Lnapter 1

Successful Estimating Principles

THE CRUX OF SUCCESSFUL CONTRACTING

Suceessful contractmg ts butlt on a foundation of complefe and
gocurate estimates with valid markups for overhead and profit.

That means bids must cover the direcf costs of labor, mate-
rial, equipment and subcontractors, plus the mdirect overhead
costs of the comparny as well as providing some profif.

PEIMAEY GOALS OF CONTRACTING AND BIDDING

The primary goal of an estimate 1= to cover all costs
as they probably will occur when the job iz completed,
while still having a reazonable chance of getting the job
and of being able to meet acceptable plan, spec and per-
formance criteria.

The primary goal of a markup for overhead costs
on bids is to cover the total of the overhead expenditures
for the year, and that all the projects contribute their pro-
portionate shares.

The primary goal of a markup for profit iz to pro-
vide money for capital investments, a return on the cor-
porate investments and as a reward for the hard work
and risks. If you can’t end up with suffictent earnings on
investments commensurate with the burden of confract-
ing, then it might be advisable to put the money mnto CDVs
of bonds and take it eazw.

The primary goal of contracting is to make money,
not lose it. It iz not just to keep the company going some
way or the other, or keep a lot of people employed.

Preparing complete and accurate bids is the first and
meost vital step in contracting and survival is predicated
on it

A Valid Estimate Leads to:

* A more positive approach to doing the job well and
profitably with everything following more smooth-
ly and positively from the beginning of the contract
and on through the completion

*  Datisfied customers and repeat business.

. Fewer call backs.

. Easier to focus on the job, and on meeting plan, spec
and performance requirements, rather than on how
to skimp to make up for estimate shortcomings.

. Covering all overhead expenses such as rent, office
salaries, machinery etc.

*  Making a profit, a return on investment, money for
capital investments.

. Perzonal satisfaction.

Foor Estimates Lead to:

. Losing money.

. Rizky invalid cost cutting.

. Poorer job quality, loss of repeat business.

. Futs contracter behind the 8 ball before the job iz
even started.

*  More call backs and less money available for them.
*  Awaste of ime and enerpy business-wise leading to

loszes or maybe a breakewen situation

A sale based om @ deficient estimate = wof @ sale—1t's a dona-
fion or a trade-off at best!

PROBLEMS AND CAUSES OF POOR ESTIMATING

Estimating zheet metal and piping construction
projects can be a rizky and error prone process and mis-
takes can and do happen.

The Problems
. Rushing, not allowing or having enough time to do
a thorough and accurate job.

. Mot all item s included that should be.

*  Not getting valid, acceptable, competitive equip-
ment quotations.

. Mot getting valid, acceptable, competitive sub-con-
tractor quotations.




* Mistakes in math, extensions, summations, summa- * Imperfect or incomplete labor or cost records for es-

ries, recaps, transferences. timating purposes.
. Wrong quantities of items. . Self delusions on prices, labor and markups.
* Miszed taking off some ductwork or piping. * Incompetence or inexperience of the estimator.
* Mistakes in labor calculations. * MNegligence or indifference causing poor pricing or

label zelactions.
] Inzsufficient breakdown of the estimate for the par-

tacular project, for adequate estimating accuracy.
Too much budgeting, rough pricing for empediency. ESTIMATING COMPETENCE REQUIRED
. Poor, inadequate overhead or profit markups.
Hence estimating is a relatively difficult, complicat-
. Mot checking estimate thoroughly. ed and judgmental type affair and must be handled with

great care by competent, reliable and well trained person-

*  Inadequate, unclear or incomplete information in 4]
plans, specifications, designs, bidding instructions. (See the beginning chapters on basics in the cheet
*  Unpredictable and uncontrollable job =ite condi- metal and piping sections for the requirements of profi-

) cient sheet metal and piping estimators.
fions. piping )
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Saarorosfil Eeelmarmp Erivaples

The might fapet categories of estimating mmst be coe-
ered completely amd acoamately i order to produce
walid estimates. Thinking in theze terms and kesping
them diearty in mind, zids greatly in planming, oogarmz-
ing and rememwbening everything n an esbmate. s a
corendence techodgoe wiich rezolts in complete and
apoarate bidz.

FERFORRAMCE STAMNDWAETS FOR
CONFLETE ANDH ACCT RATE ESTIRATES

There are six; ahaohste performames criberia bo be met
i an estinate.

1  Completeness

# The firct and most important goal of 3 kid i thatk
it &5 complete. ATl fhems marsk be inchaded that
should be and those that shouldn't -are not

= Allimplict, relabed and acoessony ifems, swhich
are integral parts of 2 sy=tem or mormally fae-
mizhies as industry practos mmst be inchsded

+ The major cateppries of an eshimate ooust be
coanpletely cosered.

+ Bastard items, which wary as to whether youw
are o frmich or mot fSom job o job, mast be
thormaghty chedied oot on svery project you
bid to determine whether ym are to oo it
ornot

= Wabch mut for shippery emd of bid factors wiich
as penmits, bonds, sales tzx, e wiich Hle
bastard fers, may or may not be reguired and
st be chedoed ot each and svery Hme.

Based Om Valid Sizes or Ranges

# [Exact detailer] sizes is e most acnarate basis
for laber and material

+  When size ranges are wsed for estpabing, this
oot be a walid comelation with the average
oime in the group. The broader the Sine gooap,
the greaster the ridk of nacmaracy.

=

3. {manbbes Correct

Anpther major goal of an esbmate = oomect
should be thirty or do you only come wp with 40,00
poumds or galvanized ducwork when there chould be
30,0007

Tou ooy mesoneed SN Eneasr feet of feable

tubing bt theres really 1000 feet. Yo scaled the cheet
metal hioasing oz fiftesn feet long and it really nesds tobe
20 feetlong.

4  Labor Howrs Correct

Lahor iz one of the tonghest apeas to get oght and
the greatest mick area Tt &, howwever, sbenbabely neceszary
to be reasonchly comect and to adequately oover the
possible varisnees,

i FPodng Comed
The pridng on your m@w mabensls, sgupment

and zobs all rmst be comect. Usng 127 per pound foc
stainless sheel swhen it really costs you 8200 per poand
laber iz a foolich donation to the costomes and money lest
out of your wallet.

hiske miee you hawe the oght price for the
quamtity you are workdng with, higher prires for zmall
quamtities and discounted prices for brger amourts

Obitain 3 maficent mumber of quotsticrs o
equipment and mubs so that you Imose that the pooe is
competities znd mok too high or lose: Chede and compams
them for performance and sclsione.

i Math Aconrate
All math opemtions most be comect, oomphebs,

and achizlly performed. Math errors are =abde and
misdsrous. and you are not generally swvare of them as
they ooour. A disciphined check iz nequired to feroet them
ot and b verify their validinr

Extenmiors and mumnmations of colomms om
tbkecf, sdendons, summary and mop chests et be
oorrest andd corplebe

Adding up labor amd mabensl cohsons om
ammmary shests i a very vulnerable area The most
dractic emmors cam ocrur I the finad addition on the pecap
sheet wehere can be in 3, 6, or 7 Ggumes.

The tamsfer of figures, tofals stc, fom one sheet
to another meast e done carefully and to pedection. This
is am area of fresgaent srroc and of cost.

FUNDAMENTAL BIDDING FLLES

Allpw Emough Time to Propedy Prepare Tour Estimate

Ermors are made due bo nazhing, pressures, undnee-
ing complete and thormegh calpalations, not having Sme
to resolve plan and spec enmas, opi=ons, conbradictions
and vageness.

Ermors are made doe to not having fime to svaloahe
equipment and s prices and todetest znd resples qoobe
probleme.

Flam tobe diane sufficiently ahead of tome so theme is
proper digestion and a fmal eealishc perspective view of
the job.



Bid Selectively

Only bid on jobs you can do well on and get at a
price you can make money on, of at worst, break even on,
in rare eritical situations.

. Tou will bid fewer jobs.

*  Tou will get a higher percentage of the jobs you do
bid.

. Tou will cover overhead better and make a profit on
jobs.

. Tou will do better work.

] You will be better able to absodb some of the loses
that occur on projects that inevitable occur on esti-
mates or actually on the job.

*  Touwill avedd trading dollars on jobs.
Only lnd on projects whach you:

. Can get at a price you can live with and that you can
be truly competitive on.

] Have experience on or you can perform well on.

. Are adequately set up for in your shop, field, project

management, etc.

] Mechanics are sufficiently versed in and perform
well on.

] Can effectively work into your construction sched-
ule.

. Have adequate cash flow and operational funds.
. Project within a reasonable geographical area.
. Size of project within your realm of handling.

. Have adequate cost and labor records for accurate
estimating.

. Fits into estimating schedule prioraities.

Awoid bidding projects with:

*  Notorously low bidders

* Too many bidders

*  Where the odds of getting the job are astronomical.

*  Apainst companies who have cbvious advantages,

Use Uniform Company Estimating Standards

Work with written, substantiated, true company
labor productivity rates and material, equipment and
sub costs. Have a company estimating manual Don't let
every estimator or yourself pick out their own figures or
vacillate with fgures from job to job, etc.

Confident and accurate estimating is based on a
constant accumulation of historical data market prices.
“A price is either current or it is ancent history.”

List year you used $1.25 per pownd for statnless steel.
You can't assume the price s still the same this year,

which may be $1.50

Follow Systematic and Efficient Estimating Procedures
The benefits of a time saving and efficient approach

for controlling the preparation of bids are as follows.

* It promotes efficiency and gets bids done faster

*  Duplicating work unnecessarily iz avoided.

* It provides time for proper checking of the bid and
for solving of problems.

* It provides a frame work for planning and schedul-
ing estimating work realistically and effectively.

¥ Promotez more complete and accurate bids, more
thorough take-offs and more accurate extensions
and reliable pricing.

*  Through thiz systematic procedure you will produce

more estimates, reduce errors and get more jobs.

Become Thoroughly Familiar with Job Before Bidding

Become Theroughly Familiar With Job and of the Biddmg
Requarements, Before Dectding fo Bid and Stert @ Tekeoff

Study the plans and specs on a job thoroughly be-
fore you decide to bid or start your detailed takeoff.

Amnalyze the job, the market, your qualifications and
ability to compete and make money before making a bad-
ding decision.

Study the plans, specs, bidding instructions and oth-
er documents to become familiar with what's inveolved in
the project, what the scope 15, what's included and not.
Determine what the approramate budget price is, the size
of the building and what rough quantities of metal and
equipment there are.

Dietermuine if there are alternates or addendum's and
what the bidding instructions are.

Become famibar with the areas, floors, systems,
equipment, ductwork, conditions, specialties, subs, etc.

Evaluate the competition, architect engineers, gen-
erals, agencies, and inspectors inveolved, cash flow, yvour

work load, the construction schedule, vour ability and ex-



Breakdown Job Sufficiently

Suit the degree of breakdown of the astimate to the
degres of estimating accuracy needed on the particular
project being bid.

If you just need a rough price for budget purposes,
a conceptual budget price with no breakkdown at all is ad-
equate. The new J000 square foot office buidlding will run
approcamately 40,000 at $8 per square foot. Thiz gives
you an accuracy of plus or minus 25%.

If you need more accuracy but not perfection use a
semi-detailed budget estimate. Breakdown the system into
major component parts and roupgh budpget estimate sach
part: This increaszes your accuracy to a plus or minus 15%.

% SOOI - | . 1= o of Y
AsrHandlers e 8075 per CFM
Galvanized Ductwork....oooooe 8340 per [b
Louwers e eeeeeenn. 32000 per £q ££

For competitive, firm bidding, which is the bulk of
the bidding done, you can't live with being off 10, 13, or
25%. Consequently you must break the job down exten-
sively, not enly info its major component parts, but into
more specific types, sizes, individual labor operations,
and job conditions.

The general ricle here is the more you break down the es-

tintate the greater the degrer of estimating accuracy.

A corollary fo this ts the more unfamiluar you are with the ifem
bemmg estinated or the more complicated it is, the greater
the need for break down is to minimize Maccuracy

Do Constant Systematic Checking

Human error, distractions, interruptions, lack of
sufficient information, unforeseen problems, rushing, all
contribute to potential errors as the estimate 1= being pre-
pared. Systematic, thorough checking is a must.

Select Sub-Contractors Carefully

Subs can frequently make or break a job. You may
request only one insulation quote, get a high price and
find out after the bids are in that there were lower prices
on the street. It is too late then because the job nomally
would have lost being too high.

Check Equipment Quotations Thoroughly
. Make sure everything 15 included.

. Enow the quantities being quoted on.

. Make sure all components and accessones are in-

cluded.

. Be aware of exclusions.
. Iz the equipment acceptable fo the plans and specs.

s Be sure the supplier is quoting a total price for has
equipment and not just a unit price.

. Obtain a sufficent number of quotes on equipment
and subcontracted work so that you know your
price iz competitive, neither too high or too low, and
complete and accurate.

. Organize and compare the quotations and select the
lowest acceptable ones.

Be Acutely Aware of the Right Price for Your Company

The right price for your company and for your level
of competition for any job you bid is predetermined be-
fore you stact your estimate. The right price for your com-
pany must truly reflect your operations and the particular
job being bid. The price for your operations is a function
of

*  The productivity of your shep, field, engineering
and owverhead labor, and your efficiency, machines,
tools, facilities, methods, expertize and controls.

s Ability to buy materials, equipment and subs well.

*  Your experience and expertise on the particular type
building, systems, equipment, ductwork, efe. effects
youf pricing in relationship to other bidders.

. Enow realistically and objectively what ovechead
percentage you need. If your overhead calls for 30%
of the direct cost= on a job your bidding based on
volume and properly covering indirect costs, and
vour competitor only needs 20%, you're obviously
out of competition assuming your direct costs are
about the same.

. The percentage profit desired or required as a return
on investment.

s Cash flow available, your finandal situation and the
cost of money you may have to borrow to handle
the project being bad.

. Location of project. The further away you are from
the construction site the lesz control you ewercise
on it, the higher transportation, delivery, room and
board costs are, and the weaker your knowledge
and control iz of local manpower.



HOW TO ESTIMATE LARCE
ACTURATELY AND REAI TSTICATTY

There are a morber of souress and techmiques for
deriving sound labor figuares for eshmebng that yme m@n
dranyr froan, such as job cost pecopds, tme shodies, experi-
e, prEvious eshimates and de-@iled break dowm analy-
==, ebe. as follows:

1  Enow Hosw Labor Varies
The Eectors that made Lhor vary ame:

» Size #  Dhamber of Labor Chperations
+ Type ¢ Number of Component Farts
¢ Nilaterial #  Productivity of han Fower
¢ Vohame +  Building Conditions

¢ TChaplications ¢ Accembled or Broken Down

A dngle large 30000 CFA air conditioner broke
dowm inbo marmy parts being installed in the penthouse
of a forty story buldng tehes 2 gross amount of bber
corpard to an assembled AC urdt being installed om the
=t Soor of an céfice building.

2 {CostRecords

Labor on previous similar jobs, sy=sterms, squipment,
ductwork, stc coompleted in the past is one of the most
walid sources of labor at your disposal

“tour labor record on e previoes low fze offics
irailding showes yoo fsbricated the losy pressume gal-
vamized dhectwark at 37 Ibsbr and installed ar 22
Ibs hr unader normmal boilding conditions. This is vi-
i@l amud azable cost dat for pour nestaffice nxdlding
echymate.

3.  Tome Stadies

Time shudies. mugh spot decl= on single itemes,
or Froup of items i the second most vabaable soaee of
bbor data. We are not lldng about using a stop wakch
ard meanaring every motion to the “nih”™ degree, rather a
maore general and loose approadh

‘tou =k your medharic . the shop to lesep sepa-
ke time ona 361" radines elbose be bappens to be
fabricating and he eeporiz back: it took 2-1 /2 hours.,

“tou note that a two man coew took 32 mam hours
o install 1 Ene ar feet of 24 pasge doctwork weigh-
ing 730 poand= Thi= wors out to'be 26 Thzs /hr

“fou recond the above tones om yoar Hme shody -
oord sheets for fuhme estiTnating reference. time
shudies may be nesded of the same fhems to determine the
iroe sverage and the range af varistion

4  FPrevions Estimuates

Frevious estiomabes whaich weps prepared in detadl
amud weere fonend o be reasonably i the market range can
e yardshicks as to what o subssqaent estimnabing prices
should be.

“our et two hospital bids may have ron shoot 12
Per sgaare foot of thailding and the ductwork abmat 370
per pound. These fguanes can be your gunide and coompar-
son for the curment hospital you are bidding.

5  BEuxperience
Experience iz a vitzl factor . determirmng labor not
only for the hbor times in an estimate bat in nowdng
thoroughiy all operations, tocks and materizls irobred.
"tz recall it bool: abouwt 22 man hoors toinstall 2 fan
orLa previmes job. O pow reconstroct inyour i the
shep-trrciep proe= and approcdmabely hose bong it
tool: ko nstall abuilt-ap hioosing on another project.
A corserens of labor times and procsdures to per-
form: zome wodk, from a momnber of people, can o oat
to'be a2 wery valid souree.

6. Detailed Breakdoswn and Analysis
A detailed bresdoswm and analy=is of an iem ingo
all of its component part and imdsdoal operatons, for
thirgs yoa're muok wery Earmitiar with aned hawe mo cost =
tenrining abaor
“fou break dosen: 2 katchen hiood inko all it parts,
tops, Sides, front, back, fAlter rack, and so on oo
then caloalate the maberial and laber for each part
separabely and o= well as the aszembly labhor In cal-
calating the Lshor per part you may have to deter-
muime wwhat 2l the aub operabicns are sudh a5 shear-
ing. Laypout, fonming, ete. St up Hmes may have o
be @ken nfo consideration.

7. Comrelation and Curves

Ik sure yoar hbor tares are based on valid cor-
relatiore. That means that the wmit labor w=ed is 2 e
fanction of whatever the labor is being related to.

The labor to insizl] astomatic and fire danrpers
relates very well to the linear feet of semi-perimester
witle the cost of furmishing, the materizl and S
rication laber comresponds more relishly to smaame
footage.

