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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.

No damage
Caution - near damage
Damaging cavitation

| 6", 13.3 fps*, 60.0 psi Iﬂl@l 5.0 psi |

* Valve entrance velocity 6" 100-01

Published Cavitation Chart.

Cla-Val Cavitation Analysis Menu | KO Anti-Cav |
— % Open
Valve 1 @ 100-01 O 100-20 Valve operation Cavitation Characteristics Lﬁ 100
- i AL
Valve size 6 [v] Ows 90
Continuous (>50%) B 13
Maximum flow rate 1200  gpm o 12 — 50 4
Minimum flow rate 200 “gpm Avoid operation near 11 e
pe ~ (within 10 %) ~
tatic inlet pressure 60 “psi i ol oA 1D 10 70
Static outlet pressure 5 lpsi s 09 N
Elevation above S L 50 ft 08 £ 60
Water temperature 0 “degF e T | 0.7
Dynam. inlet pressure  60.0 < psi CiverEtnits 0 50 - 4s0
nam outlet pressure 5.0 “psi 04 40
Backpressure orfice _ Single Dynamic Pressure 03
Orifice backpressure 21 Vpsi 02 30
Orifice discharge to__Downstredm pipin Change Orifice ‘ 01
00 20
0 500 1000 201
9 Add Second Valve | e —— 10
0
Caution _near damage 7 If the lines go above 1.0 there e emrmemrorrmoeigr
Damaging cavitation
[ -
| 6", 13.3 fps™, 60.0 psi |>Ca‘ 210psi || 50psi |
*Valve entrance velocity
)
Add KO
Valve 1 Flow Rate| Inlet Outlet % Pipe Vel. Cav
GPM (psi) (psi) Open (fUs) Damage
1 Yes
300(  60.0 60 226 33 Yes
600( 60.0 20 302 67 Near
900  60.0 140 75 100 No
1200)  60.0 21.0 459 133 No
Cla-Val Cavitation Analysis Menu | Cavitation |
% Open
[Valve 1 @® 100-01 © 100-20 Valve operation SELECTION GUIDELINE FOR KO ANTI-CAVITATION VALVES 100
Valve size 3 v Ows - 400 %0
- Continuous (>50%) | ‘ ‘
Maximum flow rate 1200 gpm 50 - a
Minimum flow rate 200 gpm O Caviation '/ 733
Static inlet pressure 60 psi . — 300 {— Zon 70
Static outlet pressure 5  lpsi g
Elevation above S.L 500 w 20 60
[Water temperature 0 “degF z o 2 200
Dynam. inlet pressure  60.0 " psi Soveriunits g 4 50
Dynam outlet pressure 5.0 “psi o 150 -
Backpressure orifice  None Dynamic Pressure o
= ~ Z 100
Orifice backpressure 0 = am 30
Orifice discharge to__Downstredm piping Add Orifice 50 1
ream piping | MiN
20
0
Add Second Valve | 0 10 20 30 4 5 60 70 % % 100 10
OUTLET PRESSURE (PSI) 0
1 2

Remove KO |

Valve 1 FlowRate| Inlet Oulet  est% Pipevel  Cav
GPM| _(psi) (psi) Open (ftis) Damage

50| 60.0 50 88 07 o

300| 60.0 5.0 213 33 No

600 60.0 5.0 377 6.7 No

900  60.0 5.0 55.1 10.0 No

1200] _ 60.0 5.0 733 133 No

Valve Hydrodynamic Noise Calculation Results
IEC 60534-8-4: 2015 standard - Hydrodynamic Noise

Return

Print Valve Noise

Valve Size and Model 6" 100-01

Flow @ Flow @ Flow @ Flow @
Parameter units Minimum 25% Max  50% Max  Maximum
Flow gpm 500 250 500 1000
Inlet Pressure (absolute) psia 72.0 73.8 72.0 64.5
Pressure Drop psi 55.5 57.4 55.5 48.0
Vapor pressure psia 03 03 03 03
Valve Opening % 27.2 212 27.2 39.2
Valve inlet velocity ft/sec 5.6 238 5.6 111
Sound pressure level™ dBA 75.9 70.4 75.9 81.7

|Dislancefmmsoume | 10 ]m

eler

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)
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Cla-CAV 1

This screen illustrates that with a wide
range of flows a back pressure orifice will
not provide cavitation damage protection
in the lower portion of the flow range.
However when the range of flows is narrow,
such as fixed flow control into a tank, this
may be an economical alternative. Cla-CAV
incorporates capabilities to analyze both
backpressure and metering flow control
orifices. Much of the results are based on
independent lab tests at the Utah Water
Research Laboratory.

