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Cla-Cav

Cla-CAV is a tool for analyzing pilot operated control valves for the potential of cavitation and cavitation damage at the full range of
flows and pressures, allowing the designer to see the benefits of adding KO anti-cavitation trim.

Cla-Val Cavitation Analysis Menu | KO Anti-Cav | wo
Valve 1 @ 100-01 (‘[jmn-zn Valve operation Cavitation Characteristics ﬁ 100 - = cla_ CAV 1
Valve size 6 v | Ows 14 5
i tow s | 200 “gom || Avdopertonnear | |13 ~ o This screen illustrates that with a wide
S nanr e [—5—s || cemasetevetof o | 52 =~ i £1l back if ill
s monsl [ | i < V| ol range of flows a back pressure orifice wi
ater temperature e . . . .
#Tﬁ Comertunits || 00 500 not provide cavitation damage protection
Baciresousoics —Sge | DynemicPresmure| | o © in the lower portion of the flow range.
(Orifice discharge to__Downstredm pipin Change Orifice ‘ 0.1 * H
P R %01 . i o However when the range of flows is narrow,
. Add Second Veve Flow (gpm) @ such as fixed flow control into a tank, this
= ONE may be an economical alternative. Cla-CAV
Caution - near damage - . oo
S incorporates capabilities to analyze both
[ & 1330w 00ps |>'Q<\ 210ps || 50ps backpressure and metering flow control
e orifices. Much of the results are based on
Add KO | .
VT FOVESR] Guy  bos  open omer paese independent lab tests at the Utah Water
60| 600 50 116 0.7  VYes |
J o @@ 3w Research Laboratory.
900 60.0 140 375 10.0 No
1200 60.0 21.0 459 133 No
Cla-Val Cavitation Analysis Menu | Cavitation | wo
.
[Valve 1 @© 100-01 © 100-20 Valve operation SELECTION GUIDELINE FOR KO ANTI-CAVITATION VALVES 100
G | Er—— 90 Cla-CAV 2
‘P:Ia’limumﬂow rate 1200 - gpm :::;;":"::“:‘;m% zz l ‘ o
e ecsurs |30 g | |8 set T 4 g In the case above the use of KO
Static outlet pressure 5 si 2 . . . . - - .
sfwbx T e § =0 & anti-cavitation trim provides cavitation
ater temperature o . 2 . .
D e 90 T | _Comenvne || § %01 5“ damage protection over the entire range
- i 40 . .
ortee peckprossirs 0 DrmamicPressre| | § g 1 " of flows. It also illustrates the increased
Orifice discharge to___Downstredm piping rifice . . .
Quicedechagelo_Dowstelngpg | addoice | Nk 2 ortion of the valve stroke required and
| 0 0 10 20 30 40 S5 60 70 8 9 100 H H M M M
e b L e Pressome oy & n that in this case there is sufficient capacity
[ . .
Published Cavitation Chart v Wlth the same size VaIVe.
Damaging cavitation m
| 6", 13.3 fps*, 60.0 psi [ﬂ]@l 5.0 psi |
*Valve entrance velocity
Remove KO |
Valve 1 Flow Rate| Pipe Vel
GPM|
0
900
1200
Cla-Val
. . . Ret H
Valve Hydrodynamic Noise Calculation Results i} Cla-CAV - Valve Noise
IEC 60534-8-4: 2015 slandard - Hydrodynamic Noise . - .
Print Valve Noiso In some hydraulic conditions, especially
Valve Size and Model 6 100-01 operation with high pressure drop, valve
noise can be an issue in residential areas or
Fow@ Flow@ Flow@ Flow @ where people are near the valves. Cla-CAV
EAGATICIE LTSS AV RTINS TP GO (] ML XS A T includes a section where the IEC standards
Flow gpm 500 250 500 1000 for Hvdrod i Valve Noi d
Inlet Pressure (absolute)  psia 72.0 73.8 72.0 645 or Hydrodynamic Valve Noise are use
Pressure Drop psi 55.5 57.4 55.5 48.0 to calculate the Sound Pressure Level
Vapor pressure psia 03 03 03 03 . . .
e — ” 272 212 272 302 ‘(‘Sf’L) at 1 meter distance in dgmbels ona
Valve inlet velocity fifsec 56 28 56 111 ‘A" weighting scale (dBA). Engineers and
Soundipressureleveld G i L0 L Gilsi customers can then determine if corrective
The A-weighted external sound pressure level at 1 m distance from the downstream pipe . .
= Calculations based on Schedule 40 steel pipe in a free field (+/- 3-5 dBA) action may be needed. The analysis page
provides noise levels between the minimum
|Distance from source | 10 Imeter and maximum ﬂOWS.
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Cla-Station

e
V . Current Flow % Open -
m Cla-Station 1< > ) -Saolbarkep 12 LF CRD SP Gap vs Transition Velocity D showLLr
CLA-VAL rRV station Design 20.0% Max Flow, 200 gpm - W — — — chpes [ tigh Scsie
Ultimate Flow (gpm)
% Max. Flow
Minimum Flow (gpm)
Static Inlet Press. (psi) 50.0 psi, 200 gpm ‘ R =
Main Valve CRD SP (ps E . 2
CRD Setpoint Gap (psi 2
Dyn. Press. Drop (psi) 1 5§16 o e A — o — — -
X43H Strainer E 14 1
X54TD Trans. Device E. 1
Number of lines (1 @2 32 - 1
lor2Valves Perline | O 156 gpm, 15.9 ft/s ® 2 5 s - s - s
Isolation Valves Gate & .*. 4, ﬂ CRD 5P Gap [psil
Valve Table Size (in 260,01 PRV Transition Velocity Ok
HF-Main 6
LF-Bypass 1 [JRediExp| 2 Bypass vs Main % Flow
Upstream Valve Body1 | Model1
HF-Main O« 10001 | s001
LF-Bypass 1 0% | 10001 | 5001

