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Design Features & Typical Installations 

 
Triple Duty Valves Series TDV604 & 
605: 
• Non-slam spring closure type check 

valve 
• O. S. & Y type shut off valve 
• Flow Throttling 
• Balancing valve 
• By pass function 
• Re-positional inlet body for angle 

connection 
• Series TDV604 Cast iron body 125 Lb. 

ANSI flanged 150 psi maximum Working 
Pressure 

• Series TDV605 Ductile iron body 250 Lb. 
ANSI 250 psi maximum working 
pressure 

• NPT Taps on inlet and outlet side 
• Bronze seat and 400 Series SS Disc 
• Overall system pressure drop is reduced 

since less pipe and fittings are required 
for installed pump 

• 175° F. Maximum Temperature 
 
 
 
Suction Diffuser Series SD406 & 407 
• Angle design for direct connection to 

pump suction flange 
• Removable 304 SS fine mesh screen for 

preliminary start up of system for 
removal of extraneous material from 
system to prevent mechanical seal 
failures and instrumentation damage 
during initial running period. 

• Permanent 304 SS screen for free flow 
minimizing pressure drop 

• Guide vanes for reducing turbulence 
while providing proper flow conditions. 

• Available with inlet and outlet of equal 
size or with reduced outlet size 
eliminating need for reducing fitting 

• Overall system pressure drop is reduced 
since less pipe and fittings are required 
for installed pump 

• Series SD406 Cast iron body 125 Lb. 
ANSI flanged 150 psi maximum Working 
Pressure 

• Series SD407 Ductile iron body 250 Lb. 
ANSI 250 psi maximum working 
pressure 

• 175° F. Maximum Temperature 

Typical Installations 
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Triple Duty Valve Selection and Typical Specification 
 

Figure 1 
 
VALVE SELECTION CRITERIA 
1 Minimum Flow Rate - To ensure sufficient flow to hold disc in full open position 
during operation, size valves in shaded area only of TDV Performance Curve 
Figure 1. 
2 Maximum Flow Rate - Select valve in shaded area only. However, consideration should 
be given to selecting the valve with the lowest pressure drop and velocity in accordance 
with ASHRAE practice. This will ensure a quiet, energy-efficient system and 
maximum valve life. 
 
Typical Specifications Series TDV604 & 605 Triple Duty 
Valves 
Furnish and install on the discharge side of each pump a Peerless Pump 
Triple Duty Valve incorporating three functions in one body: tight shut-off 
valve, spring-closure type silent non-slam check, flow throttling. Additional 
features shall include balancing valve with by-pass function and re-positional 
inlet body for angle mounting configuration. 
Valve body shall be (cast iron with 125 x125 Lb ANSI flanges Series TDV604)(ductile 
iron with 250 x250 Lb. ANSI flanges - Series TDV605) ends. The body shall have two  
NPT connections on each side of the valve seat.  
The valve disc shall be bronze plug disc type with high impact engineered seat to ensure 
tight shut-off and silent check valve operation. 
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Suction Diffuser Selection and Typical Specification 

 
Suction Diffuser Pressure Drop Curves 

 
 
 
 
 
 

Typical Specification Series SD406 & 407 Suction Diffusers 
Furnish and install on the suction of each pump, a Peerless Pump Suction Diffuser. with 
(Cast Iron Body with 125 x125 Lb. ANSI Flanges -Series SD406)(Ductile Iron Body with 
250 x 250 Lb ANSI flanges -Series SD407), with Integrally Cast Outlet Guide Vanes, 
Removable Stainless Steel Strainer and Fine Mesh Start-up Strainer. The mechanical 
contractor shall inspect the Strainer prior to start-up of pump and shall remove the Fine 
Mesh Brass Strainer after a short running period. Space shall be provided for removal of 
Strainer and connection of blow down valve. 
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A specially compounded flexible diaphragm 
securely sealed into a sturdy tank separates 
the system air cushion from system water and 
maintains design expansion capacity. 

2. 

Diaphragm Hydro-Pneumatic Tank Design 

No system water will enter the tank until 
the system pressure exceeds the air 
charge pressure. A small diaphragm tank 
provides the equivalent expansion 
capacity of a much larger conventional 
type compression tank. 

When the heated water expands and 
enters the tank, the rugged diaphragm 
flexes... it doesn't stretch, as the 
permanent air cushion is compressed. 

The Solution 

3. 

