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cooling. Some situations preclude 
the use of condensate for cooling 
tower makeup, such as when chilled 
water is provided by a district energy 
system or a local district cooling sys-
tem with satellite chillers. 

Although the authors are not 
aware of any systems currently 
doing so, we envision a time when 
collected condensate could be 
fed into a reclaimed water utility. 
Perhaps one day high performing 
buildings may even be able to sell 
that collected condensate to the 
local municipality.

Condensate Collection 
Scenarios
Two prime factors influence whether 
condensate collection should be 
considered for a particular building 
project: the local climate, and the 
building type and usage patterns. 
While climate might seem obvious 
at first, the actual amount of conden-
sate produced during the course of 
a cooling season for a given amount 

Section 314 of the International 
Plumbing Code (IPC) describes 
how cooling coil condensate must 
be conveyed to an “approved place 
of disposal.”

Appendix C of the IPC has been 
modified in the past several years to 
allow for recycling of graywater, and 
it is important to note that the defi-
nition of graywater does not include 
cooling coil condensate. If the con-
densate were kept separate from 
other graywater sources, it should 
be allowable to use in the purposes 
described in this column.

(If the condensate is intended for 
flushing or irrigation purposes, it 
still may be advisable to follow the 
requirements of the IPC Appendix C.)

Cooling towers are one of the bet-
ter uses for condensate because they 
continually need makeup water due 
to evaporation losses and the need 
to manage the resulting buildup of 
dissolved solids. This evaporation 
at typical design conditions is in the 
range of 0.02 to 0.03 gpm per ton of 

O
ne way to reduce 
water use is by col-
lecting condensate, 
which is produced by 
air-conditioning sys-

tems as they remove moisture from 
air during the cooling process. Two 
ASHRAE standards address water 
use within buildings and provide (or 
are considering providing) require-
ments for condensate collection.1 

Depending on the location of the 
air-handling equipment with respect 
to the planned reuse location, it 
may be possible to directly drain 
the condensate. Other situations 
may require a separate small pump-
ing station. Regardless, disposing 
condensate in the sanitary sewer 
has become outdated for a high per-
forming building. 

What to Do With  
Collected Condensate
Several choices exist for using the 
collected water. The best end use 
depends on the particular building 
and location. Ultimately, any water 
use that displaces using potable 
water in the building is equal in 
value to any other use. Collected 
water could be used in one or 
more of the following common 
applications:
•  Cooling tower makeup;
•  Toilet or urinal flushing;
•  Makeup for water features; and
•  Landscape irrigation.

Potentially, some confusion could 
occur with a code official’s inter-
pretation on the use of condensate. 

1. ASHRAE Standard 189.1-2009, Standard 
for the Design of High Performance Green 
Buildings Except Low-Rise Residential 
Buildings and proposed ASHRAE Standard 
191P, Standard for the Efficient Use of Water in 
Building, Site and Mechanical Systems.

C A P T U R I N G  C O N D E N S A T E

Developed nations are realizing what has been common knowledge  

in developing nations: that water should be treated as a valuable  

commodity. Supply (or lack of it) and demand influence the price of 

water, but politics also play a role. Some within the green building 

circle now consider water concerns to be as important as energy.

Capturing 
Condensate
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Rainwater and condensate 
supplied by rooftop conden-
sate units are collected and 
stored in two 8,600 gallon 

tanks at the Sally Cheever Girl 
Scout Leadership Center in 

San Antonio, Texas. 
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Condensate collection potential varies by regional climates. The map represents the 
potential amount of condensate that can be collected from each cfm of outdoor air over 
one year (8,760 hours). 
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0.008 pound water/pound air. This 
supply air condition is representa-
tive of a typical value of 56°F and 
about 85% relative humidity. This 
study also is considering the eco-
nomics of water, and additional ini-
tial results are discussed later.

Note that HVAC system type also 
may influence the design work 

by roughly the latent heat recovery 
effectiveness of the device. 

Cost Factors for New 
Construction
The overall cost of a condensate 
collection system in new construc-
tion is largely dependent on the 
end use and is difficult to general-
ize: cooling tower makeup requires 
little more than a run of pipe, while 
irrigation or toilet flushing involves 
cisterns, pumps, and some degree of 
filtration and treatment equipment. 

One common factor is the need to 
convey water to the end use or stor-
age, which is likely to be at or below 
ground level, from an air-handling 
unit that is preferably some height 
above. Air-handling units that 
produce condensate typically are 
accompanied by drains that join the 
building’s sanitary drain network, so 
a separate drain system is required 
to reuse the condensate. 

The cost of doing this can be 
considered the minimum added 
cost of condensate collection com-
pared to a conventional building, 
with extra costs for cisterns and 

needed to include condensate collec-
tion on a building project. Buildings 
with dedicated outdoor air systems 
would have a better condensate 
potential than a recirculating air 
system. On the other hand, systems 
that include total energy recovery 
(latent as well as sensible heat) will 
have a reduced condensate potential 

of ASHRAE Standard 62.1-2010 
is one good source for design occu-
pant density levels. Systems serving 
higher density spaces such as lecture 
halls, lobbies, or special use spaces 
such as a natatorium are good candi-
dates for consideration. 

