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ENGINEERING

VALVE SIZING
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HOT, CHILLED WATER

GLYCOL 50%

2 POSITION APPLICATION

For 2 & 3 Way isolation, it is recommended to use a line

size valve, minimizing pressure drop when the valve is

open. In some cases with 2 Way valves a fixed GPM

requirement may suggest a smaller valve than the line size.

PROPORTIONAL APPLICATION

It is recommended to size the valve to match the pres-

sure drop of the coil being controlled. You can also use a

3-5 PSI pressure drop.

Cv CALCULATION

Generally you are given two pieces of information, the

GPM (Gallons per minute) and the pressure drop across

the coil. It can be given in PSI or Feet of Head. If it is

given in Feet of Head, you must divide the figure by 2.3

(2.3 Feet of Head = 1 PSI) to get your PSI. Now that you

have this information the object is to find the Cv (stan-

dardized capacity rating) that will allow you to select

your valve.

This formula will enable you to find design Cv:

CV =   G P M 

∆∆P

Example:

If you have a coil with a drop of 4.3 PSI and a GPM of 65:

CV =   65 Design CV =  31.4

4 . 3  

STEAM

15 PSI

VALVE APPLICATION

2 POSITION APPLICATION

For 2 Position isolation it is recommended to use the

Valve Full Port line size whenever possible. For 2

Position control to a coil it is recommended to size

and select a valve as you would for modulating ser-

vice or line size.

PROPORTIONAL APPLICATION

For modulating service, to select a valve you require

two pieces of information. The system pressure in

PSI and the coil requirement in lbs. per hour or

BTUH. If you are given BTUH, divide this number by

1000 to get pounds per hour. 

(It actually takes 972 BTUH’s to produce 1 pound of

steam).

CV Calculation

Example: 
If you have a coil requirement of 950 lbs/hr with a system
pressure of 15 PSI (inlet pressure):

CV =  950

3 x   1 2  x  ( 3 + 1 4 . 7 )  

CV =  21.7

CV =        Q     
3 X ∆∆P x  P O

Q = Pounds per hour required.

∆∆P = 80% of inlet (system) pressure in PSI.

PO = Outlet pressure + atmospheric pressure, 

(outlet will be 20% of the inlet pressure and 

atmospheric pressure is 14.7 PSIG at sea

level.)

Note: When using the above formulas always multiply GPM x Specific Gravity of medium.
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ENGINEERING - MATERIAL SELECTION 

USING PRESSURE-TEMP. & STEAM TABLES

Standard sizing formulae can be used to determine the

correct valve Cv (standardized capacity rating) required

by your application: The Cv value is used to determine

the valve size using catalog information. Valve size

sometimes dictates the type of end connections, body

and trim materials and pressure/temperature ratings con-

sistent with the valve application. Reference tables are

provided for your convenience.

When the calculated valve size is smaller than the sys-

tem pipe size, pipe reducers can be used.  If the diffe-

rence is more than two pipe sizes, control will be

improved by locating the reducer at least ten (10) of the

smaller pipe diameters away from the valve inlet, in a

straight run of pipe. This allows induced turbulence to

subside before the fluid enters the control valve.

The inherent flow characteristic of these globe valves is

determined by the machined shapes of their plugs.  Equal

percentage trim, most frequently specified for control

valves, has several advantages over other styles. Flow

area increases slowly as the plug begins to move out of

the seat, and the rate of increase gets larger as move-

ment continues. At low flow rates, change occurs slowly,

adding stability to the control scheme. Much larger incre-

mental increases in flow area, beyond the 50% point in

stem travel, can help to compensate for typical decreas-

es in available pumping pressure, increased piping pres-

sure, and increased piping and heat exchanger friction

losses at higher flow rates.

Additional care must be exercised when controlling heat-

ed liquids. Excessive differential pressure can cause

vaporization of liquid at the Vena Contracta, and the

associated expansion can cause the valve to be choked.

Choking limits flow through the valve, and flow will not

increase if outlet pressure is reduced. If pressure reco-

vers sufficiently within the valve, vapor bubbles can

implode, producing cavitation. Cavitation is noisy, and

can be extremely destructive to valves and piping.

Interested readers should consult the Instrument Society

of America HANDBOOK OF CONTROL VALVES.