Seat Velocity (ft/s| Metrics Cavitation Pasition (3)

Line HF1 05 Dynam. Inlet (psi| 110.0 Line HF1 No Line HF1 | 84

Line LF1 159 Curr. Flow (gpm) | 200 Line LF1 No Line LF1 | 379

Cv Total / Req. Cv| 354%

Air Valves Size (in)| Medel % Flow - Main 22%
Upstream O % Flow - Bypass | 78%
Downstream [ Bypass Capacity | 30%
Relief Valves Size (in)] Model Redundancy Med = % Flow - Msin = % Flow - Bypass
Upstream O <25%=Low, *75%=High
Downstream [ Updates
Elevation [ff) 500 print Power PRV Charts - Full Range @ Dyramic ) Manuz! Toom + Zoom - Close MetricIUS|

Station Pressures Bypass / Main % Flow PRV Velocity PRV Position
40 100% 18 100
120 ook 16 —————————————————————— 0
BO% 1 B0
= e 3 70% 3 P
2 5 £ &0
] BO |; 607 -
H 5 son Z £ =
g —— : 40% El 5 40 S S I —
& o i 2
a0 £ s = 20
4 B
- 20% o
0% / : w
o 0% o a
o z0 a0 &0 B0 100 o 20 a0 &0 80 100 o 20 40 &0 80 100 o 20 40 &0 80 100
Demand % Max Flow Demand % Max Flow Demand % Max Flaw Demand % Max Flow
——— Upstr=am Downstream serias wagin R—F 1 IF  —HF ——llf ——F ——F

Cla-Station

Cla-Station is a full featured PRV Station Hydraulic Modeling tool. It models PRV Station performance based on flow and pressure
parameter inputs. These include CRD pilot setpoints, dynamic upstream pressures, and complete flow range. Up to three parallel
lines with one or two valves in series can be modeled. A current demand flow scroll bar makes it easy to view performance at any
specific flow demand including fire flow. Add on features include X54TD Transition Device, X143H strainers, Air Valves, and Relief
Valves. All devices are included in hydraulic modeling of the PRV Station, The X54TD Transition Device aids in transitioning to the
next parallel PRV at a recommended safe velocity.

“Power PRV" charts provide performance from zero to ultimate flow of upstream and downstream pressures, relative % of total flow,
velocities, and each valve position. Main Valve vs. Bypass Valves comparison chart provide a quick glance of relative performance
an any specific flow demand. Multiple valve combinations can be quickly evaluated to optimize station performance. PRV Station
Design can be completed by working with ESI Fab Systems for final CAD design and construction.
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Cla-Station

Single Line
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Cla-Power

£

Cla-Power

To use, select a "Supply Voltage”. Then select a Product from the dropdewn and click
"Add To Table". Enter the hours per day the device will be in use under "Run Time".
The format is hh:mm (ex. either 2:00 or 0:120 for 2 hours). Devices shown in red will
consume power, green will generate power. Click "Clear Table" to remove all devices
from the table or "Remove Last Entry" to only remove the last row. "Print" will open
the System Print Dialog Box.

Customer Info

Customer Name:
Project Name:
Date:

Select Products

Add To Table

~]

‘ Clear Table

Print

Remove Last Entry
Supply Voltage (VDC)

)

Legend
Total «x - Generator(s) can supply system
Total xx - Generator(s) cannot supply enough power

Run Time

Run Time  Amps at
per day Supply
(minutes) [ Voltage

Power per day

Bl (Watts)B (hours:minutei]

Amp-
B Hours

VC-22D (in use) 3.00 0:30 30 0.25000 0.125
VC-22D (standby) 1.50 23:30 1410 0.12500 2.938
CRD-34 12.00 0:05 5 1.00000 0.083
X1431P 14.00 12:00 720 1.16667 14.000
Total 2.50 10.854

Cla-Power

Cla-Power is a basic power consumption
calculator that can be used with any Cla-
Val electrical products. This calculator
allows for all electrical products at a site,
or in a vault, to be added to a table with
their daily usage and supply voltage. From
this, the total power draw and amp-hours
of that system can be found. Cla-Val
generators, like the X143IP, can be added
the table along with the suspected run
time in order to see if it will be capable

of supporting the desired system. This is
extremely useful when trying to figure out
run time and needed battery capacity. The
calculator is also useful in determining
external DC power supply and Solar panel
requirements.

0
Cla-Blend 1.0 m’ Y- =
(Cla-Val 20-01 Blending Design Total Flow vs. Blend Accuracy Typical Applications _—
cLa-val —
: [presopei |

Inputs RAW WATER INFLUENT r
Maximum Total Flow 300 gpm o = —= )
Maximum Softener Flow 200  gpm 5 s _
System Inlet Pressure 80 psi £
Minimum Blended Pressure 50 psi [ CLAVAL 200 — SOFTENER
Softener Lass @ Max Flow T psi £y b 1o T 2 so s SENDING V;\IIVE TANK
R1 Restriction Pipe ID 6 in 8 \ol I

TUBE

Outputs o L LNE | TREATMENT
5001 Maimum Flow 00 gpm AT [© PROCESS
Ratio 20-01 Flow:Total Flow ~ 33.3% s Total Fl [Cho——
Total Available Loss 0 psi otal Flow (gpm) ADJUSTABLE 1= ‘ TUBE
R1 & R2 Restriction Loss B psi RESTRICTION- = | LINE
20-01 Valve Pressure Loss 7 psi 2001 (Hytrol) ®2) {A) o
Cv of Restriction R1 a7 Size (in) | % Cv_|Vel.(ips) I psi
Cv of Restriction R2 209 - BLENDED § E_ SOFTEFFLUENT
Cv 20-01 Valve (Required) 378 1 174" —{:j_l:l_‘lDi;V
Flow @ 5% Accuracy 93 gpm T2 v -
Flow @ 10% Accuracy 67 gpm 7 0% 07 (CBLeEnDING ™ —
R1 Orifice Bore Diameter 1492 _in 14% 65 POINT {R3) FIXED ORIFICE