Water logged expansion tank and discharging 
relief valve are eliminated, and system 
corrosion is drastically reduced by systems 
removing the principal source of air found in 
hydronic systems 

As system pressure decreases the air 
charge returns the expanded water to 
the system. 

Prevents Water logging 

The plain steel expansion tank (with no dia-
phragm) is a constant source of air. It is the 
one place in the system where water is in 
constant direct contact with air. 

In a heating system, during each operating cy 
cle, expanded water enters the tank, absorbs 
air from the air cushion (at conditions of rela- 
tively high pressure and low temperature) and 
re-enters the system piping 

Efficient Elimination of Air 

The most serious potential problem to a 
heating system is oxygen corrosion. 
diaphragm tanks offer the best solution to this 
problem because the required system air 
cushion is sealed in and additional air in the 
system is eliminated  minimizing oxygen 
corrosion. 

1 

 

In a chilled water system, the plain steel 
expansion tank is a prime source of air. At 
lower temperatures, water can hold much 
higher concentrations of air in solution. Air will 
migrate from the tank until either the system 
has reached its full capability to hold air in 
solution or until the tank is waterlogged. 

Easy Installation and Maintenance 
Heavy weight plain steel tanks require 
additional installation costs for ceiling 
mounting pads, heavy duty support racks, 
rigging, draining and recharging. Diaphragm 
tanks eliminate all these costs because they 
are only a fraction of the size and weight of 
plain steel tanks. They eliminate the 
unnecessary heating of large quantities of 
system water and so save costly BTUs. 
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Hydraulic Stability 

Diaphragm tanks ensures maximum operating 
efficiency by maintaining a balance of design 
pressure ranges for the life of the system. 

With an diaphragm tank, air and water never 
mix and water logging is prevented. 
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AX Series Tanks are ASME certified and come in two styles, 
vertical and horizontal, that can be installed in a suspended or free 
standing configuration. Eleven sizes are available in total tank 
volumes from 8 to 132 gallons. Table 3a 

MAX WORKING PRESSURE: 125 psig 
MAX. OPERATING TEMP: 240F 

SIZING THE DIAPHRAGM-TYPE HYDRO-
PNEUMATIC TANK 

Critical Sizing Procedure  
THINGS YOU MUST KNOW: 

1. Total System Water Content……………………….(1) gallons 

2. Minimum System Temperature…………………….(2) °F. 

3. Maximum System Temperature……………………(3) °F. 

4. Minimum Operating Pressure at Tank…………….(4) PSIG 

5. Maximum Operating Pressure at Tank……………(5) PSIG 

Model No. Tank 
Volume 

(Gallons) 

Max. 
Accept. 

(Gallons) 

Vert. Series 
Height 
Inches 

Series 
Length 
Inches 

Dia. Inches

AX-15 7.8 2.40 - 19.00 12 
AX-20 10.9 2.40 - 25.75 12
AX-40 21.7 4.80 - 49.00 12
AX-60 33.6 11.30 42.75 42.25 16
AX-80 44.4 22.60 56.00 55.25 16

AX-100 55.7 22.60 69.00 68.25 16
AX-120 68.0 34.00 44.25 40.25 24
AX-144 77.0 34.00 49.12 45.12 24
AX-180 90.0 34.00 56.50 52.50 24
AX-200 110 0 34 00 67.00 63.00 24
AX-240 131.7 45.20 76.25 74.25 24 

TABLE 3a 

L Series Tanks are ASME certified and eleven sizes are 
available in total tank volumes from 53 to 528 gallons. They 
are free standing on integral floor stands and are easily 
installed. Table 3b 

MAX.WORKING PRESSURE: 125 psig 
MAX. OPERATING TEMP: 240F 

SELECTION OF MODEL: 

6. Find and enter "Net Expansion Factor" (use TABLE 1)……(6)  

7. Amount of Expanded Water = line (1) x line(6)………………(7) gallons 

8. Find and enter "Acceptance Factor" (TABLE 2……………..(8)  

9. Minimum Total Tank Volume = line (7) - line (8) …………...(9) gallons 

10. Using TABLE 3 a, b, c, d, select a tank that is at least equal to 
line (9) for "Total Volume" and line (7) for Max. Expanded 
Water Acceptance Gallons 

Model No. Tank 
Volume 

(Gallons)

Max. 
Accept. 