Cla-CAV 2

In the case above the use of KO
anti-cavitation trim provides cavitation
damage protection over the entire range
of flows. It also illustrates the increased
portion of the valve stroke required and
that in this case there is sufficient capacity
with the same size valve.

Cla-CAV - Valve Noise

In some hydraulic conditions, especially
operation with high pressure drop, valve
noise can be an issue in residential areas or
where people are near the valves. Cla-CAV
includes a section where the IEC standards
for Hydrodynamic Valve Noise are used

to calculate the Sound Pressure Level
(SPL) at 1 meter distance in decibels on a
“A" weighting scale (dBA). Engineers and
customers can then determine if corrective
action may be needed. The analysis page
provides noise levels between the minimum
and maximum flows.

cla-val.com




Cla-Station

e
[ . 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 - WD — - — 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 @ B
CRD Setpoint Gap (psi 2
Dyn. Press. Drop (psi) 1 16 o e A — — e —— -
X43H Strainer E 14 1
X54TD Trans. Device g 1
Number of lines (1 @2 32 " 1
lor2Valves Perline | O 156 gpm, 15.9 ft/s ® 2 5 N - s - s
Isolation Valves Gate e ﬂ CRD 5P Gap [psi)
Valve Table Size [in Zao0,01 PRV Transition Velocity Ok
HF-Main 6
LF-Bypass 1 [JRediExp| 2 Bypass vs Main % Flow
Upstream Valve Body1 | Model 1
HF-Main O« 10001 | s001
LF-Bypass 1 0% | 10001 | s001

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)| Meodel % 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 [ Updares
Elevation [ft) 500 print Power PRV Charts - Full Range @ Dyramic ) Manuzl Toom + Zoom - Close MetricIUS|

Station Pressures Bypass / Main % Flow PRV Velocity PRV Position
140 100% 18 100
120 ook 16 —————————————————————— 0
BO% 1 B0
= e 3 70% 3 P
2 5 £ 80
@ BO |; 607 -
H 5 son = £ =
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 Flow Demand % Max Flow
——— Upstr=am Downstream serias wigin R—F 1 IF  —HF —— lF ——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

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

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,
orin a vault, to be added to a table with

Customer Name:
Project Name:
Date:

Select Products

ﬂ Add To Table ‘ Clear Table

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

Print

Remove Last Entry
Supply Voltage (VDC) 12

the table along with the suspected run
time in order to see if it will be capable

Legend
Total 2 - Generator(s) can supply system
Total xx - Generator(s) cannot supply enough power

of supporting the desired system. This is
extremely useful when trying to figure out
run time and needed battery capacity. The

Run Time RunTime  Amps at calculator is also useful in determining
Power per day per day Supply Amp-
Bl (Watts)B (hours:minutefi] (minutes) [ Voltage B Hours eXternaI DC power Supply and SOIar panel
VC-22D (in use) 3.00 0:30 30 0.25000 0.125 requirements.
WVC-22D (standby) 1.50 23:30 1410 0.12500 2.938
CRD-34 12.00 0:05 5 1.00000 0.083
X143IP 14.00 12:00 720 1.16667 14.000
Total 2.50 10.854

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
Maximum Total Flow 300 gpm o £ = —= )
Maximum Softener Flow 200 gpm g s _
System Inlet Pressure 80 psi <
Minimum Blended Pressure 50 psi g, SOFTENER
4 CLAVAL20-01 )
Softener Loss @ Max Flow 7 psi S 0w w 0 20 a0 0 BENDING VALVE (1 | TANK
R1 Restriction Pipe ID [ in 8 Lﬂ -
(Paezapet [ ] Tuee
5001 M mum Flow 00 gpm @2001=100gpm || (s PROCESS
Ratio 20-01 Flow:Total Flow ~ 33.3% s Total Flow (gpm) Cho——
Total Available Loss 0 psi &p ADJUSTABLE 1= ‘ TuBE
R1 & R2 Restriction Loss 23 psi RESTRICTION-~ | LINE
20-01 Valve Pressure Loss 7 psi 2001 (Hytrol) ®) {A)
Cv of Restriction R1 Mni Size (in)| % Cv_|Vel. (ips) 1 P2=73 psl
Cv of Restriction R2 209 T BLENDED | E_ SOFTEFFLUENT
g -— —>or LECTL
Cv 20-01 Valve (Required) 378 T4 e 0 T =—3
Flow @ 5% Accuracy 93 gpm 112" Pa=sopsl |~ ~ QSOFT=200 gom
Flow @ 10% Accuracy 6 gpm 2 70% 02 (CBLeEnDiNG ™ —
R1 Orifice Bore Diameter __ 1.492__in 4% 65 QTOT=300 gpm POINT {R1) FIXED ORIFICE
33% OR RESTRICTION
4 19%
& [ %%
Print Al o | &