The authors are in the midst of a 
research project intended to provide 
guidance on the influence of climate 
on the relative desirability of a con-
densate collection system. Initial 
results of this study for the various 
regions of the United States are repre-
sented in Figure 1 (see p. 57), which 
shows the potential amount of water 
collected (in gallons) from one cfm of 
outdoor air through the entire year. 

The calculations are made based 
on the hourly TMY3 weather data 
for that locality and with a maxi-
mum supply air humidity ratio of 

of incoming outdoor ventilation air 
depends on the ambient humidity 
and on the number of hours per year 
that mechanical cooling is required.

Some locations may have fairly high 
humidity levels, particularly at design 
cooling conditions, but only require a 
relatively small number of hours per 
year of mechanical cooling. Others 
may be in a relatively dry climate 
but require mechanical cooling for a 

large number of hours per year, and 
may have a relatively good potential 
for condensate collection.

The type of building and occu-
pancy patterns also greatly influence 
the amount of outdoor air required, 
and the duration of that air require-
ment. A few areas of the U.S. are 
obvious for consideration of conden-
sate collection. The southeastern 
U.S. definitely should, while the dry 
Great Basin region in the western 
U.S. likely should not (unless local 
circumstances warrant otherwise). 

In the other, more marginal areas 
it depends on building occupancy, 
type and outdoor air requirements. 
A building that requires a great deal 
of outdoor air, such as a laboratory 
building, may make condensate col-
lection feasible and desirable in a 
marginal climate location. Table 6-1 
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Collected rainwater and condensate are 
used to irrigate landscaping at the Sally 
Cheever Girl Scout Leadership Center in San 
Antonio, Texas. Pumps inside the tanks pro-
vide adequate pressure for irrigation.

Collected condensate can be used to operate 
water features even during drought conditions.

Retrofitting a building for condensate col-
lection often requires a collection basin 
and sump pump, which add about $1,000 
to the project cost. A meter to track the 
condensate collection costs about $500.

The minimum cost of adding a dedi-
cated drain for condensate collection 
is approximately $5,000 for new 
construction projects.

C O N D E N S AT E  C O L L E C T I O N  S Y S T E M S
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labor, including a floor drain, fit-
tings, and miscellaneous costs, 
the total installation cost for a 
dedicated drain to the cooling tower 
is about $5,000. No controls are 
included in this amount, but typi-
cally may not be needed.

Some situations (especially in the 
case of retrofits) call for a collec-
tion basin and sump pump to get 
the condensate into a drain line, 
in which case the budget should 
include an extra cost allocation of 
approximately $1,000 (based on 
the author’s experience with recent 
retrofit projects). While it is not 
required, it is often desirable to 
include a water meter to keep track 
of the condensate produced; this 
requires an additional $500.

In buildings where condensate 
is to be collected and stored with 

ground-mounted cooling tower. Let us 
assume that the system requires 50 ft 
of vertical pipe from the penthouse to 
ground floor, and another 50 ft of pipe 
to the sump of the cooling tower. 

Using published construction cost 
data for materials (assuming 2 in. 
Schedule 40 steel drain pipe) and 

other equipment to be determined 
by the end use. As an example, 
consider a four-story building with 
a penthouse air-handling unit and 

If it is in Athens, Ga., the 
expected annual condensate pro-
duction rate is about 13.3 gallons 
per cfm of continuous outside air, 
so the approximate annual yield is 
667,000 gallons. The water cost rate 
is $0.0075 per gallon (water and 
sewer cost combined), so the annual 
savings is $5,000, and the simple 
payback is one year.

The same building in San Diego 
would produce about half as much 
condensate (7.3 gallons), but the 
combined water/sewer cost is about 
one-third higher than in Athens, so 
the payback period is still only 1.3 
years. However, placing the build-
ing in Phoenix would yield 135,500 
gallons per year and a simple pay-
back period of 5.5 years based on 
local water/sewer costs.

rainwater, a lower cost option might 
be to drain condensate from a pent-
house AHU into the roof drainage 
system. However, one drawback 
to this for buildings with exterior 
downspouts is that the condensate 
cools the downspout and could 
cause secondary condensate (or 
“son of condensate”) to form on 
the outside drain surface. This can 
lead to accelerated corrosion of the 
downspout and, in some cases, dis-
coloration or damage to the façade.

Economic Payback Example
Consider again the four-story build-
ing with a $5,000 condensate col-
lection system, and assume it is a 
laboratory building that requires 
50,000 cfm of outside air con-
tinuously and does not have latent 
energy recovery. 

Summary
Incorporating condensate collection 
into new building designs is practi-
cal in many areas and situations, 
and is becoming more of a societal 
imperative. Existing buildings can 
be retrofitted for condensate collec-
tion, but the building design or lay-
out may preclude successful imple-
mentation in some situations. While 
many factors come into play, such as 
building type and climate, this is a 
simple technology to incorporate into 
an integrated building design. •
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A rainwater and condensate collection sys-
tem is among several sustainable designs 
incorporated in the Sally Cheever Girl Scout 
Leadership Center. The building team also 
preserved heritage trees and used exterior 
metal panels with high recycled content. 
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