Emmd duchwors and fesdible tubing comelates
bo the diameter for inckallation labor and fo the cr-

Galvanimed doctword: labor cormesponds bet-
ter to the pisce of ductwork than to the pound o
square fook.



Make quick calculations with curves and cover the
entire spectrum of sizes. Cost and labor curves give you a
feel as to how costs and labor vary with size ete., graphi-
cally portray relationships, help vou become familiar with
the nature of the cost vaniations and allow for interpola-
tion and extrapolation.

Curves are relatively simple to work with. A four
point plot with the points equally spaced going the entire
span provides good accuracy, versatility and a tremen-
dows sawvings in time. No need to make a time study for
every point.

Man
Hours
of
Labor

SIZE:

8. Use Labor Correction Factors

Coming up with the correct labor on an estimate re-
quires using correction factors to adjust labor up or down
for various conditions and requirements.

You start with common denominators for standard
conditions and add or subtract percentages for variations
such as floors, duct heights, congestion, wide open areas,
special spaces, temperatires, existing conditions, local la-
bor and so on.

Dructwork on the 14th floor takes about 20% lon-
ger to install than on the first floor to compenzate for
additional wertical transportation of materials and
men.

Thirty-foot-high ductwork requires a 1.3 factor
over standard ten foot high ductworle

Large open areas install faster and standard in-
stallation times can be reduced 15%.

9. Use Valid Labor Averages

Your final objective in estimating labor in a bad is
that each component iz based on valid labor averages
corrected for vanable conditions, and that the labor va-
ances up and down will balance themselves out overall so
that the total labor 1= correct in the end.

The range of potential labor variance from the aver-
age labor for each item wused in the bid must be in a ac-
ceptable and reasonable range. The average labor used in
a bid must be baszed on a truly averapge situation ot oma
sufficient number of labor studies to make it a valid anth-
metical average.

vou have your valid 32 hour averape.

And fnally, with all the minute variations in condi-
tions, personnel, equipment and other unpredictable and
uncontrollable things in the construction industry, realize
that estimating labor iz someftimes an approximation or
judgment matter rather than an exact scence.

DO YOUR HOMEWORE

EKeep Cost Records
Keep sufficiently detailed separate cost records on
the following items, as a minimum.

* Costs on equipment, raw materials and subs.

*  Waight= on galvanized ductwork, specialties, =pe-
cial metals.

* Shop labor on galvanized ductwork, specialties and
special materials.

. Field labor on galvanized ductwork, equipment. In-
dicate productivity rates such as Lbs/Hr on galwva-
nized in both shop and field. Moniter on a monthly
bazis comparing equipment, material, labor, sub
costs, hours, weights and rates with estimate. Ana-
Iyze final costs and adjust subsequent estimates ac-
cordingly.

Keep Up to Date with Your Market and Competitors
Enow the approsimate dollar wolume of construction
waork in you geographdcal area of work, and what percent-
age market penetration you desire and are geared for.
Enow how many contractors are competing with
you, what their expertize iz, the size of their operations,
volume of work, bidding and markup strategies, ete.

Be Technically Competent,
Enowledgeable and Up to Date

Be knowledgeable about what you are estimating.
Enow your trade, systems and equipment, how the work
iz properly done, all the parts needed, what the compo-
nents and accessories are, the operattons involved and
type of materals, tools and machinery needed. (See zec-
tions on proficient sheet metal and piping estimators.)

USE TIME SAVING ESTIMATING TECHNIQUES




Thagram colos, write notes, mark whatever is needed on
the plans, specs, forms you use.

Plans and specs are all too frequently hazy, incom-
plete, wordy and need clarification and amplification.
Rizer sections may be needed. Materials’, lining, insula-
tion should be marked on plans. Operations required and
component parts not obvicus on plans should be indi-
cated. Indicate lengths, quantities, ete. if it aids in your
quantity surveys, in your understanding, your memory
and organization.

Use Forms

Forms are an indispencable aid and guide to orga-
nized, efficient and thorough estimating. They help con-
trol the proper sequence of estimating work, continually
remind you of what information i= needed, lead you logi-
cally through calculations and as a result, your bids will
be more complete and accurate.

Use Short Cuts

Use short cuts where it is safe to. Reduce tedicus
takeoff time and excessive extension work, especially if
preparing bids manually.

Use a Computer for Speed and Antomatic Accuracy

Use a computer for takeoffs, extensions, summaries, re-
caps, reports, cte. and cut the estimating time on a bids in half
or a third-while at the same time greatly mereasimg the aceu-
racy of the calculafions, lookups and generation of valuable -
formation, ete.

Benefits
*  Cut eshmating time in half or a third.

. Perform lookups of labor, prices, data with elec-
tronic speed and perfect accuracy.

*  Perdform all the calculations for entire jobs automat-
ically and in minutes.

. Make changes in estimates with automatic and in-
stantaneously recalculations.

*  Print extensive, readable estimafting and manage-
ment reports instantly.

. Focus on the project and the bidding requirements
better.

. Uze formulas, standards, labor and price data
which are already built into the computerized esti-
mating system.

Many Problems Disappear with Computer Estimating

Many of the problems that occur in manual estimat-
ing automatically dizappear with a computerized est-
mating system, as follows:

. Rushing and the time pressure factor 15 reduced.
. Misztakes in math.

* Cumbersome, time consuming pencil and paper

takeoffs.

. Slow, tedious, erfor prone manual lookups of labor,
prices, technical data, ete.

* The messy mass of manual calculations.

* The error prone transfers of sub totals from sheet to
cheat.

* The difficulty of making changes and recalcula-

Hons in estimates.

. Mot being able to concentrate on the job well enough
when bidding manually because of the difficulty of
the process.

* The need for extenzive estimating reference manu-

alz and paperwork eliminated.

Flease refer to chapter 22 and computedized esti-
mating for information on the Win-Dct and Win-Pipe
estimating systems.

APPLY VALID OVERHEAD AND FROFIT MAREUPS
FOR THE JOB AND YOUR COMPAINY

Include Valid Overhead Markup

Every job must have a markup that is sufficient to
provide it’s proportionate share of overhead costs based
on the type of job it is, volume of business you are doing
and total overhead costs for the year.

Include Frofif
* Profit must provide an adequate return or invest-
ment, commensurate with other available yields

and the osk involved.
* Profit iz neceszary to buy new machinery, build fa-
cilities and other capital investments.

. Profit iz neceszary as an incentive and reward for
hard work, accomplishment and personal satisfac-

tion



Systematic, Efficient,
Accurate Estimating Procedures

BENEFITS

The following 1= an efficient, systematic, organized,
time saving procedure for controlling the preparation of
vour bids which provides the following benefits:

* [t promotes more complete and accurate bids, thor-
oupgh taleeoffs, accurate extenzions and reliable pric-
ing.

* It promotes efficiency. You get vour bids done faster

Tou avedd duplicating weork unnecessarily. You can
get certain things done at the same time following
the critical path methodelogy, which leads to the ul-
timate shortest amount of time to complete the esti-
mate.

* Bids are more likely to get done on time and thereby
allow time for proper checking and solving of prob-
lems. Hectic 11th-hour scrambling is avoided.

* It provides a frame work for planning and schedul-
ing estimating work realishically and effectively.

. Through this systematic procedure more esti-
mates will be produced with fewer efforts and you
will get the jobs you should and not the ones you
shouldn't.

STEFS IN ESTIMATING FROCEDURE

1. Preliminares
This first step of the procedure is a erucial one and it
sats the ground work for a proper bad.

The prelintinary survey is @ systemafic, highly organized
approach to becoming thoroughly fanuliar with a job before pre-
paring an estimate and getting tto the guagnire of defmls.

* In the preliminary survey you study the plans, specs
and other documents to become familiar with what

is involved in the project, what the scope is, what
is included and not, what the approximate budget
price is, what the size of the building iz and what
rough quanfities of metal and equipment there are.

. fou determine if there are altermates or addenda
and what the bidding instructions are.

. Tou become familiar with the areas, floors, systems,
equipment, ductwork, conditions, specialties, subs,
ete.

*  You determine intelligently and realistically if you
should bad the job or not by evaluating the compets-
tion, architect engineers, general contractors, agen-
cies and inspectors involved, cash flow, your work
load, the construction schedule, your ability and ex-
perience to do the job, your competitive stance and
amount of tune to bid the job.

*  And lastly you use the preliminary survey as your
note sheet and check-off list.

2. Notfy Suppliers

Immediately after finishing the preliminary survey,
notify sub-contractors and equipment suppliers that you
will be needing a quotation from them, so they will have
adequate time to prepare it, can do so simultanecusly as
you prepare your bad, and have it ready in time.

Also, make arrangements for any forms neesded,
pre-qualifications, written propeosals, bid bonds, bid de-
posit checles, ete. so that they are ready at the bid time.

3. Perform Quantity Takeoffs and Extensions

Before beginning the takeoff of ductwork and equip-
ment study the plans and specs thoroughly, mark and
color the drawings. Highlight different types of duct runs,
piping lines and insulated runs in color as required to dis-
tingruish one from the other. Locate and mark alternate and
addendum areas and conditions that require labor adjust-
ments. Take off major equipment first, then ductwork, pip-
ing and small equipment and then specialties.



List everything on the summary sheet, grouping
items in the major categonies; equipment to start with,
then ductwork, piping, specalties, spedal labor and mi-
nor subs.

Price cut raw matenals, extend shop and field labor
and total the labor columns.

4. Calculate Miscellaneous Labor baszed on quantity
takeoffs and extensions, etc.

5. Summanze
Enter totals from takeoff extension sheets.

6. Obtain Supplier Ouotations

Call for the quotations that have not come in yet.
Make sure they have eszential in formation on them such
as quantities, types, manufacturers, accessories, exclu-
sions, delivery, do they meet plans and specs, and are
materials, sizes, performance correct, etc. Organize and
compare the quotations and select the lowest acceptable
ones. Plup numbers into summary sheet and total mate-
nial column.

7. Obtain Sub Contractor Quotations
Check, compare and select sub-contractor quota-
tions.

8. Make Thorough Check

Make a thorough check at thiz point of everything
done to thiz point Check all takeoffs, extensions, sum-
mations, transferences, pricing, labor, etc. Have someone
else study project itself and review vour estimate. Reread
plan, specs, notes, quotes, ete. Have someone else check

the math.

9. Do Recap, Markups, Final Price

Transfer correct totals from summary sheet to the
recap sheet. Price out labor and summarize subs. Put in
end of bid factors such as sides tax, pedformance bonds,
material and labor increases, conbingencies, etc.

Determine the proper markup for overhead and en-
ter. Add everything together and add the desired profit to
it. Recheck Recap.

10. Submit Bid

Submit a proper, qualified bid noting inclusions and
exclusions and exceptions to plans and spees.

The above diagram shows a complete, fast and ef-
ficient procedure for preparing zheet metal and piping
estimates. The diagram shows the correct sequence of
operations and the main areas of work. It follows the

critical path method showing the sheet metal and piping

E:.tiniatn-ri HVAC iuiiment zuiilier and sub-contrac-

price within the bid time frame.

Arvoid wasting time and money preparing estimates
by locating, identifying and darifying different duct runs,
systemes and special requirements before the takeoff is
made.

Mask and color drawings before you make your
takeoff so that you can easily follow the duct runs and
systems for more effictency, and to not accidentally miss
or combine different type items.

Awoid taking off high priced stainless ductwork as
much lower priced standard galvanized. Lined ductwork
might accidentally be mixed in with the bare galvanized
duct takeoff without being identified and then have to be
re-taken off to separate it for correct pricing. Alternate ar-
eas and correction factor areas may be lumped in with the
whole job and then have to be broken out later, doubling
the estimating work required.

CHECEING ESTIMATES

Avoiding That Sunken Feeling In Your Stomach

There are many ditferent types of errors that ocour
in estimating. They are generally made without realizing
it at the time, they are made on a rather consistent basis,
To avoid losing money and to survive in contracting, you
must ferret out the errors and rectify them.

§70,000 is incorrectly estimated for matenal and
labor on a job, instead of $30,000 and $10,000 s lost.
A 510,000 markup is put on a job for overhead when
it should have been $20,000 and another 510,000 1=
lost.

Items are left ouf, counted wrong or added up
wrong. It 15 very difficult fo prevent errors 100 percent,
but you can methodically and dilizently catch them and
correct them.

Papge 15 shows an example of typical errors made in
estimating.

Causes of Emmers and Poor Pricing
See Chapter One for the causes of errors and poor
pricing in the “Problems of Estimating’ section.

Procedure for Aveoiding Ermrors

Avoid crippling loses on bids that are too low or
wasting time on those that are too high due to ersors by
applying the following effective techniques:

1. The following aspects of an estimate must always be
checked at the end of each bid.



Estimating Procedure Diagram
For Sheet Metal Work And Piping
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10.

Identify Different Items, Mark And
Color Drawings Before Takeoff

Dishw.

~Exh.

s.s‘
(color blue)

BI DUCT
(color green)

1" LINING

LOW FRESSURE
GALVANIZED

(color yellow)

v

(coler red) 30 Ft. HIGH
1 I DUCTS
[ ]
—
ALTERNATE | O| FLEXIBLE TUBING
ADD T0. DIFFUSER
2» INSULATED

Typical example showing location and identification of duct runs.

takeoff sheets. Compare the average weight per
square foot of building with budget figures to see
if they are reasonably close.

Check totals, unit prices and specific igures against
budget figures, past jobs, previous estimates and
cost records. How does the cost per pound, per fon
of per square foot of building compare?

Check your recap, a horrendous place to make an
error. Are the numbers transferred correctly, 1z the
math right, are wage rates correct and are taxes, per-
mitz and bonds included. Are contingencies, risks
and wage and material price increases covered?

Objectively recheck your overhead markap. What
good is it if you get all vour labor and material
costs correct and blow it on the markup?

1.

What's your yearly overhead and what must this
job contribute o it?

Are you deluding yoursslf because you want this
job badly?

What's the material flabor ratio?

What rick= are involved?

Eleven can be your lucky number if you propedy
checked your bid... however, if yon are in doubt
or the risks are very high on a particular project,
then conzider not bidding. Why roll the dice and
come up with a two or twelve and crap out? The

risks outweigh the gain tenfold.

Check Quotations Thoronghly

Make sure everything is included. Know exactly
what iz being quoted on and to what extent it iz be-



Wrong Quantity
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ing covered. A supplier may be quoting all the steel
fans but none of the FVC ones, and he may not state
this.

Enow the quantities being quoted on. An air han-
dling unit company may only be quoting seven units
instead of the nine really required and not indicate
so. Thas could cost an extra 54,000,

Make sure all components and accessories are in-
cluded. Dlon't find cut after the bid haz been accept-
ed that the fan quote did not include $3,000 worth of
inlet dampers that you are responsible for

If the fan wheels must be aluminum, be careful not
to quote based on steel wheelz. Malke sure materials
are per design.

Mote if the equipment being quoted on iz fo be
shipped assembled or knocked down. The manu-
facturer may have a personal money saving plan to

7,39 Y
L Y

(I]’lﬂﬂl‘!‘ﬁﬂ‘t— werhead Markup )

6,000 Lose

zend the complex air handling units broken down
inbo components for you to assemble on the job site

causing many extra hours for you not covered in the

bad.
Be aware of exclusions.

Iz the equipment acceptable to the plans amnd
spacs?

Be sure the supplier i quoting a total price for his
equipment and not just a unit price.

Obtain a sufficient number of gquotes on equipment
and subcontracted work so that you know your
price i= competitive, neither too low or too high, and
complete and accurate.

Orpamize and compare the quotation and select the
lowest acceptable ones.



Scope of Complete Sheet Metal Estimate
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Sample HVAC Estimate
and Forms

OVEREVIEW OF SAMPLE JOB

Sample HVAC Estimate The following sample
estimate is of a small 6,800 =q ft office building with a
low pressure, single zone galvanized duct system, an air
handling wnit and a split DX system. It includes most of
the typical air distribution components in it involved in
most projects such as rectangular and round galvanized
ductwork, the air handling unit, the roof exhaust fan,
dampers, louvers, grilles, registers and diffusers, duct
wrap, acoustic liner, duct accessories, ete.

Treat as if you are the prime HVAC contractor, do-
ing the air distnibution portion while subbing out the re-
friperation and heating pans.

FURPOSE OF FORMS

Forms are an indizpensable aid and guide to orga-
nized, efficient and thorough estimating. They help con-
trol the proper sequence of estimating work, continually
remind you of what infermation is needed, lead you logi-
cally through calculations and as a result vour bads will
be more complete and correct.

Job Description and Budget Costs Form

1. Budget estimate prices to determine if it should be
bid or not, and as a check price apainst the detailed
estimate after the bid iz complete.

2. Approximate heating, cooling and CFM loads= and
rough out ductwork weight for check on detailed
ductwork takeoff.

!..l:I

Record the key characteristics of the type of system
involved.

Fer Piece Duct Takeoff Sheet

Estimating ductwork labor by the piece is the most
accurate and clearsst method available for contractors.
The takeoff involves histing the duct size, type, quantities
on fAttings and lengths on straight duct.

The extension of material involves totaling footages
per line, entering the weight per running foot and multi-
plying for the total material weight on each line. The ex-
temsion of labor invelves totaling the quantity of pieces,
locking up and entering labor hours per piece for the
shop and field and multiplying out for the totals per fine.
After the fines are extended the columns are totaled.

Ouantity Takeoff Sheet and Extension Sheet

The quantity takeoff sheet iz a general form for tak-
ing off and listing types, sizes, quantities, ete. of the vari-
ous items required in a bid other than ductwork or pip-
ing, for extending the material amounts, labor, costs, ete.
and summations.

Estimate Summary and Extension Sheet

The summary sheet 15 used as a fine item summary
of all the major grouping of different items included in
the estimate, from ductwork and other takeoff sheets,
etc. It should be divided into the major divisions of a bad,
quoted equipment, ductwork, piping, specialties and ac-
cessories, miscellaneous laber, ete.

The total ameounts of material quantibies, labor, etc.
are transferred from duct and piping takeoff sheets, quan-
taty takeoff sheets ete. to this summary sheet.

Bid Recap Sheet

1. ERecap the job totals of direct costs on labor and pric-
es on raw materials, equipment and sub contractors,
and to total them.