33% OR RESTRICTION
& | o
Print All L& | 5% X52D Orifice Plate
Holder
| Design | Notes | @ i 3

Cla-Blend

Cla-Blend is a modeling tool for soft water blending applications using the Model 20-01 Blending
Valve. Results include sizes of 20-01 and restrictions given system parameters inputs. Accuracy
chart illustrates the range of accurate blending performance. Diagrams show placement of the

valve and restrictions in the system along with sizes.
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Cla-REG

Cla-Reg is a design tool for sizing both the CRD-L direct acting and 90 Series pilot operated pressure reducing valves for buildings.
Well established rules are followed to prevent problems of cavitation damage and noise as well as excessive velocity. When
pressure drop is too high or flow range is too wide the program automatically places valves in series and/or in parallel to perform
over the entire design range.

Settings

Parallel LF Ratio
Max. Velocity
Parallel Flow Sw.
Max. Flow Ratio

¥ Add 5033

RPF* - Reduced Pressure Falloff

1/3

77 ft/sec
20 gpm
10

Print

21/2"
(Set 5+
psi

higher)

Cla-Reg1: ¥ ¥ l
CRD-L/90 Design s
CLA-VAL .
Maximum Flow 45  gpm 2" Single Pressure Ratio > 2.5:1 (2 in Series)
Max RPF* Falloff 15  psi Pressure Drop > 150 (2 in Series)
Inlet Pressure 220 lpsi 220psi ¥ 50 psi
Outlet Pressure 50 psi
Minimum Flow 2 ) gpm : Wide Flow Range (2 in Parallel)
RPF* Velocity| Parallel
Size (psi)  (ft/sec) Auto On
1/2"
3/4" Clear Off
11/4" 16.4 11.8
11/2" 8.2 220psi ﬁ 118psi @ 50 psi
2"
21/2 i 5 Series
RPF* - Reduced Pressure Falloff
Settings I I
Parallel LF Ratio  1/3
Max. Velocity 7 ft/sec 1" (Set
Parallel Flow Sw. 20 gpm 5+psi _ - 118 psi -
Max. Flow Ratio 10 higher)
Print
™ Add 5033
Cla-Reg1s rov=
CRD-L/90 Design CLA-VAL
Maximum Flow 220 lepm Use 90 Series Pressure Ratio > 2.5:1 (2 in Series)
Max RPF* Falloff 15  psi Pressure Drop > 150 (2 in Series)
Inlet Pressure 220 psi 220psi ﬁ 50 psi
Qutlet Pressure 50 psi
Minimum Flow 1 gpm Wide Flow Range (2 in Parallel) l
RPF* Velocity Parallel l
Size (psi)  (ft/sec) Auto On 1
1/2*
3/4" Clear Off I's "
1 " 5
3"90 LY o
= D
11/2" 220psi v“‘l_; 118 psi
i =
212"

4 - 118 psi - -

Consult factory for available spring ranges

N
‘\\m\\

Cla-Tools Software Solutions

Cla-Reg 1

Cla-Reg 1 illustrates an example of high
pressure drop and very low flow, particularly
during low demand. Larger CRD-L pressure
regulators are placed in parallel with smaller
models to allow optimum performance over
typical flow ranges. Because of the high
pressure drop they are also placed in series.

Cla-Reg 2

Cla-Reg 2 illustrates an even wider range
of flows where the high flows are best
handled with the 90 Series pilot operated
pressure reducing valves. In addition, for
protection In the event of malfunction, a
safety model 50-33 Series valve is placed
downstream which automatically closes
on an over pressure condition to protect
against damage to downstream plumbing.

cla-val.com
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ComparFlow

=)
Cla-Val vs. Butterfly and Ball Valves
Modulating Flow Control between reservoirs
Valve selection
Pipe Length 20000 f L =20000 ft
Pipe diameter 40 in he -
Total head loss 100 ft D = 40.000 in T =100
¥ Kresistances 2 |
Design max flow 25000 gpm
bl XK=
Cv (at 100% open) 10150
Pipeline Velocity 83  Thisec
Wide Open Flow 32478 gpm
% Open @ Design Flow V=831ps Q =32478 gpm
Cla-Val 464 % e Claval
Butterfly Valve uE % Installed Flow Characteristic B:“'e;y
Ball Valve 247 % 40000 Bal
——1 = =Range
% Stroke Range of control 35000
Cla-Val 364 % B I s M
b £ 30000
Butterfly Valve 14.6 % =
Ball Valve 147 % ; 25000 e Design flow
o -
Flow @ 10% Open E 20000
Cla-Val {gpm) 087 gom 2 oo e
Butterfly Valve 7972 gpm g / e
Ball Valve 8176 gpm § 10000
Range of Control 5000 y,
Eanery Vol 7572 25000 g B s
utterfly Valve - gem 0 10 20 30 40 50 &0 70 80 90 100
Ball Valve 8176 -25000 gpm
o CLA-VAL
Print All
1

Pump ComparFlow

Position vs. Flow

®

r_ Y-

m Pump ComparFlow

CLA-VAL Cla-Val Pump Control Valve Comparison

Valve selsction hie =50 ft L - 40000

Pipe Length (ft) 40000

Pipe Roughness (in) 00018 D =24.000 in

Pipe diam (in) 24 e=0.00180in

Static [ift (ft) 50 - o _

¥ K Minor Losses 1 --B-b— <] k=1

Pump Efficiency (%) 80 Q=876gpm  V=621ps

Cost per KWH (§) 0.13

Pump Curve Points Head (ft) Flow (gpm)

