁh,PtA NTUNIT
PtA = Pt3+Pe3 +Pf3
=28.69+0+8.75

= 37.44  Psi

21. %1 Line K (node4 94 node6) 910 aNAT

q=KJP
157.83=K+/37.44
K =25.79

=

Y
22. mmanuaugadyluvedenninaums (W5191090 10-14)

Y
23. M ldaudatlareniane
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ABNT “Create Project” T1)sunsuaziiudngwivens lddeyaive 1w 1dsunsusy
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=
Unit Convert ¢ |
Create Project || Process Node To Node | Process Rack Node To Node | Sprinkler Suggestion For Conventional Pallets | CM

Project No : pypospo3
Project Name : Winyt}_oZ

i

Project Date
Commodity Classes

Commodity Type

L 10512583 [ = o, zg/0210052
 Conmodty Gasses™ [
dinracks EI

Pipe Material :|B|—3F!(_§T£9_T{:VEE _sﬁtg_is i_p_cluding_aglLEl
Density : o1 o I XT°W sq.ft.
K Factor :mgfl_ E'
K Rack Factor i_ﬁh-ﬂ E[
Area : 200000 sqr ft.
Node Spacing : 10.19 SN A e
Branch Line Spacing : 984 oMl
No. of Node on Cross Main: 14 "~ Node
No. of Node/Branch 3 Node
No.of Full Branch:7  Branch
No.of ActivatedonBranch:7  Branch
End node position : 1 4 . ~ of first branch (from pump to area of operation)

Add Hose

:,QEU ] gpm

Add Rack :

©NoCone Pile@Two Pile or More 30 psi
[ Save ] [ Mew l

M 39 wihwems ladeyananie i 1sunsuSuarlU1dseneumsilszuiana
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mindoamsauri ldsnamunmeas1ald a113nld Function Auri1Iasna Double

Click #1 lonougtiivveenuouduuu Tusunsuzuaassiemsaumnlnasnin

Search [x]
Search Project
Keyword : m|
4 41 [=] » b
Project No Project Name Occupancy Project Date Choose
P1004001 TESTO1 Alcoholic Beverages 21f04/2553 ‘@
F1004002 TESTO3 In racks 21/04/2553 ‘Q
P 1004003 TESTO4 Inracks 21/04/2553 d;
P1005001 TEST TWO PILE Inracks 21/04/2553 ﬂ
P1005002 TESTOS Empty, cartoned 21/04/2553 ‘ﬂ
F100500222  Winyool In racks 11/05/2553 ‘Q
P1005003 Winyoo2 Inracks 11/05/2553 dg

MW 40 11AA9 Function M3au Tswanmeaiie’ld

dy A v oy = 3 A Y qu
‘ﬁ"lﬂWu‘ﬂ@’E]ﬂLL‘U‘U'i$‘U‘]J°Vl'Jﬂi5ﬁ]'IElu13Jﬂ'li!ﬂﬂﬁﬂﬂlﬂﬂulﬁﬁlu%u'ﬂ\‘](Rack Storage)

Y
AldanuTdsunsuazdnansondoyaludiulisunsugosiiate Tsunsuazsudoyauas

QU

Y v
A A 2

Y v
UszuranarinlSinanimdesnmsdmsy Rack Storage Muinmiuludivvesiunvdn
MUTUNT

a oy d' 9 o 1Y a gl d‘ 9 o [
USuanhmaesmsdmsuszuu Sprinkler = Usunanihmaesmsd sy In-rack

Y 1
sprinkler + Usunaniidesnsdmsy Ceiling Sprinkler
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Create Project | Process Node To Node || Process Rack Node To Node “ Sprinkler Suggestion For Canventional Pallets | CMDA for Commodity Classes |

Fitting Type
Fitting

omputing Node To Node

Node To Node
Length : 7.
Elevation :

Diameter :

RIREZ |

n it
0 ft

: NONE -l

NOE B
1

Sheet 1 Rack

R11
R12
R13
R14
R15
R16
R17

Sheet 2 Rack

R21
R22
R23
R24
R25

e e L T L e e

oo e T T T T T T T T [

7.22 0.00 7.22 0.00 3.99  30.00 0.00 43.82 0.00
R13 7.22  0.00 7.22 0.00 4,03 33.99 46.64 9046 1 1,’4 0.00
R14 7.22 0.00 722 0.00 425 3798 49.30 13976 112 0.00
R15 7.22 0.00 7.22 0.00 7.63 4201 51.85 19161 112 0.00
R16 7.22 0.00 7.22 0.00 356 46.26 54.41 246.02 2 0.00
R17 7.22 0.00 7.22 0.00 5.29  53.89 58.73 304.75 2 0.00
MR7 2.95 6.00 8.95 0.00 3.88 5745 354.03 365.39  21)2 0.00

7.22  0.00 1.22 0.00 421 3181 0.00 45.12 0.00
R23 7.22  0.00 7.22 0.00 425  36.02 48.01 93.13 1 1!4 0.00
R24 722 0.00 1.22 0.00 449 4023  50.74 143.87 112 0.00
R25 7.22  0.00 7.22 0.00 805 4448  53.35 197.22 112 0.00
R26 722 0.00 7.22 0.00 376 4897  55.08 253.20 2 0.00

PN 41 HINANMIUIVULAZLAAINAEDEUDI T1/5UNTU(FAIUIV Water demand 151

Rack storage
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anidndh | Process Node To Node | Process Rack Node To Node } Sprinkler Suggestion For Conventional Pallets | CMDA for Commodity Classes

Control Mode Desity-Area 20 t Class | Nonencapsulated B
Cailing sprinkler density (mmimin) Curve Legend Curve Legend
41 B0 B 102 192 143 163 183 A= Single-or double-tow racks £~ Single-or double-fow racks
| wilh 8:4t (2.44-m) alsles with 84t {2.44-m) aizles
ABCDIE FG H with 208°F (141°C} and 286°F (141°C) cedling
_ blco T i 57 _ coling sprinklers and sprinklers
9 ¥ °‘g 165°F (74°C) F = Singta-or double-row racks
T t | : inerack sprinklers with 84t (2.44-m) aizles
£ 5000 ] - 465 & B Single-or double-row and 165°F (74°C) celing
i I i @ racks with 4t (2 44-m) sprinklars
g i \ L aihswih165°F (14°C) G Single-or double-tow racks
8 L € calingspriklrs with 44t (1.22:m) aisles
g 4000 { i T adiE(e) and 286°F (144°C) caling
c \ i L In-rack sprinklrs sptinklars
& il 1 ] & C—Single-ordouble-row racks M — Single-or double-row racks
g 2000 T 279 g with d=f {1 22-m) algles of with 4t (1.22-m) alslos
% \ T muttiple-row racks with and 165°F (74°C) calling
¢ N, J‘ @ 2B6°F (141°C) calling sprinklers
& 2000 18 ﬁ sprinklers and 165°F (74°C)  {~ Multipla-row racks with
E., ] T ™ & inack sprinklars Bt (2.4d4-m) or widar
g Single point -+ E D— Single-or double-tow racks alsles and 286°F (141°C)
design only T with -t {1.22:m) alsles of coling sprinklats
1000 pripn oy mufiple:row racks with = Mutiple-1aw racks with
01 015 02 02 03 035 04 046 165°F (74°C) caling 8ft (2.44-m) o wider
A ) } sprinklers and 165°F (74°C) aisles and 165°F (74°C)
eiing srnker densiy (gpmit) inack sprinkars callng sprinklere

M 42 wiheauuzihimsidenly Ceiling Sprinkler ttag CMDA lusinsadedua1ig

Rack Storage @11¥ V521NV Class 1 -Nonencapsulated Commodities
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avitecin | Process Node To Node | Process Rack Node To Node | Sprinkler Suggestion For Conventional Pallets | CMDA for Commadity Classes

Control Mode Desity-Area 20 f Class || Nonencapsulatad B
eing spikerdensity (mmin) Gve  logend  Cune - Legend
A= Single-or doublorowracks £ = Single-or double-row racks
i ﬂfE i 8 A ith Bt (2 44:m) alles ith 8t (2 4dem) e
with 246°F 141°C) and 285°F (141°C) calng
oo i B ? £ Fuﬁ : BT callg sprinklers and sprinklers
4 M T IEFm F = Singlo-0r double-fow racks
= H = inerack sprinklers With 84 (2 44:m) aisles
€ 5000 i ﬁ 4g5 8 B Single double-ow and 65°F (14°C) caling
g 1 [ racks with &4t (2.44-m) sprinklers
& w & alswih65°F (MC) G Singleor doublertow racks
i i & callng sprinlers il 4+ (1.22:m) aishes
: 4000 i h i I amiggeqe) and 286F (11C) callng
E A e Indacksprinkiars sprinklars
g & C=Snglo-ordoublotowracks = Single-or double-row acks
2 3000 Y LAY 219 2 withdef {1 22:m) aslos or it 4 (1.22:m) aigls
G R muple-foiy racks with and 165°F (74°C) calling
§ 8 286 (11°C)cailg ks
8 9 sprinklars and 165°F (74°C) [ Mullple-row racks with
e i . .Iaﬁ 5  iviacksprikers S0t 244 ) ot videt
E Single point g D=Sigleordoubleronracke sl and 286°F (141°C)
design anly it et 1 2] ailes or collng spriniders
1000 pLLLL g3 mutple-row racks with = huliple-fow racks wih
010 015 020 025 0 035 040 045 DR 165 (74°C) callng (et (2.4 o wicon
e g sprinklers and 165°F (74°C dlisles and 165°F (14°C
Ceing sprnker densiy [gpm!ﬂz] ilglacksprinlders Ly, caling g)rinklarst ]

M 43 wihaauuzihimsdenls Ceiling Sprinkler ttag CMDA TusinisadeduA1ng

Rack Storage FmiuUsz1anu0a Class I I-Nonencapsulated Commodities



anidsda l Process Node To Node Pruces.s Rack Nods To Nudei Sprinkler Suggestion For Conventional Pallets |CMDAfur Cummud|ty Classes |

Control Mode Desity-Area| 20 ft Class Il Nonencapsulated E
Cefing sprinkler density (mm/min) Curva Legend Curve Legend
A1 B2 102 127 143 163 183 204 A= Single-or double-row racks £~ Single-or double-fo racks
| with 8t (2.44-m) aisles with 81t (2 44-m) aisles
. ABCc Dl E IFa |H - with 286°F (141°C) and 286°F (141°C) ceiling
= [T Y - celing sprinklers and sprinklars
< 1 I ) % 165°F (M4°C) F— Single-or double-ro racks
“ it Inerack sprinklers vith 81t (2.44-m) aisles
.é 5000 \ H A 485 é B — Singla-ar doubla-row and 166°F (74°C) calling
B £ tacks with 84t (2.44-m sprinklars
ks with &1 (2 44-m) Inkl
8 I g alshas with 166°F (74°C) G — Single-or doubla-row racks
S i : ap o celgspindes Wil 41 (1.22) aises
g [ g and 165°F (74°C) and 286°F (141°C} cailing
- c Inerack sprinklars sprinklars
a A J & O Single-ordoubletow racks A= Single-or doubla-row racks
2 3000 A . o g with 44t {1 22:m) alsles or wilh 44t (1.22:m) alelos
2 ultiple-row racks with and 165°F (74°C) celling
i \ §  EF (1) caling prinkars
@ o0 NEERY I g § Spnerand 165 (0) I Nutplerow ks it
o ! R Inerack sprinklars Bt (2.44-m) o1 wider
g Single point E D Sigloordobiotowrade  aisas.and 266°F (141°C)
e Idff'gﬂl ?nlv it 44 (1 22-m) alsles of callng sprinklers
T 9 multiple-fow racks with J = Muliple-row racks with
015 020 025 030 035 040 045 080 165°F (M4°C) calling Bt (2. 44-m) o1 wider
i ; sprinklers and 165°F (74°C) aisles and 165°F (74°C)
Celing sprmkie densly {gpma'li2] Inerack sprinklars caiing sprinklars

a Y o A ] Y 4 v a 9 da
NINN 44 Wu’l@]’l\ulugu’lﬂ’]ﬁlﬂ'ﬂﬂi% Celhng Sprlnkler 1ag CMDA 11!@’]?]’]5?]?1\1?”!?”1/]“

Rack Storage 1115 VU521ANUDI Class III-Nonencapsulated Commodities
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‘ i [ F | || B
P & ¢ & « « » » X
il fuiin a fun (Guety faundl i i il
it | Pracess Node To Node | Process Rack Node To Node ‘ Sprinkler Suggestion Far Conventional Pallets ‘ MDA for Commodity Classss
Control Mode Desity-Area 20t Class [V Nonencapsulated B
Cafing sprinkder density (mm/min) Curve Logend  Curve Legend
82 102 122 143 163 183 204 994 045 A= Single-or double-tow racks £ = Single-0r double-fow racks
| | ik 8t (2 44-m) alsles with 84t (2. 44-m) aisles
4 8d ol e | Fal K Wil 286°F (141°C) and 286°F 141°) celing
_ 000 T 857 . callng sprinklers and sprikars
& } " Y T 165 ) F = Single-or doubla-row racks
= VTN T Invacksprinkars with B (2.44-m) aisles
2 5000 4gs 8 B Single-0r double-row and 165°F (74°C) caling
F ! T radewin s 24 spriars
ﬂ t \ £ aislas with 165°F (74°C) G Singhe-or double-row racks
g 0 ceiling sprinklars with 44t {1.22:m) aisles
‘ ™3
& 40 A L and 286°F (141°) allng
'E - A ‘, 'E in-rack sprinklers sprinkdars
% \ X Q (= Single-or doublerrow racks W= Single-or double-row racks
3000 - ‘ 279 with 4+t (1.22-m) alsles or with 4+t {1.22-m) aisles
2 TN S muerowksuin and 165°F [4°C)calng
I \ k' 3 b 2B (141°C) caling sprinidars
q 4 nklers and 165°F (T4°C
N X K i (T4°C)
g A0 ; B & inrackspinkers
u B [~ Singlo-or doublevro racks
S 3 wikh 4+t (1.22:m) alsles or
1000 9 mutipleow racks with
020 025 030 035 040 045 050 055 060 165°F [T4C) celling
g ‘ rinklars and 165°F (74°C
Geiling sprinkler densily {gpm/ﬂz] i?-rack spiners L

'
Y A

MNN 45 vThenauuzsmMsaenld Ceiling Sprinkler tiag CMDA lueimsadedudmng

Rack Storage 11151 135210NV04 Class IV-Nonencapsulated Commodities
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i X vy w ild | [ [,
P § & & « ¢« » » §
iy fui a i o] dad ]
#iitldn | Process Node To Nodz | Process Rack Node To Node ‘ Sprinkler Suggestion For Conventional Pallets‘ CMDA for Commadity Classes
Control Mode Desity-Area 20 1 Class | and Il Encapsulated B
Caling spinderdansty i) Cuve  legend  Cune Legend
£1 82 102 122 143 163 183 204 A=A (244m) dlsoswith  E— &It (244-m) asles with
B6°F (141°) ceing O88°F (141°C) callng
00 ABC|D . sprinklers and 165°F (74°C)  sprinklers
o AR = Iack sprinklers F— B4t (2.44-m) alles wih
% T QE B— 811 (2.44-m) aisles wilh 165°F (74C) cellng
C ¢ 165°F (74C) celing prinklers
3 S0 B2 indesand 65F 16C] G40 (122m) sy
s El , 5 Infacksprners O86F (141°C) caling
g F___Smgle TOH S C—4h (122 asis i sorikers
§ 400 ﬂ“‘”} Bon 5 BF(UrCwing  H—44(120)dsksuin
% ] ‘9|5"3" T % spidersend 165F (74C)  165°F (76C) caling
: i M € invakspiies sprnkirs
? 3000 \ ;zygﬁL D— 44t (1.22:m) aisles with
; TN ; 165°F (74°C) celling
0 ) i ‘\ G 0 sprinkersnd 165°F (74°C)
® % I '
. o0 i ¢ in-1ack sprinklers
D D
] B
8 g
1000 9
015 020 025 030 035 040 045 (%0
Cellng sprinker densy (gomi?

a Y o A ] . . v a 9 da
NINN 46 Wu1@1ﬂllugu1ﬂ1§Lﬁ@ﬂ1ﬂf Celhng Sprlnkler 1ag CMDA 1u91ﬂ15ﬂﬁ\3ﬁUﬂ1ﬂN

Rack Storage 115 VU521ANUB4 Class 1 and II-Encapsulated Commodities
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5

ol fiufin fum Uiy fizundy i
amlladn | Process Node To Node | Praczss Rack Node Ta Node }| Sprinkler Suagestion For Conventional Pallets ‘: CMDA for Commadity Classes |
Contral Mode Desity-Areaé[jJ ﬂCIass IH :E.ﬂ‘c.apsulé‘te_d.‘ E
Celling sprinkler dansity (mm/min) Curve Legend  Curve Legend
61 82 102 122 143 163 183 204 A—B4t (24d-m) aisles wilh  C— 44t (1.22-m) alsles wih
| 286°F (141°C] celling 288°F (141°C) celling
A BIC D sprinklers and sprinkiers and
6000 557 : bl
< Ln T 16F (A0 165°F (74°)
2 TR E ivrack sprinklers inerack sprinklers
c C BBk 24dm) aisleswih  0— 44t (1.22-m) aisles with
a a
= 500 N B2 1e5F 0 celing 185°F (74°C) caling
Tg E sprinklers and sprinklers and
9 ! ) 165°F (74°C) 165°F (74°C)
§ 4000 \ 2§ inerack sprinkdars in-rack sprinklers
X | \ k)
£ £
a . {1 &
3000 \ \ 79 2
Q ' \- ' Q
o \ 0
g N g
01 0
¢ 2000 N 18 ¢
o o
[0 [}
0 1]
a 0
1000 93
015 020 02 030 03 040 045 050
Celling sprinkler density (gpmfil?-]

M 47 wihaauuzihimsdenls Ceiling Sprinkler ttag CMDA TusinisadeduA1ng

Rack Storage @ FU1521aNU04 Class lII-Encapsulated Commodities
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P " Process Node To Node " Process Rack Node To Node || Sprinkler Suggestion For Conventional Pallets || CMDA for Commodity Classes |

&

Control Mode Desity-AreaE.EU.ﬁ.Q!a.sgN Encapsulated
Ceiling sprinkler denaily (mm/min)
102 12|.2 143 163 183 204 24 U5
v, A 55
E i
£
2 5000
- ]
g \\
a
2 TR \
& 4000
L 1 \
F N \
AN
5 3000
¢ 2000 Mg
o
[}
0
0
1000
025 030 03 040 045 050 0355 080
Cailing sprinkler densiy (gpmit?)