2. Put markups on each group and total the overhead
markup.

3. Put a profit markup on the labor, raw matersal,
equipment and sub-contractor groups.

4 Total everything for a bottom line bidding price.
Caleulating Labor Costs Fer Hour

Thiz form insures that all the component= of the
wage rate which include, base wage rate, normal wndon



frings benefits, faderal and state payroll taxes, insurance’s
and dues, are coverad in the rate used in abid.

Telephone Cruotations Form

The telephone quotation form is for recording quo-
tations which come over the phone, in an organized, com-
plete and readable fashion. It includes a check-off list on
the bottom of critical aspects of a quote such as, if they
meet plans and specification requirements, addendum’s,

tames, freight, lead times, ete. A box is provided for excep-
tions on what is not included.

Bidding Record Form

The purpose of the bidding record form is to have a
written record of who the phone bid were given to, what
the amount was, what the inclusions and exclusions were
and what the plans, specifications and addenda of the

bids were based on.

Specifications on Sample Job

IEM Sales Office

A. Related Documents
The general provisions of the contract, the general
conditions and supplementary conditions of these
specifications plus the A/A document A201-1976
“general conditions" apply to the work in this speci-
fication.

B. Scope of Work
Scope of work to include, but not be limited to the
following:

Equipment

1. Asr handbng wnit
Roof exhaust fans
Crilles and registers
Ceiling diffusers, lay in
Fire dampers with sleeves
Control dampers
Lowvers

Mmoo W

Ductwork
B. Galvanized ductwork, low preszure
8. Spiral
10. Flexible tubing
11. Flues

Sheet Metal Specialties
12, Turning Vanes
13. Splitter and manual volume dampers
14 Access Doors
15. Flexible Connections

Insulation
16. Liner, BA duct, 1,” 2 Ib density
17. Duct wrap, OA Duet, 1-1/2," 3/4 1b density

Miscellaneous
18. Prepare blown up shop drawings
19. Test & balance air distribution system
20. Befrigeration piping, valves, condenser, imsula-
tion
21. Temperature Controls
22, Imsulation

C. Work Not Included

Painting

Power wiring to mechanical equip.
Structural =teel openings
Condenzate piping

Gas Piping

Conerete Pads

Starter

=TSR SRR



IBM Offices, Drawing M-1

Low Pressure, Galvanized, Cleat Connections, 57

Split DX System
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Job Description and Budget Costs

Job ___IBM Offices (Low Rise) Date
Location Distance 10 Miles
Total Project Casts % Volume of Building Cu Ft
Total Area _ 6800  sqFt,  Area,____ SqFt Area;_ Sq Ft
BUDGET COSTS
COST,/5Q FT BLDG TOTAL COST,/TON TOTAL
Total HVAC 6800 sq ft 100 -s *'-.‘I"?r. ton 152380 |s¥#7é00
Sheet Metal 3400 1bs § B.SQIH:. | I.‘ q00 £ b}
Piping 5 E % b
Equipment B 5 §
Insulation ks Il 5 £
Temperature Control 2] h 5 $
Electric 3 5 ]
DESIGN LOADS
Area, Area .,
Facter Total Factor Total
Cooling 340 5q Ft/Ton 20 Tons 5q Ft/Ten Tons
Cooling 35 BTU/5q Ft 23g.000 BTU BTL/Sq Fr BTU
Heating 35 BTU,/Sq Ft 238,000 BTU BTI/Sq Ft BTU
Supply Air 1.1 CFM,/5q Ft 7,480 CFM CFM/5q Ft CFM
Duct Weight .5 LB5/5q Ft 3,400 LBS LBS/Sq Ft LBS_ |
SYSTEM DESCRIPTION KEY PLAN
lleating _Gas
Cooling Split DX
@52 i_:IHZ @ Constant Yolume [OVAY
Duct Pressure @ LP OHP OHP 100"
Return Air Method [@Duct OCeil. Plenum
Type Outlets Diffusers
Type Perimeter Heat [Air [OBaseboard 68°
Temperature Control [Flectric Mo. of Buildings Stories
CONSTRUCTION: Glass Cross Area__ S5q Ft; U

Exterior Walls Gross Area____ 5q Ft; U

L Mrare Avan BEn F¥- Ll



Per Piece Duct Takeoff Sheet

Galvanized
Job__ 1BM Office Dravicg System—="1__ [J Lining —1-
Type Duct: @Calv, @LF Owp, Oother Rectangular O Insulation
— — EQUIVALENT ToT WEIGHT [im Hﬁ:
LINEAR FEET LF QrY
SIZE DUCT PER PIECE 5| fonal e | Total || Toral
STRAIGHT
94 x 20 | 5TR 17-18 135 E1.0 735 | 8 9 .21 2.9 2372
44 x 16 " 23 23 h7.0 91| 5} .8 4.00 2.3 11.5
24 x 18 " 18 18 9.8 176 ) 4 | .4 1.6 1.1 4.4
24 x 16 . 17-17 34 |9.3 6| &8 | .4 3.20 1.1 8.8
20 x 10 . 17-17 34 | 7.0 28| 8 | .3 2.4 -9 7.2
12 ¢ 72 | ¥ 12-12 24 |4.4 wel 6 | .2 1.2] .5 3.0
84 x 36 " 5 5 M0.0 200 1 1.3 1.3] 4.4/ 4.4
TPENIEESE (13 sa/ft) | 23 Pl. 495 a4 | ol 3.6/ 2.6 10.4
12 x 12 " 5 5 1a.4 24| 1 .2 21 .5 .5
STR TOTALS ~ [01. 2,681 | Ibs 24.7 73.4
FITTINGS
54 x 20 | TRN | 3-3 Supply 6 [21.0 1260 2 2.7 5.4/ 2.7 5.4
" SON | 5 5 1.0 w5 1 |3.3 3.3{ 3.8 1.8
44 x 16 | TRN | 3 3 7.0 510 1 |2.2 2.2] 2. 2.2
24 x18 | 90L | 6 6 | 9.8 590 1 |1.5 1.50 1.3 1.3
" SQRD | 3 3 | 9.8 29| 1 4.6 4.6f1.2 1.2
24 x 16 | TRN | 3-3 6 9.3 56] 2 1.0 2.0]1.2 2.4
" TAP | 1-1 2 |9.3 9] 2 | .6 l.2]1.2] 2.2
20 x 10 | TRNM 3-3 6 |7.0 42| 2 8 1.6 1.0 2.0
44 x 32 L] TAP | 1-1-1 (13 sq/ft) 3 p1.s 64| 3 1.4 4.21 2.5/ 7.5
44 x 32 L) SOL | 4 (13 sq/ft) 4 0.4 B2| 1 |2.9 2.9/ 3.8 3.8
12x12 | 18P | 1-1 z2 |4.4 gl 1| .4 Al L5 .5
FITTING TOTALY 56 570 37,9 32.5
S TR 78 B Y T X M




Quantity Takeoff Sheet

ool BM OfficeS 000 | oesenen
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g::: Size Description Quantity Toral hm 1&3&'-5!—
or Sys
M- [BEX36 Lauver 1 =50
! 2.6
- e 2.8
230 RA Damper | 2.6
VA Ditfusers |4 I .00
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Estimate Summary and Extension Sheet

IEM Offices

Job 1BM OFFICES
1 Story., 6,800 Soft
—_— MATERIAL .
EQUIPMENT cosT SHOP FIELD
- - L - ToEAL L1} TS
1| AHU, 20 TONS, BOOO CFM, DX, GAS, 2 STAGE § 19,953 18.0
1 ROOF EXH. FAN, GO0 CFM 600 —— 2.0
1 FIRE DAMPER, 56 x 20 110 === 2.6
1 LOUVER, ALUM. B4 x 36 LES — 5.0
1 0A DAMPER, 84 x 36 - —— 4.3
1 RA DAMPER, 42 x 30 i i 2.6
14 DIFFUSERS, FIXED, 12"8, LAY IN, 5Q. 340 --- 1_114.0
4 REGISTERS (2) 42 x 30, (2) 12 x 12 400 . 1 4.0
SUB_TOTAL_EQPT, 5111, 868
JUCTHORK
LP GALVANIZED 3330 LBS ¥ .38 1,265 58.0 106.0
LINING 447 50 FT Aa ] 187 50 9.0 ---
SPIRAL 285 LBS 1.20 2 --- 11.0
L] FLUES 100 8 32.0
14 PCq FLEXIBLE TUBING 12%d, 51 FT 2/FT| 102 man .7 9.8
10 COLLARS, CLAMPS, 12°@, %3 + §1 L 40 e .5 5.0
SHEET METAL SPECIALTIES
? TV, 56 x 20, 42 x 30 100 LBS $].75/18 75 2.3 ———
i SPLITTER DAMPERS, 24 x 18, 14 LBS ea b ea 12 .5 1.0 .-
2 REACH THRU ACC DOORS ' 5 ea 30 --= | .5 1.0
2 FLEXIBLE CONN. B4 x 36, 24 x 38, 30ff B0 26 | 1°q 1.9 E 4.2
SUB TOTAL MATERIAL §1 2,187
SPECIAL LABOR
SHOP DRAWINGS, AND TICKETS .- o/ | _1z2.0
FIELD MEASURING, 6 PCS === |.75 | 12.0
CARTAGE, 5 LOADS —- lasgl 130
BALANCING (18) QUTLETS, RTU, PRE - 8.0
JOB TOTALS s{12.857 97.0 242.0
SUB-CONTRACTORS HR HR
REFRIGERATION PIPING, ETC.
TEMPERATURE CONTROL
I!Ei“ AT IOH




Bid Recap and Markup Sheet

Jjob_1BM OFFICES

Due Date
Location Estimator
HOURS :ﬁ% - COST
Shop Labor 97 37.00 |% 3 589
Field Labor 242 | 37.00 s 8 Josu
|Wage Increase Shop 150 1.00 |% 150
Wage Increase Field 5
Overtime 5
Travel Costs 5
5
$
TOTAL LABOR 12 |693
Raw Materials % 21187
Equipment 5 11868
$ 14055
Sales Tax T % 5 7490
TOTAL MATERIAL AND EQUIPMENT 14 1854
Subcontracts Ipsulation, FAI, 200 SQ Ft, 1 1/3% &00
Refrigeration, Condnr, Pipe insul. s 10 |500
Temp. Control s 1]200
5
£
§ 12400
TOTAL SUBCONTRACTS 12 (400
TOTAL DIRECT COSTS 39(938




Calculating Labor Costs Per Hour

Date

Location Tt:l_:-'u.m'-. U.5S,

Clunien; Local Ne Contract Expiration Nen Union
FRINGE BENEFITS PER HOUR
Base Rate Eh_m $ £ 511.m
Welfare (Medical) ( 2 3.90 1LL.50
Penalion ( %) "L ““} i 35
Apprentice Fund 55 i
Hational Training Fund A3 - -
Yacation Savings I. m .50
Industry Fund Jq _.5_0__
TOTAL BENEFITS 28\ | $ $ 2
TOTAL WITH BASE 26,17 s $ s14,85
PAYROLL TAXES AND INSURANCE *
F.I.C.A. T.65%] 1.99 Al
Workman's Comp. a_m; E.GT Ak
Federal Unemployment D= 16 01
State Uncmployment 1_105 _T_Q ‘31
Liability Insurance | 25+% 33 5B
Property Insurance | .mi .IE Ry
Association Due _GGI _lﬁ QJ_
TOTAL TAXES & INS. 21 . 80%] 5 67 2_&0_
TOTAL BASE, BENEFITS, TAXES, INJ4| BY 17.45 ]

e Pl.rﬂ.n‘knst. of Bo st Rote
COST PER POUND BREAKDOWN
= 3 19
AT *4 AT *1.45 Base :,ung.
LBS/HR COST,/LB* LES/HR COST/LD#*
Material "'|'+ - "l'zl M3
Shop Labor ?_5 i qE _HG
Field labor 200 | 67 10
Shop Drawings am .m ._._Dﬂ_
Cartage 05 i D !
TOTAL DIRECT COSTS Iijiﬁ $1.63
Indirect Overhead % QC} | ‘gj 1 .00
TOTAL COSTS 4 33 2 63
Profit T 5 12 i 'I -3
TOTAL SELL £ €



Telephone Quotation

Joo IBM O0FFices
Supplier Fhone
By
QTY MFGR DESCRIPTION ARz Em:mﬁ: o
| _|Carrier |Air Handling lLnit 49,953
L0 Tans“ “Booo CFM
DX, Q—a.si 2 Sf'ajg.
Grand Tetal
NOT INCLUDED
Vibration I solators
Meets plans and specs [N Taxes included [J
Addendums included H’ Freight 1nc1udedﬂ"
Type materials correct 5 Lead time required H weekS
Price good for __ 6D days




Bidding Record

see IBM Office E)l..'lilldt'l.ni-li Due DateLli-: \5, 1997

Location Time 4 -
BID REMITTED TO:

Company M= Fhone Amount Remarks

Kemper 6.0 . [T.Richmon |981-2038 Sy g 212
Cochma Buildes F. Andrew  [439-9252/ 48,272
Quinn. Contr's|R.Borke  |370-3ido '51{'1050 Exclude Tnsul.

INCLUSTONS EXCLUSIONS
._E.etu.i.pmﬂn‘t Coswer \liring
—Sheet Metal Painting
Fipinrj
Lnsulofion ﬂum\-ﬁnn“ : '.'

-ﬁmp. Corcirp |




Budget Estimating

There Are Three Basic Types of Estimates
1. Conceptual or budget estimating
2. Semi-detailed budgst estimating
3. Detailed estimating

BUDGET ESTIMATES

Aconceptual budgetestimateis a quick, approximate
price without extensive quantity surveys or pricing
calculations of the specific of stems that comprize a bad.

Contractors use conceptual budget estimates in the
following ways:

To help determine if they should bid a job or not.
Toknow appromimately what the total price of a project
should be before prepaning a detailed estamate.

Qhuick pricing for customes, general contractor or A S
E.

As a check of your estimate after you're done.

For budgeting purposes, comparing desipn costs,
teasibility studies.

As a check on current market pricing.

For negotiating.
To check incoming bids and quotations.

There are two basic types of budget estimates, one
for budgeting the overall price of the project or trade, and
the other, the semi-detailed one, for budgeting indrvidiual
component parts and totaling for the job.

The conceptual estimate issued for overall pricing,
is a rough appromimation based on some wumt of
measurement of the building or system:

— 10,000 =q £t Office Building & §7.00/=q ft for
HVAC = 70,000
100 Tens of Air Cond. in a Store @ §1500.00/ Ton
= 5150,000
100,000 =q ft High School & §9.00/ =q ft for sheet
metal = $800,000

Conceptual pricing should nomally not be used
for bidding with any firm commitment on the price. Your
price may be reasonably accurate, even right on, but it
also can be off the mark 20 to 25% ome way or the other
due to variations in design, scope, etc.

Tou may look at an office building, figure §7.00/sq
ft, find out later, upon closer inspection or doing the job,
that thiz particular office building runs $5.00/:q ft and
vou lose §20,000 on a 20,000 =q £t job.

27

SEMI-DETAILED SCOFPE BUDGET ESTIMATES

Semi-detailed budpget estimates, the second basic
approach to pricing construchion work 1= far more
accurate than a conceptual one. It is “on” more frequently
and only has a potential inaccuracy of 10 to 13% while
still being a very speedy way to price without the tedious,
length takeoffs and extensions.

In semi-detailed estimating you break the job down
into component parts, as you would a fully detailed
one, listing all the individual items on a summary and
extension sheet. But instead of a long exact take off on
each and extensive pricing, the quantities and the prices
of the various components are budgeted; ie, they are
approximated in some expedient manner.

A thorough preliminary survey is made, again, as
you would on a fully detailed bid, to insure covering and
knowing the entire scope of the project and so that spec

requirements are met.

Ductwork Budgeting

Ductwork weight is  approximated by using
an average weight per square foot of building, or by
measuring the total linear footage with a measuring
wheel, and multiplying it imes the approximate averages
weight per linear foot.

Ductwork costs for the project are then found by
multiplying the budget price per pound or per foot, based
on inspection and judgment, times the approwimate
weight or inear footage.

Piping Budgeting
* Main Piping Buns Per Foot
Piping Assembly Hookups To Equipment Per

Assembly Price

Equipment Pricing

Equipment costs are determined in one of two ways.
If the equipment has been sized and specified suppliers
can furnich approsimate pricing. The second pricing is
budgeting by the cost per CFK square foot, linear foot,
efc. or by the size. Equipment labor is determined either
by the average size or the specific sizes.

Again, as with conceptual budget estimates, it is
very risky business bidding firmn quotes based on semi-
detailed estimates. However, you can chance it, when the
situation demands it by adding 10 or 15% on top to cover
the possible range of error.