Pump head @ 0 gpm 270 0 Pump-System Curves

Head @ mid gpm 250 4488

Head @ max gpm 180 11220 350

ClaVal _ Buttefly  Ball 300

Cv 5345 17832 58300

Pipe Velocity (ft/s) 6.18 6.27 6.28 20

Pump Flaw (cfs) 19.42 19.69 19.72 2 00

Pump Flow (gpm) 8716 8839 8851 E

% Valve loss 381%  036%  003% -

Pipe total loss (ft) 161.6 160.2 160.1

Pumping Head (ft) 2116 210.2 2101 100

Valve Velocity (fps) 8.90 9.03 9.04

Valve Head Loss (ft) 6.1 0.6 01 50

Valve vs System Loss 3.8% 0.4% 0.0% 1000
Brake Horsepower 582.3 586.6 587.0 0 0
KWH per MG 830.3 8248 8243 0 2000 4000 6000 BOOD I 12000 14000 16000 0 1w 2
S per Millon Gallons 5 107.94 § 107.22 5 107.16 Flow (gom]

$vs Cla-Val per MG $ (071 § (0.78)

« Pump Curve Points —— Pump — Cla-Val Butterfly gall ——Qa-Val —— Butterfly —8all
Print

]

Cla-Tools Software Solutions
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VFD ComparFlow

r.y- Rate of -
Lﬂ VFD Compar Flow - Using Cla-Val Pump Control Valves With VFD Pumps Change Show
CLA-WAL
VFD Hydraulic Modeling Flow Change With Motor Speed (Hz) Change
Pump Curve Points 300 12000 2000
Dead Head 270 ft
Mid Flow 4488 gpm 1800
Mid Flow Head 250 ft 250 10000
! 1600
High Flow 11220 gpm
High Flow Head 180  ft 1400
System 8000
§ 200
Low statichead 140  ft o
Highstatichead 160  ft A T
. e Pump s =
£ < §000 000 <
3 15 )
Motor Speed 50 wz 3 0t 2 S
= —— High Static 800
< > ©
—— Low Static 4000 00
Low StaticFlow 5809 gpm 100 —
High StaticFlow 4260 gpm 00
2000
System Cv 2000 50 200
< > o 0
. 0 5 10 15 220 25 30 35 4 45 S0 55 60
0 2000 4000 6000  BOO0 10000 12000 14000 16000 Motor Speed (Hz)
Flow (gpm)
Low High emmlol ——mHigh
Begin Flow @ Safe Speed Zone
Print All Lowstatic| 43 Hz 47t060 Hz
HighStati 46 Hz 50t060 Hz
Start Up 1. Ramp up to 50 Hz
2. Open Cla-Val Pump Control Valve
1. Ramp down to 50 Hz
2. Close Cla-val Pump Control Valve
« 3

There are a trio of programs for gravity flow, pumping flow and pumping flow with VFDs focusing on valve installed
“controllability” withing each system. Comparisons are made vs. other “lower loss” valves such as butterfly or ball
valves illustrating the improved range of control with Cla-Val globe style valves. The improved range of control results
in better stability of control and reduced hazard of causing surge, especially in longer pipelines. The Pump ComparFlow
program illustrates that reducing surge can be equal to or greater in importance to small energy savings with low loss
type valves.

In the case where VFDs are used there is also a hazard of surges because the relationship of motor speed with flow.
The program illustrates the high rate of change of flow in the low flow region which can lead to surge problems. The
program illustrates how utilizing Cla-Val Pump Control Valves can limit surge and transfer control to the VFDs for
modulating control.

Cla-Tools Software Solutions cla-val.com 9




Cla-Fire

Valve Form - Enter data i Blus Secions WWhen ready CTck Add To Form Bution:

r_vY- C_Ia-F re 25" 80-FS-PRV Angle Body (200-300 gpm) Current >[_1_] Fioor1 | Sprnkier | 260 | 230 | 220 120 I T Y
Fire Valve Sizing 400 o AddTo Project: ABC Buiding Date:_&/29/201
|| Factory Set Pressure Regulating Fire Valves Fom Dosired | Siatic |Residual [Connect]
CLA-VAL e o e e
_ 350 PrintForm || aty | Tag | Standpipe (gom) |Outtet (psi)| (psi) | (psi) | outiet | Type | switcn
Static Inlet Pressure: 260 (psi) z 5
Residual Inlet Pressure: 230 (psi) o
Flow: 220 (gpm) g %0 Erase Lasi |
Desired Residual Outlet: 120 (psi) §
& 250
Models 90-FS-PRV-25 (-FF, gle Body £ 7
ax Infet orence] 2 = Z7 0
Valve to Desired 2
a3 >
Type (psi) Z P L
2 Ff3 & 150 ===
H 5 i
% Sle 2 g s
i o =
5 18, o
6. o 50
7 i lo 50 75 100 125 150 175
Instructions: (Excel 2010 or higher is recommended) Print Calcs OUTLET RESIDUAL PRESSURE (psi)
1. Enter data in green input data section.
2. Review results in the table 26" 30-FS-PRV Angle Body
- rec valuss - outlet press. > UL Max. 175 psi or Max nlet press. sxceeded 400
values - outlet pressures within 5 psi of UL limit of 175 psi
- n values represent available models within 20 psi of Desired Outlet L4
~green bold line appears f minimum Diference to Desired is available 250 6
~ confirm performance in Residual and Static Pressure Charts
3. Compiete Valve Form and select Valve Type based on the
table and graph results. (Enable Macros to Write to Form) Z 300
Z
I
Calculated outlet pressures have a tolerance of +/- 10%. 2 250
‘Static and residual outlet must be below 175 psi for UL approval 4] ' L 2
Ensure any valve selected mests raquirements of NFPA 13 & 14, and/or UL g LA - “)
& 200 S
i A
g =
= L=
2 150 ﬁ
E] 5
e /
50

50 75 100 125 150 175
OUTLET STATIC PRESSURE (psi)

Cla-Fire

Allows quick sizing analysis of the direct acting Factory Set series of Pressure Regulating Valves.