=2

&
=3
Design area of sprinkler operation (m<)

(==} -3

=

o

Lagend

A=841 (2.44m) aisles wih
D86F (141°C) cellng
sprinklers and
165°F (74°C)
in-rack sprinklers

B— 81 (2.44-m) aisles with
165°F (74°C) cellng
sprinklars and
165°F (14'C)
in-rack sprinklers

Curve

Curve

Legend

C—deft (1.22:m) aigles wih

288°F (141°C) ceiling
sprinklers and

165°F (74°C)

in-rack sprinklers

D— 44t {1.22-m) aisles with

185°F (74°C) cailing
sprinklers and
1685°F (74°C)
in-tack sprinklers

Y Aa

MNN 48 vTheauuzsMsaenld Ceiling Sprinkler tiag CMDA lueimsadedudmng

Rack Storage o M5VU52ANUD Class IV-Encapsulated Commodities
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#ullsidn | Process Node To Node | Process Rack Node To Node | Sprinkler Suggestion For Conventional Pallets | CMDA for Commodity Classes

Control Mode Desity-Area Density Adjustment B

- Height of storage (m)
305y 457 610 762 914 10867
fi

Percent of design curve density

0 1012 15 2 25 30 35
Height of slorage (f)

B —

MW 49 nihaanaaans Wi lsdmsulSuar Water density application 1Hon1Ug9UD1

Storage waeulUen 20 ‘Vg!@l #1151 Commodities Stored on Racks
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aruliaida | Process Node To Node | Process Rack Node To Node | Sprinkler Suggestion For Conventional Pallets || CMDA for Commadity Classes \_

CMDA For Comunity Classes 204tfigh Temperature-Rated Spinklers [

m?

475 4000
% F
a %

o
2 \
i 280 3000 Y
3 p ‘Q{'%
£ O Qo TNy, s
; AV N

i i 4 &

160 2000 = d S o
gpmifie 01 016 02 0.25 0.30
mm/min 4.1 61 82 10.2 122

Sprinkler density

MNN 50 nimldrmsuaenal CMDA lumseenuuudimsy High Temperature—Rated

Sprinklers ﬁmmq 3U®4 Rack Storage 20 ft
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aiwiada | Process Node To Node | Process Rack Node To Node | Sprinkler Suggestion For Canventional Pallets !‘ CMDA for Commodity Classes

CMDA For Comunity Classes:ZU-ﬁOrd.in_ar.y Temperature-Rated Sprinklers. B
L
550 6000
g 500 \
& g 00 R
=2
£ %
g 40 \ N,
S 400 L
© a0 A g \
§ N
s
300 ] 7 h
.é 3000 \ﬁ%% \‘ h
L &o// \
‘\I ‘\ k.
\ N
200 7
2000 T II N l T T
gprnl'll2 01 015 02 025 03 035 04
mmmin 41 61 82 102 122 143 163
Sprinkler density

/i 51 nsldmsudenal CMDA lumseenuuudimsy Ordinary Temperature—Rated

Sprinklers ﬁmmq 3U84 Rack Storage 20 ft
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asallsda I| Process Node To Node || Process Rack Node To Node ” Sprinkler Suggestion For Conventional Pallets || CMDA for Commodity Classes |_

CMDA For Comunity Classes| Density Adjustment =]

250

= 200

=

1]

g /

b V4

€ 150 4

(4] /,

5

[}

3 100 ra

=]

= =

[

2 =

& so

D T T T T
ft 10 15 20 25 30
m 30 45 6.0 7.5 9.0
Storage height

M 52 nihaanaaans i @ msulSua Water density application 1H9n1Ug9U01
Storage waesulin 20 1/!(5] @31 Ordinary t1ag High Temperature—Rated

Sprinklers



wamsﬁmammnmﬂﬁﬂmmuaanzm‘u

103

F2
vinms ldadeyalumsesnuuuadluldsunsyludiesdulisunsuazuannaiui

1 4
fazussinauninaglddoyansy Fuaawaoonuidail

s T T [ 0 [ [ L o

N1 N12 10.19
N12 N13 10.19
N13 MO1 4.10
M01 M02 9.84
M02 M03 9.84
M03 M04 9.84
M04 M05 9.84
Mas M06 9.84
M06 Mo7 9.84
M07 M08 52.50
Mog M09 167.28
M0g M10 194.00
M10 M11 32.00
11 M12 571.00
12 M13 3.28

ADD HOSE (500)

ADD RACK (365.39)

heet 2

10.19
NTE N73 10.19
N73 Mo7 4,10

Mo7

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
30.00
35.00
4.00
35.00
35.00

0.00
0.00
0.00

10.19
10.19
4.10
9.84
9.84
9.84
9.84
9.84
9.84
52.50
197.28
229.00
36.00
606.00
38.28

10.19
10.19
4,10

114
1.14
0.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
13.86
1.42
1.42
0.00
0.00

1.14
1.14
0.46

Q 1340.51
P 86.97
Suggestion Pump at 1500.00 gpm @ 90.00 Psi

5.94
6.75
3.14
0.09
0.31
0.66
113
1.71
242
17.38
8.89
2.72
043
7.20
0.45
0.00
0.00

5.94
6.75
3.14

16.23
2331
30.39
33.99
34.08
34.17
34.48
35.14
36.27
37.98
40.40
57.78
66.67
83.25
85.10
86.97

16.23
23.31
30.39
33.99

0.00
54.07
61.74

0.00

161.12
161.34
162.07
163.61
166.22
166.24

0.00

0.00

0.00

0.00

0.00

0.00
54.07
61.74

45.12
99.19
160.93
160.93
322.05
483.39
645.46
809.07
975.29
1145.38
1145.38
1145.38
1145.38
1145.38
1145.38
1645.38
2010.77

45.12
99.19
160.93
160.93

1 1/4
11f2
4

[T e T T < LR S N S S S

11/4
112

2.64
2.64
1.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
32.00
3.28
3.28
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application density 0.45 gpm/sq.ft

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.45 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )
density=0.45 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY

N11 N12 q 0 L 1019 [ Pt 16.23

Q 45.12 F 0 Diff. Pe 1.14

T 1019 | Pf 5.94

N12 N13 q 54.07 L 1019 | Pt 2331

Q 99.19 F. 0 Diff. Pe 1.14

1, 1019 | Pf 6.75

N13 M01 q 61.74 L 410 | Pt 30.39

Q 160.93 F 0 Diff. Pe 0.46

T 410 | Pf 3.14

MO1 M02 q 0 L 9.84 | Pt 33.99
Q 160.93 F 0 Diff. Pe 0

18 9.84 | Pf 0.09

Mo2 M03 q 161.12 L 9.84 | Pt 34.08
Q 322.05 F 0 Diff. Pe 0

I 9.84 | Pf 0.31

MO3 M04 q 161.34 L 984 | Pt 34.17
Q 483.39 F 0 Diff. Pe 0

T 9.84 | Pf 0.66

MO4 M05 q 162.07 L 9.84 | Pt 34.48
Q 645.46 F 0 Diff. Pe 0

T 9.84 | Pf 1.13

M05 M06 q 163.61 L 9.84 Pt 35.14
Q 809.07 F 0 Diff. Pe 0

T 9.84 | Pf 1.71

M06 M07 q 166.22 L 9.84 Pt 36.27
Q 975.29 F 0 Diff. Pe 0

T 9.84 | Pf 2.42




M519N 11 (99)

HYDRAULIC CALCULATION REPORT

density=0.45 gpm/ft2

K Factor=11.20

105

( Storage Area C-120.00 , d=0.45 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY
Mo7 M08 166.24 L 5250 | Pt 37.98
1,145.38 F 0 Diff. Pe 0
T 5250 [ Pf 17.38
M08 M0g 0 i 167.28 | Pt 40.40
1,145.38 F 30.00 | Diff. Pe 0
L 197.28 | Pf 8.89
M09 M10 0 L 194.00 | Pt 57.78
1,145.38 F 35.00 | Diff. Pe 0
15 229.00 | Pf 2.72
M10 M1l 0 L 3200 Pt 66.67
1,145.38 F 400 | Diff. Pe 13.86
T 36.00 | Pf 0.43
M1 M12 0 A 571.00 | Pt 83.25
1,145.38 F 35.00 | Diff. Pe 142
g 606.00 | Pf 7.20
M12 M13 0 L 328 | Pt 85.10
1,145.38 F 18.00 | Diff. Pe -1.42
T 21.28 | Pf 0.25
ADD HOSE (500) L Pt 83.93
1,645.38 F Diff. Pe 0
T Pf 0
ADD RACK (365.39) L Pt
2,010.77 F Diff. Pe 0
I Pf 0
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application density 0.35 gpm/sq.ft

HYDRAULIC CALCULATION REPORT

density=0.35 gpm/ft2

K Factor=11.20

( Storage Area C-120.00 , d=0.35 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY

N11 N12 0 L 1019 | Pt 9.82

35.09 F 0 Diff. Pe 1.14

T 1019 | Pf 3.73

N12 N13 42.93 L 1019 | Pt 14.69

78.02 F 0 Diff. Pe 1.14

X 10.19 | Pf 433

N13 Mo1 49.53 L 410 | Pt 19.56

127.55 F 0 Diff. Pe 0.46

E 410 | Pf 2.04

MO1 M02 0 L 9.84 | Pt 22.06
127.55 F 0 Diff. Pe 0

Ty 984 | Pf 0.06

Mo2 MO03 127.74 K 984 | Pt 22.12
255.29 F ] Diff. Pe ]

T 984 | Pf 0.20

MO3 Mo4 127.91 L 9.84 | Pt 22.18
383.20 F ] Diff. Pe 0

T 9.84 | Pf 0.43

MO4 M05 128.49 L 984 | Pt 22.38
511.69 F 0 Diff. Pe 0

T 9.84 | Pf 0.73

MO5 M06 129.72 C 9.84 | Pt 22.81
641.41 F 0 Diff. Pe 0

T 984 | Pf 1.11

MOB M07 131.77 L 984 | Pt 23.54
773.18 F 0 Diff. Pe 0

T 9.84 | Pf 1.57
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M519N 12 (99)

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.35 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )
density=0.35 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY
Mo7 M08 q 131.76 E: 5250 | Pt 24.65
Q 908.03 F 0 Diff. Pe 0
T 5250 | Pf 11.31
Mo8 M09 q 0 8 167.28 | Pt 2622
Q 908.03 F 30.00 | Diff. Pe 0
197.28 | Pf 5.78
M09 M10 q 0 L 194.00 | Pt 37.53
Q 908.03 F 35.00 | Diff. Pe 0
T 229.00 | Pf 1.77
M10 M11 q 0 L 3200 | Pt 4331
Q 908.03 F 4,00 | Diff. Pe 13.86
T 3600 | Pf 0.28
M1 M12 q 0 E 571.00 | Pt 58.94
Q 908.03 F 35.00 | Diff. Pe 1.42
606.00 | Pf 4.69
M12 M13 q 0 L 328 | Pt 60.64
Q 908.03 F 18.00 | Diff. Pe -1.42
T 2128 | Pf 0.16
ADD HOSE (500) q £ Pt 59.38
Q 1,408.03 F Diff. Pe 0
Pf 0
ADD RACK (365.39) q L Pt
Q 1,773.42 F Diff. Pe 0
i Pf 0
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application density 0.25 gpm/sq.ft

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.25 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )
density=0.25 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY

N1 N12 a 0 L 1019 | Pt 5.01

Q 25.07 F 0 Diff. Pe 114

1019 | Pf 2.00

N12 N13 q 31.97 L 10.19 | Pt 8.15

Q 57.04 F 0 Diff. Pe 1.14

L 1019 | Pf 2.42

N13 MOL q 37.63 L 410 | Pt 11.29

Q 94.67 F 0 Diff. Pe 0.46

T 410 | Pf 118

MO1 M02 q 0 L 984 | Pt 12.93
Q 94.67 R 0 Diff. Pe 0

T 9.84 | Pf 0.03

M02 MO03 q 94.79 2 984 | Pt 12.96
Q 189.46 F 0 Diff. Pe 0

h 984 | Pf 0.12

M03 Mo4 q 94.90 L 9.84 | Pt 1299
Q 284.36 F 0 Diff. Pe 0

I 9.84 | Pf 0.25

M04 MO5 q 95.33 L 984 | Pt 13.11
Q 379.69 F 0 Diff. Pe 0

T 9.84 | Pf 0.42

MO05 M06 q 96.24 L 9.84 | Pt 13.36
Q 475.93 F 0 Diff. Pe 0

T 984 | Pf 0.64

Mo6 Mo7 q 97.74 L 9.84 | Pt 13.78
Q 573.67 F 0 Diff. Pe 0

T 9.84 | Pf 0.91
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M3190 13 (99)

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.25 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

density=0.25 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY
Mo7 M08 q 97.73 L 52.50 Pt 14.42
Q 673.65 F 0 Diff. Pe 0
T 5250 | Pf 6.51
Mo8 M09 q 0 L 167.28 | Pt 15.33
Q 673.65 F 30.00 | Diff. Pe 0
T 197.28 | Pf 333
M09 M10 q 1] I 194.00 Pt 21.84
Q 673.65 F 35.00 | Diff. Pe 0
T 229.00 | Pf 1.02
M10 M11 q 0 Ly 3200 | Pt 25.17
Q 673.65 F 400 | Diff. Pe 13.86
T 36.00 | Pf 0.16
M1 M12 q 0 L 571.00 | Pt 40.05
Q 673.65 F 35.00 | Diff. Pe 1.42
T 606.00 | Pf 2.70
M12 M13 q 0 L 328 | Pt 41.63
Q 673.65 F 18.00 | Diff. Pe -1.42
T 21.28 | Pf 0.09
ADD HOSE (500) q L Pt 40.30
Q 1,173.65 F Diff. Pe 0
T Pf 0
ADD RACK (365.39) q L Pt
Q 1,539.04 F Diff. Pe 0
T Pf ]
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application density 0.45 gpm/sq.ft

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.45 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )
density=0.45 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY

N11 N12 q 0 B 10.19 | Pt 16.23

Q 45.12 F 0 Diff. Pe 1.14

T w19 | Pf 534

N1z N13 q 54.07 L 10.19 | Pt 2331

Q 99.19 F 0 Diff. Pe 114

T 10.19 | Pf 675

N13 M1 q 61.74 L 4.10 | Pt 3039

Q 160.93 F 0 Diff. Pe 0.46

T 410 | Pf 3.14

Mo M2 q 0 L 984 | Pt 3359
Q 160.93 F 0 Diff. Pe i

T 5.84 | Pf 0.09

w0z Mo3 q 161.12 g 9.84 | Pt 34.08
Q 322.05 F 0 Diff. Pe 0

T 9.84 | Pf 031

Mo3 Mo4 q 161,34 L 5.84 | Pt 34.17
Q 483.39 F 0 Diff. Pe 0

T 5.84 | Pf 0.66

Mo4 MoS q 162,07 L 9.84 | Pt 3448
Q £45.46 F 0 Diff. Pe 0

T 5.84 | Pf 1.13

MOS Mo q 163.61 L 9.84 | Pt 35.14
Q 809.07 F 0 Diff. Pe 0

2 9.84 | Pf 171

MO8 M7 q 166.22 L 984 | Pt 36.27
Q 975.29 F 0 Diff. Pe 0

T 9.84 | Pf 242
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M5190 14 (99)

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.45 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

density=0.45 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY
no7 MOB q 166.24 L s2.50 | Pt 37.38
Q 1,145.38 F 0 Diff. Pe 0
T 52.50 | Pf 17.38
MO8 Mg q 0 L 167.28 | Pt 4040
Q 1,145.38 F 30.00 | Diff Pe 0
T 197.28 | Pf 888
Mog M10 q 0 L 19400 | Pt 57.78
Q 1,145.38 F 30.00 | Diff. Pe 0
T 22400 | Pf 10.08
M10 M11 q 0 L 3200 | Pt 66.67
Q 1,145.38 F 3.00 | Diff Pe 1386
T 35.00 | Pf 158
M1t M12 q 0 L 571.00 | Pt 90.62
Q 1,145.38 F 3.00 | Diff Pe 142
T 574,00 | Pf 25.85
M12 M13 q 0 L 328 | Pt 2362
Q 1,145.38 F 35.00 | Diff. Pe 142
8 38.28 | Pf 045
ADD HOSE (500) q L Pt 95.49
Q 1,645.38 F Diff. Pe 0
T Pf 0
ADD RACK (365.39) q L Pt
Q 2,010.77 F Diff. Pe 0
T Pf 0
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application density 0.35 gpm/sq.ft

HYDRAULIC CALCULATION REPORT

density=0.35 gpm/ft2

K Factor=11.20

( Storage Area C-120.00 , d=0.35 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

112

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY

N11 N12 0 L 1019 | Pt 9.82

35.09 F 0 Diff. Pe 1.14

T 10.19 | Pf 3.73

N12 N13 42,93 L 10,19 | Pt 14.69

78.02 F 0 Diff. Pe 1.14

T 10.19 | Pf 4.33

N13 MO1 49.53 L 410 | Pt 19.56

127.55 = 0 Diff. Pe 0.46

T 410 | Pf 2.04

Mo1 M02 0 e 984 | Pt 22.06
127.55 E 0 Diff. Pe 0

T 9.84 | Pf 0.06

M02 M03 127.74 L 984 | Pt 22.12
255.29 F 0 Diff. Pe 0

T 9.84 | Pf 0.20

MO3 M04 127.91 L 9.84 | Pt 22.18
383.20 F 0 Diff. Pe 0

T 9.84 | Pf 0.43

M4 M05 128.49 L 984 | Pt 22.38
511.69 F 0 Diff. Pe 0

T 9.84 | Pf 0.73

MO5 M06 129.72 L 9.84 | Pt 22.81
641.41 F 0 Diff. Pe 0

T 9.84 | Pf 1.11

MO6 Mo7 131.77 L 984 | Pt 23.54
773.18 F 0 Diff. Pe 0

T 9.84 | Pf 1.57




M3190 15 (99)

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.35 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

density=0.35 gpm/ft2

K Factor=11.20

113

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY
Mo7 M08 q 131.76 L 5250 [ Pt 24.65
Q 908.03 F 0 Diff. Pe 0
T 5250 | Pf 11.31
M08 M09 q 0 IC 167.28 | Pt 26.22
Q 908.03 = 30.00 | Diff. Pe 0
T 197.28 | Pf 5.78
MO39 M10 q 0 L 194.00 | Pt 37.53
Q 908.03 F 30.00 | Diff. Pe 0
i 224.00 | Pf 6.57
M10 M11 q 0 L 3200 | Pt 43.31
Q 908.03 F 3.00 | Diff. Pe 13.86
T 35.00 | Pf 1.03
M1 M12 q 0 N 571.00 | Pt 63.74
Q 908.03 F 3.00 | Diff. Pe 1.42
T 574.00 | Pf 16.82
M12 M13 q 0 (C 328 Pt 66.19
Q 908.03 F 35.00 | Diff. Pe 1.42
i 3828 | Pf 0.30
ADD HOSE (500) q i Pt 67.91
Q 1,408.03 F Diff. Pe 0
iy Pf 0
ADD RACK (365.39) q I Pt
Q 1,773.42 F Diff. Pe 0
T Pf 0
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application density 0.25 gpm/sq.ft

