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n November 1997, | was hired to

design a HVAC systemand to per-

form the final test and balance

(TAB) of all systems for a $7-mil-
lionchemical laboratory facility in An-
garsk, Siberia. After | carefully set the
flow of air in a rectangular duct at
19,000 cfm, Russian ventilation spe-
cialists told me thatthey measured it at
21,000 cfm.

Such a discrepancy was typical for
rectangular ducts on that project. Al-
though | was able to convince the
technicians that my rcadings were ac-
curate, | was curious enough about
their procedures that | built a full-
scale fan and duct assembly (see pho-
tograph) to conduct experimental
duct traversals upon my return home.
What | discovered was that the Rus-
sians did not use the equal-arca
method, which is popular in the
United States, as | had assumed (a de-
scription of the Russians’ method is
beyond the scope of this article). But

even more surprising — and of greater
importance to design engincers and
TAB contractors in the United States
— was my discovery that the equal-
area method is in itself flawed, failing
to consider lower “fall-off" air veloci-
ties along duct walls and, thus, consis-
tently overstating air flows. As | began
to develop my own traversal method
to capture the slower velocities, |
learned of a seldom-used procedure
called log-Tchebycheff.

Through my tests, | discovered that
results from the equal-area method al-
ways are in error — from 5 percent to
a consistent 9 percent up to 20 per-
cent above actual air flow — which
supports statemecnts made in
ANSI/ASHRAE Standard 111-88'
and the ASHRAE '97 Fundamental
Handbook.? Yet, despite this and
many TAB contractors' acknowledg-
ment that there is little or no differ-
ence in contract cost, labor, and time
between the cqual-area and log-

Tchebycheff methods, the former is

'Superscriptnumerals indicate references listed
at end of article.
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PHOTO A (above). The full-scale fan and
duct assembly, which features a 48-by-12-
in. rectangular duct. Note the red plugs,
which are stopping holes drilled at 3, 9, 15,
21,27, 33, 39, and 45 in. across the top and
3 and 9 in. down the side for the traversal of
the duct using the equal-area method

used almost exclusively in the United
States, with the differences in results
routinely dismissed as “insignificant.”

This article describes and compares
the cqual-area and log-Tchebycheff
methods for rectangular ducts and
shows why the latter is superior. Also,
it makes recommendations for widen-

ing the use of the log-Tchebycheff

method throughout the industry. The
objective is correct testing and balanc-
ing of HVAC designs, with the ulti-
mate goal of proper air distribution, air
pressures, and indoor air quality (1AQQ)
in all buildings.

By specifying that the log-Tcheby-
cheff method be used for TAB reports,
design enginceers would reduce the
number of disputes they often find
themselves in because of inaccurate
test results.




BACKGROUND

Theequal-area method of measuring
air flow in rectangular ducts and the
log-linear method of measuring air flow
in round ducts were devised by a group
of engincers sometime before 1952.
Later, during the 1970s and '80s, two
organizations — the Associated Air
Balance Council (AABC) and the Na-
tional Environmental Balancing Bu-
reau (NEBB) — were established, be-
coming the only nationally recognized
agencies that field-test and certify air-
flow measurements for rectangular and
round ducts.

In 1977, a mathematician with the
last name of Tchebycheff (pronounced
“che-boo-chef”) developed his own
methods of measuring air flow in rect-
angular ducts and round ducts. Simply
called “log-Tchebycheff,” the methods
were published in International Orga-
nization for Standardization No.
39663."

About 10 years later, the AABC and
the NEBB adopted both of Tcheby-
cheff's methods and included them in
their standards as an option to the
cqual-area method for rectangular
ducts and the log-linear method for
round ducts.™® However, no con-
tracted AABC or NEBB company has
used or will use the log-Tchebycheff
methaod for rectangular ducts. (The
log-Tchebycheff and log-linear meth-
ods for round ducts produce the same
results.)