Valve Form - Enter data In Blus sections. When ready cic)

m’ W= Cla-Fire ADJ Reference Charts Gurmont [T Floor [ Sprer | 500 250" [ 70 |
Fire Valve Sizing 50.40425 25 ANGLE (250 o) SO e Proes: A5G o

CLA-VWAL Adiustable Pressure Regulating Fire Valves

Location | Sprinkler /| Static | Residual | Fiow
Tag | Standpipe (gpm)

prntForm || _ary
Static Inlet Pressus 300 _(psi) 350 350
Rosidual Inlot Prossure: 250 " (psi) o . |
Fl 280 (gpm) Erase.
Dosired Rosidual Outlet: 120 (psi) gm0 0 s
Models 90-ADJ.PRV-25 (.FF, -FM. .GG.-SG.-ST) 2 112" Angle Body ool ad
Hax inlet Static | Residual | Difference g0 P
PRV | UL Rating | Max Flow | Outlet | Outlet |to Desired =
Sertin i) apm) ps) | (ps) | (o) 10 100
] 390 500 139 9% o .
iz 365, 500 148 107 i o "’ =
) 200 162 72077 o ° B
i 30 ) 70 ) o o 5 w0 s om0 s
L} 250 200 175, a1 l® ourter (psia)
§ %io ) 7% 145 o
Instructions: (Excel 2010 or higher is recommended) Print Cakes 90-ADJ-25 - 2.5" ANGLE [STATIC]
1 Enter data in green input data section

2. Review results in the table
red values - outlet press. > UL Max. 175 psi or Max inlet press. exceeded
values - outlet pressures within 5 psi of UL limit of 175 psi.
values represent availal within 20 psi of Desired Outlet 00
- confirm performance in Resid ic Pressure Charts

——semg1

—sewng2

Notes:
Calculated outlet pressures have a tolerance of +/- 10%. —Setng3
Static and residual outlet must be below 175 psi for UL approval J—
Ensure any valve selected meets requirements of NFPA 13 & 14, and/or UL. .

\

——setngs

o 75 100
ouTLET (psic)

Cla-Fire ADJ

This version is for the new Adjustable direct acting series PRVs. Both offer color coded tables to quickly
evaluate the best options. A fill out table detailing each floor valve type or adjustment setting ensures
correct design to meet NFPA 13 & 14 and/or UL requirements.

Cla-Tools Software Solutions cla-val.com




Cla-Check

CUSTOMER INFO

Project Name:

Customer Name:
Date:

Cla-Check E

Check Valve Analysis |GLA-UAL)

Valve Position & Pressure Drop v. Velocity

VALVEINFO @) print

Time (seconds)

INPUTS 555 Valve Position, (%) © Operating Point  —Differential Pressure, (AP)
Valve Size 6 inches =
Flow 500 gpm =% 400 =
Static Pump Pressure 0 psi S 567,64.78 @
Static Line Pressure 80 psi 8w s =
g % [
a
E a0 200 g
2 w0
567,17 a
CALCULATIONS s : w 2
10 o~
Line Velocity 567 ft/s . 000
Starting Valve Pos % 64.78 % 0 2 . 6 8 10
Pressure Drop. 1.70 psid Velocity (ftis)
Valve Position v. Time - Closing Cycle
CHOOSE CLOSING CONFIGURATION 0%
Pilot Line Size 3/4  inches %
# of Retun Lines 2
— so%
Valve Model Configuration 8102 H
Component Configuration 8101 8 %
Speed Control Configuration None =
0%
= rts an iterative pr g §
Time of Closure. Must press after changes are made, Calculate (7] g
8 %
o
Estimated Time of Closure 0.99 seconds S
2w
S
o%
3 02 0a 05 08 1 12

**NOTE: If pressing the "Cal culate" button 2-3 times still doesn't lock in the Time of Closure, increase Max Iterations and decrease Max Change from Options -> Formulas.

Cla-Check

Cla-Check aids the user in selecting a Cla-Val Check Valve based on numerous parameters. The user can enter a Valve Size, Flow,
Static Pump Pressure, and Static Line Pressure to determine Line Velocity, Valve Position, and Pressure drop through the valve.
These values can be used to determine correct valve sizing for a desired flow. Once an appropriate valve has been selected,

the pilot system can be configured. The number of return lines to the cover, the main valve configuration, the pilot component
configuration, and speed control configuration can all be selected based on the desired closing time. These fields can all be
modified in order to quickly and easily compare valves or configurations.