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.25 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )

density=0.25 gpm/ft2

K Factor=11.20

114

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY

N11 N12 q 0 L 10.19 | Pt 5.01

Q 25.07 F 0 Diff. Pe 1.14

T 10.19 | Pf 2.00

N12 N13 q 31.97 I 1019 | Pt 8.15

Q 57.04 F 0 Diff. Pe 1.14

T 10.19 | Pf 2.42

N13 MO1 q 37.63 it 410 | Pt 11.29

Q 94,67 F 0 Diff. Pe 0.46

T 410 | Pf 1.18

MO1 M02 q 0 B 984 | Pt 12.93
Q 94.67 F 0 Diff. Pe 0

iI: 9.84 | Pf 0.03

M02 M03 q 94.79 L 9.84 | Pt 12.96
Q 189.46 F 0 Diff. Pe 0

T 9.84 | Pf 0.12

MO3 M04 q 94.90 L 9.84 | Pt 12.99
Q 284.36 F 0 Diff. Pe 0

9.84 Pf 0.25

MO04 MO5 q 95.33 L 9.84 | Pt 13.11
Q 379.69 F 0 Diff. Pe 0

T 9.84 | Pf 0.42

MO5 M06 q 96.24 L 9.84 | Pt 13.36
Q 475.93 F 0 Diff. Pe 0

T 9.84 | Pf 0.64

M06 MO7 q 97.74 L 9.84 | Pt 13.78
Q 573.67 F 0 Diff. Pe 0

T 984 | Pf 0.91
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M3131 16 (99)

HYDRAULIC CALCULATION REPORT

( Storage Area C-120.00 , d=0.25 gpm/ft2 Over Area=2000.00 ft2 of Operation Area )
density=0.25 gpm/ft2

K Factor=11.20

START NODE | NEXT NODE FLOW IN GPM EQUIV.PIPE LENGTH PRESSURE SUMMARY
Mo7 M08 q 97.73 L 52.50 Pt 14.42
Q 673.65 F 0 Diff. Pe 0
i 5250 | Pf 6.51
M08 M09 q 0 L 167.28 | Pt 15.33
Q 673.65 F 30.00 | Diff. Pe 0
T 197.28 | Pf 3.33
M09 M10 q 0 [ 194,00 | Pt 21.84
Q 673.65 F 30.00 | Diff. Pe 0
T 224.00 | Pf 3.78
M10 M11 q 0 L 3200 Pt 25.17
Q 673.65 F 3.00 | Diff. Pe 13.86
T 3500 | Pf 0.59
M1 M12 q 0 L 571.00 | Pt 42.81
Q 673.65 F 3.00 | Diff. Pe 1.42
I 574.00 | Pf 9.68
M12 M13 q 0 L 328 | Pt 44.82
Q 673.65 F 3500 | Diff. Pe 1.42
T 38.28 | Pf 0.17
ADD HOSE (500) q L Pt 46.41
Q 1,173.65 F Diff. Pe 0
T Pf 0
ADD RACK (365.39) q L Pt
Q 1,539.04 F Diff. Pe 0
T Pf 0
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M3197 17 a5 Inanazanuaugdoionldsuvuianeonay Water application density

Density Q P

(gpm/sq.ft) (gpm) (Psi)

0.15 1315.24 28.44

0.25 1539.04 46.41

Main 6 in. pipe 0.35 1773.42 67.91
0.45 2010.77 95.49
0.55 2249.85 125.84

0.15 1315.24 26.93

0.25 1539.04 40.3

Main 8 in. pipe 0.35 1773.42 59.38
0.45 2010.77 83.93

0.55 2249.85 113.74
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CONTRACT NAME : CALCULATION OF SYSTEM SHOWN ON

( Storage Area C-120 , D=0.45 ft* Over Area 2000 ft> of Operation Area )

Density = 0.45 gpm/l‘t2
k-factor =11.2

sheet1
SPRINKLER FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORMAL SUPPLEMENTARY END
NODE IN SIZE | FITTINGS PIPE LOSS SUMMARY PRESSURE CALCULATIONS NODE
NUMBER GPM (inch) AND LENGTH PSL/FOOT
DEVICE
1 - 1.00 SCH.40 Line L 10.19 0.58 Pt 16.22 q= K\/P 2.00
45.11 - F 0.00 Pe 0.00 45.11= 11.2\/P
- T 10.19 Pf 5.94 P = 16.22
2 52.73 1Y% SCH.40 Line L 10.19 0.64 Pt 22.16 q= K\/P = 11.2\/22.07 3.00
97.84 - F 0.00 Pe 0.00 q = 52.73
- T | 1019 Pf 6.53
3 59.99 1% SCH.40 Line L 4.10 0.72 Pt 28.69 q= K\/P = 11.2\/28.59 A
157.83 - F 8.00 Pe 0.00 q = 52.73
- T 12.10 Pf 8.75
A 0.00 4.00 | SCH.40 Line L 9.84 0.01 Pt 37.44 Line K(Head 4-6) B
157.83 - F 0.00 Pe 0.00 q= K\/p
B Pf 0.08 157.52 =k\/37.34, k=
T 9.84 25.79

0¢I



M313N 19 (99)

SPRINKLER FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORMAL SUPPLEMENTARY END
NODE IN SIZE FITTINGS PIPE LOSS SUMMARY PRESSURE CALCULATIONS NODE
NUMBER GPM (inch) AND LENGTH PSL/FOOT
DEVICE
B 158.00 4.00 SCH.40 Line b 9.84 0.03 Pt 37.52 q= K\/P = C
315.83 - Fl o000 Pe 0.00 25.78\/37.42
; T | 984 1 0.30 q = 15800
C 158.62 4.00 SCH.40 Line L 9.84 0.07 Pt 37.82 q= K\/P = D
474.44 - F 0.00 Pe 0.00 25.78\/37.72
; T | 984 Pf 0.64 Q = 15862
D 159.67 4.00 SCH.40 Line L 9.84 0.11 Pt 38.46 q= K\/P = E
634.11 Tee 0.00 Pe 0.00 25.78\/38.36
Y T | 984 RE 1.09 q = 15995
E 161.93 | 4.00 L| 984 0.17 Pt 39.55 q= K\/P = F
796..04 0.00 Pe 0.00 25.78\/39,45
T 9.84 Pf 1.65 q = 16221
F 16527 | 400 | SCH40Line L 9.84 0.24 Pt 41.20 q= K\/P = 25.78\/41 1 G
961.31 - 0.00 Pe 0.00 q = 165.56
. T | 984 Pf 237

14!



M313N 19 (99)

SPRINKLER | FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORMAL SUPPLEMENTARY END
NODE IN SIZE | FITTINGS PIPE LOSS SUMMARY | PRESSURE CALCULATIONS NODE
NUMBER GPM (inch) AND LENGTH PSL/FOOT
DEVICE
G q 16526 4.00 SCH.40 Line L 52.50 0.32 Pt 43.57 See Sheet 2 H
Q 112657 - r 0.00 Pe 0.00 Q = 16526
- T | 5250 Pf 17.01
H q 6.00 | SCH.40 Line L | 16728 0.04 Pt 60.58 1
Q 112657 2Elb r |We o0 Pe 0.00
1 Tee T | 22528 Pf 991
I q 8.00 | SCH.40 Line L | 194.00 0.01 Pt 70.49 J
Q 112657 1 Elb e\ 2200 Pe 0.00
1 Tee T | 282.00 Pf 3.10
J q - 8.00 SCH.40 Line L 32.00 0.01 Pt 73.60 Pe =0.433H K
Pe=0.433 x 5x 3.281
Q 112657 1 AlmV |l 5700 Pe 1.17
Pe=1.17
1 GV,IElb T | 89.00 Pt 0.98
K qa- 8.00 321.00 0.01 Pt 75.75 L
Q 112657 10EIb 250.00 Pe 0.00
2Tee 571.00 Pf 6.28
L q 500.00 Pt | 82.03
Q 1626.57
Add hose

(44!



M313N 19 (99)

SPRINKLER FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORMAL SUPPLEMENTARY END
NODE IN SIZE FITTINGS PIPE LOSS SUMMARY PRESSURE CALCULATIONS NODE
NUMBER GPM (inch) AND LENGTH PSL/FOOT
DEVICE
q 540.49 .
M Calculation
Q Summary
2167.06
2167.06 gpm
Add rack See sheet 3
@ 82.03 Psi

£Cl



o Y A Y v o A A @ 4
Waﬂ’]ﬁﬂ’]u’)ﬂlﬂjﬂﬂ'ﬂﬁlﬁwaaWﬁ @ﬂﬁ']ﬂ']ﬁhlﬁaﬂ 2167.06 gpm NANUAU 82.03 Psi

Sheet 2
SPRINKLER FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORM SUPPLEMENTARY END
NODE IN SIZE FITTINGS PIPE LOSS SUMMARY AL CALCULATIONS NODE
NUMBER GPM (inch AND LENGTH PSL/FOOT PRESS
) DEVICE URE
19.00 Q - 1.00 SCH.40 Line L 10.19 0.58 Pt 16.14 q= K\/P 20.00
Q 45.11 3 F 0.00 Pe 0.00 45.11 =11A2\/P
- T 10.19 Pf 5.94 P = 16.22
20.00 q 5263 1% SCH.40 Line L 10.19 0.64 Pt 22.08 q= K\/P = 11.2\/22407 21.00
Q 97.74 H F 0.00 Pe 0.00 q = 5263
= T 10.19 Pf 6.52
21.00 q 59.90 1% SCH.40 Line L 4.10 0.72 Pt 28.60 q= K\/P = 11.2\/28459 G
Q 157.64 Tee F 8.00 Pe 0.00 q = 5990
- T 12.10 Pf 8.75
G q 4,00 | SCHA40Line L Pt 37.35 41.20 Psi exist at node
Q 157.64 = F Pe G
- T Pf Must adjust flow

Adjust flow for sprinkler 21

at node G is
o]
Qadjust = QL Ft
41.20
o =157.64| ——
Qu 37.35
Qadjust = 165.26 gpm

vl



Sheet 3

SPRINKLER FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORMAL SUPPLEMENTARY END
NODE IN SIZE | FITTINGS PIPE LOSS SUMMARY PRESSURE CALCULATIONS NODE
NUMBER GPM (inch) AND LENGTH PSL/FOOT
DEVICE
IR Q - 1.00 SCH.40 0.56 Pt 30.00 q= K\/P 2R
Line L 722
Q 4382 5 F Pe qzs\/3o
3 T 722 Pf 4.04 q=43.82
2R q 46.68 1% SCH.40 0.56 Pt 34.04 q= K\/P = 8\/34.04 3R
Line L 7.22
Q 90.50 o F Pe q=46.68
- T 722 Pf 4.04
3R q 4937 1% SCH.40 0.59 Pt 38.08 q= K\/P = 8\/38408 4R
Line L 722 q=49.37
Q 139.87 Tee F Pe
2 T 7.22 Pf 4.26
4R q 52.06 1% SCH.40 1.05 Pt 42.34 q= K\/P = 8\/42.34 5R
Line L 7.22 q=52.06
Q 191.92 2 F Pe
- T 7.22 Pf 7.59
5R q 56.53 2.00 | SCH.40 0.51 Pt 49,93 q= K\/P = 8\/49493 6R
Line L 7.22 q=56.53
Q 24844 - F Pe
. T 7.22 Pf 3.69

Sl



SPRINKLER FLOW PIPE PIPE EOUV. FRICTION PRESSURE NORMAL SUPPLEMENTARY END
NODE IN SIZE FITTINGS PIPE LOSS SUMMARY PRESSURE CALCULATIONS NODE
NUMBER GPM (inch) AND LENGTH PSL/FOOT
DEVICE
6R 58.58 2.00 SCH.40 0.75 Pt 53.62 q= K\/P = 8\/53.62 TR
Line L 7.22 q=58.58
307.02 - F Pe
- T 7.22 Ef 5.42
TR 61.47 2V SCH.40 0.44 Pt 59.04 q= K\/P = 8\/59.04 AR
Line L 2.95 q=61.47
368.49 1Elb F 6.00 Pe
T 8.95 Pf 3.97
AR - 4.00 L 29.50 0.04 Pt 63.01 M
368.49 1ELB F 30,00 Pe
1Tee T 59.50 Pf 2.38
M SCH.40 Pt 65.39
Line L
540.49 F Pe
T Pf

9Cl1
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o 9 A Y v o A A @ .
1. Waﬂ’]iﬂTUQmﬂjﬂu'ﬂiWNaaWﬁ ’E’]Gﬁ’lﬂ'lihlﬁatﬂ 2167.06 gpm NANUAU 82.03 Psi

A A ' v @ ' a d Ay ' 7 2
L3J’E')LﬂﬁU‘]JW]ElUﬂ'J’]iJLL@]ﬂ@HQ"U@QWﬁﬁW‘ﬁ Gluﬁ')u"ll’fl\iﬂﬁNWﬂ!uWﬂﬂfNﬂ’lﬁW‘U'ﬂLﬂﬂi!%’u@]ﬂ'ﬂN

[ I~ [ dy
uanAll uaail

o Y 9 v o A
2. wamsfau laelsldsunsueenuuulinadns onsims lva 2164.14 gpm

NANUAYU 79.06 Psi

oS IFuAANUIANA1Y0I8AT 1IN Ina = (M]XIOO
m
_ 2167.06-2164.14 <100
2167.06
= 0.13 %
Tag
Qp = waanisns1mslmannnmsldllsunsy,gpm
Qm = HAaNFenTIM3 lMannmImuInaleiie,gpm
oS IFUAANUANAIVOIANUAY = (@jxloo
m
Y (82.03—79.06}(100
82.03
= 3.62 %
Tag
Pp = Hadwianuauannmslylysungy,psi

Pm =  HadWEANNAUIINMIAIUINAIID,Psi
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9
A o

ANUAUTIAT 3.62 % AUNgUINNLANAIUAAIIN TUMIAILIUR8001Y A1 Friction

v k4
Loss/ft ﬁﬁ?ﬂﬂ%ﬁWU’JmllﬁlNWmﬂﬂﬁlﬂﬂ@ﬂﬁN ﬁ?HﬂWﬁﬁWU’Jﬂ!ﬁ’JﬂTﬂil!ﬂiNﬁu A1 Friction

4.52Q"% 4
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System Requirement:

-1 gigahertz (GHz) or faster 32-bit (x86) or 64-bit (x64) processor
-1 gigabyte (GB) RAM (32-bit) or 2 GB RAM (64-bit)

-16 GB available hard disk space (32-bit) or 20 GB (64-bit)
-DirectX 9 graphics device with WDDM 1.0 or higher driver

- Window XP #3001

- IIS WEB Server (Window component program)

- T1J51tn5 Dot net framework 3.5

Additional requirements to use certain features:

° v A 4 o
- Ta51n33 Crystal Report (1¥§ 15 UNNA Report voswam a1 aneay)

- DVD/CD authoring requires a compatible optical drive
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v
U

YUABUMIAAANT TIS WEB Server (Window Component)

9
a o

1. aaaalydsunswy 1SS Tae'lyf Start, Settings, Control Panel

E:s :l- '_:-l::".'.ru:l'i e ol

o Q Metvaork. Connechions L4
:‘: ):) Search ’ A :

£ <2y Prinkers snd Faxes

E QJ Help and Suppart g, Tashhar and Start Menu

% F=

0

]

_g L._] Log OFF Administrator...

E E Turm OFf Computer...
e ‘. Y imrm:wm |@ fadimed PHP fiu

2. Double Aan# londu Add or Remove Programs

= B 9@

add Hardware add or Administrative
Remove Tools
Programs
Game Internet Kevboard
Controllers Cpkians

3. Aandentju Add/Remove Windows Components tioriy Tsunsy 1SS 191 11/ Tusz

® Add or Remove Programs
-n‘ Currently installed programs:

Change o 2 Ad-Aware SE Personal

Click here For suppark infarmation,

To change this program or remowe it Fre

c,L Adobe Acrobat 5.0

Adobe Photoshop 7.0

i5) D-Link DU-562M External Modsm
€ EditPlus 2

Compon : 3 h“B HP Install Mebwork Printer \Wizard
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4. AANIATOINIOYNIADN Internet Information Service (IIS) AINANTJY Next 1011

Y
Msaaad lsunsy

Windows Components Wizard

Windows Components
Y'ou can add or remove components of Windows <P

To add or remove a component, click the checkbox. & shaded box means that only
part of the companent will be installed. To zee what's included in a companent, click
Dietailz.

Components:

é Internet Explarer 0.0 ME ﬂ
i £ Intemet Infarmation Services [115) 15.9 MB _I
| EE] b anagement and kaonitoring T oolz 1.9B

[ = Meszage Queding 0.0 MB
vl % SN Funlorer 1320 2

Dezcnphion:  Includes Web and FTP suppart, alang with suppart far FrontPage.,
trahzactions, Active Server Pages, and databaze connectionz.

Total digk zpace required: B3.6 kB D etails |
Space available on disk: 18765 ME —

< Back I MHewt > I Cancel |

5. ldusiuiuTaad udanantju oK (madaaen Tsunsuiuland T MiAuuersadad
] F4
iifonantju OK 1192190111619 Files Needed 31n1iuldnani)u Browse T Trlaines 1386

] 9 ]
udananily OK ieaaas Tsunsy 1S Tilios )

Insert Disk |

{.) Pleaze inzert the Campact Dizc labeled “indows <P
,,:&:5 Professional Service Pack 1 CDV into your CO-ROM

drive [0:] and then click OF. Cancel |

“'ou can alzo click OF. if pau want files to be copied
fram an alternate location, such az a floppe dizk or a
netwark, server.
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6. ﬂaﬂﬂﬁJ Finish INDLIFTVIAUNITAAA TIS

Windows Components Wizard x|

Completing the Windows
Components Wizard

Y'ou have successfully completed the Windows
Components YWizard.

To close this wizard, chck Finizh.

< Bach I Finizh I
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VUADUNMIAANI1UUNTN Dot Net Fram Work 3.5

a ' 9 H . T
1. Weauryu CD 1a1 117 Folder ¥vo411s5un5uuag Double Click i
dotNetFx35setup.exe
open il -security Warning x
Do you want to run thiz file?
Mame: dothetFx35setup.exe
Publizher: Microgoft Corporation
Type: Application
Fram: D:\Source Code\Source CodelASP.MNET \dotMetFra. ..

Fiun Cancel

v &lways ask before opening this file

Wwhile files fram the Internet can be useful, this file type can
e potentially harm your computer. Only run software from publishers
you trugt, what's the nigk?

2. ﬂﬁﬂl]ll radio Wffﬁ%ﬂﬂh I have read and ACCEPT the terms of the License

Agreement udInan ﬂ U Install

& Microsoft .NET Framework 3.5 Setup i B ] [

Micnosoft

welcome to Setup .r]_et Fra mework

Be sure to carefully read and understand all the rights and restrictions described in the
license terms. You must accept the license terms before vou can install the software,

MICROSOFT SOFTWARE SUPPLEMENTAL
LICENSE TERMS

-

Press the Page Down key to see more kext,

& I have read and ACCEPT the terms of the License Agreement
€ 1 DO NOT ACCEPT the terms of the License Agresment

™ 5end infarmation about my setup experiences ko Microsoft Corporation,
Details reqarding the data collection policy
Download File Size: 10 MB

Download Time Estimate: 24 min {56 kbps)
2 min (512 kbps)

| Install = || Cancel
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Y
3. pwvae Tlsunsuiiaennaa

B Microsoft .NET Framework 3.5 Setup

Microsot,
Download and Install Progress -MFf-amework

4. nA Next

a Qsl‘ < 4
5. N9 Finish ﬂ1iﬁﬂﬁﬂiﬂillﬂiﬂlﬁi%ﬁuﬂuim
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TunoumMsAnAallsunsu Crystal Report

1. Double Click #1 Setup.exe 1U5Un5uARIMIATINAOUTEUL

Crystal Reports Basic for Visual Studic 2008

El Pleaze wait while Windows configures Crystal Reports Basic for

) Visual Studio 2008

Gathering required information...

| | Cancel

—

2. A Next

|§ Crystal Reports Server 2008 Setup [_ [Cf ]

User Information
The Name field must be filled in prior ko proceeding, The Organization field is optional,

Full Mame: | Licensed User

Organization: I Business Objects

Please enter your 26 character Product Key, You can find this number on the sticker
in the CD liner notes or the CD sleeve.