Budget Estimating HVAC Costs and Engineering Loads
Per Square Foot of Building and Per Ton

HEATING DUCT TOTAL HVAC
COOLING LOAD LOAD SUPFLY WEIGHT  SELLING FRICE
TYPE BUILDING

Eha Par SqFt BruPer (FMPar  Ibs Per Par Par

S5qFt Par Ton S5qFt S5qFt 5q Ft SqFt Ton
Apartments, condaminiams 2% 460 26 0s 0z [l B 491
Anditeriame a0 300 40 13 0s 1336 L1066
Banks 45 230 26 16 12 147 3672
Bowling Alleyz a0 300 40 13 06 1056 3157
Onarches 3 30 36 12 03 1163 3545
Clubhonses i ] 2 40 16 10 103e 451
Ciocletai] T ovmges m i 30 13 12 1471 487
Compeater Foams 140 B 20 13 13 3067 2602
Collages Addmin., Claszrocms 43 2 2 13 13 nx 3510
Dormitories - - 23 - 03 1278 -
Gyme, Fisldhoozes - - &0 05 03 a1z -
Soence Bldgs. H 2200 s ] 15 14 1647 3622
Court Houses b ] 240 36 16 12 1453 3
Fire Stations - - 3 - oz 912 -
Funeral Homes o 00 2 og 0s 1036 35z
Hospitals 44 17 28 14 15 575 L5
Hotels - £ i) 28 11 03 799 343

Houzing for Eldezly — - 28 - 0z 7 -

T e 48D 0 08 12 1383 SED
Laboratorie: &0 200 b1 s 15 i) 3546
Libraries a0 260 7 15 13 1383 4145
Marmfactoring Flant= 0 300 36 13 04 3E5 1745
Medica] Canters, Clinies 3 34 33 11 i0 1036 3512
Moaels 0 00 30 10 D= 672 A3
Mhumdripal Bldgs.. Town Halls 9 26F 36 14 12 151 4027
k] i} 1 11 05 14 35990
Murzing Hames 8 280 H 13 03 138 357
Office Bldg= Low Rize ] 3 3 11 St B 1035 35z
High Rice a0 300 30 13 11 1453 +H6
Sanall Flant O L Ex i) 33 11 k] 740 3%
Police Stations 2 2BF 33 13 10 959 ZEX
Fozt affices 43 2 40 14 12 1 4103
FProject Homez - - 28 - o1 36 -
Restanrants BD 130 33 s 10 1634 114
Fesidences 3 300 r o0& 03 + 54 406
Schoals Elementary - - 26 o0& ar 14 -
Middle, o Fighs 36 333 26 10 11 145 +309
High zchoalz 3 3650 &0 11 13 154 4531
Vocatonal 20 ol 40 as 13 3020 -
Stopes: Beauty Shops 63 180 30 s 13 1647 ek by
k] i} k) 11 oz 926 3133
DChiscount k] 400 32 11 04 636 A7
PBrtail Shops x 30 2 16 0s 105 3616
Shopping Centers k] 400 k) 11 04 1m 2076
Supermarkets £ 00 2 10 01 343 19
Theaters a0 300 40 13 0s 103 3im
Warshouzes - - 20 - 0z 35 -

1. Cecling load bazed on is temp . differences, 30% R, 400 CFM per ton

2 Heating load based on 7 temp. differences and is the output Boa,
Apply insfficiency factor to heating equipment for inguat Bra.

3. Price inchades all HVAC material, labor and subs and overthead and profit.
"E-11 wall and B-19 peiling inculation



Budget Estimating Galvanized Ductwork

Per Pound and Per Foot
Standard Low Pressure HVAC Rectangular Galvanized
25 Percent Fittings, New Construction, 10 Foot High, 1st Floor

SEMI- SELLING PRICE *

PERIM LE/FT  SQFT/FT  Furnished & Installed
SIZE GAUGE w/20%  NoWste

Inches Waste Perlb.  PerFt
i 12 26 Ga. 23 20 §5.14 $14.30
12x6 18 33 30 196 1634
12x12 4 14 10 177 207
18x6 2 24Ga. 5.6 45 377 26.71
18x12 30 7.0 5.0 162 3324
240 3 77 65 154 3404
24x12 3% 54 6.0 147 3749
24x15 3 g2 65 147 1o
012 el 03 7.0 133 209
013 48 112 5.0 131 4826
Erer) 54 126 a0 173 533
36x12 4 2Ga. 136 5.0 173 57.57
36x13 54 153 20 113 63.11
Ion24 a0 17.0 100 11 6504
%12 54 153 90 113 63.11
x18 a0 17.0 100 11 68.04
£x24 6 187 110 397 7437
28x12 a0 1710 100 1) 6504
18x18 56 187 110 397 7427
1524 72 104 120 304 8041
Six24 78 221 130 381 86.40
$4x30 M 233 140 383 9232
$4x36 ap 2553 150 383 9512
60x15 75 20Ga. 2610 130 3.8 100.53
60x24 84 2810 140 5.50 108.60
60%30 ap 30.0 15.0 383 11544
72x24 % 320 160 3.82 12214
72x30 102 340 17.0 379 125.73
72x36 108 353 150 374 132.03
B4x30 114 3810 190 3.82 14038
B4x36 120 400 200 367 146.53
Bdnd? 126 829 210 363 152 56
BEx4 120 15 Ga. 526 210 3.60 150.44
Bgx36 132 57.2 227 357 0425
O6x43 144 624 240 354 22000
BEx72 168 725 280 351 25551
BEnDE 192 532 320 343 28037

*Selling price based on 5.42 par pound for galvanized, 539.00 per hour for labor, a 30 percent markup on direct costs for

overhead and a 5 percent markup for profit. The price incdudes material and all labor for the fabrcaton, inctallafion,

drafting and shipping.

COFFECTION FACTORS O SELLING PREICE OF GALVANIZED DUCTWORE

1. Percent fitting= by weight,
15% e 0009 25 i 10D
5% 106 L T

2 Different wage rates (incl. base pay, fringes, payroell faxes, ns.)
1200 (per hour) ........ 0.68 £2200........

T | 07

1800 .. 0.80



Installed Price Per Square Foot for
Different Types of Ductwork

Average Size 24”x12” 1n a Typical Mix
25 Percent Fittings by Square Feet

HVAC DUCTWORK

SPIRAL $4.76

FIBER GLASS DCT $4.96

LP GALV, BARE $5.97

LP GALV, INSULATED $7.92

MP GALV, BARE $7.35

MP GALV, INSULATED $9.51

INDUSTRIAL DUCTWORK

$6.18

ALUMINUM, LIGHT GA.

PVC COATED GALVANIZED, LIGHT GA. $9.37

STAINLESS STEEL LIGHT GA. $9.93

BLACK IRON, ANGLE FLANGES, 16 GA. $12.47

BLACE IRON, ANGLE FLANGES, 14 GA. $13.86

STAINLESS STEEL, ANGLE FLANGES $18.30
PVC PLASTIC $13.95

FRP, FIBER GLASS REINFORCED PLASTIC $16.30 —

BLACK IRON, ANGLE FLANGES, 10 GA. $18.50

Installed price per square foot includes material, shop labor, field labor, shop drawings, shipping and
a 35 percent markup on costs for overhead and profit. Labor is based on $39.00 per hour

See the others



Chapter 5

Heating and Cooling Equipment

The equipment tables in Section I of this manual

are designed to mawximize the accuracy of the selections
from the tables.

The left columns in the tables show the size or
capacity of the particular piece of equipment,
alternate units of measurements if required and
sometimes secondary factors-which altogether
make zelections more specific and realistic.

Column one might be the capacity of the
equipment in typical wnits such as GPM, Btukl
KWs, watts, MBH, tons of cooling, CFM of air,
etc. The size might also be denoted in actual
dimensional wmits such as 24" x 247

The second factor in the sizing and capacity

Read all equipment estimates on this page

columns might involve a condition such as feet
of head along with gpm as with pumps.

In some cases, there may be another condition
lizted long with gpm and feet of head; such as
the horsepower of a motor for a particular undt.

The middle columns involve the direct material
costs for each size plus a unit cost based on the units
of measurement being used for the size category
For example, a certain GPM pump might have a
unit material cost of $41.00 per gallon.

The right columns show the labor in man howrs, the
total direct costs of labor and material together and
the installed selling price with overhead and profit
included.



Chapter 6

HVAC Units and
Air Distribution Equipment

The equipment tables in section IIT of thiz manual are
designed to maximize the accuracy of the selections from
the tables.

*  The left columns in the tables show the size or
capacity of the particular piece of equipment,
alternate units of measurements if required and
sometimes secondary factors-which altogether
make selections more specific and realistic.

Column one might be the capacity of the
equipment in typical units such as GPM, Btukl
KW's, watts, MBH, tons of cooling, CFM of air,
etc. The size might also be denoted in actual
dimensional units such as 24" x 24",

The second factor im the sizing and capacity

columns might involve a condition such as feet
of head along with gpm as with pumps.

In zome cases, thers may be another condition
lizted lomg with gpm and feet of head; such as
the horsepower of a motor for a particular wnat.

The middle columns involve the direct materal
costs for each size plus a unit cost bazed on the wnats
of measurement being used for the size catsgory
For example, a certain GFM pump might have a
unit material cost of §41.00 per gallon.

The right columns show the labor in man hours, the
total direct costs of labor and material together and
the installed selling price with overhead and profit
included.



Chapter 7

Plumbing Fixtures and Specialties

Thi= chapter contains labor tables for plumbing fixtures such as:

* Lavatories and Sinks

* Teilets and Urninals

*  Drinking Fountains

* Tubs and Showers

* Eitchen Products

*  Fire Protection Equipment
* Water Meters

*  Carriers and Supports

In addition, this chapter cowvers labor tables for plumbing specialties such as:

*  Drains: Floor, Roof, Scupper and Gutter types, Floor Cleanouts
*  Back Flow Preventerz

Current and local prices for bidding purposes are to be gotten through quotations
from suppliers or from a suppliers pricing manual.

Plumbing Fixtures
Labor Only

Lavatories
L gL o OSSO |
Sinks
a1 L= o USSP 1 .
Floor

All Purpose .

Toilets
Ome Piecs Todlat oo 30
Two Piece Todlet....
Wall Hung ... :

Urinals
Floor Mounted

3 o b= L S i




Plumbing Fixtures
Labor Only

Drinking Fountains Labor
WAl HUmE e DD
Freezs Proof ... S |

Tabs
CasztIron Comer ... R
Cast Iron Fecessed ... SR . 1

Showers
Cme Piece Fiberglass Showerand Tab ... 504
32" Square Shower Stall T35
30" Square Shower Stall . T48
536" Comer Shower 5tall ... T48

Kitchen Products
Dishwashing Machine 43 inch oo 2395
Dishwashing Machine, 54 inch oo 2700
Dishwashing Machine, 64 inchy oo 3250
Dishwashing Machine 80 inchy ..o 33,50

—
-

Garbage Disposal, 1-1/2BP

Tce Maker, 225 Ths, 24 hours, Afr Cooled. .. 585
Tce Maker, 225 Ths, 24 hours, Water Cooled ... _585

Plumbing Fixtures
Labor Only

Fire Protection Equipment Labor
Fire Hose Cabinet w/Valve & 75 Hoseooooe 500
Hese Valve with Cap & Chain ..o 280
Fire Pump

-..3335

B 0
_..60.00

1000 G ..

1500 GFM .. - |

2000 GPM .. . 11

2500 GPM .. SRS 11 31
Fire Extimguishers

{0, High Pressure System

FRE200 System




Plumbing Fixtures
Labor Only

Water Meters Labor

Commerdal / Residential—Bronze

1/ |Il:l 1°.. U | -
w2 O
1 E-IZI

W

Camriers | Supports

ﬂdjustable Siphon Jet Single Water Closet

ﬁdp:stable Elphn:mIEl' Dl:-u]:lle Water Elusel.'

Ciffcef E—mgie Ell:-wnur 'I-‘n’.al.'er Cll:-:et

Oiffsek E’ﬂul'llE Elnw-:lut 1-‘~’a.l'e-r E'_'Imet

Water Coolers. .. 15.:|

Plumbing Specialties
Labor Only

Dirains Labor

FlmrE'rm—.:tandard
—132

200

Standard
—_— lﬂ
—237

5
deEpE] PERE L]

5
1
I
=]
a

i

132

2

T
B
2




Plumbing Specialties
Labor Only

Cleanouts Labor

Floor Cleamout

..ngz

1

— 0 |

S ] |
...184

2 I

Firees

i
Ik

B

g

B
SN 1
058

el

"....|:|.I}.:I

N
e 183
—

284

S 31
ceeremeremeemrneen 1133

Plumbing Specialties
Labor Only

Backflow Preventers Labor

113

Diouble Check Valve Threadad

Diouble Check Valve Flanged
a B 1
BT
0o

e 1218




Chapter 8

Air Pollution and
Heat Recovery Equipment

AIR POLLUTION EQUIFMENT

There are four basic types of collectors, each with its own
variations. These are: centrifugal cyclones, baghouses,
Collectors
are rated by the size of particles they can remowve, by

scrubbers, and electrostatic precipitators.
percentage efficiency of removal of different size particles,
and by permissible temperature ranges, pressure drops,
air volumes, and water usage.

Cyclones are dry centrifugal collectors that remove particles
down to approximately 10 microns at effictencies in the 80
to 90 percent region. Particles are removed by centrifugal
force and drop down into a hopper whale the cleansd air
goes out the top of the unit. There are three variations of
cyclones. The firstis the large diameter, low resistance type,
which 1= most efficient in the 40 to 60 micron parficle size
range. The second is the medium efficiency cyclone, which
has a smaller diameter housing and is generally used for 20
to 30 micron sized particles. The third cyclone is the high
efficiency, small diameter model, which i= very efficient in
the 10 to 13 micron range.

Baghouses are dry collectors that clean like a vacuum
cleaner, incorporating a number of tubular, stocking-like
fabric filter bags. They can collect dry particulates such
as dust and fumes only and cannot be used for gases or
Liquids. They are highly efficient, reaching a 99.9 percent
level on 1 micron =ize particles, and operate best in
the 0.25 micron size range. Pressure losses are higher
around 3 to § inch WG, and are dependent on the air-to-

cloth ratios involved. There are two basic types of fabric
collectors, distinguished by the method of bag cleaning
and direction or air flow. The mechanical baghouse has
motorized shakers to remove dust from the insides of
the verfical tubes. The dust laden air flows up and into
the tubes, then out through the fabric. The other type of
baghouse is pneumatically cleaned-air is used to clean the
bags rather then mechanical shakers-and there are theee
variations: reverse air flow, reverse jet, and pulse jet.

Wet scrubbers can be used for particulates, gases,
and bguids. Liguid droplets in a scrubber caphure
particulates mechanically while pgases are remowved
through absorption. There are a number of different
types of scrubbers such as packed towers, venturi, wet
centrifugal, wet dynamic, orifice types, and fog towers.
Efficiencies range from 20 to 99 percent for particles in
the 1 to 5 micron range. Mgh energy scrubbers remowve
particles in the 0.23 to 1 micron range. Wet serubbers are
often divided into three groups according to pressure
lozses, theses being 4 to §, B to 25, and 23 to 60 inch WG,
respectively.

Electrostatic precipitators are used prmanly to
collect particulates such as welding fumes and some
mists. Efficiencies age in the 98 to 99 percent range for 023
to 1 micron particles. A precipitator employs an ionization
process whereby incoming particles are made negative
and then collected on a positive plate throuph magnetic
attraction. The ceollector plate 15 penodically cleaned by
rapping, causing the particles to fall away by gravity.



Diugh
s e P Clgan
[ Dt air L
[ - *
_2 Dust

o
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Y/

TRIF BAGHOUSE PACKED TOWER ELECTROSTATIC
:EE'I'E:.U'#E“ WET BCAUBRER PRECIPITATOR
Four basic types of collectors
10
102 Mechanzcal Estimating Ml

High Efficiency Centrifugal
Clean

air Cyclone Collectors
Dust Includes Fan

DIFECT TOTAL
CFM MATEFRIAL COST LABOR MATEFRIAL & LABOR
Per Man DHract with
Each CFM Hours Cost 0% O&P

1.000 52,605 5260 B $2.017 53732

5.000 6.216 207 10 6,000 B.588

5.000 B.638 173 15 0243 1206

£.000 11,248 141 20 12,023 13,636
10,000 12,87 120 25 13,851 18,006
15.000 15,670 126 32 20118 26,153
20,000 247172 1211 38 5T 33,480
25,000 28,560 115 11 30,576 30,7
30,000 3574 112 50 35,694 46,402
40,000 43,716 108 38 45478 .11
50,1000 e e —— e
60,000 e e —— e e
CORFECTION FACTOES MATERIAL LABCE

1 Medinm efficiency cyclone
2. Low effidency cycone
3 Wet cenfrifugal cyclone 15



Chapter 9
Sheet Metal Estimating Basics

REQUERENEINTS OF A
FROFICTRENT SHEET METAT ESTIVMATOR

The onax of musce=siinl contracting is tagilt on 2 fmmm-

dation of complete and accorabe eshimates with proper
marlasps

oped theough the following backgrmound of loowd=dge,
procedures, shills and ahilities:

ESTIMATING FRINCIFLES AND FROCEDURES

1.

They murst follow smond efficent procedures for
Prepaning estmates, such 2=

types of oystems and ducterork inrobred, ;o the
scope of work, ste before startng detzdled mleaffs.

Be Familiar with adget estimating : FIVAC costs for
different ngdlding= based on cost per squame foot of
truildimg or cost per ton of ait comditiorimg, amemmt
of doctwork per sigaars foot of tailding ar by the
average mee cost of chtwork per linesr Eoot, per
pound or per square fook.
Enoay the major categomies of an sshimate:

Equipment

Dructwrcol:

Fiping

Special T abor

Srb-Comtractors

End of Bid Facors (zuch a5 sales tax)

Mlardarps for Ovechead and Probt
quuired im 3 sheet metal estimate.
Highlight drawings before doing the taleaf
Fallenr sy=tematic overall procechare.

Sinady the plans and spec

S oot quuntation. pequeschs

§izle= Taleod: and Extenzonz

Surmmarize
Errap and markTps

Do constant systemehic dheddng om each pact as
you go abmng and overall at the end Dimshle dheck
everyiiing.

They mmast hawe the ability to mead bhee prnts, e
Sy =iemE, i

3

0%

They ozt be familiar with the differnit types of
HVAL sy=stems mach ==
Low presnune consiznt vohnoe systers
dingle sone, rehest oodls, Tmit-sone
High pre=nue consiznt wohoe syzters
Dhaal duct, inducbon, reheat terminals
Variakble air volume
Cnoing only. cooling reheat teomminal=
Fam powwered, dhaal duoct
Imchaction:, coalt-sons
System powered, nding fam oarve
Damper bermina] brp-pass
Exchanest sy=tems
Fetom @, todlet exhaust
¥atchen, b, inchestrial

They mmst not ooty recogmize the varnoas types of
oystere on plans, but they mmst knose all of e
componeris regaired in them, whether shown on
plans or not

They must loow duct presoure and velbaty
ranges
Dhact Presame Ranges

12 imch, 1 imch, 2 inch static pressare

3, £ 3 inch siabic presore

& mch ke precsore andd up
Velodtes 0to 2000 fpm

2,00 fpam and up, stc

They mmst kmoee about different docteorl: yzhem
configurabions mach =
Single Droct



Mecisoeics Exsivcetes Mol

Chazl Droct

Bl ts-Fome
Locps

Flemmm Ciling s

speeds, presqme drops and doct deng amd selse-
tion of equipment.