Cla-Quick

i Fa¥-
Cla-Quick 1.9 m

Max flow [ 1000 ]gpm ®
Dynamic P1| 100 |psi
Dynamic P2l 80 |psi
KO (2=Yes)| 1

100-01 (Hytrol)
Size (in) Vel. (fps

‘Capacity Velocity

Cla-Quick

Units Index
1 gpm(1). cfs(2), mad(3)
1 psi(1), f(2)

Relief Valve

LT Je=ves)

Fluid Specific Gravity
(Water=1, seawater=1.02, fuels<1)

Increase Size

50% 100% 0 5 10 15 20 25

‘Capacity Seat Velocity

50% 100% 0 5 10 15 20 25

1 (No change(1), +1 size(2), +2 sizes(3)
Print

English | Metric (O] 1

Ready i) [ =

Cla-Tools Software Solutions

This software is intended to be a simple (and quick) valve sizing
tool based on published information in the engineering datasheets.
Suggested possible sizes are shown to meet the given flow and
pressures in both full and reduced port valve models. The user

can select the best option for the particular valve application. The
program is compact enough to be used on both Apple and Android
phones using downloadable Microsoft Excel.

cla-val.com
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Cla-Relief

Q

Pipe Material

Pipeline size

Wall thickness

Pipeline flow

Setpoint pressure

Max allowable surge
Maximum seat velocity™

Bulk Modulus of Water (K)
Std. Dim. Ratio (SDR)
Wave velocity

Surge per 1fps vel change
Pipeline flow velocity
Maximum possible surge
Relief valve flow

Cv required

Pipe Mod. of Elasticity (E)

Print All

Larger|
Smaller|

Cla-Relief - Cla-Val Surge Relief VValve Sizing

Steel

30 ID(in)
034 in
12000 gpm =
100 psi (atmospheric discharge) “5_
50 psi 2
40 ft/sec (*from factory datasheet) H
®
300000 psi (300,000 psi for water) g
90.2 T
3369 fUsec ki
453 psi/fps &
545  fps ]
246.7  psi &
79.7% % of normal flow
956.8

29000000 psi

Available Relief Valve sizes (SINGLE)
100-01 (Hytrol) 10020 (600 Series)
10 in 10 in

38.9  vel (fps) 614  seat vel (fps)
12 in 12 in

274 el (fps) 38.9  seat vel (fps)
14 in 14 in

227 el (fps) 274  seatvel (fps)

Larger/Smaller Relief Valve Sizes (COMBINATION)
100-01 (Hytrol) 10020 (600 Series)
8" 100-01 10" 100-20

6" 100-01 8" 100-20

Available Relief Valve Sizes (DUAL Equal Sizes)

100-01 {Hytrol) [100-20 (600 Series) |
|8 100-01 110" 100-20 ]

Surge Relief Flow Required
as % of Pumping Flow

=R R TR T N W =

o 2 4 6 8
Pipeline Velocity (ft/sec)

10

Instructions
For Cla-Val Surge Relief Valve Sizer

A Surge Relief Valve is designed to open

when line pressure exceeds a setpoint high pressure. If velocity
changes in the main pipeline a surge is created. The maximum
surge pressure that can develop depends on the velocity change,
pipe material and thickness, and fluid (water).

Typical specific surge pressures for common ductile iron pipe is
about 50 to 55 psi per 1 ft/sec velocity change. Other materials
may vary above or below this amount. The surge wave velocity
calculations will determine actual velocity and specific surge
pressure.

1. Enter the main pipeline flow and dimensions.

2. Enter the mainline operating pressure and allowable maximum
surge pressure. (Example Class 150Ib Ductile Pipe, operating at
100 psi, allowable surge 50 psi)

The Relief valve flow required to limit system pressure is displayed
on the pipe graphics. Select either of the highlighted Hytrol or 600
Series from the table of possible valves. Combinations od sizes are|
available in the second and third tables_

Cla-Relief

Cla-Relief is a tool for determining optimum relief valve sizes upstream of pumps and valves. Pipeline parameters, flows and
pressures are inputs to establish adequate protection from potential surges caused by stopping pumps or closing valves.
Recommended sizes to sufficiently protect the pipeline are provided for full or reduced port valves. Potential surge calculations
illustrate the hazards without a relief valve and the level of protection provided.

12 Cla-Tools
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CV Rubber Flex

| N\
Model
RF.DBF

Model
RF-DBO

Rubber Flex Series DBF/DBO Check Valve
Valve Performance Program

linen

Check vave sie 2

Flow Standard Weight Light Weight Heavy Weight
Pipe Jet Jet
Flow | Velocity | Headioss | Velocity | Headioss | Velocity | Headioss | Velocity

(gpm) o tts) (f) (fts) (R (tts)

16.82 326
2024 392

The data presented pertains to the flow characteristics of the Rubber Flex Check valve and
is for the exclusive use of Cla-Val customers. Sharing or any other use of this information
may constitute Copyright infringement and legal actions.

|\

Model
RF.DBF

Model
RF.DBO

CLA-VAL
Rubber Flex Series DBF/DBO Check Valve
Flow Sizing Program

Input Flow Rate [ Z000]u.5.gpm

RF-DBI+RF-DBI-IN ®

RF-DBF-RF-DBO

aterGuaiy
stect [ aw Water |

> 8 ftsec - Consult factory

N> 10 esec ot recommendea

* Recommneded pipe velocity
not to exceed 8 fiisec

12in - Rubber Flex Style RF-DBF/RF-DBO

Flow (gpm) vs Headloss (ft) CLAVAL
400
300
100
000
o 1,000 2000 5000 4000 5000 6000 7000
Flow (gpm)
—Standard —Light —Heavy
Model Model
RF.DBF RF.0BO

Rubber Flex Series DBF/DBO Check Valve
Headloss Sizing Program

Input Head Loss [Z00 Jreet

@ sanaa
g

ey

Print Chart
Print Chart + Table.