X520 Orifice Plate
Holder

| Design | Notes | @

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.

Cla-Tools Software Solutions
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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.

Cla-Reg1: ¥ %= l
CRD-L/90 Design )
CLA-VAL o
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
Qutlet Pressure 50 psi
Minimum Flow 1 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
2"
21/2 ¥ Series
RPF* - Reduced Pressure Falloff
Settings 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= l
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
Outlet Pressure 50 psi
Minimum Flow 1 gpm Wide Flow Range (2 in Parallel) l
RPF* Velocity| Parallel J l
Size (psi)  (ft/sec) Auto on
1/2"
3/4" Clear Off
1 3"90
11/4"
11/2" 220 psi 118 psi
2"
21/2" Series
RPF* - Reduced Pressure Falloff
Settings l l
Parallel LF Ratio 1/3
Max. Velocity 7 ft/sec 21/2"
Parallel Flow Sw. 20 gpm (Set 5+ 118 psi
Max. Flow Ratio 10 psi
Print higher)
¥ Add 5033 Consult factory for available spring ranges

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 L = 20000 ft
Pipe diameter 40 in he -
Total head loss 100 fit D = 40.000 in T =100
¥ Kresistances 2 |
Design max flow 25000 gpm
bl XK=
Cv (at 100% open) 10150
Pipeline Velocity 83 Tfssec
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
= £ 30000
Butterfly Valve 14.6 % =
Ball Valve 147 % ; 25000 e Design flow
o -
Flow @ 10% Open E 20000
Cla-Val (gpm) 087 gom 2 0 e
Butterfly Valve Ta72 gpm g / e
Ball Valve 8176 gpm § 10000
Range of Control 5000 -
Eanery Vel 7572 25000 g s s
utterfly Valve - gem 0 10 20 30 40 50 60 70 80 90 100
Ball Valve 8176 -25000 gpm
o CLA-VAL
Print All
4

Pump ComparFlow

Position vs. Flow

——(Cla-Val ———Butterfly ——Ball

®
r_ Y-
m Pump ComparFlow
CLA-VAL Cla-Val Pump Control Valve Comparison
Valve selsction P =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— <] Tk=1
Pump Eficiency (%) 80 Q=8716gpm  V=621fps
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 Flow (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%
Brake Horsepower 582.3 586.6 587.0 0
KWH per MG 8303 824.8 824.3 0 2000 4000 6000 BOOD I 12000 14000 16000
§ per Milion Gallons  §  107.94 § 107.22 § 107.16 Flow (gom]
$vs Cla-Val per MG $ (0.71) § (0.78)
« Pump Curve Points —— Pump ——Cla-Val Butterfly gall
Print
]

Cla-Tools Software Solutions
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VFD ComparFlow

r.y- Rate of =
Lﬂ VFD Compar F[OW - 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 100
System 8000
. 200
Low statichead 140  ft o
Highstatichead 160  ft B T
. e Pump s =
g 2 5000 1000
3 1 )
Motor Speed 50 wz 3 0t 2 S
= —— High Static 800
< > ©
—— Low Static 4000 00
Low StaticFlow 5808 gpm 0 o
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 ——High
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
« »