Product Keveode! 00000-0000000-0000000-0000]

139



3. NA Next
{2 Crystal Reports Server 2008 Setup M [=] 3
Install Type =
@‘j
Select the desired installation type. y
& New Install a new Crystal Reports Server 2008 System,
% Install MySQL Database Server
" Use an gxisting database server
[ Enable servers upon installation
Destination Folder

C:\Program Files\Business Objects| Browse |

<Back ext> | cancel |

4. A Next

If__-._?.- Crystal Reports Server 2008 Setup

MySQL Database Server Configuration
Configuring the MySQL Database Server !i

Crystal Repotts Server 2008 will install and use a MySQL database to store system data,
Please specify the port number, and passwords for the root and CMS user accounts below.

MySQL Port Number: 3306 Enable remate root access: H
~MySQL root User Bccounk ———————— | l—MvSQL BusinessObjects User Account ————

User: I,-gr_il; i User: ’Sﬂ

Password: I | i Password: r

Confirm Password: I : Confirm Password: [

<Back | et | cancel

140
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5. N®A Next

|,§! Crystal Reports Server 2008 Setup . | O] x|

Select Web Application Server :
Select a pre-installed Web Application Server or install Tomeat @j

Select the application server you wank to deploy BusinessObjects applications
to:

~ Usea pre-installed Web Application Server, Please choose one from
the Following list.

ITn:nrrrr_ar. ] ;J

(¥ Instal Tomcat application server!

™ Lwillmanually deploy web componients at & later time

< Back " Next > I Cancel J
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v
U

a g: O 3)’ U A o U U A F4
‘lluﬂi’)1-!f'n5ﬂﬂﬂxﬂﬂi!!ﬂiNi?)i’)ﬂ!!‘].l‘lJi$1J‘]J‘ﬂ’Jﬂi%i]18]1!1@ﬂiuﬂﬂﬁ1ﬁiﬂ@1ﬂ]iﬂﬂﬁﬁuﬂ1

1. auru cD T1sunsuiag Double Click 1 Setup.exe

| Ele Edt Vew Favorites Tools Help o
Q- © - T PO [[rodes | [T

| address | Dr\Praject. Net THESLS PACKAGE FIREPROTECTION Debug ¥ B

E Name = Size | Type Date Modified Date Picturdg]
File and Folder Tasks ¥ B iFrmerroTECTION, MSI 7,173KB  Windows Instaler P, 27/04/2553 21:41

Leetup.exe | 932KB  Application 27/04/2553 21:41

Other Places

[C) FIREPROTECTION
[} My Documents

{2 shared Documents
2 My Computer Setup.exe

& My Network Places

Details

Debug
File Folder

Date Modified: 27 wimani 2553,
2]

) v v
2. NA Next [DITUAAAT

i® FIREPROTECTION

Welcome to the FIREPROTECTION Setup Wizard

The inztaller will guide vou through the steps required ta install FIREFROTECTION on vour
compliter.

WwOARMIMG: Thiz computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in zevere civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel 7 Back




3.

La 9 Installation Address Tﬂma’ﬂﬂ Default Web Site

A
gU

[

U

{5 FIREPROTECTION

Select Installation Address

The installer will install FIREPROTECTION to the following web location.

Toinztall to thiz web location, click "Mest". To install to a different web location, enter it below.

Site:
[Defauit v v| [ DiskCost.
Mirtual directory:
IFIFEEF'FEDTECTIDN
[ Cancel ] [ < Back ] [ Hest =

F7
mMsaana lasunsu

i% FIREPROTECTION

Installing FIREPROTECTION

FIREFROTECTIOM iz being installed.

Fleaze wait...

Cancel ¢ Back Mewst »

143
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I~ Qy a :/l a 4
5. @Saaumsaaaaldsunsy 1w lsauTaenu http:/localhost/fire protection/
171 Internet Explorer

{2 http://localhost/FIREPROTECTION/ - Windows Internet Explorer

%v [ i focaostFreproTecT

i Hle Edt Vew Favoritss Tods

Hebp

‘ @ity JocahostFREPROTECTION) | ‘

User Name

Password

‘a Localintranet
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UYHADUNIT Restore Database V99 SQL Server

1. da SQL Server Studio Express VU

':_I Connect to Server

Microsoft- ¥ Windows Server System
SQL Server 2005
Servertype: | [iatabasze Engine Lr |
Server name: |l:l:|'-.-'3E'E-E Lv] |
Authentication:

Winduws Authertication w |

Cassward

L_annect ][ Cancel ][

Help ][ Options = ]

145



2. Ha991n Login L*lsl}’lfq‘f' 52UDU82'117 Database 11&3 Click Mouse Y1 Restore Database

B Microsaft SQL Server Management Studio

146

Fle Edt Vew Took Window Commurity Help

Yoo B35 5540 BABES.

OIb]ectExpl'orer

X
Comect* w3 T
B m cqv3000 (5L Gerver 9.0, 1399 - s3)
el [ Nabahacae
[ System Databases
D Databzse Snzpshots nght Mouse Click Dltem(s)
| Adventurehions
U DBELearningBase
1 ey Restore Database ¥
U EFITNEST [5ystem Databases
U ety DDatabase Snpshats
U ESETBE UAdvenMeWurks
g J
g DEP\E dgae {JceELeamigeese
U ol UDBEnterpriseshup
- DEFITEST
| oesna U
U DBVOC Management [_]DBIm:ean
(J deweigrirg (Joevezn
i || cenetcafe
{J moto [ cepee
U B0 Sdle UDESchu\arsh\p
L PeAC v Joaes
1J Royeome ([ oo10 tmagerent
{3 THoNGsC0K (] ceveiptng
8 [ Seaurity U m
[ [ Serve Ohjects U MO
¥ 1 Repleation [_]PO_Sale
8 [ Management TEN
[ [ Notficatian Services l] ‘
B {B 0L Server Agent = e
(I onsook
[Fount

Ready




3. Lﬁf)ﬂ Database Lﬁﬂ Restore

&= Specify Backup @

Specify the backup media and its location for your restore operation .

Backup media:

Backup location:

T - |

[ QK J [ Cancel

] [ Help

Locate Backup File - COV3 000D
Select the file:
= -|
i @[3 Documents and Settings
=-E@ Downloads
=-C@ EDGE
-3 ExdremeASPHNET
=-E@ found 000
=-E@ found. 001
=-C3 Instpub
=-£3 ingres
=-E@ Install
=-C3 Intel
=-E3 MATLAET
#=-C@ MSOCache =
1:: Program Files
- RECYCLER
=-E3 RsClient
-3 SLIDEWKS
=-C3 SWSetup
-3 System Violume Information
-3 Temp
El C@ tempdir -
=03 V5 This
E-L W5201 0 Training Kit
El g WINDOWS 2 Database L3
: |1 DEFIRE.EBAK
£a D:
== F ~|
Selected path: |C:"k |
Files of type: | Backup Files{" bak;”tm} - |
File name: | |
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4. 8MMUA¥D Database Catalog

»= Specify Backup ]

Specify the backup media and its location for your restore operation.

Backup media: | File w |

Baclkup location:

[C:\DBFIRE.BAK Add

EBemove

Conterts

‘ Restore Database - DBANTIFIRE

Selectapage | 4 \ : ) =
=% . =4 Seript = B[ Hel
A General ;S ‘¢ £
[#A Options
Destination for restors
Select ortype the name of a new or existing database for your restore operation.
To database: DEANTIFIRE] “ |
To a point in time: |M05t recent possible | B
Source for restore b, =
Specify the source and location of backup sets to restore. Database
() From database: Cataloo
@ From device: [cDEFIRE BAK =
Restore I~ Select the backup sets to restare:
. ore | Name Component | Type | Server Database
Vercion
DBANTIFIRE-Full Database Backup  Database Full CQV3D0D DBANTIFIRE

Server:
cqv 300

Connection:
L

3 View connection properties

Ready

[. QK l [ Cancel




5. 190NN Option IWBLABN Overwrite the Existing Database

__,“@' General
4 Options

Server:
cqv3000

Connection:
sa

3¢ View connection properties

' Restore Database - DBANTIFIRE

% Seript = [ Help

149

Restore options

Overwrite the existing database

[[] Preserve the replication settings

[[] Prompt before restoring each backup
[] Restrict access to the restored database

Restare the database files as:

O

= =

Progress B e

Feady

Qriginal File Name Restore As

DEANTIFIRE ! C:\Program Files\Microsoft SQL ServerM5... [

DBANTIFIRE log CMProgram Files*Microsoft SQL Server'MS... E]
Recovery state —

® Leave the database ready to use by rolling back uncommitted transactions. Additional

transaction logs cannot be restored {RESTORE WITH RECOVER™)

transaction logs can be restored (RESTORE WITH NORECOWVERY)

@) Leave the database in read-only mode. Undo uncommitted transactions, but save the undo
actions in & standby file so that recovery effects can be reversed (RESTORE WITH STANDEY)

Leave the database non-operational, and do not roll back uncommitted transactions. Additional

L_ OK ] [ Cancel

I

¢ 2 ¢
6. 139 Restore @5 v@UaANY 50

Microsoft SOL Server Management Studio

EE)

i J The restore of database 'DEAMTIFIRE' completed successfully.
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Y
@ a o <3 @ ]
NEINAAAA IS tiag NET Framework a5 1182 vnda ldaunsaldauldsunsuld

Y
Tasrvapumeasan 11l

1. @529@0UA1 Control Panel->Administrative Tools->>Internet Information System

"% Administrative Tools

File Edit View Favorites Tools Help g'.,'

eBack i '\*) r_ﬁ pSearch [{2‘_, Folders v

: Address |Lﬁ Admiristrative Tools v| S
; e Component Services Computer Management
File and Folder Tasks ) Shartcut Shortcut
2KB A= il 2B
Other Places ﬁ iz# Data Sources (ODEBC) ] Event Viewer
Shortout ] Shortout
[} Control Panel 2KE ['] 2KE

ﬂ My Documents
[3) Shared Documents
% My Computer

!‘& My Network Places =
Performance Server Extensions Administrator
Shortout Shortout
e 2KB 2KB
Details =)
Services
Internet Information Shartout
Services 2KB

Shortout

Attributes: Compressed

Date Modified: 30 gaiau 2552,
10:32

Size: 1.62KB

Local Security Policy
Shortout
2KEB




2. 9929891 .NET Framework

151

Server (Local Computer) ->Web site->Default Website 1147 Click Mouse ¥21 180 Property

*& Internet Information Services

File Acton View Help
= AHEEFRR 2@ o N
% Internst Information Services A0 Mame Path Statis
= £ CQv3000 .._"Iocal computer) @IISHeIp c:ywindowsthelplishelp
= (3 web Sites < Ei_‘-;ﬁ_bln C:'\Program Files\Commen Files icr. ..
& @El'raining D \Project. Net\LMS
__ 4 viibin EiPrinters CrWINDOWSYweb'\printers
& % STraning & 5anochak D \BANGCHAK\BCWeight
&l Printers @ MUCrtho D:\Project, Net\EXTREMEYMU_Ortho
&8 Bangchak 8 aco_workioad D:\Project. Met\SUT\ACADEMICWOR. ..
-85 MUOrtho @acﬁvecnmpnrtcsharp C:\Program Files\ActiveXperts\Activ...
% ACD_Workload @ig_common C:\Inetpublwwwroot\aspnet_dlient,..
- @ activecomportcs! @HEFCAFE D:'\Project. Net\sStudent\WEEBManage -
-- ¥ ig_common @Recvde D:\Project. Met\SUT \Recyde
- g METCAFE @SKSHOP D:'\Project. Met\JOB\Enterprise
- s Recyde LB @u‘ystﬁlreporh‘iew'erslﬁ C:'Program Files'\Business Objects\C...
- {3 SKSHOP (L3 AsPNet_App
- e Crystalreportviey Daspnet_dient
-3 ASPNet_App B images
{:l aspnet_client E3TESTRIC
- g EIEHEEEIQ'T;C (A Testweb
Fa ;
{:l e Nl v EThL!mblnall v
3 | B >

| HTTF Headers (|

Custom Ermors |

Micro

ASP.MET version:

ASP.MET

| Server Bxtensions

— jDefaun Web Site

Zoauilu Version i g1l
Drop Down list 1%as NET
Frame Work 3.5 i

1:::"-jnetpub"-—.wront"-.web.c:onfig

;Date not available.

lDate not available.

Edit Global Corfiguration... ] Edit Configuration... ]

C o

Cancel J
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3. Check f1 Default Page 811543 Default.aspx 1% Add w1

Default Web Site Properties

| HTTPHeaders | CustomEmors | ASP.NET |  Server Bdersions |
| WebSite || ISAPIFiters | Home Directory | Documents | Directary Security i

Enable Default Dogument

L | Default ftm

Diefault asp
F | |indexhtm
iizstar asp

[] Enable Document Footer

[ QI _H_ Cancel J Anph




4. Copy Folder FIREPROTECTION 131 11/# C:\Inetpub\wwwroot

5. @514 Virtual Directory 1% website

Click 151191 Default Web site ->New Virtual Directory

Virtual Directory Creation Wizard

Virtual Directory Alias
You must give the vittual directory a short name, or alias, for quick reference.

Type the alias you want to use to gain access to this Web virual directory. Use the
game naming conventions that you would for naming a directony.

Aligs:
FIREFROTECTION

< Back ][ Mead = J[ Cancel

153



6. 1aen Directory

Yirtual Directory Creation Wizard

¥Web 5ite Content Directory

i

Where is the content you want to publish on the Web site?

Enter the path to the directony that contains the content.

Directony:

C - Instpub wwwroot \FIREPROTECTION

Browse. ..

< Back ]L_mﬂ‘ext >

]|

Cancel

7. DA Next

Virtual Directory Creation Wizard

Access Permissions
What access pemissions do you want to set for this virtual directony?

Allow the following:

¥ Fun scripts fsuch as A45F)

I Eeecute {such as ISAPI applications or CGIY
I Write

I Browse

Clickk Next to complete the wizard.

< Back “

=
8
W

Cancel
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3 &
8. 1@TAVUADUMI A3 Virtual Directory 13 website

Virtual Directory Creation Wizard @

You have successfully
completed the Virtual
Directory Creation Wizard.

Click Finish to continue.

Run Program Tagnun http://localhost/Fireprotection @41 Internet Explorer Tag'lai

(] d .
31171d949 Online
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%umaunnﬁwé?ﬂﬂmnm Visual Basic version 2008
y
1. aaaalalsuunsy Visual Basic version 2008
2. Double Click ﬁ Icon Setup Engineer. msi
3. ﬁ Setup Wizard Click Next
4. ion Trlamodfidoanafne TUsunsy ud2Click Next
5. azils ”Iﬂ;;]‘ﬁf!lwhﬁ Confirm Installation 1% Click Next
6. soauTilsunsuAadaats 1 Click Close tiioaannnduaeunsiadaT1lsunsy

7. 1119@04m3 19911 115105119 Double Click 91 Icon Engineer.exe

AANY IIS Web Server
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v
o

A 4 0% a v wa
ﬂSJﬂﬂﬁ‘l%’ﬂuiﬂi!lﬂiuﬂi’)ﬂlmﬂi$1JUﬁ3ﬂ§$%1ﬁlu1ﬂﬂlwaﬁﬂﬂiuuﬂ

Y Y 1 4
msl¥anunnmeaaldson

—
Unit Convert ¢

Create Project || Process Node To Node || Process Rack Node To Node || Sprinkler Suggestion For Conventional Pallets ||ﬁ

Project Mo

Project Name
Project Date
Commodity Classes
Commodity Type
Pipe Material

K Factor
Area

Node Spacing

Branch Line Spacing

Density :

K Rack Factor :

: P1005003 G

: Winyoo2

: 11/05/2563 ) -

| " Commodity Classes™* E|

:|In racks E|

:|Black steel (wet systems including deILE|
0.45 sq.ft.

(1120 [+]
800 [~
: 2000.00 sqr ft.

11019 ft.

: 984 ft.

No. of MNode on Cross Main: 14 Node
MNo. of Node/Branch : 3 Node
No.of Full Branch : 7 Branch
No.of Activated on Branch : 7 Branch
End node position : 1 of first branch (from pump to area of operation)
Add Hose : 500 E| gpm
Add Rack : ©No©0ne Pile @Two Pile or More 30 psi
[ Save ] [ Mew ]
. Yq 1w A G A o o o a1
1. Project No. I ldsvialUswansena = esusvasn lula wu P1005003
Project No : pqgg5003 G}

2. Project Name 1% la¥o11510na¢lugoq 195U Winyoo2

Project Name : Winyoo?
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3. Project Date WidoniunaseTiswalasnailugiigiuauinwdndoniu-nou-i

Project Date : 11/05/2553 * C 30/12/255

Commoity Classes :| M [
Commodity Type :| 54 Mo Tu We Th Fr Sa |E|
Pipe Material :[| 25 26 27 28 23 3071 dingdeILE
Density : B S I NS I I n/sgr ft
9 1] 11] 12 13 14 15
K Factor :
5| 17 18 19 20 21 X2
K Rack Factor :| 53 54 25 26 77 23 29
Area:| 30 31 1 2 3 4 s5ft
MNode Spacing :
Branch Line Spacing :

3 Y v o a v 1
Commodity Classes 1#1aon Class 3015zinnvose1msnasdu lagidonnnify

Drop down 19U Class IV

Commodity Classes :|Class IV ra-"mLageE_ |
Commodity Tvpe : | Commaodity Classes™*
) %, y? _Light Hazard
FPipe Material ! | Medium Hazard

Density : |Hard Hazard

Class |
K. Factor :
{Class |l
K Rack Factor :|p|ass Il

Areg : Class IV




5.