TRAVERSING A DUCT

In traversing a duct, holes are cut
down one side or across the top or bot-
tom of the duct at spacings determined
by the method being used. A measure-
ment probe, such as a hot-wire
anemometer or pitot tube, then is in-
serted in the first hole.

The dimension of the duct walls and
the method being used determine the
depths to which the probe is inserted
and the number of air-velocity mea-
surements — in feet per minute (fpm)
— that are taken. For example, relative
to the inner wall of a 12-in. duct, read-
ings would be taken at 3 and 9 in. using
the equal-area method and ac 1.5, 6,
and 10.5 in. using the log-Tchebycheff
method. (The larger the size of the
duct, the greater the number of traver-

sal points, regardless of method.) The
process is repeated for each hole, with
the readings taken at all traversal
points then added, averaged, and mul-
tiplied by the duct’s cross-sectional
area to determine volumetric air flow,
measured in cubic feet per minute
(cfm). Figures 1 and 2 show the traver-
sal points for a 30-in. square duct using
the log-Tchebycheff and equal-arca
methods, respectively.

Note that the algorithm that deter-
mines the spacing of traversal points
for the equal-arca method results in
cqual distances between points, while
the algorithm for the log-Tchebycheff

COMPARING THE METHODS

My experiments showed that the
cqual-area method overstates air flow,
which can be attributed to the mea-
surement and averaging of only the air
velocities of the interior. The log-
Tchebycheff method, on the other
hand, takes into account lower air ve-
locities — caused by friction and
other phenomena — along duct walls
and in duct corners, which are aver-
aged with higher air velocities of the
interior.

To illustrate the potential threat to
the safe operation of HVAC systems
posed by use of the equal-area

Votes of confidence

rectangular ducts:

Applications.
for Rating.

for Rating.

Aerodynamic Performance.
Stations for Rating.

for Rating.

and Refrigeration Systems.

Fluid Flow in Closed Conduits.

he following exclusively endorse the log-Tchebycheff method for
V¥ AMCA Publication 201-85, Fans and Systems.
V¥ AMCA Publication 501-93, Application Manual for Air Louvers.
V¥ AMCA Publication 502-89, Damper Application Manual.
V¥ AMCA Publication 503-93, Fire, Ceiling and Smoke Dampers
V¥ AMCA Standard 500-D-98, Laboratory Methods of Testing Dampels
V¥ AMCA Standard 500-L-99, Laboratory Methods of Testing Louvers: -

V AMCA Standard 803-87, Site Performance Test Standard. N AR
V¥ ANSVAMCA Standard 210-85, Laboratory Mathods of Testing Fans !or S

¥ ANSVAMCA Standard 610-93, Mathods of Testing Alrflow Measu)‘emen
V ANSVASHRAE Standard 51-1985, Laboratory Methods of Tes{!m Fans,

V¥ ANSVASHRAE Standard 111-88, Practices for Measurement, Tssﬂr)g,
Adjusting and Balancing of Building Heating, Ventilation, Alr Condiﬂonl

V¥ ASHRAE '97 Fundamental Handbook, Measurementand Instmmen
V¥ ASHRAE '99 Applications Handbook, Testing, Adjusting andBalandng i ﬁ:
¥ HEVAC 1981, Fan Application Guide, HVAC Manufacturing Assoclation. : "
¥ International Organization for Standardization 3986, Measurement of -

method resules in a higher density of
readings toward the middle of the duct,
as well as readings closer to the walls,
This better approximates the shape of
an atr stream.