Tpes of Dactwork

-

L

d sheet metzl estimator Tmst be Gamaliar of the dif-
ferent types of docterork: and theit oomect constmsc-
tion.
Presmume

Low prezoore round docteronds thees, Heginle
making

Spiral pipe and fitings

Light gmzge ahoremaon, stzmless, PVC with
deais, pitisbuarghs

Heaey gauge metals: bladk iron, sindes:, alo-
i, falvamized, corton, ste

FVC, FRE Sandstrand

They mst Imow the comect applicabions of differ-
et types of dusthwoork maberials o variomes syshemes:
Liws, medinen, high pressime FIVAC systems

(General exhanst

Fume exbanasiz

Heat exhauash sysiems
Chemiea] evchanrst systems
Abracioe maberizl oyzhemes

Ductveork: Constrocton

10

They oot be Saniliar with the different type of con-
nections for =ach fype of dhschwors and thedir cormect
application to different types of systems
buﬂ:ﬂ::d&mﬂafﬁ,mﬁrgﬁ,bm reinénreed

Transverse; TOC, TOF

4 bolt commections

dingle flange, vane stons

Bemt angle Aange

Brutt swelded

Slip, couplings

They ooast be Sapiliar with different ypes of sears
used for consrudting dudtseorc

Fit=magh

Smaplodk, lockeam

Tielded

1.

They mmst be familiar wath the differsent gauges
wEed for duchwork: and specisltes.
Comenercial gabvamised 26 Swoogh 16 gauge
Residentizl gatranized 3 0 through 16 gasge
Heawy gauge industnal 15 gauge thoowgh 1/2
nch thicke plates
Fiberglass ductheard, 1 inch thidk
PViC 174, 3716 imwh thrick:

They mmst be farmliar with the different types of =
mfoooing used an chactari

rgles

(Thammels

Croes breafong

Tie Tods

They most be faomiliar with all the different bypes of
fitting= 1reerd in air distrimstion systemes and of their

correct application
Elboses; O0°, 47, 22-1/2°, etc
Fadins thonat, sqaare throat

Estimating katerials and T abaor

iz

17.

They must knowe the vaniows methods of estmating
chuctworke

A good shest metal estimatnr mmst know hoee o es-
Hmate duchwode materials.

Takeoff and caloulabe murface square footage of
material based on size, length, ete

i waste and seam factors

Multiply bry weight per square fnot

lovamos factors for seams, deats, hengers, hand-
ware, st

They must lmow the methods of estimatng
chacteeark labor such as:

Fer Piepe Per Brealdown of
Per PFounid oOImponent parts
Per Square Foot  Fer Linear Foot

Fer Batch

They omast kawony sources of labor such 2= the Wendes



Sl Al Exivane Daslos It

Correction Factors Wage Rates, Uniones, furisdictions
18 They mmst apply bbor mmitiphiers with masonzble 26 They most knose aboat swege rates, wmon fange
aoouracy whenever needed bo adpast for condibons, benehitz, federal stabte and local tames, mmurance's,
=ach as: et
Jith floor tzles 10 pereent longer
30 foot high durtwod les 2] percent longer
Draplicste fittings fo 33 pereent faster

. They mmst be kmowledgesbls about urion, trads
and 1ozl labor jumisdickiones.

28 They mnstbe fombar with bnlding codes.

Accessories
19, They mmst be famnliar with the vamous doct acres-  Othes Trades, Types of Boildings
saries and shest metal specalbies 2. They haore o be familiar with other wades such as
Canrras or flew conmections
Sirgle and mmakihlade darpers 30  They mmst be familiar with all types af buaildings,
A Jmme— cmpmercial, irstitstional their gereral sizes, g~

out, ete. and with the zsquenoe of general constroc-

Fabrication and Installation Froce duzes tion wark
"i]““'*“‘_“”’dh”&gﬁ“,w"_;ﬂm I A pgood cheet metal ectimator muxt be genenlly &
Tmm . E Fﬂ'ﬁ miliar with firamcial stabements zuch as profit los
‘““EE‘:__- lines, ceam machines, pre=s break=, ard balarcs shest=. They mmt be shis oo determine
oI, . .
. . the comect markup for overhesd and profit for the

Duct ool Enes peduce straight duct labee by
abeout T pescert They should undersiznd how ovethead oosts are
pro-rabed onbo direct maberial and labor coct for
A A Shest metal actmator mast be well verssd in different projects, for different levels of sales and
ductwode mellabion procedures, i the cperabions ovechead ooz, for Cifferart rabor of matedal to la
fvelred inirstlatons, with hand toals, seaffnld- box =
ng, vermets, sossor hoists, ete
Skills, Traits Requived
32 Eshmoting reguires 3 host of Sidlls, mathematical,

22 They oost koowr souroes of pridng on accesones

s for quotabions, ste
They hawe bo kmowe sbout omal] ventilation squip-
ek,
il . s
Maaldhlade dampers, back draft dampers
Fire dampers, acress doors

They muast koo about chest metal spedaltbes nadch

s
Sheet metal howsngs, walk theough doors

ing. It requires being methodical, aralytical, shrate-
prcally and realistic.

3 It absclutely demands that the estimator be relighle,

that they be thomough in their understanding of the
propect. of it's soope, in @leeds, nterpretations, e

Thuas, the inowwlsdgeable, proficent and relizhble e
Hmator a5 desaribed above will be able o produce
corrplete and acoarate estimakes, wiich in turn be-
core the requred foundation blodk=s af occesful

comiracting
Cionil blank offc
TiTES OF DUCTWORE
2. They must knose shout msjer HVAC sqipment.
Howof top urits, air handling undtz HVAL Rectangnlar

Fare, filters, lourers

Low pressare gabvanmized ductwork cooprizes ithe



Types of Ductwork Connections

Flat and Standing Drives Claats —
Flat 5 Cleats E

Standing 5 or Bar Cleats

Remforced Bar Cleats

Purchased 4 Bolt Connectors Fm ‘I
TDCTDFE

Angle Flanges [
Bent Matal Flange {

5lip Connection (Round)

Companion Angle ; l

Van Stone I!
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prefer this approach for all jobs whether small with
one drawing, or very large with many drawings.

The other general procedure is to takeoff every-
thing “system by system,” both the galvanized and
the special round ducts. This 15 helpful when there
is a great deal of congestion on the plans which can
cause errors. Each system iz taken off completely
from beginming to end regardless of how many
drawings it spans.

The general sequence for taking off the different
types of ductwork, whether you do so drawing by
drawing, or system by system, is as follows:

* Make sure you have all the ined ducts, alter-
nate areas and correction factor areas taken off
first or clearly marked.

* Follow up with the bare galvanized.
* Do the low pressure runs first.
*#  Then the high pressure ductwork.

* Follow up with heavy gauge industrial
ductwork

*  Lastly take off the round ductwork.
Takeoff ductwork segment by duct segment pack-

ing up all connecting branches as you go along, and
complete each sepment before going to the next.

Duct Size Sq FuFt
24x12 6

6. Another approach on complicated duwct runs 15 to
take off fithings frst to get familiar with the duct runs
and to identify accessories ete. within the duct runs
=0 as they are not missed. Then takeoff straight pipe.

7. Identify takeoff cheets with drawing numbers, sys-
tems, floors, type of ductwork, connection type, ate.
such as “MIl, 52, LP Galvanized, Lined” etc. and
check off or draw a line through ducts on the draw-

ings as they are taken off.

METHODS OF FIGURING DUCTWORE WEIGHT

1. Weight Per Running Foot
This is the traditional way of armving at maternal
weight for HVAC galvanized and other types of
metal ductwork.

Long Hand Method

The sq £t/ ft of ductwork if multiplied times the lin-
ear feet involved, then multiplied by the weight per
sq ft of metal for that gauge, and finally a 20% al-
lowance is added for waste, hangers, cleats, seams,
ete.

Combining Pound Per 5q Ft and
Allowance into One Factor

The factors 1. 156 Ibs/5F and 1.2 allowance can be
combined into a single multiplying factorof 1. 156 x 12 =

14 Hence 60 5F x 1.4 =84 b=

Length Square Feet
10 Ft 60 SF Total

% 1.156 Lbs/Sq Ft
69.4 Lbs Raw

:F‘T/

W7
12" __/f f’f’f

24"

i

x 1.2 + 20% allow
84 Lbs total




Using Chart to Read Pounds Per Foot Directly

Using precalculated Lbs/Ft from chart eliminates
a great deal of wasted repetitious math, calculations and
writing.

When using the chart you simply determine and lo-
cate the semi-perimeter of the duct, read the weight per
foot on the chart according to the gauge (which already
has the 20% allowance built into 1t) and multiply it times
the length of duct.

From Chart
Lbs/Ft wi20%
Duct Size  Length Waste Built In  Total Weight
Mx12 10 Ft B4 B4 1bs

Thas 15 a much faster and simpler method for caleu-
lating duct weight per foot than the long hand methed,
converting to =q ft for lined and insulated ductworlk If
the duct run happens to be lined or insulated you simply
divide the total weight by whatever Ibs/ft of metal you
usad to start with, and you will be converted to square
feet.

Example: 54 Ibs of 24 gauge—1.4 Ibs/sq ft = 60 =q ft

2, Sguare Feet Fer Foot
For non-metallic ducts such as fiberglass ductboard,
plastic PVIC, fiberglass reinforced plastic FRF, hning
and insulation, the traditional method for determin-
ing the material required for ductwork iz similar to
the pounds per foot for metal ducts, except that one
factor is left out, the weight per sq £t

Example:
Using the same duct as in example from abowve:

32 in.

s

4t 11in.

10in.

2 in. allowance
for seams
on lengths

Duct Size SqFt/Ft Length
Mx12 [ 10 Ft

Square Feet
6.0

x 1.2 Waste Factor
7.2 5q Ft Gross

3.  Weight Per Fiece
Actual weight per piece 1s used based om prior
weighing, or from the actual recorded amount of
material used for the particular item.
* 42 » 18 transzition, 3 foot long weighs 51 1bs
* 18 = 9 jount of pie, § foot long weighs 32 Ibs

4.  Actnal Sheets Needed
Material 15 determined by actual sheets of metal
needed to fabricate the ductworl. This 15 normally
done for special, more expensive materials, for odd
configurations, or for smaller projects.

METHODS OF CALCULATING DUCTWORK LABOR

1. Hours Per Piece
The actual amount of labor to fabricate or install
each specific piece iz predetermined and applied to
the various sizes and types of ductwork to arnive at
the number of hours needed. (See figure on follow-

ing page.)

2. Pounds Per Hour (or hours per pound)
A pounds per hour productivity measurement is
usad to determine labor.
Shop rate for typical LP galvanized is about 44
Ibs/hr
Installation rate abowt 25 Ibs/ hr
Ot Ibs/hr can be converted to “hours per

pound.”
One sheet of
96 ® 60 needed
[
. ; 7
44 in. 44 in.
%
g
7
&0 in. G0 in. %//
%
%
8 in. drop off —=

AR




+—= LP Galvanired

Shop labor 23 hours
Feld labor 1.4 hours

M2

22 bz b divided intn 1 = (23 hrz (b
2 Tbz b iz the zame 2= M b= (b

1 Sgumame Foot Per Homar
Wiamy sperial materia]l otz are calmilated on a
“BF /W bazis for bor, fiberglass, PYIC, and FRP be-
ing some.

Souare feet per b iz an sosilent way ooom-
par= cosiz of different gaoges of doctwork and of
different types of ductwode. [t does awaywith many
of the confusing wariables irmeolred with weight and

FivEs you 2 more dinect comparison.
Rbesglas ducts Gbricate at a mate of 33 5F (e
and irstall at 30 5F o
I you oorrrerted typiral 24 gauge LP galvammesd
chactwork prochectivity rabes into cquare fmet Fow
would get-

2D/l = HIF e Dhale = O3
115 1138
Man Dags

The Hme needed to fabricate or instal] docterork or
equpment is malonlsted in s of days it wosld
=i ONE man or & oo bo perionm the worls

Fer Cperation
The time needed o perform sach operation, such as
separately and then added together

209 Allowance Factor for Galvanized Ductwork

A2 allonwames moest be added o the surface amea of dhechwodc to
orver hangers, deats, hardwware, washe and seare.

Hangars

R —
Dirive
Clexis
5 Cleats,
[ Bar Claats,
[ 1=
Hardware

Ciarpesr

Seams e Waste




Weight of Galvanized Ductwork Per Linear Foot
With 205 Allowance

FOUNDE PER
FOOT OF
DUCTHORK

i -
Ih{Ft

18 gauge

L

'J Il gapge

30 #ffgf'
i £d gauge

\

40 // /.-‘/
- NA 1 N

\

/
0 L vl -
-

]

/

20 vare —
| Aéﬁ/
Z4

20" &0 i a0 1M 120 140
(i2x@)r  (28x2)  (4Dxl5) [b0x20)  (72=x2B)  (Bbdxlh]  [Yh=dha)
EBEEMI-PERIMETER OF DUCT, INCHES
(Width plus dapth)

in
Lb/ £t

RN

* Sample alze



Weight of Galvanized Ductwork Per Linear Foot

With 209 Allowance

SEMIPERDM [¥H £330 3 1aEd Bup qusre Text
—r
24 M 22pa ] 18 allzee)
—_— B g E = = e

+ Ik 5F 114 L L84 114
Do LU0 /3 L4 L70 1o Lad
12 230 28 34 £00 32
14 29 15 EFT] £ [T
14 or¢ 37 L 53 b2
18 FES] PN &7 51 0.0
i I g5 159 fuis L
el £r¢ 114 11s T34 Ll
14 £ 10 4E0 RO 104
4 LE 733 E# pTE]
as 13 7oL [ 1219
30 e %0 000 1300
2 748 g 108 1.8
£ o as8 1132 1+7
i ig 1210 12708 154
3 i 124 18 1041
4 FEN H 153 i3
42 LY o] 180 1520
H B 1243 L3 1022
& pa7e 13m0 1132 000
& Hm 1380 10,00 .50
30 s 1827 10,8 Hw
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COFRRECTEON PACTCORS dard conditions, the follmving labor adjectmeni=s sooald
bare to b modde for other conditions and hemes miors

of bidding, redhace the buolk of bidding data reeded, Sm-

Correchion factors are maltipliers used to adpast 1a-
bar and costs of coommon standand ez and con-
diticre. Correction Gotors show the percentage in-
cease or decrease needed.

Inztead of leeping complex ullyr data on an indf-
rote rammiber of items and varizhle condibons, only a fes
are kept, while cther similar tems and differsrg condi-
Hors are Somphy related with the mmaltphers.

The most common sizndard in the cheet mets] in-
chrstry: the bench mark, & low pressume galvanised
dhachwnd, M gauge average. 2% fttings by weight,
umilined, nstalled on loswer Aoors ak sbout 10 foot
high in pegzonably dear omiling spaces. Bost other
ductwodk and conditiors are related to thiz mitoa-
o

Fuar sammple, if it takes 10 hoars to insall the folloee-
ing loww preeume, bare galvanieed doct nm wmder stan-

mioney be inchadied im the brid

Labm 0= x Auipacted
ComectonFador = Houm

106k FIoT oo 116 1.6
29t High Duack oo 130 130
Congested Cedling Space.___. 113 1.3
Area 300 . rom Unloading... 107 103
E 113 1.3
Evisting Office Budldings 133 133
All Fiping Iretlled ... 112 123

I the zell price (maberial Izhor, overhead and pmofis) for
the abowe stomdard loar presnare galvamized dudt nanis &

1000, the z=il price for cther type ducts would be:

E1000 x Conection  Adjosted

Eactor Lrice
Llimed11-1/2 0. 14 g1 200
noulated 1-172°. 546 .. ... 14 a1 00
BRbemplom Docthoard....... ... & o0
Senromatic Doet Cedl ..o, B S0
High Prassuse with Cleas ... 137 1,330



Field Labor Correction Factors
for HVAC Equipment, Ductwork and Fiping
Use as Multipliers Against Labor Hours

Floor:

Exmt, Coorand,. 152 im
2 & 3nd ipz
=h Th Gh ip:
Tsh, Beh Ddh 112
10sh, 11, 12¢h 11a
134, 14h 1%k 13
134, 176h, 13k 128
108, 20eh, it ix
Dt Haighils

108 1m0
198 110
k) 130
Fa 3 13
E 3 i
En 150
o i
Coreclion: for Bme of Job

HEE howrz 112
1 e ip:
503 horarr ipz
03 Bacrorr: sl nons
Epacial Areas

Cipen. areas, nun parrtitizers Fia
Coegperied) oy mpase 119
Emsipenent room. 130
Eatohen 110
HAmditrrsey: poal v dopped Oeor 13
Ausiz rpanc 1
Ausiz zpacc 1
Crawd space 1x
Cramped zhalt 13
O o fwes: contimmuous miners B
DChizExnecw froon Unloading Poank

100 & im
200 B im
300 & im

ochool, ot

Buall, gerags. oo
100 ppetied mrea,
Wordk axoumid, v, macteery, Bormit
Jamrs Jals

Mo sorwioe oads, roadcdy

C.:l:.ﬁl:n:-:l.‘l:l.l':ﬁ.:_.gu-u:t]:ll:-lﬂi:w

Chrartims
Cwcrtime 30 to Mhours
30 1o 30 hours

Iight weosk  3%o LI midmight
Ltcfam

Thnder 3
Do 90



Ductwork Correction Factors
Multipliers Applied on 5tandard Low Pressure Galvanized Ductwork
For Matenal, Conmection. Auntomated Fabncation Vanatons

MULTIFLIER O FACTORS ON:

and Installed Labox Labor
Lowy Precmume Rectangular Galvamized 1m 1M 1m
Lireed Loay Presoure: 17 thick, 1-1/2 1k 140 —_ 103
1/ thick. 1-1/21b 13 —_ 10
Imalated Dot 17 thick, 1-1/21b 135 —_ 1
1472 dhdcke, 1-1421 140 —_ 100
Mednom Presnze: (Jest Cormections 175 123 17
Angle Flanges 130 13 130
High Pressiame: (Jeat Cormedtions 133 133 133
Angle Flanges 140 14 140

Cadl Lire Chsctweork, Bare (zhop factor, straight]
Shop Azzembled a0 3 100
Fisld Accembled 20 23 105
Fla=ma A Fitting Cutting bizchines A0 M 1m
Comnuterized Blank Cut Program o a3 1m
Spiral: Tow Pressore Ta —_ 50
High Preszare g — o0
Fab Orly, low & high presnme= — 23 —
Fipe Fitting — i) —
Fberglacs Thacthaard L i a
Ahariraam, Light Gauges, Ceats 1m 120 1m
Stainless Steel, Light Gansges, Cleats 2m 129 123
VS, Light Ganges, Cleats 170 123 130
HArgle Flange Connsctions vermas Cleats — 1.60 110
Bemt b=tz Flanges versus Cleats — 110 103
Welded Conmedtions vermus: Cleats — 73 103
Ductrats werzas: Cleats, {shop installed) — 103 103
Angle Flanges {chop installed) — n Lo
TOC Cormesctions vermas: eats — 108 105
Angle Flanges — E i L
Cementing Seans and Cormecons — 103 110
Taping Seanrs and Cormecthons — 103 105
Dupbications: of Chsct Sections, Shop — b6 —
aof Field Areasz — —_ &0
Connect Toro Duct Sections on Floor im Fi=ld — — 73



Chapter 10

Galvanized Duckwork

This s=ction of the mamal covers pridng of by, mediom. ESTRATIMNG GATVANITED
and high preszure recangular galvamzed duchvork 2z DUCTWOREEY THE FIECE

ised in HVAC syshems In conmercial, instihstional and
indastrial aildings.

bulk of FVAC ducterork used m buodlding=. It iz
used for system presunes betweeen 27 5F and
nections are with dieats and the seams are saplods
or pittshurgh. FEsinfordng is either crosboealdng,
beading, reinforeed deats ar srochral angles.