9

a lo o v A
Commodity Type 1diaoniszinndudndany 13 luermsadedun Tagwy Drop

v v v
down HaZHAAUNNIZ Commodity Type N10g11 Commodity Classes fitdonludo 4

'roject.aspx - Windows Internet Exp

MTIFIRE/CreateProject.aspx

Help

SAMTIFIRE/ CreateProject.aspx |

Me
i
Convert ¥

ate Project || Frocess Node To M

Project No :

Project Name :
Project Date :
Commodity Classes

Commodity Type :

: |- Plastic bottles

***Laant** "
Ammunition

Small arms, shotgun
- Packaged, cartoned
Bottles, Jars

Empty, cartoned

- Plastic PET (polyethylene terephthala| &
Filled noncombustible powders

- Plastic, cartoned [less than 1 gal (3.8
Cartons

Corrugated

- Partially assembled

Cloth

Cartoned and not cartoned

- Synthetic

Diapers

Disposable with plastics and nonwoven
Fiberglass Insulation

- Paper-backed rolls, bagged or unbagg
Furniture

Wood

- With plastic coverings

Liguor

100 proof or less, 1 gal (3.8 L) or less, «
- Glass (palletized)2

Matches

Pipe Material 1/5210M%0 120N91n1J1 Drop down

Pipe Material :
Density :

K Factor :

K Rack Factor :

Area :

Mode Spacing :
Branch Line Spacing :

Mo. of MNode on Cross Main:

Black steel (wet systems including deli|

Fipe Type
Unlined cast ar ductile iron
Black steel (dry systems including preacti

Black steel (wet systems including deluge
Galvanized (all}

Plastic {listed) all

Cement-lined cast pr ductile iron

Copper tube or stainless steel

Asbestos cement

Concrete
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7. Density Teran Design Water application density Tagiaenan Density 3100 Y “Sprinkler

Suggestion

Density : 0.45 gpm/sqr ft

8. K Factor U83%1n329181100 1UNA(Ceiling Sprinkler) ta9n1AL10Y CDMA for

Commodity Classes

K Factor ;| 11.20 -
K Rack Factor :|K Factor

1.40

Area : 1.90

Mode Spacing :|2.80
Branch Line Spacing : by
5.60

Mo. of Mode on Cross Main: |8 .00

Mo. of Mode/Branch : 11.20

14.00

Mo.of Full Branch : 16.80
Mo.of Activate on Branch :|19.60
2240

Patial Node Position :
atial Node Position : | "

Add Hose :{23 np

gpm

sgr ft

fi

ft
Mode

Mode

Branch

Mode

Mode

Add Rack : ©ONo©0One Pile@Two Pile or Mare

Y )
Tumsidona1 K d1%5U Ceiling Spring Wy l#iasanan wedenauaziirldunuas

2
Tueums P = (%j udvzdoalaa P @117 Psi (NFPA13,2002)



9. K Rack factor {89nA1 K §11151 Rack Storage 3NLDY “sprinkler suggestion for

conventional pallets”

K Rack Factor : 8.00 -
Area : TIUECWF sqr ft
Node Spacing : |4 gg ft
Branch Line Spacing : [2.80 ft
Mo. of Mode on Cross Main: ggg Mode
No. of Node/Branch : EN[N Mode
Mo.of Full Branch : uﬁg Branch
Mo.of Activate on Branch : 15:8[] Mode
Patial Mode Position :|19.60 Mode
Add Hose :|22:40 gpm
2520 h ) )
Add Rack : |23 gp Pile @Two Pile or More

161

A 1 o [ oaj Y Aa A = ' o
Tumsiaena1 K @1%5Y In-rack Storage Hulvnosannn LZJEJLa’E)ﬂﬂ"ILLaZM']hl‘]_]LWIH

2
adluaums P :(%j udazdoaldm P ogsznang 15-30 Psi (NFPA13, 2002)

9
A

2 . - Ada Y J A
10. Area La®n Design area of operation «mnJuwuwmmmwmmimmﬂ‘ﬂqﬂ
(Most water demand area) 131 2000 A1519%a Tagidoniio1san1da1 Area 910

Uy CMDA for Commodity Classes

Area : 2000.00 sqr ft

11. Node Spacing M318995282 119321314 sprinkler LLAALHIAINLUI Branch Line

Mode Spacing : 10.19 fi

12. Branch Line Spacing H118045282+19524121908a Branch Line

Branch Line Spacing : 9.84 fit



13.

14.

15.

16.

17.

162

No. of Node on Cross Main H118D4811491 1403U84 Branch Line 1 Design area of

. o Aa .. A 1 ' . = .
operation UINNUYANY Fitting 1FouAD 1UIUIND Main 13U Fire Pump

a

Mo. of Node on Cross Main: 14 Mode

No. of Node/Branch ¥118993 11U Sprinkler luimae Branch Line

Mo. of Node/Branch : 3 Mode

%

No. of full branch %1188481121 Branch Line 11 Design area of operation NU
' g 4 4 v o a
Sprinkler 8gLANLLNN (Lﬁf]’ﬂ\‘ll?ﬂﬁ‘ﬂuﬁ’)@ﬂ‘hli “No. of full branch” ﬂ%ﬁ%@ﬂﬂWN@‘ﬁUWﬂ)
Mo.of Full Branch : 7 Branch

MNo.of Activate on | Quantity of branch line in area of cperation which
every node in branch line is activated.

Patial Node P

Y = o A 9 = [ [ d’
No.of Activate on Branch HU1893 mummmlammiﬂiuamwﬂﬁ"lwau,wmmwﬂu

Y v
MIMUINEANNVNMTHLIINIIUIU Branch Line 11 Design area of operation 1147

@ ]

[~ @ 4 7 v W
! sprinkler LﬁullﬂjllagqulﬁﬂlLﬂ'Ji']lJﬂU) Lﬁ’f]'l'l\‘]lﬂJ'lﬁ‘Uuﬁ'J@ﬂHﬁ “No.of Activate

on Branch” 923 49A21405118)

Mo.of Activate on Branch : 7 MNode

Patial Node Positj| Quantity of activated branch line in area of operation.

(Adjust flow at last activated branch line.)
Add HD::'E CRE=A A" I:r 'HT.J'I'TT

End Node Position 1118098 1111997 sprinkler #3gnan 19 Activated 1u Area of

Operationﬁ@éﬂu Branch Line g AMEABUBBNN Design area of operation (mﬂilzfl

S Ay g YL o o o . .

150 iAo an 18 Yuediuszezia119W sprinkler 1AZYUIAUDI Design area of
. VoA 1 1 dyo ) T W@ . ~ [ .

operation A7 1o luy0IUAIMUAR 1N sprinkler 11 0811 Area of Operation Tag

] [ ] { (] I
WUNAN (column) TA&1i1 Node Nogila1s Branch Line 111 1

4 J v o a
(Lﬁf]'J'NLiJ'lﬁ‘UHWJE]ﬂ‘Hﬁ “End Node Position” %gfl%}f]ﬂ'ﬂﬂﬂ‘ﬁ‘]ﬂﬂ)



18.

19.

20.

21.

22.

163

End node position : 1 of first branch (from pump to area of operation)

Adq Column position of remote node which in area of
operation of |ast activated branch line. (Start count
position from remote end noede of branch line)

v Y ] [
Add Hose w1nedamsviniindns1ms lnaldnuszunluduaeugaimeiioio

£
(%

I uﬂéjfh VINAI(Fire hose cabinet %30 Fire Hydrant) il¥iden 2 A1 v 250 gpm LR
[~ 1 v Aa
500 gpm t@ma 331 Hazard Yszianle uad1luernsadadumil In-Rack Storage

Y
’1)3?31}’8)\‘]‘1J’Jﬂ 500 gpm RIRpYSY (@jﬁﬁNNujﬂ 22)

Add Hose :| 500 |Z| gpm

I 4 1 g {
Add rack 1)1 radio button 10 1¥1129A313) Rack Storage Tu@1A5UNBONILL

w5011 011 151 Rack sznnla

Add Rack : ©No@0ne Pile D Two Pile or Mare

1) “Save”d tilo ldamTamenainsundl 1vnatlu “Save” ivo 1 Talsunsutiuiin

v Save
TYoya

1l “New” s naroad e T sinly L 1New

v
o & o

gama g mIumsuilagnioeg

e ,
nA1jy  Unit Convert * omsuasniag

Conversion

Unit Convert :| Metre |E| Foot

Value : 1

1 Metre=3.2800 Foot
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M31¥NUHINAS Calculation (Process Node to Node)

Computing Node To Node

Node To Node : N11-N12 I~
Length W ft
Ceiling Slope : T Degree
Elevation : 264  ft
Fitting Type - INONE

EN|ER|

Fitting : NONE

Diameter :i1 El
Addition Pipe (if
have) :

@pNpYes

1. Node To Node 1#180n9519U04n0 Nz N 13041

—e
Init Convert y
Create Project | Process Node To Node " Process Rack Node To Mode || Sprinkler Suggestion For Cor

Mode To Node :|N11-M12 i’
Length :

3 M12-M13
Ceiling Slope :|n13-M01
Elevation :|M01-M02
N M02-M03
Fitting Type :| pn3-Mo4
Fitting : |M04-MO5
MO5-MOB
MOG-MOT7
Addition Pipe (if \p107-m08
have) :|p105-m09 r——
MO9-M10 -
MA0-M11
M11-M12
M12-M13

M13-M14
Next Node

Diameter :

Start Node

M1l N12 10.19 0.00 10.19 1.14




N

Length 1% 1dA1nue115282111952 13191 Sprinkler
Length : 10.19 ft

3. Inldsyuidesvesionau lamyuidesuoarasm (i)

Ceiling Slope : 15 Degree

4. TsunsuazAnIuszes Elevation 910A1N81IMBDIASYNIDY
Elevation :Eﬁ-rl /7 ft

Y A 9 1
5. Iviaends2ianves99A091n Drop down menu
Fitting Type :’FEing_'I:yrpe_ 7. R E

Fitting :|Fitting Type
) 45 elbow
Diameter :

80 standard elbow

90 long-turn elbow

Tee or cross (flow turned 90
Butterfly valve
Gate valve
Swing check™
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Y
6. ¥ia991nLa9n Fitting Type 11a7 1¥1@ONVYUIA Fitting 114 910 Drop down menu

¢ - Windows Ini

eateProject.asy

‘CreateProject.z

S

Tun

rocess Node T

2 To Node :
Long :
_Elevation :
@lg Type :
:

Diameter :

Nex

j=Swing check® 1-1/2 in.

Fitting

907 standard elbow 1/2 in.

907 long-turn elbow 1/2 in.

Tee or cross (flow turned 907) 172 in.
457 elbow 3/4 in.

907 standard elbow 3/4 in.

907 long-turn elbow 3/4 in.

907 standard elbow 12 in.

907 long-turn elbow 12 in.

Tee or cross (flow turned 907) 12 in.
Butterfly valve 12 in.

Gate valve 12 in.

Swing check™ 12 in.

MNONE

Tee or cross (flow turned 907) 3/4 in.
457 elbow 1 in.

907 standard elbow 1 in.

907 long-turn elbow 1 in.

Tee aor cross (flow turmned 907) 1 in.
Swing check™ 1 in.

457 elbow 1-1/4 in.

807 standard elbow 1-1/4 in.

907 long-turn elbow 1-1/4 in.

Tee or cross (flow turmned 907) 1-1/4 in.
Swing check™ 1-1/4 in.

457 elbow 1 in.

907 standard elbow 1-1/2 in.
807 long-turn elbow 1-1/2 in.
Tee or cross (flow turned 907) 1-1/2 in.

ES

m

L-_ -
==
<
Jert
rinkler Suge

~d4.19

N13

10.19  0.00

1 4 1
7. Laf]ﬂﬂIUW@]Lﬁ}uWWHQHUﬂﬁNﬂlﬂQﬂ@ 911 Drop down menu

Diameter | =
Diameter
12 b

Diameter :

10.19

166
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8. 1lu “Save” nen o ldamiodenainsundalinalu “save” iio 14 Tl sunsu

% o v S
uiindoyauazilszuranalaodn Tusia
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MANUIN U

Flow Chart 518821089 11)51n51



Flow Chart

START

Area AND Density See From CDMA
Spacing
Width

LMin = 1_.2*Sqrt(Area)

Node=LMin /Spacing

FullBrance = MinArear*(Width * Node *Spaing))
LActual = Node * Spacing;

getWidth=CArea 7/ LActual ) / Width)) * Width)
MinArea = getWidth() * getLActual()

DiffArea = Area - getMinArea()

DiffNode

DiffPosition=getDiffPosition()

Roundup(getDiffArea() / (Spaing * Width));
DiffNode=Roundup(getDiffArea() / (Spacing * Width))

Store Data

Stop

MNWHUINHA V1 Calculation Flow Chart-1( Create Project Tab)

169



170

START

Declare wariable
@0utput
@i=1
@Kfactor

o

CALCULATE NUMBER OF NODE
@CoL

A

YES
Yes No
A A
Set Parameter Set Parameter
@QTotal=@S*@H*@Density; @Pe=0.433*@Elv;
@Pe=0.433*@Elv;
@Pt=@PtZero; @PF=(4.52*power(@QTotal ,1.85)*(@L+@F))/
@PtZero=@Pf+@Pe+@Pt (power (@CFactor,1.85)*power (@Dia,4.87))
@Qself=@KFactor*sqrt(@Pt) ; @Pt=@PZero;
@QTogal-@QTotal+ @Qself; @PtZero-@Pe+@PF+@Pt;
@PF=(4.52*power (@QTotal ,1.85)*(@L+@F))/ @Qself-@KFactor*sqrt(@Pt) ;
(power (@CFactor,1.85)*power (@Dia,4.87)) @QTotal=@QTotal+ @Qself;
@i=@i+1
~————————————»| SETDatainto —F—————
@Output

» Display @Output

v

7

MNWHUINA V2 Calculation Flow Chart-2(Branch Line in Main Calculation Tab)



@MAINNODE>0

YES

No

@Pt=@PtZero;
@Pe=0.4337Q@Elv;

(power (@CFactor,1.85) *power
QPtZero-Q@Pt+@Pe+ @Pf;

@Pf=(4.52*power (@QTotal, 1.85) * (RL+Q@F)} ) /
)

(@Dia, 4.87)

@Pt=Q@PtZero;
@Qself=@KFactor*sqrt (@Pt)
@Pe=0.4337QElv;
@PtZero—-@Pt+@Pe+ @PE;

IS CROSS MAIN END

@QTotal=@QTotal+@QSelf;

@QSelf=0;

@i=NODEADJIUS

Adjust Node From Sheet 2

IS CROSS MAIN END

@QTotal=@QTotal +@QSelf

@QSelf=0;

@Pf=(4.52*power (@QTotal, 1.85) * (RL+@F) )/
(power (RCFactor,1.85) *power (@Dia,4.87)};
MainNod=MainNod-1

171

A J

ADHOSE
ADRACK

Display Output

MNWHWUINN U3 Calculation Flow Chart-3(Main Calculation Tab)
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START

Declare wariable
@0utput
@i1=ADJUSPOS
@ADJUSPOS=ADJUSPOS

'

CALCULATE NUMBER OF NODE
@CoL

IF @i=@ADJUSPOS

A A

Set Parameter Set Parameter
@QTotal=@S*@H*@Density; @Pe=0.433*@Elv;
@Pe=0.433*@Elv;
@Pt=@PtZero: @PF=(4.52*power(@QTotal ,1.85)*(@L+@F))/
@PtZero=@Pf+@Pe+@Pt (power (@CFactor,1.85)*power(@Dia,4.87))
@Qself=@KFactor*sqrt(@Pt) ; @Pt=@PZero;
@QTotal=@QTotal+ @Qself; @PtZero-@Pe+@PT+@Pt;
@PF=(4.52*power (@QTotal ,1.85)*(@L+@F))/ @Qself-@KFactor*sqrt(@Pt);
(power (@CFactor,1.85)*power (@Dia,4.87)) @QTotal=@QTotal+ @Qself;
@=@i+1
~————————————»| SETDatainto —F—————
@Output

» Display @Output

MNHWUINN V4 Calculation Flow Chart-4(Sheet 2 of Main Calculation Tab )
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START

Declare Variable
@Output
@i=1
PZero=30 OR INPUT

'

@COL=7 OR 8
7 TWO PILE OR MORE
8 ONE PILE

'

A

Set Parameter

SET @QTotal-@KFactor*sqrt(@PZero); Set Pframeter R }
@Pe=0.433*@Elv; @Pe=0.433*QElv;

¥ g @Pf=(4.52*power(@QTotal ,1.85)*(@AL+@F))/
Pt=@PtZero; 3
@Pt§irof%Pf:g;;+@Pt (power (@CFactor,1.85)*power(@Dia,4.87))

- * . @Pt=@PZero;
@Qself=@KFactor*sqrt(@Pt); it )
@QTotal=@QTotal+ @Qself: kAN )
@Pf=(4.52*power (@QTotal ,1.85)*(BL+GF))/ prsel g Eiec tap 'sUEPg) -
(power (@CFactor,1.85)*power(@Dia,4-87)) 6QTotal=@QTotal+ @Qself;

IF TWO PILE OR MORE

@i=@i+1
»-| SET Data into
@Output

Adjust From Rack Sheet 2

Display @Output

Y

MNHUINT U5 Calculation Flow Chart-5(Process Rack Calculation Tab)
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START

Declare Variable
@0utput
@i=1
PZero=30 OR INPUT

v

@COL=7OR 8
7 TWO PILE OR MORE
8 ONE PILE

Y v

Set Parameter ot
SET Total=@KFactor*sqrt(@PZero);
® @P§10.433*@E:L;(@ ) @Pe=0.433*@Elv;
@Pt-gPtZero; @PF=(4.52*power (0QTotal ,1.85)*(@L+QF))/
@PtZero-@Pf+@Pe+@Pt (power (@CFactor,1.85)*power(@Dia,4.87))
_ ; Pt=@PZero;
@Qself=@KFactor*sqrt(@Pt) ; @ - 4
@QTotal=@QTotal+ @Qself: Ty Y B0RE )
@PF=(4.52*power (@QTotal ,1.85)*(AL+@F))/ 00seliREkhackor SaElah) -
(power (@CFactor,1.85)*power(@Dia,4.87)) @QTotal=@QTotal+ @Qself;

@i=@i+1
SET Datainto  4¢———————
@Output

\

l
©

» Display @Output

A
STOP

MNWHUINN V6 Calculation Flow Chart-6(Process Rack Adjust Flow Calculation Tab )
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MANHIN A

Source Code
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Source Code

1.Create Project
Imports WEBComponent
Imports System.Text

Public Delegate Sub SendIDHandler(ByVal Sender As Object, Byval e As
IndexEventArgs)
Partial Class Application_CreateProject

Inherits ClassFormMaster

Private Shared _FlagNew As Boolean

Public Overrides Sub Initialize()

MyBase.TableName = "'T_PROJECT"
MyBase.RefField = "C_PROJECTID"
MyBase.Bind(txtProjectlD, '"C_PROJECTID'™)
MyBase .Bind(ddl0Occupancy, 'C_OCCUPANCYID'"™)
MyBase .Bind(txtDensity, "F_DENSITY')
MyBase .Bind(txtKFactor, "F_KFACTOR'™)
MyBase.Bind(txtArea, "F_AREA'™)
MyBase.Bind(txtProjectName, "'C_PROJECTNAME™)
MyBase.Bind(txtSParam, "F_S')
MyBase .Bind(txtLParam, "F_L')
MyBase.Bind(ddIPipeType, "F_CFACTOR'™)
MyBase.Bind(txtMainCross, "I _MAINNODE')
MyBase. Initialize()

End Sub

Private Sub DeleteData(ByVal ProjectlD As String)
Dim Conn As New ClassConnection
Dim Sql = "DELETE FROM T_PROJECTSUB WHERE C_PROJECTID=@ID"
Conn_AddParameter(*'@1D", ProjectlD)
Conn.CommandText = Sql
Conn.ExecuteNonQuery()
Conn.Dispose()
End Sub

