Hydraulic Design

JOB: RJJ HOLDINGS Hydraulic calculations for the sizing of systems incorporating
ADDRESS: 3633 ISLAND CREST WY, MERCER ISLAND (RANKIN RESIDENCE) Spears FlameGuard™ CPVC Fire Sprinkler Products must be s T s Table A - Maximum Support Spacing Distance
DESIGNER: KENNETH H. ROBINSON-ELMSLIE calculated using a Hazen-Williams C value of 150. Pipe friction il Dol Sacing | W Sty End Line Sprinkler Head Drop Elbow
loss calculations must be made according to NFPA Standard 13. feot (meters) = — : ;
The following table shows the allowance for friction loss for dn i o8 il gl g
CALCULATIONS FOR 26 GPM FLOW (2 HEADS) IND. LOSS NET TOTAL fittings, expressed as equivalent length of pipe. For additional T ; 0674 (Actual mm) (<689 kPa) (> 689 kPa)
information regarding friction loss, contact Spears. (33.7) (1.8) (0.9) 3/4 9inches 6 inches
114 612 1.078 (26,7) (228,6 mm) (168,3 mm)
o - (424) 20 (15) 1 12inch 9inch
A. WATER PRESSURE IN STREET 58.00 Allowance for Friction Loss i Fittings n 5 L2 @) (3048 ) @288 mm)
: ; ; 11 16 inch 12inch
B: SELECT PIPE SIZE: 1" 2 8 2223 42,4) (40(;20;7?:)) (30;1,[?3(:"?:,)
Equivalent Feet (meters) of Pipe (605 <zé4) (3.0) 1402-3 24inches 12 inches
C: DEDUCT METER & SETTER LOSS (1) 12.00 46.00 E 7 I I R U R0 B TR R ¥ 750 B ey L S (483-889) (610.0 mm) (304,8 mm)
DEDUCT BACKFLOW DEVICE LOSS 5.00 41.00 %,inz ?%,Z ‘%ﬁ# ?nin? ?\in? ann? énirr? (82,9) (:2,%) ?7233) gtr)t&vilru;?ggsﬁfggng can be increased by approximately 50%
D: DEDUCT HEAD LOSS FOR ELEVATION Tee Run 03 | 03 | 03 | 03 | 03 | 08 | ©8 . ’ ‘ - A ’
HEIGHT 20 8.68 3232 Tee 3 5 6 8 10 2 5 Since CPVC Fire Sprinkler pipe is rigid, it requires fewer supports Table B - Maximum Support Spacing Distance
o | oo | 05 | o | e | an | 6 | a9 han Y s sysbn, S e o inin Sprinklr Head Drop Tee
E. DEDUCT PRESSURE LOSS FROM MAIN TO SRINKLER A PP AN NP Sprinkler,However some hangers designedfor Steel pipe ey b Pipe Size Tine pressure Line pressure
1-1/4" WATER SERVICE Ebow | @1) | @0 | @4 | @D | @4 | B | (40 used if their suitability is clearly established. These hangers must : gl W gt
ITEM QUANTITY EQUIV FT. TOTALFT. 45° 1 1 2 2 2 3 4 have a minimum1/2-inch, load-bearing surface, and they must be , {Actual mm) ( 2) il
PIPE: 85 1 85 Elbow | (03) | (03) | (06) | (06) | (06 | (09 | (12 selected to accommodate the specific pipe size. In addition, they 314 : 4 feet 3 feet
ELLS: 2 2 4 — 1 1 1 1 1 2 2 cannot contain rough or sharp edges that contact the pipe, and gl j2 metg) (0,91 molers)
RTEES p 3 12 PGt 03) | 03) | ©03) | 03 | 03) | 068 | (06 they must not bind the pipe from axial movement. NFPA 13D (3,3 2 “ sg t:giers) " 242f?“e;ers)
" permits “support methods comparable to those required by local . : : : =
B-TEES 1 2 10% plumbing codes.” The above hanger/support requirements must (14-2124) ’ 82 ;:Z:ers) " ng;e;ers)
$8RtEQU|VALENT FT.X .01 PSIFT = 1.03 31.29 “.angm & s."pmls R — oEiEIRO RS S 1112 -3 7 feel 7 feet
A ' : Since CPVC Fire Sprinkler pipe is rigid, it requires fewer supports CAUTION: DONOT use hanger ters such as plumber's ape or “naikor” (48,3-88,9) (2,13 meters) (2,13 meters)
than flexible, plastic systems. Spears recommends use of ; S . = : :
F: DEDUCT PRESSURE LOSSES FOR 1-1/2" PIPING hanara thelan g designeg e d%orsupporting b CPVC Fire devices. Pipe hanger must comply with NFPA 13, 13D and 13R. gjr%t:éu rf}x;pport spacing can be increased by one foot for lower