Although the log-Tchebycheff
method usually requires the drilling of
an additional hole and the taking of
additional measurements, the extra
work should require little or no addi-
tional cost.

methaod, let’s say that the method is
used to measure air flow in a rectangu-
lar duct at the design flow rate of
60,000 cfm. While the log-Tcheby-
cheff method would have produced a
more accurate measurement of 55,000
cfm, the 8.3-percent difference is “in-
significant,” falling within the indus-
try standard of tolerance of = 10 per-
cent. However, lét's now say that the
air flow in that same duct is set, using
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TRAVERSING DUCTS

i o the equal-area method as a gauge, at
Log-Tchebycheff method for rectangular ducts 55,000 cfm. Little would the contrac-
T . B tor know that the air flow actually is
D “a“ T PG N S L around 50,000 cfm, which would have
'dl&annlon “points been discovered using the log-
(in.) perside | Positlonrelative to Interlor wall (fraction of total) Tchebycheff method and which
<30 5 (a) 0.074 0.288 0.500 °0.712 0.926 — — would be unacceptable by industry
30-36 8 0.061 0.235 0437 0563 0765 0.939 — standards at 16.7 percent below de- :
>36 7 0.053 0203 0366 0.500 0634 0797 0.947 sign flow. Eventually, the building \
B AED BOSITID _ . would experience serious IAQ prob-
; RSy
Dimension | No, -Position ralative to Interior wall (in.) Loy .
{in) |Spacings | 1 3 4 5 ) 8 The following analogy may help :
’ 3@ |10 30 50 clarify the issue: You are driving your ’
7 3@ [10 35 60
8 3@ |10 40 70 &
9 3@ [10 45 80
10 3(a) 1.5 50 85
1 3(a) 15 55 95 _— ;
12 3a) [15 60 105 i
13 3a [15 65 115 _
14 3@ [15 70 125 s b
15 3a) [15 75 135 25
8
16 4a) |15 58 102 145 ]
17 4(a) 1.5 6.2 108 15.5 i g 1<
18 4(a) 1.5 65 115 16.5 a K=
19 4(a) 15 68 122 17.5 E ® ©
20 5 |15 58 100 142 185 S o ‘
21 5 [15 60 105 149 195 , A8 -
22 5 1.6 63 11.0 16.7 204 l
24 5 1.8 69 120 171 22.2 Tl 0.061 D
26 5 1.9 75 130 18.5 241 2
27 5 |20 78 135 192 250 0.437 0, — 0-2350
28 5 21 8.0 140 19.9 25.9 2
29 5 |21 84 145 206 269 - 0.563 D,
30 6 |18 70 131 169 229 282 4.765.D,
32 6 19 75 140 180 245 301 0.939 D,
34 6 21 8.0 148 19.1 26.0 31.9 D,
35 6 21 8.2 153 19.7 26.8 329 o
36 6 2.2 ; 157 203 275 338 car on a freeway where the minimum
37 7 20 75 135 185 235 295 350 speed lis 60 mph and thg maximgm
38 7 20 77 139 190 241 303 36.0 speed is 80 mph. Preferring to drive
39 7 21 79 143 195 247 311 369 in the slower right-hand lane at 60
:g ; 312 g; 1;2 g?g ggﬂ g;g g;g mph. you are unaware [h'd[ your
44 7 23 89 161 220 27‘8 /1 417 speedometer is miscalibrated by -5
46 7 24 93 168 230 292 367 436 mph. A police officer clocks you at
48 7 25 97 176 240 304 382 455 55 mph (-8.3 percent), a speed not
gg ; gg :gé }gg ggg g;; 3?3 44;‘; quite slow enough to warrant a
: ‘ ‘ : . : : ticket. Still believing that you are
gé ; gg 1?3 ;gg %8 ggg ﬁg 2213(1) driving 60 mph, you decide to slow
58 7 31 18 212 290 368 462 549 down to an acceptable 55 mph. The i
60 7 32 122 219 300 380 478 568 police officer then clocks you ar 50
Notes: mph (-16.7 percent) and pulls you
(a) Through results of fan/duct assembly experiments, it Is acceptable to apply these variations: over. Ineffect, your speedometer rep-
Dimension  No. spacings Positions resents the equal-area method and