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 Sechions WWhen ready CTck Add T Form Bution:

r _ Y- C_Ia-F re 25" 80-FS-PRV Angle Body (200-300 gpm) Current >[ 1] Fioor 1 | Sprnkier | 260 T 230 [ 220 120 I e Y
Fire Valve Sizing 400 o AddTo Project: ABC Buiding Date:_&/29/201
|| Factory Set Pressure Regulating Fire Valves Form Desired | Static | Residual [Connect]
CLA-VAL Lommccn] prmary [ R o |“ovcer | ||| esoamnr
_ 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
Fow: 220 (gpm) g %0 Erase Lasi |
Desired Residual Outlet: 120 (psi) § 4
w250
Models 90-FS-PRV-25 (-FF, -FM, -GM,-GG) gle Body 3 S
ax Infet Static | R orence] 2 L =1 o
Valve to Desired 2
2 =
Type (psi) 2 =
0 S0 £ g A
i 277 & =
9 o 2 100 — =
i ® =
5 o
6. o 50
4 ] 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
- red valuss - outlet press. > UL Max. 175 psi or Max nlet press. sxceeded 00
valuss - 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. Complete Valve Form and select Valve Type based on the 5
table and graph results_ (Enable Macros to Write to Form) Z 200
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] A L 2
Ensure any valve selected mests requirements of NFPA 13 & 14, and/or UL g L1 - “]
& 200 > =
& 5
z - ////
4
=} A
E| / A
"0 /
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 i Blus sections. When ready chc)

m’ W= Cla-Fire ADJ Reference Charts Gurront > T FloorT [ Sprer | 500 250" [ 20 |
Fire Valve Sizing 5040125 2.5 NG (250 g 20.A0125-2 5 AN (300 g #dTo Projece oG Suldg

CLA-VWAL Adiustable Pressure Regulating Fire Valves

Static Inlet Pressus
Residual Inlet Pressu
Fl
Desired Residual Outlet:

Models 90-ADJ.PRV-25 (FF. -FM. -GG,-SG.-ST) 2 1/2" Angle Body

Location | Sprinkler | Static | Residual | Flow
ag [t

Print Form | aty Te Standpipe )pm)
|
/ =

5%

igit
INLET (PSIG)

s EEEEEE
INLET (PSIG)

Y B EEE

Max Inlet Static | Residual | Difference
PRV | UL Rating | Max Flow | Outlet | Outlet |to Desired
Setting si gpm) psi) (psi) (psi)
1 390 500 139 9 o
SN2 W 500 148 1077 lo “©
{550 500 162 1207 o o °
i 310 500 170 129 o s 75 w0 w5 10 s
5 250 500 175 11 o oumer (a8
[ 310 560 175 149 o
Instructions: (Excel 2010 or higher is recommended)  pi oo 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 350
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%. —Seng3
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. s

\

——setngs

100
ouTLET (psiG)

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 S w s =
g % [
a
; 20 200 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 81-01 8 aox
Speed Control Configuration None =
0%
= rts an iterative pr f §
Time of Closure. Must press after changes are made. % o 2
8 %
o
Estimated Time of Closure 0.99 seconds S
2w
S
o%
3 02 0a 05 08 1 12

**NOTE: If pressing the "Calculate" 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 P2| 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 @ 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 1 fps 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 Valve 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/ips &
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

Software Solutions
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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 tt's) ) (fts) (f) (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

aterGuaiy
stect [ Raw Water |

> 8 fUsec - Consult factory

> 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
3 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

7 sanaa
I ugn

ey

Print Chart
Print Chart + Table.

RF-DBF+RF-DBO | RF-DBI+RF-DBI-IN ®

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)

200 250 300 30 a0
Flow (gpm)

—standard —Light —Heavy

5

@
" Water Quali
r_ Y- Model [ Fom wter |
RF-DBILH
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 | Headloss | Velocity | Headioss | Velocity | Headioss | Velocity
@m) | us) ) () o (vs) o (ws) Leoo
o 000 000 0.00
o 003 002 1.14
% 007 005 1.80 1200
r 013 010 254
% 025 020 3.60
203 058 040 511 1000
a1 1.07 060 631
541 1.63 080 .34 =
705 200 1.00 521 5
1205 242 200 185 E
st | e | 30 | s 3w
1,797 510 400 1684 2
2088 654 500 1887
220 651 500 20.71 a0
2523 746 7.00 2.41
2737 7.6 500 79
200 538 500 2548 200
381 591 1000 | 200
1052 2197 1355 3147
A A 100 | ewm 0w
awa | ewa | w00 | ewa | I I I ° =
A | ewa | tmoo | 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 | @\ 7
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 Standard