ELBATMAETS

ERUSSERP
)GISP(

.PMET 0F
ERUSSERP

)GISP(
.PMET 0F

0 00.212 511 01.743
2 00.812 021 00.053
4 04.422 --- ---
6 08.922 521 08.253
8 06.432 031 06.553

--- --- 531 03.853
01 00.932 041 08.063
51 07.942 541 04.363
02 08.852 --- ---
--- --- 051 09.563

52 08.662 551 03.863
03 00.472 061 06.073
53 06.082 561 09.273
04 07.682 071 02.573
54 04.292 --- ---
--- --- 571 04.773

05 7.792 081 05.973
55 06.203 581 07.183
06 03.703 091 07.383
56 08.113 591 08.583
07 00.613 --- ---
--- --- 002 08.783

57 00.023 502 07.983
08 90.323 012 07.193
58 06.723 512 6.393
09 01.133 022 04.593
59 06.433 --- ---
--- --- 522 3.793
001 09.733 032 01.993
501 01.143 532 08.004
011 01.443 --- ---

ERUTAREPMET

ERUTAREPMET-ERUSSERP
)GISP(ELBATGNITAR
DNE&LAIRETAMYDOB

NOITCENNOC
EZNORB

DHT
NORI

GLF521
NORI

GLF052/DHT
SELNIATS
DHTLEETS

23+ 0 001- 0F 004 571 004 027
051 0F 004 571 004 076
571 0F 293 071 583 546
002 0F 583 561 073 026
522 0F 573 751 553 506
052 0F 563 051 043 095
572 0F 053 541 523 575
003 0F 533 041 013 065
053 0F 003 521 082 735
573 0F 572 --- 562 625
004 0F --- --- 052 515

(Fig. #1)

(Fig. #2)

What body material and end 

connection do I need?
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ENGINEERING

FREQUENTLY ASKED QUESTIONS
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Selecting the correct valve for an application is a critical factor for system control. 

Here are the answers to some commonly asked questions on choosing the right actuated valve. 

Answer: In a word "No." The internal flow pattern of a mixing valve is designed specifically for two inbound flows and one

common out. If you try to reverse this, you will create turbulence (very noisy) and very poor control. 

Answer: Three way ball valves are primarily designed for two position diverting service. They can be used to mix as well

but they have high restriction at mid point and in a modulating application much reduced flow (at mid point). The exception

to this is the new NEPTRONIC Contoured Port 3 Way Ball Valve. It is specifically designed for throttling service. Unlike cur-

rent 3 way ball valves that operate in a horizontal plane, this valve operates in a vertical plane much like a Globe Valve.

Answer: Three way Butterfly Valves will control well in mixing or diverting service. The major problem is that the pressure

drop, and thus flow, will vary greatly as the valve modulates through 90 degrees. In the mid position you will experience a

maximum flow of roughly 30% of the total flow (a wide open valve). Normally butterfly valves are substantially oversized

and thus this restriction is not a problem.  

Answer: Size the valve for a minimum 3 pound drop. Where coil drops exceeds 3 pounds select a valve with a slightly

higher drop than the coil.

Answer: Close-off pressure is the force exerted due to system pressure on a valve disc as it seats. A valve actuator

must be selected that can overcome this force and thus seat (close-off) the valve. The differential pressure is the pres-

sure drop across a valve when the valve is fully open.  A high differential pressure will result in a noisy valve with a

reduced life span.

Can a 3 Way mixing Globe Valve be used in a diverting application? Question:

Is a 3 Way Ball Valve a good control valve? Question:

How does a 3 Way Butterfly Valve perform? Question:

How do I size a control valve when the coil pressure drop is very low?Question:

For sizing purposes what is the difference between close-off pressure and

differential pressure?

Question:
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ENGINEERING 

LEAKAGE CATEGORIES & CONVERSION TABLE

E
N

G
IN

E
E

R
IN

G

)..G.S(YTIVARGCIFICEPS

DNUOPMOC ).G.S( DNUOPMOC ).G.S(

edyhedlatecA 387.0 lorecylG 062.1
dicacitecA 940.1 enaxeH-n 956.0

enotecA 197.0 etatecalyhteM 339.0
enilinA 220.1 )lonahteM(lohoclalyhteM 297.0

edyhedlazneB 640.1 enoteklyhtelyhteM 508.0
enezneB 978.0 enelahthpaN 541.1

lohoclalyzneB 540.1 eneznebortiN 302.1
etanobracmuiclaC 039.2 dicacilaxO 009.1
edixordyhmuiclaC 042.2 enatneposI 026.0

enezneborolhC 701.1 lonehP 170.1
etatecalyhtE 109.0 lohoclalyporposI 587.0

)lonahtE(lohoclalyhteM 987.0 edirolhcmuidoS 361.2
enezneblyhtE 768.0 etartinmuidoS 752.2

locylgenelyhtE 311.1 eneuloT 668.0
dicacimroF 022.1 retaW 000.1

ANSI B16.104-1976

Example: 0.45 cc/min for a 2-inch port orifice diameter in a Ball, Globe or Butterfly valve with 50 PSI dif-
ferential pressure air. Equivalent to 3 bubbles per minute from a 1/4 inch O.D., .032 inch wall tube, 1/4 inch
under water surface.