<91n. 3 First two points 1.0 in. from opposite walls; the radar gun represents the log-
third point In the middle, Tchebycheff method.
10-15In. 3 First two points 1.5 In. from opposite walls;
16-191n 4 :‘Tm:tpomt '? tthe1":?dl:. ite walls; oth FIELD EXPERIENCE
-191n, rst two points 1.5 In. from opposite walls; other . . ; L et
two points spaced equally between first two points, As an example of how inaccurate
TAB reporting can be, consider the
FIGURE 1. Log-Tchebychelf traversal points and spacing aigorithm for 6-In. square duct. following. In 1998, | designed a con-
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ventional decoupled air-condition-
ing system for a new two-story ele-
SPACING ALGORITHM U] AR mentary school. While regding the
Xy 22 2+ 22+ 200 &)+ A5+ 28)+ AN+ 28+ certified TAB report, [ discovered
@R 2 R B2 R B2 that:
. ® Although an air-handling unit de-
HE signed for 5830 c/m was supplying a
Oimension |  No. Position relative to Interlor wall (In.) very good 104 percent of design out-
(In) |Spacings | 1 2 J d side-air flow directly to the space, the
6 1 3.0 main duct was traversed by the equal-
7 1 3.5 area method to be 125 percent.
8 2 20 40 ® Another air-handling unit, de-
9 ) 23 6.7 signed for 3800 cfm, was supplying a
10 2 25 75
1 2 2.7 83 X
. 12 2 30 90 - X8 X4 X o R et X o
13 3 22 65 108 i
14 3 23 70 117 8 s 3
15 3 25 75 125 s 2 N
16 3 27 80 133 % ?
17 3 28 B85 142 7 \
18 3 30 90 150 N i \ ¢
19 4 24 71 119 166 i
20 4 25 75 125 175 i i
21 4 26 79 131 184 ]! )
22 4 28 82 137 192 Y w | iR
24 4 30 90 150 21.0 ; i
26 5 26 78 130 182 234 T i
27 5 27 81 135 189 243 \ h
28 5 28 84 140 196 252 V4 '\ -
29 5 29 87 145 203 26.1 | !
30 5 | 30 90 150 210 270 {) %4
32 6 |27 80 133 187 240 293 A EH== &
34 6 28 B85 142 198 255 31.2 b
35 6 29 88 146 204 262 321
36 6 30 90 150 21.0 270 330 very good 107 percent of design out-
37 7 26 79 132 185 238 290 344 side-air flow directly to the space, but
38 7 27 81 136 190 244 299 353 the main duct was traversed by the
39 7 28 83 139 195 251 306 362 equal-area method to be I 19 percent.
40 7 29 86 143 200 257 314 3741 ® Although an exhaust fan designed
42 7 30 90 150 .21.0 270 33.0 39.0 for 2875 cfm was exhausting a very
44 8 28 82 137 193 247 302 357 412 good 98 percent of design air ‘low di-
46 8 29 86 144 201 258 316 373 431 rectly from the space, the main duct
48 8 30 90 150 21.0 27.0 330 39.0 45.0 was traversed by the equal-area method to
50 9 28 83 139 194 250 305 361 416 47.2 be [43 percent. ,
52 9 | 29 87 144 202 260 318 375 433 491 ® Another exhaust fan, designed for
1 54 9 30 90 150 210 27.0 330 39.0 450 510 2295 cfm, was exhausting a very good
56 Bc) | 35 105 175 245 315 385 455 525 99 percent of design air flow directly
58 8c) | 36 108 181 254 326 398 471 544 e e
60 8(c) 38 112 187 263 337 412 487 562 traversed by the equal-area method to be
156 percent.
Notes: During construction, these same
(a)g (tter:elgaftonaunn;b;B(:; ;;oints) = x in. (duct-wall size) / (any whole number or fraction duct systems were pressure-[es[ed and
(b) zin. (hole spacings) = x in. (duct-wall size) / y. For duct sizes equal to 56 in. and larger, C%mfud 5] [h.‘l[ same TAB contractor
use only 8 points, as not exceeding 1.5-percent leakage.
If he had traversed the main duct first