(Gallons)

Height 
Inches 

Dia. 
Inches

200-L 53 53 37.81 24
300-L 79 79 51.75 24
400-L 105 105 65.69 24
500-L 132 132 79.62 24
600-L 158 158 65.00 30
800-L 211 211 83.00 30

1000-L 264 264 73.50 36
1200-L 317 317 85.88 36
1400-L 370 370 98.25 36
1600-L 422 422 71.25 48
2000-L 528 528 85.25 48TABLE 1... NET EXPANSION OF WATER 

TABLE 3b 
Max. 

System Minimum System Temperature °F Max. 
System Minimum System Temperature °F 

Temp. 
°F. 

40°F 50°F 60°F 70°F 80°F 90°F 100°F Temp. 
°F. 

40°F 50°F 60°F 70°F 80°F 90°F 100F

60°F .00050 .00490 - - - - - 160°F .0209 .0208 .0204 .0194 .0181 .0165 .0148
70°F .00149 .00143 .00094 - - - - 170°F .0242 .0241 .0236 .0227 .0216 .0201 .0184
80°F .00260 .00254 .00204 .00111 - - - 180°F .0276 .0275 .0271 .0261 .0250 .0236 .0219
90°F .00405 .00399 00350 .00256 .00145 - - 190°F .0313 .0312 .0307 .0298 .0287 .0272 .0255

100°F .00575 .00569 .00520 .00426 .00315 .00170 - 200°F .0351 .0350 .0346 .0336 .0325 .0311 .0294
110°F .00771 .00765 .00716 .00622 .00511 .00366 .00196 210°F .0391 .0390 .0386 .0376 .0365 .0351 .0334
120°F .01000 .00990 .00950 .00860 .00740 .00600 .00430 2201F .0434 .0433 .0428 .0419 .0408 .0393 .0376
130°F .01240 .01230 .01180 01090 00980 00830 00660 2300F .0476 .0475 .0471 .0461 .0450 .0436 .0419
140°F .01500 .01490 01450 01350 01240 01100 00930 240°F .0522 .0521 .0517 .0507 .0496 .0482 .0465

150°F .01790 .01780 .01730 .01640 .01530 .01330 .01210         

WX-"L" Series Tanks are ASME certified and 
seven models are available in total tank 
volumes from 158 to 528 gallons. Free 
standing on integral floor stands for easy 
installation, they are designed for use with 
potable water. Table 3c 

MAX. WORKING PRESSURE:125 psig 
MAX. OPERATING TEMP: 240F 

Model No. Tank 
Volume 

(Gallons) 

Max. 
Accept. 
(Gallons

)

Height 
Inches 

Dia. 
Inches

WX-600-L 158 158 72.31 30 
WX-800-L 211 211 90.25 30

WX-1000-L 264 264 84.50 36
WX-1200-L 317 317 97.00 36
WX-1400-L 370 370 109.25 36
WX-1600-L 422 422 80.50 48
WX-2000-L 528 528 93.50 48 

TABLE 3c 

TABLE 2...ACCEPTANCE FACTORS 
Maximum 
Operating 
Pressure at 
Tank (Psig) 

Minimum Operating Pressure at Tank (Psig) 

 5 10 12 15 20 30 40 50 60 70 80 
27 0.527 0 408 0.360 0.288 0.168 - - - - - - 
30 0.560 0.447 0.403 0.336 0.224 - - - - - - 
35 0.604 0.503 0.463 0.403 0.302 0.101 - - - - - 
40 0.640 0.548 0.512 0.457 0.366 0.183 - - - - - 
45 0.670 0.586 0.553 0.503 0.419 0.251 0.084 - - - - 
50 0.696 0.618 0.587 0.541 0.464 0.309 0.155 - - - - 
55 0.717 0.646 0 617 0.574 0.502 0.359 0.215 0.072 - - - 
60 0.736 0.669 0.643 0.602 0.536 0.402 0.268 0.134 - - - 
65 0.753 0.690 0.665 0.627 0.565 0.439 0.314 0.188 0.062 - - 
70 0.767 0.708 0.685 0.649 0.590 0.472 0.354 0.236 0.118 - - 
75 0.780 0.725 0.702 0.669 0.613 0.502 0.390 0.279 0.167 0.056 - 
80 0.792 0.739 0.718 0.686 0.634 0.528 0.422 0.317 0.211 0.106 - 
90 0.812 0.764 0 745 0.716 0.669 0.573 0.478 0.382 0.287 0.191 0.096

100 0 828 0 785 0 767 0.741 0 698 0.610 0.523 0 436 0 347 0.261 0.174
110 0.842 0.802 0.786 0.762 0.723 0.642 0.561 0.481 0.401 0.321 0.241
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