Private Sub SetArray(ByVal ProjectlD As String, Byval Col As
Intl6, ByVal Row As Intl6)

DeleteData(ProjectlD)

Dim CNode As String = "

Dim NNode As String = """

For I As Intl6 =1 To 1

For J = 1 To Col

CNode = "N" + 1.ToString() + J.ToString()
Dim Db As New ClassExecuteBinding
Db.TableName = "T_PROJECTSUB"
Db.RefField = ""C_NODEID"
Db.RefValue = txtProjectlD.Text + CNode
Db.Bind(txtProjectlD.Text + CNode, *"'C_NODEID'™)
Db.Bind(CNode, "C_NODE')
Db.Bind(ProjectID, *C_PROJECTID")
Db.Bind(J, "1_COL'")
Db.Bind(l, "1_ROW')
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Db.Bind(NNode, "C_NNODE')
Db.Bind(1, "1 _ORDERTYPE'™)
Db.Bind(0, "1_ORDERNO')
NNode = CNode
Db.Execute()

Next

CNode e

NNode e

Next
End Sub

Private Function DeleteMainNode(ByVal ProjectlD As String, ByVval
NodelD As String) As Boolean
Dim Conn As New ClassConnection
Dim Sql As String = "DELETE T_PROJECTSUB WHERE
C_PROJECTID=@PROJECTID AND C_NODE=@NODEID"
Conn_AddParameter (""@PROJECTID"™, ProjectlD)
Conn.AddParameter ("*@NODEID™", NodelD)
Dim Flag As Boolean = Conn.ExecuteNonQuery()
Conn.Dispose()
Return Flag
End Function

Private Sub SetMainCrossNode(ByVal N As Integer)

For I As Intl6 = 1 To N
Dim CNode As String = "M" + ClassOther_Format(l, 2)
Dim Db As New ClassExecuteBinding
Db.TableName = "T_PROJECTSUB"
Db.RefField = ""C_NODEID"
Db_RefValue = txtProjectlD.Text + CNode
Db.Bind(txtProjectlID.Text + CNode, "C_NODEID')
Db.Bind(CNode, "'C_NODE'")
Db.Bind(txtProjectID.Text, "C_PROJECTID™)
Db.Bind(0, *"I1_COL"™)
Db.Bind(0, "I_ROW')
Db.Bind(2, "I1_ORDERTYPE™)
Db.Bind(l, "I1_ORDERNO'™)
Dim Flag As Boolean = Db.Execute()
Db.Dispose()

Next

End Sub

Public Overrides Function Execute() As Boolean

MyBase.RefValue = txtProjectlD.Text

Dim getElement As New ClassCalElement()

getElement.Area = ClassOther.ToDouble(txtArea.Text)

getElement.SParam = ClassOther.ToDouble(txtSParam.Text)

Dim ElementNo As Integer =
getElement.getElementNo(ClassOther.ToDouble(txtArea.Text),
ClassOther.ToDouble(txtSParam.Text))

Dim Row As Integer =
getElement.getNodeRow(ClassOther.ToDouble(txtArea.Text),
ClassOther.ToDouble(txtSParam.Text),

ClassOther _ToDouble(txtLParam.Text))
MyBase.Bind(dteProjectDate.DateValue, "D _PROJECTDATE'™)
MyBase.Bind(ElementNo, "I _COL"™)

MyBase.Bind(Row, "'1_ROW'™)



SetArray(txtProjectID.Text, ElementNo, Row)
SetMainCrossNode(ClassOther.Tolntl6(txtMainCross.Text))
Return MyBase.Execute()

End Function

Protected Sub btnGEN_Click(ByVal sender As Object, Byval e As
System._Web .Ul . ImageClickEventArgs) Handles btnGEN.Click
txtProjectID.Text = ClassOther.GenCode(*'P', '"C_PROJECTID",
"T_PROJECT", 3)
End Sub

Public Overrides Function CheckExist(ByVal TableName As String,
ByVal RefField As String, ByVal RefValue As String) As Boolean
Return MyBase.CheckExist(TableName, RefField, RefVvalue)
End Function

Protected Sub btnSave Click(ByVal sender As Object, Byval e As
System.EventArgs) Handles btnSave.Click

IT (_FlagNew = True And CheckExist("'T_PROJECT",
""C_PROJECTID", txtProjectID.Text) = True) Then
ClassOther _MessageAlert(Me.Page, 'siadmaniifldnuudingandmuania

')
Else
IT (Execute() = True) Then
SetBranchLine.ProjectlD = txtProjectlD.Text
ClassOther .MessageAlert(Me.Page, 'msiuiindoyaasoauysaiudr’")
Else
ClassOther .MessageAlert(Me.Page, "msiuiindoyaiianain’)
End IFf
End IT
_FlagNew = False
End Sub

Protected Sub btnNew_Click(ByVal sender As Object, ByVal e As
System.EventArgs) Handles btnNew.Click
MyBase. [New] O
txtProjectlD.Text = ClassOther.GenCode(*'P", ''C_PROJECTID",
"T_PROJECT", 3)
_FlagNew = True
End Sub

Private Sub SetValue()
Dim Sql As String = "SELECT OCCUPANCYID,OCCUPANCYNAME FROM
VW_OCCUPENCYMAP **
ClassOther.ListObject(Sgl, ddlOccupancy, ""***den***'")
Sql = "SELECT F_VALUE,C_NAME FROM T_PIPETYPE"
ClassOther._ListObject(Sgl, ddIPipeType, "Pipe Type'™)
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End Sub

Private Sub SetNavigate()
ManageTools.TableName = "T_PROJECT"
ManageTools.RefField = "C_PROJECTID"
ManageTools.FetchingExec()
MyBase.RefValue = ManageTools.RefValue()
MyBase.LoadData()
SetBranchLine.ProjectlD = ManageTools.RefValue()
LoadExist()

End Sub

Private Sub LoadExist()
Dim Rs As New ClassRecord
Dim Sql As String = "SELECT PROJECTDATE FROM VW_PROJECT WHERE
PROJECTID=@ID""
Rs.AddParameter('@I1D", txtProjectlD.Text)
Rs.Open(Sql)
IT (Rs.RowCount() > 0) Then
dteProjectDate ._DateValue = Rs('PROJECTDATE™).ToString(Q)
End If
Rs.Dispose()
End Sub

Protected Sub Page_lLoad(ByVal sender As Object, ByVal e As
System.EventArgs) Handles Me.Load

Initialize()
IT Not Page.lsPostBack Then
_FlagNew = True
SetValue()
SetNavigate()
End If
AddHandler ManageTools.EventNew, AddressOf EventNew
AddHandler ManageTools.EventSave, AddressOf EventSave
AddHandler ManageTools.EventMoveBack, AddressOf EventMove
AddHandler ManageTools.EventMoveFirst, AddressOf EventMove
AddHandler ManageTools.EventMovelLast, AddressOf EventMove
AddHandler ManageTools.EventMoveNext, AddressOf EventMove
AddHandler ManageTools.EventSearch, AddressOf EventSearch
AddHandler SearchProject.ChooseProjectEvent, AddressOf
EventChoose
AddHandler SearchProject.UnHideProjectEvent, AddressOf
UnHideProjectHandler

End Sub

Private Sub EventNew(ByVal Sender As Object, ByVal e As
EventArgs)
MyBase. [New] O
_FlagNew = True
End Sub

Private Sub EventSave(ByVal Sender As Object, ByVal e As
EventArgs)
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IT ( FlagNew = True And CheckExist("T_PROJECT",
""C_PROJECTID", txtProjectID.Text) = True) Then
ClassOther.MessageAlert(Me.Page, "'siadsnanidlinuudingandmuania

Tnd™)
Else
IT (Execute() = True) Then
SetBranchLine.ProjectlD = txtProjectlID.Text
ClassOther ._MessageAlert(Me.Page, "msiudindoyaaiauysaiuda"")
Else
ClassOther._MessageAlert(Me.Page, "'msiuiinfeyaianan'")
End If
End If
_FlagNew = False
End Sub

Private Sub UnHideProjectHandler(ByVal Sender As Object, ByVal e
As EventArgs)
ModalPopSearch.Show()
End Sub

Private Sub EventMove(ByVal Sender As Object, ByVal e As
IndexEventArgs)
Dim ID As String = e.Fieldval
MyBase.RefValue = ID
MyBase.LoadData()
SetBranchLine.ProjectID = ID
LoadExist()
End Sub

Private Sub EventSearch(ByVal Sender As Object, ByVal e As
EventArgs)
ModalPopSearch.Show()

End Sub

Private Sub EventChoose(ByVal Sender As Object, ByVal e As
IndexEventArgs)

Dim ID As String = e.Fieldval
MyBase .RefValue = ID
SetBranchLine.ProjectID = ID
_FlagNew = False
MyBase.LoadData()
LoadExist()
ManageTools.Refvalue = e.Fieldval
ModalPopSearch.Hide()

End Sub

Protected Sub ddlOccupancy_SelectedlIndexChanged(ByVal sender As
Object, ByVal e As System._EventArgs) Handles
dd10ccupancy . SelectedIndexChanged

Dim Rs As New ClassRecord
Dim Sql As String = "SELECT AREA,KFACTOR,DENSITY,S FROM
VW_OCCUPENCYMAP WHERE OCCUPANCY ID=@ID"
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Rs.AddParameter('@1D", ddlOccupancy.SelectedValue)

Rs.Open(Sql)

IT Rs.RowCount() > 0 Then
txtArea.Text = Rs("AREA™) .ToString(Q)
txtDensity.Text = Rs('DENSITY™).ToString()
txtKFactor.Text = Rs("'KFACTOR"™).ToString()
txtSParam.Text = Rs(''S").ToString()
txtLParam.Text Rs('S™) .ToString()

End If

Rs.Dispose()

End Sub
End Class
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2.Create Fitting
Imports System.Text
Imports WEBComponent

Partial Class Application_CreateFitting
Inherits System.Web.Ul.UserControl

Private Sub SetValue(Q)

Dim Sgl As String = "SELECT C_BASEID,C_BASENAME FROM
T_BASEDATA WHERE C_BASEFILTER="FITTINGTYPE"""

ClassOther.ListObject(Sqgl, ddIType, "Fitting Type')
End Sub

Protected Sub btnSave Click(ByVal sender As Object, Byval e As
System.EventArgs) Handles btnSave.Click

End Sub
End Class
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3.Entry Factor

Imports WEBComponent

Imports System.Text

Partial Class Application_EntryFactor
Inherits ClassFormMaster

Private Shared _Row As Integer

Public Overrides Sub Initialize()
MyBase.TableName = "T_FACTOR"
MyBase.RefField = ""ROW"
MyBase.Bind(txtArea, '"F_AREA™)
MyBase .Bind(txtKFactor, "F_KFACTOR'™)
MyBase.Bind(ddlOccupancyType, "'C_OCCUPANCYTYPE'™)
MyBase. Initialize()

End Sub

Public Overrides Function Execute() As Boolean
Return MyBase.Execute()
End Function

Private Sub SetValue(Q)
Dim Sql As String = "SELECT C_BASEID,C_BASENAME FROM
T_BASEDATA WHERE C_BASEFILTER="0OCCUPANCY """
ClassOther.ListObject(Sqgl, ddlOccupancyType, '"***gon***'")
End Sub

Protected Sub Page Load(ByVal sender As Object, ByVal e As
System_EventArgs) Handles Me.Load
Initialize()
IT (Not Page.lsPostBack) Then
SetvValue()
DisplayData()

End If
End Sub

Protected Sub Edit _Command(ByVal Sender As Object, Byval e As
CommandEventArgs)
Dim id As String = CType(e.CommandArgument, String)
MyBase.Refvalue = id
_Row = ClassOther.Tolntl6(id)
End Sub

Protected Sub Delete Command(ByVal Sender As Object, ByVal e As
CommandEventArgs)
Dim id As String = CType(e.CommandArgument, String)
MyBase.Refvalue = id
MyBase.Delete()
DisplayData()

End Sub

Private Function SaveData() As Boolean
Dim Db As New ClassExecuteBinding
Db.TableName = "T_FACTOR"
Db.RefField = ""ROW"

If (Row <> 0) Then
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Db.RefvValue = Row

End If
Db._Bind(txtArea, "'F_AREA™)
Db.Bind(txtKFactor, "F_KFACTOR'™)
Db.Bind(dd10ccupancyType, ''C_OCCUPANCYTYPE'™)
Dim Flag As Boolean = Db.Execute()
Db.Dispose()
Return Flag

End Function

Private Sub DisplayData()
Dim Rs As New ClassRecord
Dim Sql As String = "SELECT ROW,AREA,KFACTOR,OCCUPANCY FROM
VW_OCCUPANCY""
Rs.Open(Sqgl)
grdData.DataSource = Rs.GetDataTable
grdData.DataBind()
Rs.Dispose()
End Sub

Protected Sub btnSave Click(ByVal sender As Object, ByVal e As
System.EventArgs) Handles btnSave.Click
IT SaveData() = True Then
ClassOther .MessageAlert(Me.Page, '"msiuiindoyaasoauysaiudr’")
Else
ClassOther.MessageAlert(Me.Page, "'msiuiinfeyaianan’")
End If
DisplayData()
_Row =0
End Sub

Protected Sub btnNew Click(ByVal sender As Object, ByVal e As
System.EventArgs) Handles btnNew.Click

_Row =0
MyBase. [New]
End Sub

End Class
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4. Entry Occupancy

Imports System.Text

Imports WEBComponent

Partial Class Application_EntryOccupancy
Inherits ClassFormMaster

Public Overrides Sub Initialize()
MyBase.TableName = "'T_OCCUPANCY"*
MyBase .RefField = ""C_OCCUPANCYID"
MyBase.Bind(txtOccupancylD, "C_OCCUPANCYID™)
MyBase.Bind(ddl0ccupancyType, "*C_OCCUPANCYTYPE™)
MyBase. Initialize()

End Sub

Public Overrides Function Execute() As Boolean
MyBase.RefValue = txtOccupancylD.Text
Return MyBase.Execute()

End Function

Protected Sub btnSave Click(ByVal sender As Object, ByVal e As
System.EventArgs) Handles btnSave.Click
IT Execute() = True Then
ClassOther .MessageAlert(Me.Page, '"msiuiindoyaasomuysaiudr’")
Else
ClassOther .MessageAlert(Me.Page, "'nsiiufndyadawain’")
End If
DisplayData()
End Sub

Private Sub DisplayData()
Dim Rs As New ClassRecord
Dim Sgl As String = "SELECT
OCCUPANCY ID,0CCUPANCYNAME ,OCCUPANCYTYPE FROM VW_OCCUPENCYMAP'

Rs.Open(Sql)

IT (Rs.RowCount() > 0) Then
grdData.DataSource = Rs.GetDataTable()
grdData.DataBind()

End IT
Rs.Dispose()
End Sub

Protected Sub btnNew Click(ByVal sender As Object, Byval e As
System.EventArgs) Handles btnNew.Click
MyBase.[New] O
txtOccupancylD.Text = ClassOther.GenCode(''0",
"'C_OCCUPANCYID", "T_OCCUPANCY'", 3)
End Sub

Protected Sub btnGEN_Click(ByVal sender As Object, ByvVal e As
System_Web .Ul . ImageClickEventArgs) Handles btnGEN.Click
txtOccupancylID.Text = ClassOther.GenCode(''0",
"C_OCCUPANCYID™", "T_OCCUPANCY", 3)

End Sub
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Protected Sub Edit_Command(ByVal Sender As Object, ByVal e As
CommandEventArgs)
Dim ID As String = CType(e.CommandArgument, String)
MyBase.RefValue = ID
MyBase.LoadData()

End Sub

Protected Sub Delete_Command(ByVal Sender As Object, ByVal e As
CommandEventArgs)
Dim ID As String = CType(e.CommandArgument, String)
Dim Conn As New ClassConnection
Dim Sql As String = "DELETE FROM T_OCCUPANCY WHERE
C_OCCUPANCYID=@I1D""
Conn._AddParameter("'@1D", 1D)
Conn.ExecuteNonQuery()
Conn_Dispose()
DisplayData()
End Sub

Protected Sub Page Load(ByVal sender As Object, ByVval e As
System.EventArgs) Handles Me.Load
Initialize()
IT (Not Page.lsPostBack) Then
DisplayData()
End If
End Sub
End Class
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5. Set Branch Line

Imports WEBComponent
Imports System.Text
Imports System.Collections.Generic

Partial Class Application_SetBranchLine
Inherits ClassFormMaster

Private Shared ProjectlD As String = "
Public WriteOnly Property ProjectiD() As String
Set(ByVval value As String)
_ProjectlD = value
ChooseNode ()
DisplayData()
End Set
End Property

Private Function GetFirstMain(ByVal ProjectlID As String) As
String
Dim Rs As New ClassRecord
Dim Sql As String = "SELECT NODE FROM VW_MAINCROSS WHERE
PROJECTID=@ID""
Rs.AddParameter('@1D", ProjectlID)
Dim Node As String = """
Rs.Open(Sql)
IT (Rs.RowCount() > 0) Then
Node = Rs('NODE™).ToString()
End If
Rs.Dispose()
Return Node
End Function

Private Sub ChooseNode()
ddINode. lItems.Clear()
Dim Sql As String = "SELECT 1_COL FROM T_PROJECT WHERE
C_PROJECTID=@ID"
Dim Rs As New ClassRecord
Rs.AddParameter(""@ID", _ProjectlD)
Rs.Open(Sql)
Dim Node As Integer = 0
IT (Rs.RowCount() > 0) Then
Node = ClassOther.Tolntl6(Rs('I_COL™).ToString())
End If
Rs.Dispose()
ddINode.ltems._Clear()
Dim LastBranch As String = """
Dim LastMinor As String = """
For I As Integer = 1 To Node
IT (1 < Node) Then
ddINode.ltems_Add(New Listltem('N1" + 1.ToString() +
-+ N1+ (I + 1).ToString(), 1.ToString()))
Else
ddINode. ltems.Add(New Listltem("'N1" + 1.ToString() +
- + GetFirstMain(_ProjectID), 1.ToString()))
LastBranch = GetFirstMain(_ProjectlD) + "-"
End IFf
Next
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Dim MList As New List(Of String)
Rs = New ClassRecord
Sql = "SELECT C_NODE FROM T_PROJECTSUB WHERE C_PROJECTID=@ID
AND 1_ORDERTYPE=2"
Rs.AddParameter(*'@1D", _ProjectlD)
Rs.Open(Sql)
IT (Rs.RowCount() > 0) Then
For 1 As Integer = 0 To Rs.RowCount() - 1
MList.Add(Rs(*"C_NODE'") .ToString())
Rs.MoveNext()
Next
End If
Rs.Dispose()
Dim LastMain = "

Dim J As Integer = 0
For I As Integer = O To MList.Count - 2
ddINode.ltems_Add(New Listltem(MList(l) + "-" + MList(l +
1), MList(l)))
Next

"For Each p As String In MList

. ddINode. I'tems.Add(New Listltem(p + MList(J + 1), p))
) "LastBranch = p + "-"