FIGURE 2. Equal-area traversal points and spacing algorithm for 6-in. square duct.

and set the air flow to what he believed
to have been the design quantity, my
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he sketch below shows a full-

scale bell-driven fan and duct
assembly that was built for the
performance of duct-traversal ex-
periments. Results from the exper-
iments, which were conducted on
three separate days, show slight
variations due to normal ambient
variables such as outside air tem-
perature and density. Supply air
from the fan was traversed in the
round duct that leads to the rect-
angular duct. Air in the rectangular
duct then was traversed using

DUCT DIMENSIONS

Width: 48 in.
Height: 12 in.
Cross-sectional area: 4 sq Il

HORZOMTAL TRAVERTAL FPARNGE 1 PV

Equal-area 3.0 9.0 15.0

21.0 270 330 390 450

Log-Tchebycheft 2.5 97 17.6

VERTICAL TRAVERSAL SPACINGS. ("'t
Equal-area 30 90

240 304 .382 455

Log-Tchebycheff 0.074 0288 0.500

0.712 0926

equal-area method spacings, with extra measurements taken at the top and bottom of the duct. Pitot tube readings
taken horizontally were averaged for each vertical spacing. The extra measurements enabled the creation of a
complete vertical profile of air-flow velocity in the duct (see the table of average test velocities and the illustration
of the vertical profile). The readings taken for the 3-in. and 9-in. vertical spacings correspond precisely to those
called for by the equal-area method (see Figure 2). The resulting curves then were used to derive readings corre-

Fan = 5000 ctm: 0.4 in. wg; 2 hp: 1172 rpm

Plan view

Air flow Round sheet metal duct, Rectanqular sheet metal duct, i
(fan) 26 in. dia 48 in. wide by 12 in. high 148 n
Plan 12in. = 1 fi —_— -
, 18 in. 30in
1 = Side view
5000 cfm 26 in. dia by 8 ft long 48in. by 12in. by 8 1t ]im n

well-desiened system would have be-
come short of wir flow within the
spaces, which would have Tedroa e
ous 1AQ prablem.

Later, reviewed TAR reports o
tive previons progects than cerntred
that air tows were withim the mdus-
try standard of 2+ 1O percent when
they were, i facto i excess of i
percent of desien, Thad <he loe-
Tehebychett method been vsed. -
curate sic-How resulis wouald e

heen produced.

OUTCOMES OF INACCURATE
TESTING

The tollowing are some typieal
problems thar will accur when the
air ow in o rectancular duct s mea-
sured and set using che equal-aren
method:

® Sivtemns that are cerntved ield-
testedand balinced vall cparane winh
fessartlow thon recordedd

® i hosprtads, vuimiines ot apena
tronabsappdy o i ourade o o ap
cratme tooms andd orhier veas alwoans
will o Toss th e specmed d e
clarron ot codes aittcanme space 1o
space prossue e bonshipes

® Opcrational solvent venolanon
aostems will e feasthon speaticd and
Fem viebaon vt code thar specines o
munm of one exhause e chanee
LIy Dve e

® The opetanonal encrey cticiency
ratio of cooline cqapment and the
coclhicient o pertomiance ot heat -
me/cootme cquipmene swall e ess
than specitied andy consegquent iy, e
m violition ot the enerey code

® The operational il tael unh-
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sponding to log-Tchebycheff
spacings (see Graphical Analysis
Results) as per Figure 1.