Nedivm pressure galvanized ducteeork: is used for
preszures from 2467 5.F. and velodbes froom 2000 to
XK weithin the 5.F range. High pressure galvanized
ductwork iz weed I systems where the 5F i over
6" and the veliocibies are over 200 FFWL

r.'l

Both medium and high peesaare duchvodc mast be
sealed o mzintsin presures within 1 or 1 /2% of design
(Fhi Both are constructed wath pitsburgh seame and the
connsctions arewith deals which you canseal, or ar= gas-
badlaspy mear the comnection amd for at presoobed imber-
valz

ASHRAFSMACNA Standands

construction iz bazed on SEACH and ASTTRAR oriteria
ard on the traditional gauge beeakdowm For examgple,
loaw prezoure g abrapdzsd 0-127 wide 26 gauge. 137307 22
Faage, 317 22 pange. 5 -5 20 gauge and over 517
wide 15 gauge.

hiethods of Estimating

Thiz chapter covers estimating rectangular galva-
mized for HVAC systems both by the piscs and by the
pound. To estimate per linear foot, all per pound figuapes
can be conweried into binear foot rates.

A6l Labor prodhuectvity rates and Bgures arebazed oo
standard conditions, loswer ficors, ten foothigh duct nans,
neww constnachion and average space condibions.

Benefits

1

129

The mazjor bensftof estimating galvamized dhechwvork
by the piece iz aypeeme Libar aconracy: Yo wee the
achml Lzhor time normally expended for that spe-
cific type durt and for that S

Sheet metal contractors are sometimes off 2 phes o
iz 2V im athemphing, bo use the cost per pound
method becase of the varsty of gauge mixhmes,
the different pipe and ftting coonbinabions, which
both radically effect the oost per pound andd canses
it to go up and down dependent on many vanable
Ectors.

Where as hbor per pieos has the most valid coreela-
Hion between: the 1nit of messurement and the actoal
Lbex Itis the most diredt, logical commector between
a particular chect and itz intringic Ibar It autormat-
cally compersates for all modares of Gibings and
pip=, all dhact sizes and gasges, for the varous Gypes
mneertzinty in per pound  pricing i sdestepped.
You don't care if e aze 1055 or 255 Giangs by
weeight or if the average gange is 24-1/2 or 221/4
roneos guesses on lshor

==l for 393/ Tb that is what you will end up wth,
if it shoeld be &2 W, again that iz what wou 2me pro-
prammmed to get.

Smother advantage of per plece estorating is that
it promotes danty, simplicty, better umderstanding
of duct nans and of the difersnt piecss immrobed.
The per paece method is a clear Smple counting
of tings, a5 one would grilles or dampers. It deals
wwith guantifies of things amd understandashle simes
and labor enbities.



mingd and permits him to concenirate on inchuding
all itemz i 2 Wd and on prodng them comectly. He
frels mioxe awvare of what the job enizils, cfsets, os-
ers, drops, complicated ducts, the fimction of the
duact nm, et It oultvates confidenes and =161 in
him.

sars, foremen, produrtion schedulers mn melate o It
& anunder=tandable, usable, practical. concnebe it
of measurement. Yo cam talle “paeves” with people,
tthe horurs per pisce, you can count them eazily, and
o2 eam Telate simes to labhar accurately: This is very
diffiqult to dia, hosweveg, with pounds per honer esii-
mating.

FPex piece estimating will help you pet the jobs yon

should get and lkeep you from getting these you
shiomld niot!

BASIS OF FER FIECE LABOR AND MIATERTAL

VWhat's Inclnded amd Mot

1

r.'l

Fer piepe labor iz hazed on the achaal kzhar pequired
v Siwicate or skl 3 cetizan ype dud I 2 cer-
in Sz rEnge, by an average cheet metal medhamnic
poarmeyman; what he shodd be able o do undex
erection efpaipment, 1nder normal aupervision k is
thee i of the fast and the slowwr worker the compe-
femt and the bees lallfiel mam, the weell ron job and
the poodly man one.

Labor incndes 21l prodaction operations:

a Shop labor indudes 1mloading raw materials,
searrang,. formeng, assembling, meinforcng an-
gles, deats, hangers and the fincl loading of the
aszembled items on the medk for shipment: ta
the job site.

b Feld labor inclodes 21l cperations from the tal-
gabe of the tmadk ko Bnal cleamap, disidbation of
the duchwods, zet up of scaffolding, tools, Loy
ouat of the dhact naps, cutting hangers and deats,
the actnal hanging and finaihy the tear dowr of

<. Bothmabenal handling and aupervisionare also
mnduded in the chop and Beld labor Brues in
peT plece pridng.

3 Monproducion operations such &= drafting, tnsde
e pisce urit howrs.

4  Installationumit hours ave bazed on the Hme it les
to erect complete dudt nns as a batch and oot as
single pisces.

3 The muakerial for reinforcing angles are not incloded
i the it wesights and moest be caloalated separate-
k. bt the laber tme, &= sabed above, to fzbricate
and attzch them to the ducts is induded.

6.  Fer pisoe labor and msteriz] iz based o SAIACTA
spedfimtions for gauges and constmackion.

TAKEOFF AND EXTENSION PROCED THES
FOR ESTIMATING DUCTWORE BY THE FIECE

A  Takeoffs
1 Use the Per Pisre Duct Taloof Shest for listing simes,
lengthes, wit per ft. chop labog, field labor, ete.

2 Listeachduct Sz, a5 you do In per poand estomat-
g, ndlicabe the bype duct, write in the equivalens
length for fttings and the meanmed length for pip=
for =ach pisce required.

B. Extension for Fer Piece Estimating

1 The matenal weight ic caloulabed by adding up the
Eneal footages on sach line, mserting the Ih /(1€ fom
the Ib /1f chart, which has 2 20% allowance imcinded
mn it already. and then the two are omibplied and

2 Labor is deteomined by adding ap the mamiber of
pisces on each Ene and mserting the ol i the
“giy"” of pieces coharme The 1nit Bbor per piece
for the varioas types of ducts and size categories is
t=ien from the galvamizmed labor charts and written
in the unit labor cohumns for the shop and Seld and
mualiiplied Hme the quantity of pisces for the total
labor for both the shap and the field

3 After all Ishor and material are extended the ool
wmpns are added up for the grand totals of exdh and
transiemred fo the Enmary sheet.

C. Glmolate reinforong angles as needed.

D Calonlate the tmming vanes and splitter dampers
2z needed.

E  hedkwork by measuring total linear feet of docts
on drasangs with measoring wheel and compare
with fotal linear feet from takeoff sheets,



Per Piece Takeoffs and Equivalent Lengths
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Example Per Piece Takeoff and Extension

Listing Duct Sizes and Lengths
o —

dq ft

5 Fu ZFL| 3F1 & F

~ X
ll'l.L i
26 %14
44 16 G Ft _~ Takeaft
1B x 10 H T
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Per Piece Duct Takeoff Sheet
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Adrciureicg] Exeimgcrar Lol

LEMG MULTIFLIERS FOR DTFCTWORE

plazma catter for galvanized duchwork: versus mamaal
Ebmiration x 050

This factor iz applisd to the total bbor bo fabricate
fAbvamized doctwork For per piece lahor use this Sotor
2z a maltiplier For example, if it talews 2 total of 2 hours to
fabricabte a 2312 wlbhow by hand, it onky tales 030 times 2
wwhich equals 030 horurs with a plazma oatter

If you ars w=ing Ibs per hour use 030 as a divisor
For example, 3 Ibs per ha divided by 0.3 eqaals 35 1bs per
b If o2 are using hours per Iboumits, then (24 bos per b
diwided by 0. 50 equals 012 hes per b

ESTIMATING GATVANLTEN
CUCTWORE BY THE PFOTUIND

Galvamized doctenrk on a particular project @n
um apwhers from 81,30 ko &+ per pound instlled de-
pending om the mixhore of straight doet and fittings and
on the average size.

“Eet too marmy contractors uoe the groumnd beef ap-
proach. for estimating galvamized ductwaork by the
poum. They throwr all different grades of besf imin
the meat grinder whether 82 00 or 8200 //Tb, crank it
thrmagh, come wp with onebig pile and have no peal
idea af swhat the cormect mived price per pound is.

When duchweode iz all hamped together nto one
heap coniractors have great diffimalbies deteomin-
ing what the correct labor prodhuctivity rates are on
price per pound regardless of Btting ratio or the ae-
erage duct time, or makes 3 wild goess, and then m-
tther lozes money or dosa't gt the job.

hiethods of Estimating
Galvanized Draciveorl:

There are theee basic approaches o estimating gal-
wanized ducterork by the pound to resolse thds prob-
lem

1 Theiraditioal i method. In this approach straight
ard fetings are taken off together and everything
iz hamped ogether into one weight 2= deseribed
aboe. Then a judgment = made 2= towhat the per-
certage Bttngs and average iz are for e project,
ard 2 comivned Lahor prodhectivity rate i= oelected
from: the dhart oo page 140
have achmol cost records fom similar installabons,
or if it is absiously typical standard dectworde Buat
if #'s not, and cosis should e 209% more or les, 2
preat sk is ke in goessing.

2 Lobor besed o peroninge Giimgs oul soerepr g I
this approach Sttings and straight ape Gl off cepa-
mately, the percentage fittngs mlonlsbed, the weights
for each gasge tobsd, and 2 judgarent made by in-
spechiom as ok he average gauge. Then sverything is
barrped into one weight and 2 combined produocts-
ity Labor rate ix taken from the chart, bazed on the
peroeriage Gitings and average dee

3 Sepeate lebor produci by nafes for sedh cemege of fill regs
el offstrm ek s methiod thie Stting= and ctraight
are lrn off separately and the weights per gange
are kept separabte. Then ceparate Libor productvity
mtes for each gage for fittings and for sheight are
appied.

Thiz xpproxch iz the most acoarate, but it is oam-

berzome and time conmeming, if done marmalky B
lends itzelf well to compuater cperations.



Arciupeiogd Bsimaemy Miotaal

Measuring Ductwork for Pounds Per Hour Pricing
Equivalent Lengths

OFFSETS
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for Low Pressure Galvanized Ductwork
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Caineeinnd Daiceanri 14

Tystemr . Height of ductemodc.

IE bmms

2% elbomers & Type compection, deatz, Hange. ducomat, TOHD
124 ransitons b

124 offoets, wyes, ete.

T Aperage leng#h of siraight pipe

1. Cmiling space conditions

Per piers laboring for gabramized ductweode sntomaticalhy

6. Aserage lengith of transibons adpusts these hours per b according to the average Sine,
pereeriage, fitingz, type Btings, average Lengths, pe
7. The foor the ductwork is being irstall=d on pormechiors, st

Installed Cost Per Pound For Galvanized Ductwork
Budget Pricing

Cadt par Poord

T = i 1: ; = Curv«sfnrnmtpﬂ}nm:d
= = ———  af bare low presoume galvanized
a7 S : dachwodk for new constnechom,
aqn 3 1 .'“ ; : Etﬂ}[b::lniup,m:ﬂudm:h]-
. labom conditons and cormen
LR Tire).
L3 3 | I Prpes mchods material
sas TR T [ ™ sheop and field labor, chop drase-
- P R - madn.rp:ﬁ:vr meldnzijﬂpmﬁt
a4 7] i
FET '.1\ \d‘\ ) | e ﬂﬂ:-"u'_ﬂ-.'-‘ amn both matesial and Ishar
""‘._.h = e Costz are baczed o galver
a1 - \\ b [ Tt=  nized matenal at &40 par pound
ik 1] ""-.._w; & amd divect ibhor wage mabes of
1 ™l --'I'-m"’—.rm| 3900 per hour which inchades
241 S _T"--.____ base pay, fringes, nsurance and
il e ™= payml e
134 acraight dGgcp
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182 Adsciupeecg] Extimaciny Mol

The Ever Increasing Cost of Standard
Low Pressure Galvanized Ductwork Installed

Cost Per Found
Irusialled

e e e

e —

erery
—

5T _
L

51 . ]
190 81 R RI B4 BS 86 K7 B B9 %0 91 92 93 % 95 %6 97 5%

Year
REDILN AMND HIGH FRESSURE DUCTWORE Seans and copmechions are sealed towithotand pres-
umes 27X over design S T
Presmare ClasmGoton Comection Fachars

Mg precsyre 2000 fpm and ap El:uﬁ:i:l:l.d'ls‘i.'ﬁ (Ot the totally installed cost of low 6 j 2
High pre=nmre 200 fpm and up 6o 10 imche=5 T the identical dhact systemn ) F

Dhliedinom precsre degt comnections .. 13
Constrnction .
. Dviediuam pressune compaston angles ... ... 130
. ifﬂ:uﬂlgm.‘gsl'tm&'ﬂnlnwmgi}n- High pre=nune deat ommechiomes. ... 133
Mo eeingoed ] irad rined writh al- High precnne compamion angles 14
temmate te mods. Take Of Froceduore
Angle peinforeed doable 5 dests, welded Aanges or Thikr of the mame a5 low peesnare ductwode, sither

OEDDEriE angkes are 1eed af connechions. ey the piece or pex pound.



Methods of Fodng High pressume deat conne oS . . e 333
Completely price all khar znd material 2z low pres- High pre=nure compamion angles ... ... I3
zare and apply 2 correction Sotor from zhove onto: the
bl price. Galw 0141 /T, Labor 63900 /e Inchades mobesial all
labor, cartage. drafting, ovedhead and profit.
Eargle: : .
Az Low Fresare Az Mediiom Fressure Cleats Tcuded m the above Libor Byures aps:
£30,000 125 x 830,000 = 37,300

. Swvibching from one gausge cod to another
Druct sime changes

1
Cx apply factors to the low pressure matenial and bbor 3
3. Replaring ooils i cradle
2

=parately:

Az Losw Presmare. As Medion Pressune Angles Labor to pemowe stedes of L's on tables or shads

s S S

= A x3= - . -
&0 b fisld 130 x 60=TB hez, Y. Banding stadk= of L'z and loading on mack
6. Loading assemibled dhact sections on tnade

fﬂumdmiﬂ,ﬂﬂﬂﬂzt:b,mﬁmrgsb}wught,:hrdird 50 tor idle Hime

Mifedium presmure cleat cormectiors ... B3 5. Gupervidon tme

Mediom presame comparion angles ... in 1. Machine noming speeds of 27 bo 30 fpm

Antomatic Duct Coil Line Fabrication
Operations Performed by Coil Line . .
5 A4

Uneoll 8 Shear Modeh Bead Seam Drives  Bend

Straighten
Fabricated Labor
Firaight Thace Smigiv &k Fesings Combined
VEd LES/HR LES/HE
Smaps | Beus
=t Fak. Fab L'z ooz Fminus by Weigh =f Tet.
Chact Tz & A
Cinby i Thop 10-20% | zo30m | 2w | armm
28 12 B0 =0 2 =] 3g 3
22 4330 1400 30 o 83 " 21
= E 1300 Erl 110 e ol £
a0 e 1500 2 133 o3 b | =z
18 Sap 1000 50 153 103 78 a3




44

i_orrection Facfors

1 Asczeminle Iz in field vernes in the shop ... 147

Viaste Allowance

Thereis hittle or no waste in Gbrication shraight duck
o 2 oodl Bne, Howeeer 2 1055 allorerames most be added
to the raav duct seeight for comer seams, dest edges and

hanger=.
Badget Figues

Typical, coanmerdal fype duchework, average mix of

Fapes and sizes, inctalled.

B8 Ml 2000 Es/day

Z-12 AN Ex iy

Chapter 11

Spiral and Light Gauge
Round Duckwork

TYFPES OF BOUND HVAC DUCTWORED

Spiral Fipe and Welded Fittings

for mediam, pressure FIVAC systems but they ame also
1zed o some degree I general and industrial ehaast
Sysheme.

Cormections are genesrally the slip bype bt commpan-
ionangles can alsobe used. SEp cormections are cemenbed
o aped in high presoare or inchestrial eshaest gystems.
Heat shrink bands may alsobe used.

Spiral comes in nemed and oval configuarations and
can be sither zngle or double zldm.

Flmdble Tabing

of helicall wire or bands covered with different types of
Eirie depending on usage. Spedizl Sbres may be fime,
Moishums oF CEToEon resistar.

Flexile tubirg may be mingle din or factory

3 vt il s
dirany hands.