" J+=1
"Next
End Sub

Private Sub SetValue(Q)
Dim Sql As String = "SELECT F_VALUE,C_NAME FROM T_FITTING"
ClassOther._ListObject(Sqgl, ddIFitting, "Fitting™)
Sql = "SELECT F_VALUE,C_NAME FROM T_DIAMETER"
ClassOther.ListObject(Sgl, ddIDiameter, ''Diameter')
Sql = "'SELECT C_BASEID,C BASENAME FROM T_BASEDATA WHERE
C_BASEFILTER="FITTINGTYPE"""
ClassOther.ListObject(Sqgl, ddIFitingType, "Fitting Type')
End Sub

Protected Sub Page Load(ByVal sender As Object, ByVval e As
System.EventArgs) Handles Me.Load
IT (Not Page.lsPostBack) Then
ChooseNode ()
SetvValue()
End If

End Sub

Private Function GetNodelD(ByVal Col As Integer) As String
Return "N" + "1™ + Col.ToString()
End Function

Private Function DeleteNode(ByVal ProjectlD As String, ByVval
NodelD As String) As Boolean
Dim Conn As New ClassConnection
Dim Sql As String = "DELETE T_PROJECTSUB WHERE
C_PROJECTID=@PROJECTID AND C_NODE=@NODEID"
Conn.AddParameter (""@PROJECTID'", ProjectlD)
Conn_AddParameter ("*@NODEID", NodelD)
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Dim Flag As Boolean = Conn.ExecuteNonQuery()
Conn.Dispose()
Return Flag

End Function

Private Function CheckNum(ByVal Str As String) As Boolean
Dim Flag As Boolean = False
Try
Convert.Tolntl6(Str)
Flag = True
Catch ex As Exception
Flag = False
End Try
Return Flag
End Function

Private Function SaveData() As Boolean
Dim Db As New ClassExecuteBinding
Dim ID As String = ddINode.Selectedvalue
Db.TableName = "T_PROJECTSUB"
Db.RefField = ""C_NODEID"

IT CheckNum(ddINode.SelectedValue) = True Then
Db.RefValue = ProjectlID +
GetNodelD(ClassOther.Tolntl16(ddINode.SelectedValue))
Db.Bind(_ProjectlD +
GetNodelD(ClassOther.Tolntl6(ddINode.SelectedValue)), "C_NODEID')

Db._Bind(GetNodelD(ClassOther.Tolntl6(ddINode.Selectedvalue)),
"'C_NODE™)
Db.Bind(1, '"1_ORDERTYPE™)
Else
Db.RefvValue = ProjectID + ddINode.Selectedvalue
Db._Bind(_ProjectlD + ddINode.SelectedValue, ""C_NODEID™)
Db.Bind(ddINode.Selectedvalue, "C_NODE'™)
Db.Bind(2, '"1_ORDERTYPE™)
End IFf
Db.Bind(_ProjectlD, "C_PROJECTID")
Db._Bind(ddIFitting.SelectedvValue, "F_FITING™)
Db.Bind(ddIFitting.-Text, "C_FITING™)
Db.Bind(ddIDiameter.SelectedValue, '"F _DIAMETER'™)
Db.Bind(ddIDiameter.Text, "'C_DIAMETER™)
Db.Bind(txtElv.Text, "F_ELEVATION')
Db.Bind(txtLong.Text, "F_LENGHT'™)
Dim Flag As Boolean = Db.Execute()
Db.Dispose()
Return Flag

End Function

Private Sub DisplayData()
Dim Rs As New ClassRecord
Dim Sql As String = "CAL_BRANCHLINE"
Rs.CmdType = Data.CommandType.StoredProcedure
Rs.AddParameter ("'@PROJECTID", ProjectliD)
Rs.Open(Sql)
grdData.DataSource = Rs.GetDataTable()
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grdData.DataBind()
Rs.Dispose()
End Sub

Protected Sub btnSave Click(ByVal sender As Object, ByvVal e As
System.EventArgs) Handles btnSave.Click
SaveData()
DisplayData()
End Sub

Protected Sub ddIFitingType_SelectedlndexChanged(ByVal sender As
Object, ByVval e As System.EventArgs) Handles
ddIFitingType.SelectedlndexChanged

ddIFitting.ltems.Clear()

Dim Sgl As String = "SELECT DISTINCT F_VALUE,C NAME FROM
T_FITTING WHERE C_TYPEID=""" +
ddIFitingType.SelectedValue.Replace(**'"", ") .Replace(*'--"", ™) + "

ClassOther._ListObject(Sqgl, ddIFitting, "Fitting')

End Sub
End Class
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6. Set Cross Main

Imports System.Text

Imports WEBComponent

Partial Class Application_SetMainCross
Inherits ClassFormMaster

Private Shared ProjectlD As String = "
Public WriteOnly Property ProjectiD() As String
Set(ByVal value As String)
_ProjectlD = value
End Set
End Property

Private Function GenNodelD(ByVal OrderNode As Integer) As String
Return "M" + ClassOther.Format(OrderNode, 2)
End Function

Private Function DeleteNode(ByVal ProjectlD As String, ByVval
NodelD As String) As Boolean
Dim Conn As New ClassConnection
Dim Sql As String = "DELETE T_PROJECTSUB WHERE
C_PROJECTID=@PROJECTID AND C_NODE=@NODEID"
Conn.AddParameter (""@PROJECTID'", ProjectlD)
Conn.AddParameter ("'@NODEID", NodelD)
Dim Flag As Boolean = Conn.ExecuteNonQuery()
Conn_Dispose()
Return Flag
End Function

Private Function SaveData() As Boolean
Dim Db As New ClassExecuteBinding
Db.TableName = "'T_PROJECTSUB"
Db.RefField = ""ROW"
DeleteNode(_ProjectlD, GenNodelD(txtMNode.Text))
Db.Bind(GenNode ID(txtMNode.Text), '"C_NODE')
Db.Bind(_ProjectlID, *"C_PROJECTID™)
Db._Bind(ddIFitting.SelectedvValue, "F_FITING™)
Db.Bind(ddIFitting.Text, "C_FITING™)
Db.Bind(ddIDiameter .SelectedValue, "F_DIAMETER')
Db.Bind(ddIDiameter.Text, '"C_DIAMETER')
Db.Bind(txtElv.Text, "F_ELEVATION')
Db.Bind(txtLong.Text, "F_LENGHT")
Dim Flag As Boolean = Db.Execute()
Db.Dispose()
Return Flag

End Function

Private Sub SetValue(Q)
Dim Sql As String = "SELECT F_VALUE,C_NAME FROM T_FITTING"
ClassOther._ListObject(Sqgl, ddIFitting, "Fitting')
Sql = "SELECT F_VALUE,C_NAME FROM T_DIAMETER"
ClassOther._ListObject(Sql, ddIDiameter, "Diameter')
Sql = "'SELECT C_BASEID,C BASENAME FROM T_BASEDATA WHERE
C_BASEFILTER="FITTINGTYPE""
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ClassOther.ListObject(Sgl, ddIFitingType, "Fitting Type')
End Sub

Protected Sub Page_lLoad(ByVal sender As Object, ByVal e As
System.EventArgs) Handles Me.Load
IT Not Page.lsPostBack Then
Setvalue()
End If
End Sub

Protected Sub ddIFitingType_SelectedlndexChanged(ByVal sender As
Object, ByVval e As System.EventArgs) Handles
ddIFitingType.SelectedlndexChanged

ddIFitting.ltems.Clear()

Dim Sgl As String = "SELECT DISTINCT F_VALUE,C NAME FROM
T_FITTING WHERE C_TYPEID=""" +
ddIFitingType.SelectedValue.Replace(**'"", ") .Replace(*'--"", ™) + "

ClassOther._ListObject(Sqgl, ddIFitting, "Fitting')

End Sub
End Class



7. Set Declare Variable

set ANSI_NULLS ON
set QUOTED_IDENTIFIER ON
GO

-— -- Create date: <Create Date,17/04/2553>
-— Description: <Description,>

ALTER PROCEDURE [dbo].[CAL_BRANCHLINE]
@PROJECTID VARCHAR(20)
AS
BEGIN
Declare @Output Table
(
CNODE Varchar(10),
Pe Decimal (18,2),
Pf Decimal (18,2),
Pt Decimal (18,2),
QSelf Decimal (18,2),
QTotal Decimal(18,2),
L Decimal(18,2),
F Decimal (18,2),
T Decimal(18,2),
Dia Decimal(18,2),
Elv Decimal(18,2),
PNODE Varchar(10),
NNODE Varchar(10)
)
Declare @QSelf Decimal(18,2);
Set @Qself=0.0;
Declare @QTotal Decimal (18,2);
Declare @PZero Decimal (18,2);
Declare @Density Decimal(18,2);
Declare @KFactor Decimal(18,2);
Declare @Pe Decimal(18,2);
Declare @PT Decimal(18,2);
Declare @Pt Decimal(18,2);
Declare @L Decimal (18,2);
Declare @F Decimal (18,2);
Declare @S Decimal (18,2);
Declare @H Decimal (18,2);
Declare @CFactor Decimal(18,2);
Declare @Row Int;
Declare @Col Int;
SELECT @Density=F DENSITY,@KFactor=F_KFACTOR,
@Col=1_COL,@S=F_S,@CFactor=F_CFACTOR ,@H=F_L
FROM T_PROJECT WHERE C_PROJECTID=@PROJECTID;

SELECT @Col=COUNT(C_NODE) FROM T_PROJECTSUB WHERE
C_PROJECTID=@PROJECTID AND I_ORDERTYPE=1;

DECLARE @T Decimal(18,2);
SET @T=@L+@F;
SET @QTotal=@S*@H*@Density;
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SET @PZero=Power (@QTotal/@KFactor,b2);
Declare @i Int;

Declare @CNode Varchar(10);

Declare @NNode Varchar(10);

Declare @Dia Decimal (18,2);

Declare @Elv Decimal(18,2);

Declare @PNode Varchar(10);

SET @PNode="";

SET @i=1;

Declare @PtZero Decimal (18,2);

While (@1 <=@COL)
Begin

SET @CNode="N"+"1"+cast(@i AS VARCHAR(2))

SELECT
@Dia=F_DIAMETER,@Elv=F_ELEVATION,@L=F LENGHT,@F=F_FITING

FROM T_PROJECTSUB WHERE C_PROJECTID=@PROJECTID AND
C_NODE=@CNode;

if(@i>1D)
Begin
Set @Pe=0.433*QElv;
Set @Pt=@PtZero;
Set @PtZero=@Pf+@Pe+@Pt;
Set @Qself=@KFactor*sqrt(@Pt);
Set @QTotal=@QTotal+ @Qself;
SET
@PF=(4.52*power(@QTotal,1.85)*@L)/(power (@CFactor,1.85)*power(@Dia,4.
87))

End

else
if(@i=1)
Begin

Set @Pe=0.433*QElv;

SET
@PF=(4.52*power(@QTotal,1.85)*@L)/ (power (@CFactor,1.85)*power(@Dia,4.
87))

Set @Pt=@PZero;

SET @PtZero=@Pe+@Pf+@Pt;

End

if(@i<@CcoL)
SET @NNode="N"+"1"+cast(@i+1 AS VARCHAR(2)):
else
IT @i=@Col
Begin
SELECT @NNode=MIN(NODE)
FROM VW_MAINCROSS WHERE PROJECTID=@PROJECTID ;
End
- ELSE
- Begin
- SELECT @NNode=MIN(NODE)
- FROM VW_MAINCROSS WHERE PROJECTID=@PROJECTID AND ;
-— End
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INSERT INTO
@Output(CNODE,Pe,Pf,Pt,QSel f,QTotal ,Dia,Elv,L,F,T,PNODE, NNODE)

VALUES(@CNode, @Pe, @PT,@Pt,@QSel f,@QTotal ,@Dia,@Elv,@L,Q@F, @L+QF,
@PNode , @NNode)

IT @i=@Col
SELECT @PtZero=Pe+PT+Pt,@QTotal=QTotal ,@CNode=NNODE
FROM @Output WHERE CNODE=@CNode;

SET @PNode=@NNode;

UPDATE T_PROJECTSUB SET
F _PE=@Pe,F PF=@Pf,F PT=@Pt,F_SELFFLOWRATE=@QSelf,F TOTALFLOWRATE=@QTo
tal,

C_NNODE=@NNode,C_ PNODE=@PNode

WHERE C_NODE=@CNode AND C_PROJECTID=@PROJECTID;

SET @i=@i+1;

SET @QSelf=0;

SET @KFactor=@Qtotal/sqrt(@PtZero);
Declare @MNode Varchar(10);

SET @i=1;

DECLARE @CURS CURSOR
SET @CURS=CURSOR FAST_FORWARD
FOR
SELECT NODE,L,F,ELV,DIA FROM VW_MAINCROSS WHERE
PROJECT ID=@PROJECTID

OPEN @CURS
FETCH NEXT FROM @CURS
INTO @MNode,@L,@F,@ElIv,@Dia

WHILE @@FETCH_STATUS = O
BEGIN

if Qi=1
Begin

Set @Pt=@PtZero;

Set @Pe=0.433*QElv;

Set
@PF=(4.52*power(@QTotal,1.85)*@L)/ (power (@CFactor,1.85)*power(@Dia,4.
87));

Set @PtZero=@Pt+@Pe+ @PT;

Set @QTotal=@QTotal+@QSelf;

End
else
Begin
Set @Pt=@PtZero;
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Set @Qself=@KFactor*sqrt(@Pt);

Set @Pe=0.433*QElv;

Set
@PFf=(4.52*power (@QTotal ,1.85)*@L)/(power (@CFactor,1.85)*power(@Dia,4.
87));

Set @PtZero=@Pt+@Pe+ @PT;

Set @QTotal=@QTotal+@QSelf;

End

SELECT @NNode=MIN(NODE)

FROM VW_MAINCROSS WHERE PROJECTID=@PROJECTID AND
NODE>@MNode ;

INSERT INTO
@Output(CNODE, Pe,Pf,Pt,QSelf,QTotal ,Dia,EIlv,L,F,T,PNODE,NNODE)

VALUES(@MNode, @Pe, @PT,@Pt,@Qsel f,@QTotal ,@Di1a,@Elv,@L,QF, @L+QF,
@MNode , @NNode)

UPDATE T_PROJECTSUB SET
F_PE=@Pe,F PF=@Pf,F_PT=@Pt,F_SELFFLOWRATE=@QSelf,F TOTALFLOWRATE=@QTo
tal,

C_NNODE=@NNode ,C_ PNODE=@PNode

WHERE C_NODE=@CNode AND C_PROJECTID=@PROJECTID;

SET @1=@1+1;

FETCH NEXT FROM @CURS

INTO @MNode,@L,@F,@ElIv,@Dia
END

CLOSE @CURS L = (!
DEALLOCATE @CURS /* ox1.AN%AOjA*/

SELECT * FROM @OUTPUT WHERE Pe IS NOT NULL AND Pf 1S NOT NULL

END
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1. ClasslI

2. ClassII

3. ClassIII

4. ClassIV
1. Class1

A Class I commodity shall be defined as a noncombustible product that meets one of the
following criteria:
(1) Placed directly on wooden pallets
(2) Placed in single-layer corrugated cartons, with or without single-thickness cardboard
dividers, with or without pallets
(3) Shrink-wrapped or paper-wrapped as a unit load with or without pallets
A19819 Commodity Class I unaudi idalilgadoessio i
Alcoholic Beverages
Cartoned or uncartoned
- Up to 20 percent alcohol in metal, glass, or ceramic containers
Appliances, Major (e.g., stoves, refrigerators)
- Not packaged, no appreciable plastic exterior trim
Batteries
Dry cells (nonlithium or similar exotic metals)
- Packaged in cartons
Automobile
- Filled*
Bottles, Jars

Empty, cartoned



199

- Glass

Filled noncombustible liquids

- Glass, cartoned

- Plastic, cartoned [less than 5 gal (18.9 L)]
- Plastic, PET

Filled noncombustible powders

- Glass, cartoned

Canned Foods

In ordinary cartons

Cans

Metal

- Empty

Cement

Bagged

Coffee

Canned, cartoned

Fertilizers

Bagged

- Phosphates

File Cabinets

Metal

- Cardboard box or shroud

Fish or Fish Products

Frozen

- Nonwaxed, nonplastic packaging
Canned

- Cartoned

Frozen Foods

Nonwaxed, nonplastic packaging

Fruit



Fresh

- Nonplastic trays or containers
- With wood spacers

Ice Cream

Meat, Meat Products

- Bulk

- Canned, cartoned

- Frozen, nonwaxed, nonplastic containers
Metal Desks

- With plastic tops and trim
Milk

- Nonwaxed-paper containers
- Waxed-paper containers

- Plastic containers

Motors

- Electric
Nuts

- Canned, cartoned

Paints

Friction-top cans, cartoned

- Water-based (latex)

Plastic Containers

- Noncombustible liquids or semiliquids in plastic containers less than 5 gal (18.9 L)

capacity

Poultry Products

- Canned, cartoned

- Frozen, nonwaxed, nonplastic containers
Salt

Bagged

Syrup

200
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Drummed (metal containers)

Transformers

Dry and oil filled

Wire

Bare wire on metal spools on wood skids

*Most batteries have a polypropylene case and, if stored empty, should be treated as a
Group A plastic. Truck batteries, even where filled, should be considered a Group A

plastic because of their thicker walls.

2. Class II.

A Class II commodity shall be defined as a noncombustible product that is in slatted
wooden crates, solid wood boxes, multiple-layered corrugated cartons, or equivalent combustible
packaging material, with or without pallets.

@10819 Commodity Class II {undudnii hife Iilgadogede lali
Alcoholic Beverages
Up to 20 percent alcohol in wood containers
Appliances, Major (e.g., stoves)
Corrugated, cartoned (no appreciable plastic trim)
Baked Goods
Cookies, cakes, pies
- Frozen, packaged in cartons*
Batteries
Dry cells (nonlithium or similar exotic metals) in blister pack in cartons
Bottles, Jars
Filled noncombustible powders
- Plastic PET
Boxes, Crates
Empty, wood, solid walls
Fertilizers

Bagged



- Nitrates
Fish or Fish Products

Frozen

- Waxed-paper containers, cartoned

- Boxed or barreled

Frozen Foods

Waxed-paper containers, cartoned
Leather Hides

Baled

Light Fixtures

Nonplastic

- Cartoned

Marble

Artificial sinks, countertops

- Cartoned, crated

Meat, Meat Products

- Frozen, waxed-paper containers
- Frozen, expanded plastic trays
Pharmaceuticals

Pills, powders

- Glass bottles, cartoned
Nonflammable liquids

- Glass bottles, cartoned

Photographic Film

- Motion picture or bulk rolls of film in polycarbonate, polyethylene, or metal cans;

polyethylene bagged in cardboard boxes

Plastic Containers

Noncombustible liquids or semiliquids (such as ketchup) in plastic containers with

202

nominal wall thickness of % in. (6.4 mm) or less and larger than 5 gal (18.9 L) capacity

Poultry Products
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Frozen (on paper or expanded plastic trays)
Powders (ordinary combustibles — free flowing)

In paper bags (e.g., flour, sugar)

Salt

Packaged, cartoned

Shock Absorbers

Metal dust cover

Signatures

Book, magazines

- Solid array on pallet

Syrup

Barreled, wood

Wire

- Bare wire on wood or cardboard spools on wood skids

- Bare wire on metal, wood, or cardboard spools in cardboard boxes on wood skids
- Single- or multiple-layer PVC-covered wire on metal spools on wood skids
- Insulated (PVC) cable on large wood or metal spools on wood skids

Wood Products

Solid piles

- Lumber, plywood, particle board, pressboard (smooth ends and edges)
*The product is in a plastic-coated package in a corrugated carton. If packaged in a metal

foil, it can be considered Class I.