Average pitot tube

measurements*
Height Day 1 Day 2 Day 3
(in.) (tpm) (fpm) (fpm)
0.0 1135 1099 1019
30 1387 1428 1384
9.0 1460 1473 1389
12.0 982 1074 350

“atton ethcieney o oil-and aas-tired
borncers that requre mechanieally
supphied combustion aie will be Tess
than speciied and e in violation of
the aneren codes Ao msulncient
cotmbason an could Giase moom -
plete combustion and depressuriza-
o leadime rohe tormanon o ca-
Bon monosede tCOY Backdiatme and
the presence of COmsade ol the
Fldine

® \ Ll donipers inducted soarems
will need excessive throtdhine, which
Wanstes eherey

® | calave m metal and cliss-niba
Joctowill e veported mcarrecdy
an unaceeptable fevel ot ap o 25 per-
cent

® |.in cihicienoy will e less than
speaiiied and bem vialanon of the en-
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L ASK

TRAVERSING DUCTS

he sketch below shows a full-

scale belt-driven fan and duct
assembly that was built for the
performance of duct-traversal ex-
periments. Results from the exper-
iments, which were conducted on
three separate days, show slight
variations due to normal ambient
variables such as outside air tem-
perature and density. Supply air
from the fan was traversed In the
round duct that leads to the rect-
angular duct. Alr in the rectangular
duct then was traversed using

Fan = 5000 ctm; 0.4 In. wg; 2 hp; 1172 rpm

Fan/Duct Assembly Experiments

Fan/duct assembly and traversal parameters
OUCT DIMENSIONS

Width: 48 In. .
Helght: 12 in.
Cross-gectional area: 4 sq ft

HORIZONTAL TRAVERSAL SPACINGS

Equal-area . 3.0 9.0 15.0

210 270 330 300 450

Log-Tchebychett 25 9.7 17.6

VERTICAL TRAVERSAL SPACINGS

240 304 38.2 45.5

Equal-area 3.0 9.0

Log-Tchebycheff 0.074 0.288 0.500

6712  0.926

Plan view

48 In.

Slde view

:[12 in.

equal-area method spacings, with extra measurements taken at the top and bottom of the duct. Pitot tube readings
taken horizontally were averaged for each vertical spacing. The extra measurements enabled the creation of a
complete vertical profile of air-flow velocity In the duct (see the table of average test velocities and the lllustration
of the vertical profile). The readings taken for the 3-iffPand 9-In. vertical spacings correspond precisely to those
called for by the equal-area method (see Figure 2). The resulting curves then were used to derive readings corre-
sponding to log-Tchebycheff
spacings (see Graphical Analysis
Results) as per Figure 1.

Average pitot tube
measurements®
Helght Day1 Day 2 Day3
(in) . (om  Gpm) (M)
0.0 1135 1099 1019
3.0 1387 1428 1384
9.0 1460 1473 1389
12.0 982 1074 950

well-designed system would have be-
come short of air flow within the
spaces, which would have led to a seri-
ous IAQ problem.

Later, I reviewed TAB reports for
five previous projects that certified
that air flows were within the indus-
try standard of + 10 percent when
they were, in fact, in excess of -10
percent of design. Had the log-
Tchebycheff method been usced, ac-
curate air-flow results would have
been produced.

OUTCOMES OF INACCURATE
TESTING

The following arc some typical
problems that will accur when the
air flow in a rectangular duct is mea-
sured and set using the equal-area
method:

® Systems that are certified field-
tested and balanced will operate with
less air flow than recorded.

® In hospitals, quantities of opera-
tional supply air and outside air for op-
crating rooms and other arcas always
will be less than specified and be in vi-
olation of code, affecting space-to-
space pressure relationships.

® Opcrational solvent ventilation
systems will be less than specified and
be in violation of code that specifies a
minimum of one exhaust air change
every five minutes.

® The operational energy efficiency
ratio of cooling equipment and the
cocefficient of performance of heat-
ing/cooling equipmenc will be less
than specified and, consequently, be
in violation of the energy code.

® The operational annual fuel utili-
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zation cfficiency of oil- and gas-fired
burners that require mechanically
supplied combustion air will be less
than specified and be in violation of
the energy code. Also, insufficient
combustion air could cause incom-
plete combustion and depressuriza-
tion, leading to the formation of car-
bon monoxide (CO) backdrafting and
the presence of CO inside of the
building.

® Manual dampers in ducted systems
will need excessive throttling, which
wastes energy.

