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TYLER, Texas — Far too many
hvac systems are operating with
wet and contaminated interiors.
This is costly to building owners-
users, and there is clearly no tech-
nical or economic justification for
these conditions.

During the past two cooling sea-
sons, we examined scores of hvac
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Exploring causes and cures for wet, contaminated systems

by Warren C. and C. Curtis Trent
Trent Technologies, Inc.

units throughout the southeast-
ern U.S. We found a majority of
them wet inside and rife with al-
gae, mold, and other fungi. We
found stagnant water standing on
the rusting and deteriorating
floors of many units.

Also, damage caused from con-
densate overflow was frequently

evident.

The widespread
existence of these
deplorable condi-
tions is reason for
serious concern.
They are costly for
building owners-
users and un-
healthy for build-
ing occupants. But they are avoid-
able.

We have identified (and listed
below) 11 causes of wet and con-
taminated systems, each of which
can be prevented:

® Excessive airflow;

® Deficient airflow;

® Inadequate provisions for ven-
tilating air;

® Non-insulated coolant orrefrig-
erant lines;

® Improper blower location;

® Inadequate filters and filter
holders;

® Highly slanted cooling coils;

® Unsuitabledrain portlocations;

® Long, undulating, poorly routed
condensate drain lines;

® Unduly large condensate drip
pans; and

® Inadequate seals on conden-
sate drain lines of draw-through
hvac systems.

Each of the above causes of wet
and contaminated systems, along
with possible cures, isdiscussedin
detail in the August, 1995 issue of
the technical publication Engi-
neered Systems. In the article,
these causes are appropriately
referred to as design deficiencies.

All but one of these deficiencies
can be corrected through the ap-
plication of widely known and ac-
cepted design practices. The one
exception is item 11, “Inadequate
seals on condensate drain lines of
draw-through hvac systems.”

In general, neither the industry
nor academia has adequately ad-
dressed this design deficiency. The
industry practice of using a con-
densate trap to effect a seal on the
drain line of draw-through hvac
systems has been a costly failure.

The condensate trap exhibits so
many failure modes that it is un-
reliable and ineffective as a seal.
In fact, this design practice is the
primary cause of most wet and
contaminated draw-through hvac

systems.

When a draw-
through hvac
system is oper-
ating without a
seal or with a
dysfunctional
seal on the con-
densate drain

PHOTOS RIGHT and below depict
conditions typical of the units ob-
served by Curtis and Warren Trent
of Trent Technologies, Inc. Deterio-
ration and contamination of the
floors, equipment surfaces, and in-
ternal walls of the hvac units are
apparent.

line, airisdrawn through thedrain
port of the drip pan at velocities
frequently exceeding 30 mph.

Condensate is blown continually
from the drip pan onto the inter-
nal components of the hvac unit
and ductwork, keeping them wet
and providing ideal conditions for
the growth of health-threatening
microorganisms.

Moreover, condensate will stand
in the drip pan at a depth equal to
the negative pressure in the drip
pan compartment, thus affording
a large area for the growth of al-
gae.

In addition, condensate will over-
flow, often causing property dam-
ages, if the negative pressure (in
inches of water column, or in. wc)
reaches a level greater than the
pan depth.

New control available

There is now available a conden-
sate control device which elimi-

Hvac system design criteria

nates the problems caused by miss-
ing or dysfunctional seals (or
traps).

The device is reliable, simple,
and has no moving parts. The op-
erating principles and physical
description of this particular de-
vice (the “Costgard” condensate
control device) are reviewed in the
August, 1995 issue of Engineered
Systems magazine.

This device alone will not solve
all the internal wetness problems
caused by draw-through hvac sys-
tems. It does, however, provide
the missing link that makes it
possible to eliminate these trouble-
some and costly problems, in both
future and current hvac systems.

Warren Trent is a registered pro-
fessional engineer and ceo of Trent
Technologies, Inc., 535 WSW Loop
323, Tyler, Texas; 903-509-4843.
Curtis Trentisthe company’s presi-
dent.

Presented here is a set of hvac system design
criteria, which will aid building owners in con-
veying to architects and engineers their require-
ment for drier and cleaner hvac systems:

1. Remain dry inside (except the cooling coil and
a small drip pan), during all operating condi-
tions.

2. Prevent outside air and contaminated gases
from being drawn into the system through the
condensate drain line, under all operating condi-
tions.

3. Be capable of controlling temperature and
relative humidity of the occupied space within
the human comfort zone established by the
ASHRAE 1993 Handbook Fundamentals, page
8.13, Figure 5, under all operating conditions.

4. Meet or exceed the requirementsidentified in
ASHRAE Standard 62-89 or the most-recent

version of that standard.

5. Comply with applicable building, mechanical,
and plumbing codes.

These criteria are equally applicable to future
and redesigned hvac systems.

Draw-through hvac system designs that include
the conventional condensate trap, cannot meet
criteria 1, 2, and 5. Failure to meet these criteria
is the primary cause of the wet and contaminated
conditions so common to hvac systems now in
operation.

By demanding that their hvac system designs
meet these and the remaining stated criteria,
building owners-users will realize the following
benefits for nominal initial cost: lower mainte-
nance, longer equipment life, less property dam-
age, less absenteeism, fewer health problems, and
increased productivity.
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