FROM CONTROL VALVE TO MOST REMOTE SPRINKLER Sprinkler pipe. However, some hangers designed for steel pipe When a sprinkler head activates, a significant reactive force can '
ITEM  QUANTITY EQUIVFT. TOTALFT. may be used if their suitability is clearly established. These be exerted on the pipe. With a pendent head, this reactive force Numerous common methods are used to brace Fire Sprinkler : , :
PIPE: 0 1 0 hangers must have a minimum1/2-inch, load-bearing surface, can cause the pipe to lift vertically if it is not secured properly, Pipe. A few acceptable methods include: use of a standard band , -
ELLS: 0 9 0 and they must be selected to accommodate the specific pipe size. especially if the sprinkler drop is from small diameter pipe. The hanger by positioning the threaded support rod to 1/16-inch above
R-TEES 0 1 0 In addition, they cannot contain rough or sharp edges that contact . ﬂ'pe mu.;t ?e ?""‘tﬁedf "’I‘fa".‘St ?Irl‘e ;’e?'cal "fé"%p g;’ ‘“}\g“eBCbseSt the pipe (however, it s important that the rod does not contact the
B-TEES 0 8 0 the pipe, and they must not bind the pipe from axial movement. el L pipe), 2 o ground U-htanfgtﬁr, a .Spk?clfilh escuhtctReon ,I\_Nhlch
TOTAL: 0] 0] Vertical runs must be supported so that the weight of the run is not prevenis upward movement of Iné sprinkier through the celling or
TOTAL EQUIVALENT FT. X .0178 PSIFT = 0 3129 on a fitting or  joint. pp ’ ]E’Oar"tf‘ehg;‘sgteeﬁ with Surge Resiraints to provide surge protection i
le—g B ’
F: DEDUCT PRESSURE LOSSES FOR 1-1/4' PIPING ‘ Horizontal runs must be braced so that the siress loads (caused R i Pipe hangers are available that are tested and UL Listed for fire
FROM CONTROL VALVE TO MOST REMOTE SPRINKLER by bending or snaking pipe) will not be placed on a fiting or a joint. L gty - ! sp;l)inklergservice. These hangers comply with NFPA 13
ITEM QUANTITY EQUIV FT. TOTAL FT. JHE0L; Bpacing s shown I 1he iolowing bl Soe Pae | [ RN | requirements for use with CPVC fire sprinkler piping systems.
PIPE: 47 1 47 Er?;llgﬁgo(gP\l?CﬂI‘:lisren;?iLrﬁ(ll;?rl:’;giormahon regarding bending or 1 . 1 f :i:ajntinmwna' , The following illustrations depict several of these.
ELLS: 5 8 40 ‘ w e
R-TEES 7 1 7
B-TEES 3 6 18
TOTAL: 112
TOTAL EQUIVALENT FT. X .0343 PSI/FT = 3.8416 27.45
F: DEDUCT PRESSURE LOSSES FOR 1" PIPING -
FROM CONTROL VALVE TO MOST REMOTE SPRINKLER
ITEM QUANTITY EQUIV FT. TOTAL FT.
PIPE: 26 1 26
ELLS: 2 7 14
R-TEES 1 1 1
B-TEES 2 5 10 e
TOTAL: 51 ( “ ”ﬁﬂw
TOTAL EQUIVALENT FT. X .1067 PSI/FT = 5.44 22.01 & o Lfb Sr . ‘ . .
F: DEDUCT PRESSURE LOSSES FOR 3/4" PIPING 7 “%T ‘ ' ék’ﬁbm
FROM CONTROL VALVE TO MOST REMOTE SPRINKLER i o
ITEM  QUANTITY EQUIVFT. TOTALFT. .
PIPE: 13 1 13 . 340
ELLS: 1 7 7 °
R-TEES 0 1 0
B-TEES 0 3 0 ol ) ; A
TOTAL: 20 ! - :J‘/\ 34 | : 3L powar |
TOTAL EQUIVALENT FT. X .0893 PSI/FT = 1.79 20.22 b . j } A B
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REMAINING PRESSURE FOR SPRINKLER OPERATION 20.22 __/ /
CALCULATIONS PER NFPA 13D A.10.4.4 (A) (2016 ED.) i L , oy U
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Builder: RJJ Holdings : - y || I f .5
Property address: 3633 Island Crest Way, Mercer Island (Rankin Residence) ~ o . , @
Total quantity of sprinkler heads: 24 i T