CV RF-DBI-LH

>8 ftisec - Consult factory

Print All

* Recommneded pipe velocity

not

12in - Rubber Flex Style RF-DBI-LH
Flow (gpm) vs Headloss (ft)

200 250 30 30 gm0
Flow (gpm)

—standard —Light —Heavy

5

@
n Water Quali
| @\ Model [ o wter |
RF-DBI-LH
CLA-VAL s
Cla-Val Series RF-DBI-LH Check Valve
Valve Performance Program
inch
Flow Standard Weight Light Weight Heavy Weight
Pipe Jet et Jet
Flow | Velocity | Headioss | Velocity | Headioss | Velocity | Headioss | Velocity
@m) | vs) ) () o (vs) o (s) Leoo
o 000 000 0.00
o 003 002 1.14
% 007 005 1.80 1200
r 013 010 254
% 025 020 3.60
23 058 040 511 1000
a1 1.07 060 631
541 163 080 .3 =
705 200 1.00 21 5
1.205 242 200 185 E
st | e | 30 | s 3w
1,797 510 400 1684 z
2058 ) 500 1887
2206 651 500 20.71 a0
2523 7.6 7.00 2.41
2737 7.6 500 79
200 838 200 .48 200
3481 591 1000 | 20
1052 2197 1355 3147
A A 100 | ewm 0w
awa | ewa | oo | ewa | I I I ° =
A | ewa | oo | ewa | I I I
awa | awa | 2000 | ewa | | | |
The data presented pertains to the flow characteristics of the Rubber Flex Check valve and is for
the exclusive use of Cla-Val customers. Sharing or any other use of this information may
constitute Copyright infringement and legal actions.
| ™\ Model r_v-
RF-DBI-LH m
Cla-Val Series RF-DBI-LH Check Valve
Flow Sizing Program

Model
RF-DBI-LH

Cla-Val Series RF-DBI-LH Check Valve
Headloss Sizing Program

Input Head Loss [ 200 Jreet

7 Stndard

™ g

I ey

t Flow Rate [ 1,000 _Ju.s. gpm
| rr-pBILH

CV Rubber Flex Design & CV RF-DBI-LH Design

These programs provide sizing and performance information for the Rubber-Flex Duckbill Check Valves. Charts are provided for
sizing based on headloss or for a given flow. With any given size charts are displayed which detail headloss at any flow rate.
Velocity limits are given based on raw water or clean water. Each model has separate charts based on laboratory tests.

Tools Software Solutions
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revs Cla-AV - Dynamic Air Valve Design
CLAVAL - AV Design for Models 33A, 33AWS, 34-35-36
Cla-AV Design Template
Cla-AV Inputs Pipe Inputs
Project: Test Pipeline #Pipe Sizes 2
Analysisby:  John Smith Material Steel
Design Flow 7000 gpm H-W CFactor 130
AV Max.Dist. 2500 ft oD Pipe 1 24 in
InletPressure 210  psi Wall Thick.1 0125 in
Pump / Gravity Pumping Safety Factor 4
BeginPipe2 40500 ft
oD Pipe 2 24 in
Wall Thick.2 0125 in
Pipe Inputs Profile
Dist. Elev. o
(ft) (ft)
) 535 700
300 510 0
1700 540
2050 530 £ 00
2400 545 = 550
2750 550 0
3150 550 0 DV1 ovz
4300 590 49
4600 580 400
4850 590 2 b
5250 550
5750 555
6800 540

Analyze Notes
1. Fill out all green sections completely.
Drain Valve / Rupture Locations 2. Include all Drain Valve locations. Rupture points
NumbDrains 5 should be included.
Location 1 300 3. Up to 200 points and 2 pipe sizes allowed
Location 2 7050 4, Hazen-Williams pipe flow. Enter H-W C factor
Location 3 30600 - Steel/Ductile Iron 100-130, Plastic - 130-150
Location4 67916 5. Profile points only at slope changes
Location 5 72475 6. Requires Excel 2013 or later
Clear Inputs
Pipeline Profile
V4 DVS
ov3
20000 30000 40000 50000 60000 70000 80000
Distance (ft)

Cla-AV Inputs

New Cla-AV dynamic Air Valve design software provides visual design of air valve placement and

sizing along pipelines following AWWA and international guidelines. The page of inputs allows quick
entry of pipeline profile, piping characteristics, and Drain and/or Rupture locations. A pipeline profile
graph shows convenient confirmation of correct entry of data.

Cla-AV Analysis Fill Velocity Drain Pct Pct Design Flow Model 33A ot
HIFoRE /s Fipress 2 o e |
) ro: v
Cla-AV Analysis - Fill + Drain m
CLA-VAL
b6 .ii
j Mw .
- i AT e %gwr
H NLAIERERIE (e A
Swo ii e a9
H / '% 3§§A35A§3A33A33A33A i ,3,,;;-%,“»
fadf s
s30%50n
UDB{ s R
. o - o - - oo
Distance (ft)
[ Show Surge HGL
Project:|Test Pipeline Collapse Vacuum Cla-AV Analysis - Fill + Drain Chart Navigation - Labels
Analysis by:|John Smith Pipe 1 23 psi - N N
Design Flow| 7000 gpm Pipe 2 23 psi = J —I
Velocity| 5.1 ft Marker  Label  Down
Pipe Material| _steel Pics | Model
AVPress. Dist.  Elev. AV AirFlow AV AV AVSummary Comments
(psi) (ft) (ft) Rule  (scfs)  Model _ Size  AVSize #33A  #33AWS or Adj Chart Scaling
2100 ) 535 HP 93 34 3 1 Lower _Range _ shift
2204 300 510 DV1 bv1 2" 16 X| [ 80000 | 10000
,ss 1m0 saowe o3 ma x| * 10 2 I )
209.2 2050 530 4" 19 8
202.2 2400 545 DU 9.6 33A 3" 6" 1
199.5 2750 550 HP 10.0 33A 3" 8" 1
198.9 3150 550 10"
179.9 4300 590 HP 25.6 33A & 12"
brop s
ma a0 ssow »7  wma a
195.8 5250 550
w9 smo  ssswp 54 ma w
197.9 6800 540 ID 7.2 33A 3" Ratio Comb.
204.0 7050 525 DV2 Dv2 of 12" 33A
128 7o ssowp s ma = s seer
;o1 70 s 0 arew

Cla-AV Design

The Analysis section first displays the entire pipeline with air valves located and sized for the

default Filling scenario only. Above the graphic chart are settings for the type of air valve analysis,
specific adjustment for each scenario, such as filling velocity, and air valve model. Both the 33A

and traditional 34, 35, and 36 Series are supported. A percentage of Design Flow adjustment allows
visual indication of potential “blowback” conditions and are indicated by red pipe sections and where

damaging surges can occur.