® | cakage in metal and glass-fiber
ducts will be reported incorrectly at
an unacceptable level of up to 295 per-
cent.

® Fan cfficiency will be less than
specified and be in violation of the en-
crgy code. ‘
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" 12in.  Average traversal results
'\\:\ e (equal-area)
N " Height Day 1 Day 2 Day3
R jin. _(n)___ (pm) _ (lpm) _(fpm)
N 3.0 1387 1428 1384
- 9in. 9.0 1460 1473 1389
r 25 lgin. Average 1424 1451 13687
Jaﬂ./ 7in.

Graphical analysls resuits
6in.  flog-Tchebycheff)

| Feb.

21 |5in. Helght Day 1 Day 2 Day 3
\ l (In.) (fpm) (fpm) (fpm)
4in. 0.074 1060 1090 1170
_ - o 0.288 1370 1390 1430
v 0500 1380 1420 1450
: 0.712 1380 1450 1470

2in.
e / 0926 1120 1180 1230
// Average 1262 1306 1350

é" 1in.

4

* Measurements taken along horizontal

dimension are averaged to give vertical profile.
800 900 1000 1100 1200 1300 1400 1500 1600
Measuremants;
e Equal Area Calculations
@ Log-Tchebycheff
Average flow rate
Day1 Day2 Day3 Avp.

Comparisons (cfm) (ctm) (cfm) (ctm)
(percent difference)
g - Equal-area 5694 5802 5546 5681

- mpars -
Saalarea Lo (L ERAT 87 LogTchebycheff 5048 5224 5400 5224
Equal-area compared to entry Round-duct flow* 5157 5424 5351 5311
flow rate, l.e., (EA-RD)/RD 7.0

Log-Tchebychaff compared to
round duct flow rate, i.e., (LT-RD)/RD -1.6

* Round-duct flow rate measured by traversing
26-in. dia supply duct from 5000-c!m fan.

® Operational smoke evacuation ex-
haust systems will be less than specificd
and be in violation of applicable code
by more than the minimum 10-min air
change.

® Toilet exhaust systems will be less
than specified and be in violation of
applicable code.

® Grease exhaust systems will be less
than the 1500 fpm specified and be in
violation of applicable code.

® QOutdoor air-ventilation make-up
air will be less than specified and be in
violation of applicable code. This will
cause the building to become depres-
surized, with unconditioned air pulled
into occupied spaces.

CONCLUSIONS
A fact not easily accepted by my en-
gineering friends is that, today, the

most important professional involved
in a HVAC project is the AABC- or
NEBB-certified TAB contractor. A
perfectly designed and constructed sys-
tem will not work until his or her work
is done correctly.

Since my firm began specifying in
construction documents that the log-
Tchebycheff method be used for rect-
angular ducts, there have been no dis-
putes or claims for additional cost
during bidding or after a contract was
awarded. And since that time, | have
not had post-construction air-flow dis-
tribution problems, air-pressure prob-
lems, or air-noise problems on any of
80 projects.

RECOMMENDATIONS
For the correct method of measur-
ing air flow in rectangular ducts to

be utilized, certified testing agencies
would have to change what they
have been doing since 1952. Be-
cause, | have been told, agencies in
the United States would be reluc-
tant to chanpe voluntarily, fire, en-
ergy, and mechanical codes would
have to be amended, specifying log-
Tchebycheff as the only method for
measuring air flow in rectangular
ducts or making reference to
ANSI/ASHRAE Standard 111-88 or
the ASHRAE '97 Fundamental
Handbook, both of which state that
the equal-area method is with error
and that. the log-Tchebycheff
method for rectangular ducts pro-
duces correct results,

1 am a mechanical design engineer
registered in 18 states who prepares
HVAC construction documents for
schools, medical facilities, office
buildings, laboratories, and other
buildings. | have no interest in earn-
ing a living in the HVAC test-and-
balance business. I simply want to
avoid the misleading and incorrect
TAB reports | have received in the
past. HPAC
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