3 ivi s ~ovetny . !
Fire sprinkier system notes: ! (%8 i A Fham, / 4 Ff’f'" o e
. , — ‘ (o ¢ Wt S| ‘ - — , B AOIOG 56485
* Fire sprinkler system design per NFPA 13d (standard for houses and duplexes). ‘ - T _ l g ‘ - — CE , ‘ ' —_
* Fire sprinkler system to be pressure tested and flow tested. ‘ : f
S 112" INSPECTOR'S TEST & DRAIN
; : : A sd L.00 LA/ S a | , , s
* Sprinkler piping and fittings to be C.P.V.C. “Flameguard” by Speers Mfg. ad 7; --—-% - P ;f’ Hred ‘252-— i i WATER GAUGE URPER Frobdre 2. 7. Hedn s ( )
Abk 4w T BN Y )
. o r=/-0 | , | TO EXTERIOR - R p Z
* Installation of C.P.V.C. pipe and fittings to be done by manufacturer certified installers ‘ - @ ~  S— g
| : &)
. . . ‘4 - -4t 14 114" ‘ ' :
* Sprinkler system to supply water connection for toilet s, providing “flow through” in lieu of f A 4 -4 ; Z =
backflow prevention. Dead end branch lines shall be kept to no more than 20’ in length | @® - VICTAULIC V-4906 CONCEALED PENDANT (24) Z 0 é
[ Q @
* Sprinkler heads to be Victaulic FL-RES/C concealed pendant with escutcheons per listing. r l [\ I FLOW SWITCH € -VICTAULIC V-2738 SIDEWALL 175 DEGREE (0) (ﬁ \' (@)) g
i ic V- idewall per listing. TO EXTERIOR . ( ) -
SIN # V4906 and Victaulic V-2738 sidewall per listing 1-1/4" ALARM (F - DESIGN SPRINKLER (MOST REM OTE) | 8 5 5
. . . . DELELE CHECRILTE REQUIRED BY . N B Ll N2 o
Flow switch to be wired to local 8” alarm bell. DOMESTIC AH) - UP OR DOWN VERTICAL PIPE , k_. o g O
N
34 PLUMBING 114" ® -RISER — QO £33 &
* Lines in attic to be protected from freezing with tent insulat ion (by others). Q = d g
SCALE: 7 — Fo=100" M g 2
* Design spacing for Victaulic concealed pendant is 16’ x 16’ (256 square feet). Z {) w o 8
DESIGN SPACING 1S 16' X 16 (2566 SQUARE FEET) % % 4
* Design Density is minimum .05 gpm/square foot DENSITY 1S .05 GPM/SQUARE FOOT O o]
N . . . ALL PIPING TO BE FLAMEGUARD CPVYC PER UL LISTING LL.‘ u". ¥ =W
Design area is for 2 head simultaneo us flow. (D wi 8 %)
" w )
— . ¢ [EGEND Z 'M--l saul
Minimum flow requirements (concealed pendant) are : 1.9/4" & g 4 =
(1) head flow = 13 gpm @ 7.0 psi (flat or sloped ceilings up to 8/12) & ) o0 :g % E
. o Y, T
(2) head flow = 13 gpm (ea) @ 7.0 psi (flat or sloped ceilings up to 8/12) g o g 14 ?-:
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Insulation - Insulation must be placed in a manner that provides the piping eXisTrlb DETACHED LarvAee % , o b
warmth from the heated space and insulation from the cold space. Tenting of the (’;ja A.¢ . ) = g w %

_ insulation ensures that the piping has an open-air space to the heated ' § HOD D
environment. The tenting must be stapled in place to ensure that the heat from prececcccncacnsnnnnns ,. o U}.. ﬁ xT é
below reaches the piping and prevents freezing of the water in the pipe. (See . WASHINGTON STATE = hd )
insulation arrangement detail) ) | : gmtm;ge::&rgncv E g 2 % Q ‘_0’_)_ <

| ¥ Kenneth H. Robinson-Elmslie . O DoxBHu=
INSULATION ARRANGEMENT DETAIL - 3 7069-0108.CE Level3 . af Husy X
s Robinson Plumbing, Inc. - o el Ty =
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Caution: It is important that the 1 El LS
insulation be installed tight against the § Zmn
joists. In unheated areas, any spaces 12 59

or voids between the insulation and the

joists cause the water in the fire sprinkler
piping fo freeze.