3. Class III.

A Class III commodity shall be defined as a product fashioned from wood, paper, natural
fibers, or Group C plastics with or without cartons, boxes, or crates and with or without pallets.
5.6.3.3.2 A Class Il commodity shall be permitted to contain a limited amount (5 percent by

weight or volume or less) of Group A or Group B plastics.
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#10619 Commodity Class II Jaungufiaedietene 1

Aerosols

Cartoned or uncartoned
- Level 1

Baked Goods
Cookies, cakes, pies

- Packaged, in cartons
Beans

Dried

- Packaged, cartoned
Bread

Wrapped, cartoned
Butter

Whipped spread
Candy

Packaged, cartoned
Cartons

Corrugated

- Unassembled (neat piles)
Cereals

Packaged, cartoned
Charcoal

Bagged

- Standard

Cheese

- Packaged, cartoned
- Wheels, cartoned
Chewing Gum
Packaged, cartoned

Chocolate
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Packaged, cartoned

Cloth

Cartoned and not cartoned
- Natural fiber, viscose
Cocoa Products

Packaged, cartoned
Coffee

Packaged, cartoned
Coffee Beans

Bagged

Cotton

Packaged, cartoned
Diapers

Cotton, linen

Dried Foods

Packaged, cartoned

Fish or Fish Products
Frozen

- Plastic trays, cartoned
Frozen Foods

Plastic trays

Furniture

Wood

- No plastic coverings or foam plastic cushioning
Grains — Packaged in Cartons
- Barley

- Rice

- Oats

Margarine

Up to 50 percent oil (in paper or plastic containers)
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Mattresses

Standard (box spring)
Nuts

- Packaged, cartoned

- Bagged

Paper Products

Books, magazines, stationery, plastic-coated paper food containers, newspapers,
cardboard games, cartoned tissue products

Paper, Rolled

In racks or on side

- Medium or heavyweight

Photographic Film

- 35-mm in metal film cartridges in polyethylene cans in cardboard boxes
- Paper, in sheets, bagged in polyethylene, in cardboard boxes
PVC (polyvinyl chloride)

- Flexible (e.g., cable jackets, plasticized sheets)

- Rigid (e.g., pipe, pipe fittings)

- Bagged resins

Rags

Baled

- Natural fibers

Shingles

Asphalt-coated fiberglass

Shock Absorbers

Plastic dust cover

Skis

Wood

Textiles

Natural fiber clothing or textile products

Synthetics (except rayon and nylon) —
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50/50 blend or less

- Thread, yarn on wood or paper spools

- Fabrics

Tobacco Products

In paperboard cartons

Wood Products

- Spools (empty)

- Toothpicks, clothespins, hangers in cartons

- Doors, windows, wood cabinets, and furniture
4. Class IV

A Class IV commodity shall be defined as a product, with or without pallets, that meets

one of the following criteria:

(1) Constructed partially or totally of Group B plastics

(2) Consists of free-flowing Group A plastic materials

(3) Contains within itself or its packaging an appreciable amount (5 percent to 15
percent by weight or 5 percent to 25 percent by volume) of Group A plastics
5.6.3.4.2 The remaining materials shall be permitted to be metal, wood, paper, natural or

synthetic fibers, or Group B or Group C plastics.

#10819 Commodity Class IV IRunauigadiodiso i
Ammunition
Small arms, shotgun
- Packaged, cartoned
Bottles, Jars
Empty, cartoned
- Plastic PET (polyethylene terephthalate)

Filled noncombustible powders



- Plastic, cartoned [less than 1 gal (3.8 L)]
Cartons

Corrugated

- Partially assembled

Cloth

Cartoned and not cartoned

- Syntheticl

Diapers

Disposable with plastics and nonwoven fabric (in cartons)

Fiberglass Insulation

- Paper-backed rolls, bagged or unbagged
Furniture

Wood

- With plastic coverings
Liquor

100 proof or less, 1 gal (3.8 L) or less, cartoned
- Glass (palletized)2

- Plastic bottles
Matches

Packaged, cartoned

- Paper
Nail Polish

1-0z to 2-0z (29.6-ml to 59.1-ml) glass, cartoned
Paints

Friction-top cans, cartoned

- Oil based
Paper, Rolled

In racks

- Lightweight

Paper, Waxed
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Packaged in cartons
Pharmaceuticals

Pills, powders

- Plastic bottles, cartoned

Photographic Film

- Rolls in polycarbonate plastic cassettes, bulk wrapped in cardboard boxes

PVA (polyvinyl alcohol) Resins
Bagged

Rags

Baled

- Synthetic fibers

Rubber

Natural, blocks in cartons

Shingles

Asphalt-impregnated felt

Skis

Foam core

Textiles

Synthetics (except rayon and nylon) —
50/50 blend or less

- Thread, yarn on plastic spools
Synthetics (except rayon and nylon) — greater than 50/50 blend
- Thread, yarn on wood or paper spools
- Fabrics

Rayon and nylon

- Baled fiber

- Thread, yarn on wood or paper spools
- Fabrics

Vinyl Floor Coverings

Tiles in cartons
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Wax-Coated Paper

Cups, plates

- Boxed or packaged inside cartons (emphasis is on packaging)

Wire

- Bare wire on plastic spools in cardboard boxes on wood skids

- Single- or multiple-layer PVC-covered wire on plastic spools in cardboard boxes on
wood skids

- Single, multiple, or power cables (PVC) on large plastic spools

Wood Products

Patterns

1 Tests clearly indicate that a synthetic or synthetic blend is considered greater than Class
III.

2 Where liquor is stored in glass containers in racks, it should be considered a Class III

commodity; where it is palletized, it should be considered a Class IV commodity.
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mmﬂantjmm Plastics, Elastomers, and Rubber.
. [ 1% dy
Plastics, elastomers i8¢ rubber QﬂLL‘]N!JJ‘Ll Group A, Group B, or Group C fNU

1. Group A.

The following materials shall be classified as Group A:

(1) ABS (acrylonitrile-butadiene-styrene copolymer)

(2) Acetal (polyformaldehyde)

(3) Acrylic (polymethyl methacrylate)

(4) Butyl rubber

(5) EPDM (ethylene-propylene rubber)

(6) FRP (fiberglass-reinforced polyester)

(7) Natural rubber (if expanded)

(8) Nitrile-rubber (acrylonitrile-butadiene-rubber)

(9) PET (thermoplastic polyester)

(10) Polybutadiene

(11) Polycarbonate

(12) Polyester elastomer

(13) Polyethylene

(14) Polypropylene

(15) Polystyrene

(16) Polyurethane

(17) PVC (polyvinyl chloride — highly plasticized, with plasticizer content greater than
20 percent) (rarely found)

(18) SAN (styrene acrylonitrile)

(19) SBR (styrene-butadiene rubber)
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2. Group B

The following materials shall be classified as Group B:

(1) Cellulosics (cellulose acetate, cellulose acetate butyrate, ethyl cellulose)

(2) Chloroprene rubber

(3) Fluoroplastics (ECTFE — ethylene-chlorotrifluoro-ethylene copolymer; ETFE —
ethylene-tetrafluoroethylene-copolymer; FEP — fluorinated ethylene-propylene copolymer)

(4) Natural rubber (not expanded)

(5) Nylon (nylon 6, nylon 6/6)

(6) Silicone rubber

3. Group C.

The following materials shall be classified as Group C:

(1) Fluoroplastics (PCTFE — polychlorotrifluoroethylene; PTFE —
polytetrafluoroethylene)

(2) Melamine (melamine formaldehyde)

(3) Phenolic

(4) PVC (polyvinyl chloride — flexible — PVCs with plasticizer content up to 20
percent)

(5) PVDC (polyvinylidene chloride)

(6) PVDF (polyvinylidene fluoride)

(7) PVF (polyvinyl fluoride)

(8) Urea (urea formaldehyde)
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Classification of Rolled Paper Storage.

For the purposes of this standard, the classifications of paper described in 5.6.5.1

through 5.6.5.4 shall apply and shall be used to determine the sprinkler system design criteria.

5.6.5.1 Heavyweight Class. Heavyweight class shall be defined so as to include
paperboard and paper stock having a basis weight [weight per 1000 ft2 (92.9 m2)] of 20 1b (9.1

kg).

5.6.5.2 Mediumweight Class. Mediumweight class shall be defined so as to include all
the broad range of papers having a basis weight [weight per 1000 ft2 (92.9 m2)] of 10 Ib to 20 Ib
(4.5 kg to 9.1 kg).

5.6.5.3 Lightweight Class. Lightweight class shall be defined so as to include all papers

having a basis weight [weight per 1000 ft2 (92.9 m2)] of 10 1b (4.5 kg).

5.6.5.4 Tissue.

5.6.5.4.1 Tissue shall be defined so as to include the broad range of papers of

characteristic gauzy texture, which, in some cases, are fairly transparent.

5.6.5.4.2 For the purposes of this standard, tissue shall be defined as the soft,
absorbent type, regardless of basis weight — specifically, crepe wadding and the sanitary class

including facial tissue, paper napkins, bathroom tissue, and toweling.
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M1519WUINN 91 Hazen-Williams C Values
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Pipe or Tube C Value*
Unlined cast or ductile iron 100
Black steel (dry systems including preaction) 100
Black steel (wet systems including deluge) 120
Galvanized (all) 120
Plastic (listed) all 150
Cement-lined cast pr ductile iron 140
Copper tube or stainless steel 150
Asbestos cement 140
Concrete 140

*The authority having jurisdiction is permitted to consider other C value.

#31: NFPA13 (2002)

M1519WUINA 92 Control Mode Density-Area Protection of Indoor Storage of Idle Wood Pallets

Areas of Operation Water
Maximum Storage High Ordinary Hose Stream | Supply
Type of  |Location |Nominal Height Sprinkler Density | Temperature | Temperature Demand Duration
Sprinkler of  |K-Factor| ft m |gpm/f|mm/min| f* | m* | f* | m* | gpm |L/min | (hours)
Storage
K8or [Upto6 Upto 1.8 0.2 8.2 2000 | 186 | 3000 | 279 | 500 | 1900 1%
Control mode larger
Density/area |On floor 6to8 (1.8t02.4| 0.45 18.3 2500 | 232 | 4000 | 372 | 500 | 1900 1%
K 11201l 84512 |2.4t03.7| 0.6 24.5 3500 | 325 | 6000 | 557 | 500 | 1900 1%
larger | 121020 [3.7t06.1| 0.6 | 245 | 4500 | 418 | - - | 500 | 1900 | 1%

#131: NFPA13 (2002)
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Total Combined
Commodity Storage Height Inside Hose Inside and Outside | Duration
Classification Hose (Minutes)
ft m gpm L/min gpm L/min

Over 12 up| Over3.7 up to 0,50,0r100 0,190,380 500 1900 90

Class LII, and to 20 6.1
I Over 20 up| Over6.1 upto | 0,50,0r100 0,190,380 500 1900 120

to 30 9.1
Over 12 up| Over3.7upto | 0,50,0r100 0,190,380 500 1900 120

to 20 6.1

Class IV

Over 20 up| Over6.1 up to 0,50,0r100 0,190,380 500 1900 150

to 30 9.1
<5 <1.5 0,50,0r100 0,190,380 500 1900 90
Over 5up | Overl.5upto | 0,50,0r100 0,190,380 500 1900 120

Group A
to 20 6.1
plastic

Over 20 up| Over6.1 upto | 0,50,0r100 0,190,380 500 1900 150

to 25 7.6

#31: NFPA13 (2002)
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Storage Density
Height Roof/Ceiling Height A C D E
ft | M ft m gpm/ft?| mm/min | gpm/ft? | mmy/min | gpm/ft?> | mm/min| gpm/ft* |mm/min| gpm/ft> |mm/min
15 (45 | Upto20| Upto6.1 0.25 10.2 0.5 20.4 0.4 16.3 0.3 12.2 0.45 18.3
>20 to 25 |>6.1to 7.62 0.4 16.3 0.8 32.6 0.6 24.5 0.45 18.3 0.7 28.5
>25t0 35 |>7.62 1010.67 | 0.45 18.3 0.9 36.7 0.7 28.5 0.55 22.4 0.85 34.6
20 |6.1 Upto25| Upto7.62 0.3 12.2 0.6 24.5 0.45 18.3 0.35 14.3 0.55 22.4
>25t030 |>7.62t09.14 | 0.45 18.3 0.9 36.7 0.7 28.5 0.55 22.4 0.85 34.6
>30to 35 |>9.14t010.67 | 0.6 24.5 1.2 48.9 0.85 34.6 0.7 28.5 1.1 44.8
25 [7.62 | Upto30| Upto9.14 0.4 16.3 0.75 30.6 0.55 22.4 0.45 18.3 0.7 28.5
>30to 35 |>9.14t010.67 | 0.6 245 1.2 48.9 0.85 34.6 0.7 28.5 1.1 44.8
Notes:

Minimum clearance between sprinkler deflector and top of storage shall be maintained as required

Column designations correspond to the configuration of plastics storage as follows:

A:(1)Nonexpanded, unstable

(2)Nonexpanded ,stable ,solid unit load

B:Expanded, exposed, stable

C:(1)Expanded, exposed, unstable

(2)Nonexpanded , stable, cartoned

D:Expanded, cartoned, unstable

(1)Expanded, cartoned, stable

(2)Nonexpanded, stable, exposed

3.Curve 3 = Density required by Figure 12.1.10 for Curve3

Curve 4 = Density required by Figure 12.1.10 for Curve4

Curve 5 = Density required by Figure 12.1.10 for Curve5

4 Hose streams and durations shall be as follows:<5 ft 250 gpm and 90 minutes ; >5 ft to < 20 ft 500 gpm and

120 minutes,>20ft to <25{t500 gpm and 150 minutes.

ﬁm: NFPA13 (2002)
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Schedule 5 Schedule 10a Schedule 30 Schedule 40
Nominal Outside Inside Wall Inside Wall Inside Wall Inside Wall
Pipe Size  Diameter Diameter Thickness Diameter Thickness Diameter Thickness Diameter Thickness
(in.) In. mm In. Mm In. mm In. mm In. mm In. mm In. mm In. mm In. mm
Y2b [0.840| 21.3 - - - > 0.674 | 17.0 | 0.083 [ 2.1 S - - - 0.622 | 158 | 0.109 [ 2.8
%b [ 1.050( 26.7 - - - - 0.884 | 22.4 | 0.083 | 2.1 0.824 [ 21.0 | 0.113 | 2.9
1 1.315| 334 | 1.185| 30.1 | 0.065| 1.7 | 1.097 | 27.9 | 0.109 | 2.8 - - - 2 1.049 | 26.6 | 0.133| 3.4
1% |1.660| 422 | 1.530( 38.9 | 0.065| 1.7 | 1.442| 36.6 [ 0.109| 2.8 1.380 | 35.1 | 0.140 [ 3.6
1% |1.900| 483 |1.770| 450 | 0.065| 1.7 | 1.682| 42.7 | 0.109 | 2.8 - 4 > - 1.610 | 40.9 | 0.145| 3.7
2 2.375| 60.3 |2.245| 57.0 | 0.065| 1.7 |2.157| 54.8 | 0.109| 2.8 2.067 | 52.5 | 0.154| 3.9
2% |2.875| 73.0 | 2.709 | 68.8 | 0.083 | 2.1 |[2.635| 66.9 | 0.120| 3.0 > o - - 2469 | 62.7 | 0203 [ 5.2
3 3.500| 88.9 | 3.334| 84.7 [ 0.083 ] 2.1 |[3.260| 82.8 | 0.120 | 3.0 3.068 | 779 | 0.216 [ 5.5
3% |[4.000( 101.6 | 3.834| 97.4 | 0.083 | 2.1 |3.760| 95.5 [ 0.120| 3.0 - . ] ~ 3.548 | 90.1 | 0.226 | 5.7
4 4.500( 1143 | 4.334| 110.1 | 0.083 | 2.1 | 4260 | 108.2 ]| 0.120| 3.0 4.026 | 102.3 | 0.237 [ 6.0
5 5.563| 141.3 - 4 ~ > 5295|1345 0.134 | 34 3 = S 3 5.047 | 12821 0.258 [ 6.6
6 6.625| 168.3 | 6.407 | 162.7 [ 0.109 | 2.8 | 6.357 | 161.5]0.134c| 3.4 6.065 | 154.1 | 0.280 7
8 8.625| 219.1 3 5 & - 8.249 | 209.5 (0.188c| 4.8 | 8.071 | 205.0| 0.277 7.0 | 7.981 - 0.322 -
10 [10.750f 273.1 - = - - |10.370( 263.4|0.188¢c| 4.8 |[10.140| 257.6 [ 0.307 | 7.8 |10.020| - 0.365 -
12 [12.750[ - = - q - | 12.090 - 0.330 = s - - - | 11.938| - 0.406 F

‘Schedule 10 defined to 5-in. (127-mm) nominal pipe size by ASTM A 135, Standard

Specification for Electric-Resistance-Welded Steel Pipe.

*These values applicable when used in conjunction with 8.14.19.3 and 8.14.19.4.

‘Wall thickness specified in 6.3.2 and 6.3.3.

11 : NFPA13 (2002)
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12.3.3.4.3 In-Rack Sprinkler Water Demand for Rack Storage of Plastics Commodities
Stored Up to and Including 25 ft (7.6 m) in Height. The water demand for sprinklers installed in
racks shall be based on simultaneous operation of the most hydraulically remote sprinklers as
follows:

(1) Eight sprinklers where only one level is installed in racks

(2) Fourteen sprinklers (seven on each top two levels) where more than one level is

installed in racks

12.3.3.4.4 In-Rack Sprinkler Discharge Pressure for Rack Storage of Plastics
Commodities Stored Up to and Including 25 ft (7.6 m) in Height. Sprinklers in racks shall

discharge at not less than 15 psi (1 bar) for all classes of commodities. (See Section C.19.)

C.19[12.3.2.4.4 and 12.3.3.4.4]

Operating pressures were 15 psi (1 bar) on all tests of sprinklers in racks with storage 20 ft (6.1
m) high and 30 psi (2.1 bar) for storage 30 ft (9.1 m) and 50 ft (15.24 m) high.

Tests 112 and 124 were conducted to compare the effect of increasing sprinkler discharge
pressure at in-rack sprinklers from 30 psi to 75 psi (2.1 bar to 5.2 bar). With the higher discharge
pressure, the fire did not jump the aisle, and damage below the top level of protection within the
racks was somewhat better controlled by the higher discharge pressure of the in-rack sprinklers. A
pressure of 15 psi (1 bar) was maintained on in-rack sprinklers in the first 30-ft (9.1-m) high tests
(Tests 103 and 104). Pressure on in-rack sprinklers in subsequent tests was 30 psi (2.1 bar),

except in Test 124, where it was 75 psi (5.2 bar).

#31: NFPA13 (2002)
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