














(OW THE h v PROGRAM WORKS IN YO
save energy and solve maintenance problems

This first step in a “2-4-8” retrofit program is
the air elimination system.

Instituting the “2-4-8” retrofit requires an air elimination system
applied to your system piping.

SEALED-IN

AIR CUSHION
DOES NOT COME
IN CONTACT WITH
SYSTEM WATER

The application consists of a diaphragm or
bladder type expansion tank

Located in your equipment room, it has the necessary air
cushion for pressurization and pressure control sealed in. This
air cushion never interfaces directly with system water, and
never can be dissolved or absorbed by system water. With the

proper air cushion permanently sealed-in...there is no longer a SYSTEM
. WATER
need for "air control”. CONTAINED
IN BLADDER

An air elimination separator / eliminator

Now all other air in system piping can be completely eliminated
so there will no longer be a need to “purge” air bubbles with
high head, high velocity pumping. This elimination of air is
accomplished with a small air separator and a pilot-operated BLADDER-TYPE EXPANSION TANK
air elimination valve located at the top of the system on verti-

cal risers before system water enters horizontal runs. /D\

At this point, selected by solubility tables, pressures are lowest, (

and all air will come out of solution. The separator supplied will
separate 94% of all air bubbles on the first pass through its
interior. The air elimination valve will instantly eliminate as much
air as the separators. Water leaving this separation / elimination TANGENTIAL TYPE
point will be completely free of air bubbles. > AIR SEPARATOR

Once air is eliminated, you can reduce
pumping power

Since you no longer need to “purge” air bubbles, you can \I:l'/
substantially reduce pumping power by using a much smaller

pump to handle heat transfer demands throughout most of

the heating season.

In the “2-4-8” retrofit program, a small pump is installed in
parallel with your existing large pump, if it is still in good
operating condition.

POINT OF LOWEST SOLUBILITY
. TR . _ OF AIR IN WATER IS AT TOP
This pump, be<_:ause of air elimination is selected by OF SYSTEM
“2” - reducing flow by 2 l
“4” — which reduces pump head by 4

“8” — which results in reducing pump power (kwh) by 8




HVAC System Evaluation Form

Use this work sheet to evaluate your present system. This evaluation will confirm the presence
of system air in your piping system. If it is indeed present a “2-4-8” air elimination retrofit
will eliminate costly maintenance problems and reduce your present energy consumption
for pump operation up to 87%.

System Diagram

Make a simple piping sketch showing the relative locations of
the existing tank(s), pump(s), relief valves, and hot or chilled
water generator. Also note location of pressure gauges from
which readings will be taken.

Problem History

A thorough discussion with the operating and maintenance

personnel will give a problem history which should fit basic
symptoms of system air. Probably 90% of system problems are

caused by air. The problems listed below will in all likelihood be
cured by the air elimination retrofit.

Pump Test To Confirm Presence of Air

This test will confirm the presence or absence of significant

air in the system. While the pump is operating, record the
gauge readings. Shut the pump off and again record the
gauge readings. The pressure nearest the tank connection Problem History
will change if there is air in the system. If there is no air, then Binding heating units.
the pressure will not change. This test can also be used to
estimate the severity of the air problem by comparing the
change in tank pressure to the head developed by the pump.
For example, if the tank pressure changes by 5 psi and the
pump head is 10 psi, there is far more air if the tank pressure
changes by only 1 psi.

(1 Waterlogged tanks.
(1 Relief valve opens.
1 Corrosion and leaks.
4 Pumps pump poorly.
(d Pump seal failures.

(d Chemical treatment.
Remember that this test is absolutely reliable. The only way 2 Other

the tank pressure can change is if the amount of water in the

tank changes. Since the piping is rigid, the water leaving

the tank must be filling space occupied by air. If there is a Pump Test (For Presence of Air)

sight glass on the existing tank, the water level should visibly PSIG

change when the pump is switched on and off. Tank Suction Discharge

Your AMTROL Representative will use this form to select and Pump ON

size the proper “2-4-8” air elimination retrofit package. You’ll Pump OFF

be amazed at the savings you’ll achieve.

Example
Test made on an actual university building in TO

RISER
New England. PAIRS

’ L

Problem History 1 ]'
4 Binding heating units.

1 Waterlogged tanks. EXISTING PLAIN

o Relief valve opens. G___D STEEL TANK

o Corrosion and leaks. -® PUMP
M’Pumps pump poorly.

o Pump seal failures.

(1 Chemical treatment.
0 Other In this installation, a difference of 6 psig at tank gauge between

_ pump on and off, indicates the presence of substantial second-
Pump Test (For Presence of Air) - . . .
ary air in upper system piping. This air is the direct cause of the
PSIG problems listed.
Tank Suction Discharge
Pump ON 44 28 Aftzr. air elimi:r;gtiorj wa.shinstalled in thcijs bf;JiI_(?Lngl,' thedtankbglgauge
Pump OFF 38 39 reading was 30 psig with pump on and off. The listed problems

disappeared.



Energy Use Evaluation*

This form will enable you to establish an approximation of the energy cost you are now
expending to run your existing constant flow HVAC pump(s).

Present Cost

1. Rated H.P. of Pump(s):

Pump 1 H.P

Pump 2 H.P.

Pump 3 H.P.
2. Total H.P.: H.P.
3. Total kw (line 2 X 1): kw
4. Annual usage (multiply line 3 by seasonal hours shown in table below): kwh
5. Annual Cost (multiply line 4 by your kwh rate): $ annual cost.

Anticipated operating cost through “2-4-8” retrofit.

6. Seasonal hours of system operation in your area (see table below): Hours
7. Hours operation of existing pump(s) (multiply line 6 by 0.1)* Hours
8. Annual kwh of existing pumps (multiply line 7 by line 3): kwh
9. Hours operation of “2-4-8” pump in parallel (line 6 minus line 7): Hours
10. Total kw of “2-4-8” pump (multiply line 3 by 0.2):* kw
11. Annual kwh of “2-4-8” pump(s) (multiply line 9 by line 10): kwh
12. Total annual kwh (line 8 + line 11): kwh
13. Annual cost (line 12 X your kwh rate): $
14. Estimated savings through “2-4-8” (line 5 minus line 13): $

*This calculation uses conservative estimated pump power reduction factors. Your actual savings could be considerably higher

depending upon your system, area and pump size.

Your AMTROL Representative will be glad to give you an accurate estimate after evaluating your system.

Annual seasonal hours of HVAC system operation

(Hours when outdoor temperature is below 62°F)
Source: ASHRAE Handbook, “Systems” Volume 1980 Chapter 43.

Atlanta.............. 4540 Los Angeles............... 5696
Boston.............. 6417 Minneapolis................ 6636
Buffalo............. 6579 New York.................. 5873
Chicago............ 5953 Pittsburgh................... 6213
Dallas............... 3807 St louis...c.ccciiiiinan.. 5229
Denver............... 6417 San Francisco............... 7657
Detroit............... 6230 = Seattle.....cociiiiiiinnn. 7844
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