Note: The terms bubble tight and drop tight are meaningless unless some leakage rate is specified. Lack
of visible air bubbles using soap solution indicates leakage of less than 1x10-3 to 1x10-4 cc/sec.

EGAKAEL
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SPECIFIC GRAVITY
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ENGINEERING

FLANGE DIMENSIONS & DRILLING TEMPLATES
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250 Lb Cast Iron 125 Lb Cast Iron

E

1/16”
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Cast Iron Flange Dimensions & Drilling Templates

ANSI B16.1

LANIMON
EPIP
EZIS

EGNALFNORITSACbL521 FOHTGNEL
ENIHCAM

STLOB
F

SEGNALF GNILLIRD GNITLOB
DEGNALF

.AID
A

DEGNALF
SSENKCIHT

B

TLOBFO.AID
ELCRIC

D

TLOBFO.AID
SELOH

E

FOREBMUN
STLOB

.AID
STLOBFO

1 4/1-4 61/7 8/1-3 8/5 4 2/1 4/3-1
4/1-1 8/5-4 2/1 2/1-3 8/5 4 2/1 2
2/1-1 5 61/9 8/7-3 8/5 4 2/1 2

2 6 8/5 4/3-4 4/3 4 8/5 4/1-2
2/1-2 7 61/11 2/1-5 4/3 4 8/5 2/1-2

3 2/1-7 4/3 6 4/3 4 8/5 2/1-2
4 9 61/51 2/1-7 4/3 8 8/5 3
5 01 61/51 2/1-8 8/7 8 4/3 3
6 11 1 2/1-9 8/7 8 4/3 4/1-3
8 2/1-31 8/1-1 4/3-11 8/7 8 4/3 2/1-3
01 61 61/3-1 4/1-41 1 21 8/7 4/1-3
21 91 4/1-1 71 1 21 8/7 4/1-3
41 12 8/3-1 4/3-81 8/1-1 21 1 4/1-4
61 2/1-32 61/7-1 4/1-12 8/1-1 61 1 2/1-4
81 52 61/9-1 4/3-22 4/1-1 61 8/1-1 4/3-4
02 2/1-72 61/11-1 52 4/1-1 02 8/1-1 5
42 23 8/7-1 2/1-92 8/3 02 4/1-1 2/1-5
03 4/3-83 8/1-2 63 8/3 82 4/1-1 4/1-6
63 64 8/3-2 4/3-24 8/5 23 2/1-1 7

LANIMON
EPIP
EZIS

SEGNALFNORITSACbL052 HTGNEL
FO

ENIHCAM
STLOB

F
SEGNALF GNILLIRD GNITLOB

DEGNALF
.AID

A

DEGNALF
SSENKCIHT

B

DESIARFO.AID
ECAF

C

TLOBFO.AID
ELCRIC

D

TLOBFO.AID
SELOH

E

FOREBMUN
STLOB

.AID
STLOBFO

1 8/7-4 61/11 61/11-2 3 2/1- 4/3 4 8/5 2/1-2

4/1-1 4/1-5 4/3 61/1-3 8/7-3 4/3 4 8/5 2/1-2

2/1-1 8/1-6 61/31 61/9-3 2/1-4 8/7 4 4/3 4/3-2

2 2/1-6 8/7 61/3-4 5 4/3 8 8/5 4/3-2

2/1-2 2/1-7 1 61/51-4 8/7-5 8/7 8 4/3 4/1-3

3 41/1-8 8/1-1 61/11-5 8/5-6 8/7 8 4/3 2/1-3

4 01 4/1-1 61/51-6 8/7-7 8/7 8 4/3 4/3-3

5 11 8/3-1 61/5-8 4/1-9 8/7 8 4/3 4

6 2/1-21 61/7-1 61/11-9 8/5-01 8/7 21 4/3 4

8 51 8/5-1 61/51-11 31 1 21 8/7 2/1-4

01 2/1-71 8/7-1 61/1-41 4/1-51 8/1-1 61 1 4/1-5

21 2/1-02 2 61/7-61 4/3-71 4/1-1 61 8/1-1 2/1-5

41 32 8/1-2 61/51-81 4/1-02 4/1-1 02 8/1-1 6

61 2/1-52 4/1-2 61/1-12 2/1-22 8/3-1 02 4/1-1 4/1-6

81 82 8/3-2 61/5-32 4/3-42 8/3-1 42 4/1-1 2/1-6

02 2/1-03 2/1-2 61/9-52 72 8/3-1 42 4/1-1 4/3-6
42 63 4/3-2 61/5-03 23 8/5-1 42 2/1-1 2/1-7

* All dimensions are in Inches.