Residential Fumace Fipe and Fittings

apartment and Eght commnerdial HVAC woeke It man also
be uzed 2= 2 ook fhee.

amd elhorws are geneTally the adirstable type.

of galvamized material but it is alzo grailzble in shinles
steal, shemimem and in 2 bhee o walmst Gich

gether and sereweed or aped.

Flnes

Frues am= used for venbing fomes from omaller
HVAT hesting sqopment. It comes in either single or
diouble =lin and in romnd or oval.



Round Duct Gange Data

RECOMMENDED GAUGES FOR GALVANTIZFD ROUND DUCTS

DLACT oW MEDILB AND HIGH PRESSURE DUCTS
DIABIETER. FRESSURE

DTS DUCTSAND  SFIRAL LOMNOTUDDNAL — WELDED

FTITNGS FFE SEAMDUCT  FITIINGS
Up e 05 20Ca 222 22
13 ™ 22 = 0
1 S 22 2 m
2338 = 22 = =
37-m m 20 m 18
-50 13 18 13 13
#1-52 18 — 18 18

RECOMMFNDED GALNGES FOR OVAL GATVANIZFD OREI DUCT

DIRIETON OF LONCITUDDAL WELDED
BIATOR AMTS, SFIEAL SEAMFNCT FITTDNCS
IS

L then 257 pir 05 20 G

D=3 b4 P 1} X

Bl F = i ie

e 3 0 i 1s

b 00 0 b 2] s

71 and ez 1B b L] s

Labor to Install Furnace Pipe,
Flexible Tubing and Flues

HOUES FER FIECE, FIFE AND FITTINGS MIXED
MG EFURM.  FLIC FLLE

CL& 5F/LF FIFE TUENG DOUEB.
St H® WALL
F 11 ] 3 7
] ] = & ]
] 1 4 3
in o B ] iz
12 3z LY J 1%t
10 F i1 R
13 7 i3 in -
= 35 i3 iz -
e L — —_ -
30 = - —_ -
] 23 — —_ -
2 o - _ -
| h ] — —_ -

[Laber bemed o ratis of { joint of pipe b= 1 Stting]



Chapter 12

Estimating Fiberglass Ductwork

INTROTACTICN

Fbegla: ducteork has the following advantzges over
sheet metal:

+ It ooets les than corvenborclly fabocsbed stesl
than mmalated chest el 3 390 lazs than Ened dhest
metal

+ Tt costs lass than galvandesed duchwork: Gbeicated
on a ool hne if incolsted or Ined: 2095 le=s than
mmalabed 3 less than Bned

* Hoveever, fibergla= cost= 15% more than bare
galvarized off of 2 codl Ine.
* It mequores very Lt machinery and took o

fGbricate. minitral foor space and consequenthy
oeerhead costs are far less than a shest metal chop.

¢ It's mome Dexble than sheet metal, =agier o reviss
and mardpualate at the job @t in order to Gt o
diverzs, tnpredictabls fisld condibions and to mest

precze outiet lomabons.

# Tt can be fabricated sither in the shop ar at the job
ste.

+«  It's lightweight Shipping, materizl handling and
hoizting are G easier than with shest metzl.

« Tt has built in thermal insalation and acoustical
abzarption.

¢ Tthas sl in ikt in 2 vapor barmier

« And letly itf's an aotomabic emesgy saver over bare
stee] becanze it's odf insnlating and virtnally lesic
proot.

Takeotf Frocedures

1. Tze choct ke off cheet aned il ot heading.

2 Listincide dimensions of duct.
3 Whte down type of duct. Uze abbreviation.

2  Dhleaqure off pipe in & foot lengths and list eadh
length

T Put down equivalens lerghs for each fitting.

6.  List cheet metal componenis separately on bottom:
of dact e off sheet or an separake sheet, 2z you go

along.

haterial Extension

1 Thizl the linsar footage on each bne and enter total
in total inear foot cobamn

2  [Enber the sq £t/lin £t from the chart whdch inchadas
the allowwanee for the 5 comer overlap and a 35
waste fartor.

i Muldply the length times the oq,/lin ft and enter In
the square feet cohomn

2 Sudd up the tofal squares fest

haterial Costs
‘Typical current prices: Sqaare Feet Crdered
Cheer 10,000
TypeBoard C-2400 2£00-10000 Toockinard
£3 B0 alE7 &7
B0 E106 a1 &l.56
140 El3z &1.25 &l.13
Budget Figures

The nadget cost of 2 1000 sqoare foot or Larger batch
of typical fiberglae: duct work, ander standard conditions,
incheding a marlarp of 304 for ovethead and profit, based
o o wagpes, i ahout #-3 per square foot of dhact.

Mon umion cost i shout 358 less, ronghly 4304 per
square foot.

155
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Minchureiel Exsimesbes Linaua]

Square Foot Per Linear Foot

of Fiberglass Ductwork
Samni-Farim EELF SF/LF
LD Iochuda: allowancss, MNa
Dhaphh 39 wazta Incuded
12 g I
14 31 I3
14 EL 4T
18 1 i
oL 41 1
= 8 ET.
4 9 £00
" 52 £33
2 LT £ 07
E e 500
3 L T3
S o7 507
E" 740 £.00
Ex: 73 03
& 77 e
& 50 7.00
= 54 TH
& 5E o
& 21 £.00
0 L e
= LT E87
H 101 2.00
» 105 LESS
L 109 ouT
0 H2 20.00
e Hao 103
S He 2087
B 123 .00
8 128 3
. 129 H.o7
7 133 7w
T 137 113
7 140 e
72 144 1300
B0 147 133
o 151 1387
Y 154 1
B 158 143
B 161 AT
oo 165 £5.00
m 108 153
T3 172 LT
p 173 16.00
B 178 103
100 182 1007

Calmalating Labor

Following labor productivity rabes are based an

1 Vohome of 1000 5F and uwp

2 500 Board

i Swerage duct Size of 187 = 127, or equivalent 24
prage galw

%+  Temod minfordng.

1  Eates baed on gros sgoare footage inchading 57
ovesiap and % waske.

b Eng fandard grooving machine.

[Ses Fabmication Labor at the top of the fSllowing page.)

Installation Labor

Deither the durt Size nor the perrertage of fittngs

Conzequently the emcbion mbe remagins mlabively

corstant at 30 =5 he
Correction Factors
1 Shoplbo
a Hand grooving machdne versus
prooving machine .. 130
b fnto grooving machine
werzus marsdal Tachine . 20
o Sustoclossrvermasmarmeal. o
d  Aaate groover aned deser &0
e Exhaust and neharm chects with
e rods ineondits . 133
£ Fitbngs verne sraghtduact. 130
E- Vgmoovevemsshiphp... 105
2  Tharmel or “T" bar reinforcng werzus be mds
Shap 13
5 110
3. 473 Board versas 500 Matenal costs oo a0
Shopand Fieldlabor . o3
4 1300 Board vermes 500, Biaberial costs... e 120
Shopand Fieldlabor .. 105
1
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Pricing Sheet Metal Components Estimate Summary and Extension Sheet

Fiberglass Ductboard
FIRER GLASS DuicT e/ i
DIRECT e Brunpn's Clothing Store TYPE FDO
ITEM SDE MATERIAL
e LABOR ""'m‘?“ iy e
Tz Vemez 128 s — e T T T
1522 xn Fibee (3loin Duxthaaed, 5090 5 P4 L0 1m0 |
Il sa.a8 Aoe scsmries, This
382 B 47 A BT
R e e ———
.Hﬂ.a- . n..li+.-:- - " = L —
-1
SpEttcs Dampo Dl - e | 0 _?).ldﬁr_n“M’_q_p_B dzs % aol{Labar okl ad |
112 35—'“ iz wrning Vanes  IFxla Y5 | HED
3’5‘1- ol Ae |bifacer Collars, fas 2 290§ 1§ I
=l Ec o JElechric Coil Sleeves, 12rla 15| 350
Fiznamd Diffuzer Callar B o Lo o [ frress Desrs, fosia Y
1z TIH .
18 ;0] — gozan) | HE_Iﬂ__'HLHﬁ
Diffozcs 1242 s i at
E. = — I =357295 | oty |5 HEAE §| 23,00
Cella a2 i | i 1z 3,115
= : 0% O P =+ 2745 |
Fire Dlampes Herre: 2gwiz §is3.54 Tadal Sell 30950 i
18 Gange 3818 10071
8517 20020
N — 1212 w13 . —
24wa2 10838 —{Cast Per Spuare Foat Hreskdoun Unife 3330k Holr 10l @ 2205
I R — . Poard #1060 FHASE [ R
222 =2 — Aecescories A 20
Shag Luker, S5 55 HE (73] 49
Az Dioess 122 Lot —Field Labor, 30 sE/HE LI fo
riz 7= — rasing S uee 52/ HE D
Eeinfercing Chennclr —Mgtrzial BOLLF —_— __ ] b
e formed “T° Barr LeberFak & Inatadl Direct Coxde F 1.5
23 log 10 Hemen I oo+ B Tl 7
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Chapter 13

Heavy Gauge Ductwork

THFES OF INCUGSTRIAL EREALST DR ACTWICRES

There are fmmr basic cabegooies of maberisls wsed
for checteoric in air polhstion control amd, ndostrial znd
comenercial schauest syshems.

1.  Galvamized doctwork sither rovmd or rectangolar
& used I mamy applications forheat, modshore and
st mmoval when commosion and abra—ion do not
present problems.

Black rom ductwordk ot or cold relled, roumd or
rectanypalar iz used in many applimtions for heat,
moizhare znd dust emowal when cormodion and
abrazion do mot presere problems.

3 Comrosion and modsture msistant duchyvok roend

<

o recangulzr iz Gbocgted from the following

materials
o) Stminlacs Stesl

FRF PV Coated Gabrardzsd
Ahmimam Transike

2+ High temperature duchvods is generally shinles
cheal

FEoumd ducterord: = used moee comrmmonty  than
ectangular i air pollobion oonirel and  matenial
metal flanged or comparion angle fAanged and boloed,
wrelded, coldered, cemmented, gacketed, slesved, coupled,
or iveted.

Budget Estimating
Rectangular Black Irom Ductwork
hfrtal Flampes
FPer Found and Fer Square Foot

Awerage Lk /Hs 54/ Hr Labor Frochsctivity Fates and Budg st Prics

Fabricalion ImelalllafSen  Dudgel Prica WO kP

LbiEr GEiH: LhiEHr &iH: Faxlb PaciG2

18 = 1t 3 70 | e L R

18 n 1r3 s 13 &3z i0a0

iz 33 e 8 132 iy b e

12 - kL] X 113 iz 1313

a0 x 2 o b ] 303 1073
34T B 78 H 3.8 330 pal o)

Based on 80,30 per pound for hot molled steel and 63900 for labor. Tabor
productivity bazed om average 6 foot perimmeter (23«12 phac or mimas)
amd 27 percent fitting = by weight or square foctage.

a



Example 14 Gemgge Brmaching  ‘Walded Geams
36812 i 1
M1
4o - 4 Sraat Wwminl
L L L o~ Flaswa: Welded
Bl:ﬂluld"f"ll \;_' Cormar
Ao tions 1B 12 74 %13
£ PN
E1E T SFSLP Linaar Faat Tetal LT Square Feat
2 |Jenid | & - | & 4
3 |24x02 | & | 4-3-4 | u | k&
2 /Exi2 | 5§ | ;-4 | 25
7 pas | Tetals |24 :F isE SE
W I/T5ias5/5F dps5 L85
MWaste 308 L
. N . o LA
M-tl!‘tr--.l'ﬂi?] "’& ,'EE%IE.EQ B
Shep BISEASHa fa8 v
Freld & 45| L85 4% jd WAF

Heavy Gauge Ductwork Labor Factors
Showing Relationship Between Different

Materials, Ganges and Connections

TITE OF MATERIAL LABORE FACTOR

Elack Iron, (Bazel
Stainlecs Steal
Gabrangzad
Ahardmam

PV A £ 3716
FRF1/4", 3/18™
Aharrrrdmed Stmal
Cor-Ten

SHOF
100
129
110

i
A3
B3
100
1.00




Smyth Lighﬁngme Plant

Sa.lnple

Maboup
Alr Unit
10,000 otm
QA
-—
-
Gavericed
Ductwark

25010




Estimate Summary and Extension Sheet
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Chapter 14

Sheet Metal Specialties and
Acoustical Lining

specialies, acoustical lining for ductwork and othey = Dehmsstllood:
Ebricabed feme, ot are not dhctwork per 5=, and ape 2z~ Spipmment Platfomms
il »  Fabricabed Bocf Moods
- et Blctal Housmg:
Dhust Terming Fameez o Thactweecke - Fleraringg Anewrr Dioers
Splither Darsper w Ela=ike Otz i Heusimg=
Flewikls Cox b= Equig » (ol Drain Pens

Access Doors, Belt Guards, Drain Pans
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SHEET METAL FIOTEINGS

Bugilt up sheet metal housingz ame Geld aszembled
casings used o enclose VAT coomponent squipment
mach a2z Bters, coils, fans, water elimmators, danpers,
eh

Construction

Comings are huilt in panels with standing seams
o chammed Sanges, H°, 267, 327 or 327 wide by lengihs
of argrwhere between ¥ and 10 fest and a1 noemally 18
FRape. iSes e below)

Material Calmlabions
1. Meammre doe of housing and caloolabe spaame fioot-
age.

2 Add 30 for waste, seamns and hendeeane.
3 Measare eqrired angles and add 195 waste

Atypical foll size pame] is 32 wide seam to seamm, B

feet long, requires an 15 gauge 3606 cheet which weighs
X poumds and costs 823532 per chest at .22 (Th

Labor Simgle Slan Famels

Fabrication 1f2hrfpanel 36=zffhr &lbs/hr
Inztallation Zhripanel 9=fibe MDIbz/hr
Inclndes angle and caullong 1abor

Budget Figmres

Single dan gl6l /paned $942/5F $210/Tb
Diouble cin 314 /paned SATH/SF SAT1b

Labor and budget Sgnmes ame based on an average 327
wide Ty B fioot lJong, panel, widdh is 2 fypical e in 2 o,
dngle skin, 16 gauge gabranized, 38 Ibs per panel, 43500/
b, .40/ b, 305 waste allowwance and 2 30% marloap for
overhead zmd profit

Mlaterial opsb ... 30

Shoplbbor... ... 30

Reldlsber.... ... 11
2000 ISTIC LINIING

The main purpose af infermal liming = bo sbzob
soumd, baat it can also function Srmitanemehy 25 a ther-
mal insulster when needed. Sometimes it is Smply wsed
in plare of ineolation for sconomic or other Tezsons

Tees

Lindng is 1=ed in auditorfums, libraries, in oot=ids
ductwork, in bigh presums ductweods off of 2 o, on the
losw presmume Sde of high pressare terminal wmts.

Lirdng i= not veed in fome or partial exhaust inches-
triad ewchanect syzhemes, i hot systems soch. 22 Iotchen me-
banest, im wet or moisk sihuatinee Dach as with disheorach-
ers, showess and pool eshaastz.

Deescrinti
Fbegle: iming comes in 2 bagic types blanlket and
rigid board. (See Ggare on following page )

Calmalating hiaterial
1 K you have the square footages jast add 13 for
wasie and comesr overlaps.

2 HEyoueonly bave poundage fiqures oo heve to con-
wert them back o spaane feet by dividing the weight
per square foot for each gauge info the poundage o
gt bk to the square foctage.

Thie, Min_ ITi=,
o A While P

#i B on iy Impic
by g i e Gpremy

Hmlmz



Chapter 15

Miscellaneous Labor Operations

DRAFTING AND SEETCHING LABCE runs, and the extent of the architectural, stnacharal com-
weitich are niot directly imstzallation wode. This may imclode Stradght pipe . . A0/ po
shop drawingz, Seetohing, carage, testing and balancing, RIS e b/ pc
operation and mainteranees mameals, sheeves and dhases, T}pﬂiﬂ?!ﬂmmﬂ\tm
mﬂhﬂmmmmﬂ and Gttngs, by qaanbty pieces......... 1Fhr/pc
patcing operings, stc.

Fully detailed, 14 inch seale, offics prepared shop  On a powsds per howr basis for an awerage mix of gaoges
drawings with locabions, elevabions, matlet locations, G- Dol 102007, fibtings by weight 23 5 Ibs hr
ting detailz, pipe and Btting lengths, swalls, partitions, and Dofine 20307, fittings by weeighst 200 e 'hr

eeflected lights and beams all shomn, Duline 300K%: Botting= by wemight 167 Tz hr
Do 2007, fittings by wesight 175 b/ hr
Labex Fipe only 330 bbs br
Labor includes the preparation of the shop dranv- FRitting= anly 100 1b ha
mgs, revimons, field chede, maldng out shop fEbocabion
ticket=, and Heting blandout=. Corpection Factors
Itiz a function of the quantity of pieces of ductwor Clear, apen aress or straight rrs ... o7
rather than the weight, fitings taldng twice the total Congested ceiling spaces.. .o 12
amount of Hme than straight pipe =ections. It is also de- Equprment room....—......— S 1z
pendert on congestion in the ceiling space of all the me- Heary duplications ..o 0s
chanical, electrical work, on the compledty of the doct Complete doplication af amea ... .o ... 18]
[ — |
(s |
=13 — 1= — J
= b
"\2:"':' - ; Fu-ncl
A
&y FOT
T’?'-n puey x|l
ELw-1or -~ ForT B
| ]
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Budget Figumes
Galvamized dactworc
23} per pound
260 per square foot of ductwozic

FIEL L MEASURTNG AND SEETCEHING LABOR

Fimal Dot Connections

Firal duact and Aedble connections t© ondts, fans,
loreers, e 12{lkshr ar 3hripe. based onm zize of
o

Complete Dot Rnnes
Meazare amea, obstroctions, =ketch mun, figore

weight.
B0 Es | Mdgauge oy | 120bsihe | BPhalpe
Brageaey | 20bs'hr | Bhripe
S0 beup| 2dgauge oy | 1M bsihr | Zhripe
Erageaey | 30bs'hr | 2hripe
Badget Figures for Nesw Projects

Uze ¥ of total metal weight for fnals and for mea-

B 30000 Ib job = 35 = 2500 Ibs divided by
1300 Iz b = . hars okl

Henee field meanming averages ot o aboat 2000
Ibz /e or 250 Th bazed on total weight af job.