™ g

I ey

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

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

cla-val.com 13



Cla-AV 1.0

Cla-Val 33A & 39A Air Valves

CLA-VAL
(A Peak
Pipe Diametar 24 in a5 6in33A
Pipe Material Steel 40
Wall thi > 0.120in?  Yes 55
Rupture % Diem 50 High .
Dist. () Elev. (ff) 3=
Coord- Point1 0 0 Update e
Point2 1000 40 15
Point3 2000 20 10
s
Outputs q
Type Of Siopes _ Peak o 50 1000 1500 2000 2500
Max. Vacuum 20 psi Dist. (ft)
Slope 1 4.0%
Slope 2 2.0%
Rupture / Drain 1 10034 gpm
Rupture /Drain2 7040 gpm 6.0 in. 33A Air Flow (gpm)
m
op: 5 7 ,
AV 1odel 33A # /
Capacily 8 #
Size (in) % D Double " ///
1 z >
Z 1 -
2 @om T e
3 45.7% H —p=
4 63.6% Q sefm Guves  Fwp) b 10000 20000 30000 40000
O 37
10 s o0
/
/ 4
/
334 Small Onif. (min) Single 078in
Double 076 in Air Flow (gpm)

Cla-AV Inputs

Cla-AV is a single air valve design tool that does much more than the traditional slide rules. There
are two sections, one for air valve sizing along pipelines and the other for sizing at pump stations.
At pump stations there are separate designs for Deep Well and Booster pump stations. Typical
cases where air valves are used is at peaks, decreasing upslopes, increasing downslopes, and
locations where drain valves or pipe ruptures require vacuum protection. The user can select either
the 33A or the 39A models for sizing.

ro= Cia-AV 1.0
v m Cla-Val 33A & 39A Air Valves
CLA-VAL
™ pump Station
Pumping flow 2000 _Jgpm @well (O Booster
Venting Pressure T psi | T
™ AV Model
EETY 39¢
Pump Station Type Well @ o
AV Model 3A
Size Recommended 20 in
Throttiing Device Recor
Threaded 2.0 in. 33A Air Flow (gpm)
e /|
4 S
E 3 r
8 5 7
Flanged : /v;g;
2 it 3 i
w0  wm wm To 0 im0 w0 w0 s s oo
/ 2
< 3
7
/ 4
/ s
Pressure (psi)
Cla-AV Design

Studded
Flange

NPT

At Deep Well pump stations the 39AWS with Throttling Device or the 39C with biased restriction
can be analyzed to protect against startup surge. With very large pipelines the user can choose to
review designs with single or dual air valves for redundancy and installation convenience. A full
range of venting and vacuum flows chart is included with each design with the operating point
highlighted. The program provides an illustration from the AWWA M51 standard for illustration of
where the air valves are typically located along pipelines.

14 Cla-Tools Software Solutions
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4.0 in. 39A Air Flow (gpm)
’ 7

{psi)
N\

Pressure

-20000 -15000 -1D000 /,-ﬁﬁaﬂ 1 o 3000 10000 15000 20000 23000

Air Flow (gpm)

Cla-AV Design 2

With the pipeline design the slope chart highlights in red the steepest slope for vacuum protection.
A useful input feature allows the user to analyze different pipe rupture and drain valve size
scenarios. A guidline is provided for above and below ground installations. The table output section
color codes the best size and model from the design parameters given. The percent of required
capacity is shown to show the user the amount of safety factor provided with the selected size.
Results are based on Cla-Val's factory laboratory air valve testing.

cla-val.com
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Global Locations

UK 9
Canada Europe
Q France QQ sl

Global :
Headquarters @ Fire Products

Latin America %

Singapore @

Asia Pacific

Global Headquarters
1701 Placentia Avenue
Costa Mesa, CA 92627

Cla-Val Latin America

Cla-Val Asia Pacific
52-(33)-80007565

+ 64-3-9644860

info@cla-val.com info@cla-valpacific.com
949-722-4800 www.cla-val-latinamerica.com www.cla-valpacific.com
800-942-6326
info@cla-val.com Cla-Val UAE
www.cla.val.com Cla-Val Europe +9714 5667665
Chemin Des Mesanges 1 cla-val@cla-val.ch
Western USA CH-1032 Romanel/Lausanne
800-942-6326 Switzerland Cla-Val Singapore
41-21-643-15-55 +65 91798177
Central USA cla-val@cla-val.ch wktan@cla-val.com
800-533-8181

Cla-Val United Kingdom
44-1892-514-400
info@cla-val.co.uk

Eastern USA
800-451-3030

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

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