14 Cla-Tools Software Solutions
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Cla-AV Analysis Fill Velocity Drain Pct Pct Design Flow Model 33A
(EmEmls) [ 1 v rversearsiow Fpress[ 2 st _mevts |
FilOnly A
oy Cla-AV Analysis - Fill + Drain Lﬁ' i
CLA-VAL
Rupture Event
,/i-fi —. ﬁ\/i La : R S |
N VL N N R
- — HHp
g A ™
§ o ovs
£
ss0
s00
a0
60000 62000 6000 66000 68000 70000 72000 74000 76000 78000 50000
Distance (ft)
] show Surge HGL
Project:|Test Pipeline Collapse Vacuum Cla-AV Analysis - Fill + Drain Chart Navigation - Labels
Analysis by:{John Smith Pipe 1 2.3 psi N
cesenrion] 0. gom E=n| BN |
Velocity| 5.1 ft Marker Label Down
Pipe Material| _Steel Pics | Rule
AV Press.  Dist. Elev. AV Air Flow AV AV AV Summary comments
(psi) (ft) (ft) Rule (scfs)  Model  Size  AVSize  #33A _ #33AWS or Chart Scaling
2100 ) 535 HP 9.3 33A 3" 1 Lower _Range __shift
2204 300 510 DV1 ov1 2" 16 x| 60000 | 20000 | 10000
205.4 1700 540 HP 9.3 33A 3" 3" 10 2 Y| 450 300 50
209.2 2050 530 a" 19 8
202.2 2400 545 DU 9.6 33A 3" 6" 1
199.5 2750 550 HP 10.0 33A 3" 8" 1
198.9 3150 550 10"
179.9 4300 590 HP 256 33A a" 12"
1838 4600 580
1791 a0 S0P 37 A -
195.8 5250 550
1929 5750 555 HP 9.4 33A 3"
197.9 6800 540 1D 72 33A 3" Ratio Comb.

Cla-AV Design 2

Multiple scenarios can be quickly reviewed for not only Burst (or gravity) Flow but also Drain Valve
operation and Rupture events at designated susceptible locations. Air valve locations and sizing are
automatically performed and graphically shown with each specific scenario. Combination scenarios
are available for Filling and Burst (gravity flow) and Filling and Draining (pressurized flow). Zooming
in on portions and navigation along the pipeline are possible with navigation controls. A table is
available below detailing locations, air flow, and the rules for using the air valves, such as at High
Points and at Increasing Downslopes. A summary table shows totals of each model and size used.

Cla-AV Analysis Fill Velodity Pet Design Flow Model |_33A ot
n
Fill Only [ Jaus Reverse Air Flow  Fill Press. e

Cla-AV Analysis - Fill Only + Surge

CLA-VAL
1050

850 | Surge HGL

Elevation (ft)
&

- kbbb Fil
T N

3383A  334B323A
450 DAE

0 10000 20000 30000 40000 50000 60000 70000 80000
Distance (ft)
‘Show Surge HGL
Project:|Test Pipeline Collapse Vacuum Cla-AV Analysis - Fill Only + Surge Chart Navigation - Labels
Analysis by:|John Smith Pipe 1 1.0 psi < N -
Design Flow| 7000 gpm Pipe 2 1.0 psi
Velocity| 5.2 ft Marker  label  Down
Pipe Material| _GRP Pics | Model
AV Press.  Dist. Elev. AV AirFlow AV AV AV Summary Comments
{nsi) (1) (1) Rule (scfs)  Model  Size  AVSize #33A  #33AWS or Adi Chart Scaline

Cla-AV Design 3

Often overlooked in air valve design is potential surges caused during surge events such as power
failure at a pump station. Cla-AV makes available both the steady state HGL and the resulting HGL
during a sudden stoppage of flow. The Surge HGL, shown with a dotted red line, illustrates where
vacuum conditions occur. Surges can caused by air valve slam effects when pressure recovers and all
air is vented. Cla-AV predicts where this may occur and susceptible locations have 33AWS air valves
with adjustable Throttling Devices to slow the exhaust to avoid surges caused by air valve slam.

Cla-Tools Software Solutions cla-val.com




Canada

Global :
Headquarters @ Fire Products

Q

Latin America

Global Headquarters
1701 Placentia Avenue
Costa Mesa, CA 92627

949-722-4800
800-942-6326
info@cla-val.com
www.cla.val.com

Western USA
800-942-6326

Central USA
800-533-8181

Eastern USA
800-451-3030

Cla-Val Canada
905-563-4963
sales@cla-val.ca
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info@cla-val.com info@cla-valpacific.com

www.cla-val-latinamerica.com www.cla-valpacific.com
Cla-Val UAE
Cla-Val Europe +971 4 5667665
Chemin Des Mesanges 1 cla-val@cla-val.ch
CH-1032 Romanel/Lausanne
Switzerland Cla-Val Singapore
41-21-643-15-55 +65 91798177
cla-val@cla-val.ch wktan@cla-val.com
Cla-Val United Kingdom Cla-Val Thailand
44-1892-514-400 + 6681 4076118
info@cla-val.co.uk info@cla-valpacific.com

Cla-Val France
33-4-72-25-92-93
cla-val@cla-val.fr