"'\‘. i B
S—{ 1

SERNVICE

Two methods of caloulating service and punch Hst

;H
i
!
-3
Ba
q
g
i

ESTIVIATIMNG ATR TESTING AND BATLANCING

Balamwing Froceduores
The labor Bgures in this section are based on the ol
loswing air testing and balancing procedumes

1 Frepare test reports
- Planz, speos, squipment iz, Sy, B

» Determine A, fachors and caloalabe requimed ve-

2 Sarup

»  (heck motor name plates, staster owverload,
heater zize, fan, type wheel, mabon, doves,
bearings, filters, ste.

»  Theck and set automatic .

= Checlamat dampers in duct rors, and at cotsts

= Oeamup debriz.

* T fan on and tale start up readings: amp,
wolts, G rpm, total, CFM fn shabic prezsone.

3 Balance duct rans and catlets propertioratsly
£ Reread equipmens :nd adfst 2z required.

T Finalize reports.

Instmanents

The labor figures a1e akzo based onusmg the folloee-
ing irstnorents:

Walt-Arrometer Fitok: Tobe

FFM Covnber Incined Diraft Ganges

Eotating Vane Avemometer  Magnehelic Ganges

Alror Velometer Thermometers
1




MscrDonnois Lobor OTeTadins 157
Stant Up Labor Test Reparts

Inchydes checkmat of equipment, s=Hing automatic  Fll oot cqepementcheoty emchoymten A
dampers, reading amps, wolts, fan rpon, fan static pres-  Fll out end Suline owdct theos, por oaflck oo Aaaz
sure and ol CFRL Diramr zdemato Lot peroatlet e Lilia

Herarz
Swppbywoitr 0
hbultmone wrty [pha 5 hoas prrsaot]) e e e =30
L I T — 30
Foofcdbeustlee .. 20
Ferooilees. o 20
Dhazt ooloohmrT oo e e e s =30
Correction Factors on start wp labor Multickiss
i Eno 5P or wfal TP madmgs
o TS — 1 e
2 B - T — -0.o0
Balancimg Catlets and Inlets
Bazed on & ko 12 foothigh cetling=. 2to 3 paszes, 3to
4 prading = each, wsing foawr hood
Scualler Largar
L1t 073 [ 1]
o gk T S 0.0 [l 1]
Lancar diffumcss, por Y foot kength . 050 [l 1]
Laght trailfes, por alot e e .30 L]
1 o T - 073 [ 1]
1 - 4 0ua0
Bup OF e e e e 030 [l 1]
Exhmesthoods . 4 0ua0
Terminal Umits
Fhgh pocanesc boors: aoocer Beough acibng 05
aooers by crereeleyg . ooiling ... . (i 4]
Endnotierm wewts mdrrwesdowr 053

Fuls af thamb: alll test report=, 1065 of all feld halaneing
Wk

Comrection Factors Multicliers

1. Coling baight: 8 to £ foct e 100

8o 113

Ll e R — 1.5

LR e .00

e I 110

w3 120

B T S —— 13

e A — 113

§ Thamsrdeeor medortrs] exdumteeenr . 13
Budge: Figures

through starhep, balanding and finatiring reparts.
BRgures are bazed on low pre=sore systems, single =one,
loww oz ralding, & to 12 oot high celings, 1to 2 cudet
Per roca, A typical mindume of outlet Smes and CFhdz and
that there are ceveral syztems o the job.

FER OUTLET
L] Trudigst
Homz Each
Smaller, ==pler syshems: [k B0
Lesges ccerplisated syshems: 100 T



Example Testing and

—ff
XM= %F

G Al 6 iy,

Balancing Estimate

Co-o—0—ro—o—o

5
)
{245 14 . Dis. D9l fusasy

- @

13 13 = 13 Grilles

—e—-o—o—c—0—0-

Ectmmabr of Symam
Hourz
k. Hr= Each Tefal
1 Supphy oot Tt Up =
1 Frboom wir fam in
1 Focd cwharer® famy 20
24 Ceffuser: (typical 2= 3 = 47} Eal =] inBs
z 12=17 pcllics 3 i0
z B3 iz * o7 1z
z Fibo babes frovecrer = brenokh dhuok A 1z
3 Eqeipencrrt shorts Test Boporix Z A
] Orasict shoet A2 iz
2E Schemasis drawsy m 1<
i Chasgre FFM e
(Caroes bokal 2033
Fmall smple jois = 2050 =Tdct okl 208
Serrzage pr et 2000+ 28 = ez




Estimating Ductwork Leak Testing
Medinm or High Pressure Dhuct Runs

LABCE FOR TITICAT TNICT BT

= O 0 o @ = = =11

1 Setup leal: testing g 10hr
2 {Cap and =eal ends of duck on, 172 hr exdh 10he
3 Cap and =eal branch callars, 16 at 2 hes each 32hr

1 Theck lealoge with fan, wallonum, ze=al 20hr
5. Bt 10he
Tzl tine for segImeTd BXhos

ESTIWATING HYDRONIC BAT AMTTNG

(hieck Chat Equipment Honrs

Pumps:  Thecl: owt pamip itsels, mobor,
starter, adjacent valves; read
presmures, ppom, anps volts; aduost 13023

Thiller=, Absorption Units 20t 3D
Cinoling Towwees lii =]
Central Cooling and Heabing Coils 20ta 40
EBalamcing Terminal

Feheat Coils, Radisbion Uit i1

Inchaction Units, Fan Codl Units Seldd



Miscellaneous Labor Operations

Checl Off List
DEREAWING, CARTAGE
a1 Cartage
1 Shop Drassings
1 Field Soetching
TESTING, BAT AN{TNG, SEEVICE
M Testng aned Balamdng
1 Presoume Testing
1  Aonitoong
7V s
1 Cperation amd Maimtenaonee hiarmals

MISCELLANEOILS
1 Ingial Set Up of Job
1 OeanUpoiflob

GENERAL CONSTRULCTION WORE
1 Sleewes

1 Chases

1 Exravate

1 Backhll

REMOVAL WORE

FIVALZ Egqupment

Dractwor

Fizirg

Eleptriczl
Bemowe aned Beplace Partifions
Celings
Hemose and Replace Dioors
Bemeve and Beplace Windows
(St Operorg:

Fatch Cperings
Hemose amed Beplaoe Ceiting=
Faint

Frotect Famizhings and Fqpripment
Srap itee

Cean Tp

ddddddddddddddd



Chapter 16

Piping Estimating Basics

ERJUREMENTS OF A FROFICTENT ESTIMATOR.

A proficent and relishle piping esbmator st
poszess the inllowing baclgromd knoswlsdge, cidlls amd
abilitia=

Estimatimg Primciples and Frocedures

prepanng sctmates, sach 2o

+  Become thomughly familizr with the project, the
types of systems and pipmg. valves ete, iosobved
in the scope of work, ste. befors sharting 2 detxiled
mkeaff.

¢ Be fzomilior with budget estimating piping prstems,
o Cost per square foot of uilding or cost per ton
of air conditioning, Amount of pipmg per sgoare
foot of thail ding, The average cines of piping on a jiob,
Cinct of priping per linear foof, Cost per square foot
aof building of piping.

+  Enowthemzjpordividons of anestimabe 2= desaibed
in “§ Facets of the Estimating Diamond” in Chapter
1

Equipmment

iping. Valwes

Spedal Labor

Sub-Confractor: End of Bid Faciors (mach 2=

sales tax)

Narionps for Creerhiead and Profit

+ o=t be familiar with detiled scope of what =
Ieqaired in a piping estmate.
¢  Identify and highlight varimas types of pips fttng=,
¢+  Faollow sy=temabic overall procedures as desoribed
in chapeer 2.
Sty the plare and specs.

Send mut quniation reqoests
Iviabos Taloeoffs and Extensions

Shormnarize
Recap and hdarkomps

*+ Do constant syseemabe cheddng on each part as
you go along and overall at the end. Diouble chede

everytinng

Blne Print Bradings

Wrct hawe the ability to mad bhae prints, recogrine
mymibels, fypes of pipe Ines, types of squpment and
Sy, e

Types of Piping Systems=
Miact be Imowledgeshle of the types of piping
oy=ters there are 2ach a=:

* Lowg medinm and high temperatnrne hot waber

Sy=hems.

Chilled water cocling systems

Refrigeration sy=emes.

Hot and oold water syzters.

il and gas piping.

He must mot anly meopgrmize the vamous types of
gy=tems on plans, bt he mmst lnose alllof the compaonenis
required in them, swhether shosen on plans or not.

They muast know about differsnt types of piping
rystem confipprations nuch 2=
+  173and 4 pipe gyztemes
+  Heverce and direct nebhiem
+  Constamt and vamizhle vwohome
+  Closed and open sy=temes

Apiping estmztor ot kooes abaout different types
of pipe and fithing matenals, mamsactoning methods,
types of fithimgs I each category and applimbones o
i

Black: Steel Pipe Sch 200, 40 and B, AT, AT, A106,

Seam and Sezmless Pipe. TC and FE s

Black: Fittings: Malleghle, Butt Weld, Forged and

Bladke Cact Inon Fitting =

Copper Tobing- T, K, K.ACE, Soft and Hand Tobing,

phoz TWW



Copper Fittings: Wiowght and Cast Fitting=

FPressure FVC: Sch £, 5, Sodet and Threaded Fipes

ard Fitings

Galvanized Fipe Sch 40 and 60
Galvanized Fittings: M{allaghis

Cast lrom Sodl Pipe: Hub and Spiget, Mo Hub

Matrsiall Awlicai

He muast knosy the applications of different types of

pip= and Bitng materials to vanous systems:

Recinmllating Water, 250{FF
For I diameter and under

Black Steel A3 Seam, Sch 40 Theeaded Fipe

Mfallaghls Therasded Fittings

Far 241/7 o 127 diameter
Black Ste=l A3 ERW Walded Fipe
Bt Weeld Fittings

Steam and Condensate
Far 77 diamster and under, 90 I

Hlack Stemel A3 Seam, Sch 40 Theeaded Pipe

Cast Iron Theeaded Fittings
Far -1/ wi, 20 b
Black Steed Standard Welded Pipe
Wrought Steel Welded Fittingz
Befrigerant
Copper L, " ACE Hard Tidhing, Brazed
Wimaght Copper Fresmare Fittings, Brazed
Umndergronnd Water
Trooogh 177 diameter 330 b
Copper Y, Hard Tahing, Saoldered

Wioaght Copper Pressure Fittings, Soldersd

Fortable Water Inside Building, 3501b
Copper & Hard Tidhing, Soldered

Wiought Copper Presoure Fittings, Soldersd

Fittings

He mmst be fammiliar with different types of Gitings
and thoss avallable with all the different types of

materials

Long and Short Radros 80* and £5 Flbows
Straight and Beducing Tees

‘Conceninic and Ecveniric Reducers
Straight and Beducing 47° Laterals

“apz, Fhagz, Urdors, Adapers and Coupling=
Weldalets, Threadolets and Sodmlsts
Thmeaded, Ship om and Welded INeck Flanges
Straight and reducng ¥Wire Fittings, DW

Combination Fit oW
Bemds, 175, 174 176 ete, DAW

Serzizht, Reducing Taps, Samitary Crosses, DWW
Teaps, Oeanoats, DWWV

Connections
He st hare thorough koowledge of the different
types of piping conmechons.
Sheel: Threaded
Bt Vel
Flanged
Grooved
Sockoet Weld
Copper 03/3
Brazed
A Sohent
Heat Fusion
Threaded
CactIpon:  Sodl Pipe
Hub and Spigot
Mo Fhab

k7

He mmst koow soumees of labor soch 2z MCA and
MAFHCC amodstion bor ehlss, other mamaals

Lbor such a5 pipe per foot and Sthings per piece or
pure per joing labor method

He oot apply labor multiplisrs wihen sver nesded
and «da sowith reasornehle sxomacy

Pt Phiich

He muast kmoww sourees of pricng such as piping

supply houses, Hct pricing services such as Harizon,
Allpricer, Trade Services, sho. He omest be ahle to we

Walves

Ha haz o koo abot valees:

Staruderd Tiloes:

+ Bmonze Iron, Steel, Flastc, =te.
+  Gate Ball (obe, Butterfly, Chede Angle



Pisty Exsimgstey Basks

Specialty Valoes:

# Skramer

# Steam Traps

# Ppeomome Coninol

# Temperahaes Contral

# Balancing

#  (Zos Vabres

* qum-hm

# Theee or Four Way Combo dheck gabe and

balancing

Spedalties

He must kmosy shout spedialties such as

w  Hot amd Chlled Water

* qum-hm

% Shegm
# Fhonbing
Air Separators, Adr Vents, Blesders
Rolairtrals (Combao gir s=parator and strainer)
Reprivers, Sight Gases, Diryers, Filters
Vaomen Breakers, Drip Legs, Converters

E

He ot ko sbout Equipment

+ Fumps: Cenimifogal bine, Single and Double
Sackion

+ Balers

# Uit Heaters

+ Bazeboard Heaters

#  Chillers

*  Compeeszors

#  Condenzers

*  Cooling Toswers

# Terminal Equipament

+ Tank=

Gages
A piping estimator bas to knose about gages fox

Types of Insnlation

He must be fzmmiliar with different types of
P

+ Fiberglass Fer-fomm and Blanket

+ Foam Flatic

#  Calohum Sdlicate

#  Fumethens Rigid

# Hubber Tidhing, Foam

Wage R T Furisdicti
He muast lmow abowt wage rates, fringes benefits,
federal state and local tases, Immarance, st
He mmst be Inowledgeabls shout umion, trade
and local labor jurisdicions and they mmest know about
Tazlding codes.

Dhesigm
ﬁmmmhwmmﬂmtyuﬂ\

Other Trades, Types of Buildings
They hree: bo be farmiliar with other trades mach 2=
+ Inmilation
+ Temperahee Cominol
+  Tenching
+  BElectrical

He mmst be fapiliar with all types of buldings,
commmersial, institutional, inchrstrial, their general Smes,

layout, ete. and with the sequenee of general constnection
work.

Agood piping estimator et be genemally familiar
with financial statemments such as profit less and halamee
sheetz. He must be able to determine the cormect mariasp
for overhead and profit for their compamy and for the
particalar job he ic bidding.

He should understznd hose overhesd costs ane pro-
rated onbe direct materal and labor cosis for differsnt
projects, for different Lepels of zales and overthead oosts,
for different ratics of material to Lshar, =te.

Skalls, Traits Required

Estimating pequires 2 host of didlls, mathematical,
mecharical, reading, wribtng, visualizing and drawsing.
It requines being methodical, analytical strategical and
realistic,

It abcolubely demands that the estimator be relighle,
that he be thorough in their understand g of the project,
of iz soope, In taleods, interpretabions, extensions,
AnmEnaries and recaps.

Thus, the lmowledgezble, profident and reliohle
Fiping estimator as descobed above will be able fo
Prochece complete and accurate eshimates, svhich In ham
becomes the required fmmdation blods of muccesstul
cortracting.



HOW TO ESTIMATE FIFING SYSTENS

This section of piping bagics will cover hosw to
tmieodf and extend the vanmes pipng components i a
[png estmate, piping. ftngs accessories (Hanges,
hanger=. connection materials, ein) valves, spedaltiss
and squipment: It win cover what forms to use for larger
Geneml Basis of Fiping labor and Material Pricing
Fping, Gttings, valves and spedalties i 2 fomction of the
following chamacteristie:

Exggiee
Trpe Mabtcriak {Black, coppez, oo )
Trpe Iem: pipe, 90 Dy, cio |
Simc: §1/2%, 3" dEamcter)
Trpe Commection:  (thocaded, welded, fenged, okl

—_ fivinions are by divided up in the
gbove manmer Hangers wnually are oot a2 fundamental
category and stmdard lengths of pipe may be a Soor

Genenl Takeoff Approach and Job Ereakdovwen
Inmaking the e, rparabe the job nto dfferent

cabegaries so that correction maliplisrs mn be applied 2z

requained.

Stzmedard Floor Flare

Comgected Areaz

Cravd] Space

High Fiping Runs

Equipment Fooms

Higher Floors

The tmkeoff should be s=parated into different materials
and type sysiEms.

e Het water heating, Bladk 4, Schwedule 47, AW
Sa=m Fi
Sy2em F1

Separate the taloeodf info alterntes oo that altemate prices

Equipment Hoolbmps
Stop or start Eleods at e equipment before Giong
off rzers going up of down and hooldng up to the pisce

of squEpment. The hoolarps shondld be taleen off separately
and duplicatiors should be treated 25 an aembly times
the mumber pieces of equpment comneced to. Then
estimabe the hockops sepamately.

Labor

The Labor factors in the taibles are based on noomal
#  Nonrproductive supervision iz not inchsded.
=+  For Job Conditions comection rmibpliers should be

applsd.
+  Mommal Material Handling is inchuded.

Taking off Fiping

« Fiping is tdken off in footage and is listed
sepanziely.

+ I & taken off per syzhemn, per materal bype
connection and diameter

#+  Labor and pridng ar= comgneted on a per foot basis

+  Fiping comesin vanime lengths, e g Blacdk AT =
et long in the omaller Siee range.

= oz are Snored for pleces that ame less than the
standard length.

- Connecion materials uch as weld, solder efc. oo
fanges, coupling are neaded betwesn pipe to pipe
oonnections and mmst be counted and priced.

=  Hanger zefz are bazed on the footage of pipe and
Trerage spacng betwesn setz, and mmest be counted
and priced.

#  The bor zhles are gererally based on an averages
of ane piping connection for svery five feet of pipe.

#  Cerizin piping. soch 3= cast iron hob and spigat
may be labored and priced per standard length, for
maarple, per bvo or fre foot long standard zecton
b

Talking off Fittings

+ Fitbngs are Aken on an “each”™ bazs and histed
=eparately from pipe on the taleoff cheets.

#  They are taleen off per y=tem, per matenal, Gpe

*  Conrections matedals soch 2= weld, solder patty;
et mzy be required 2t joints and need o be Elem
off, priced and lsbaped.

+ K the fitting ic 2 fanged piping system or 2
connection o 2 piece of equipment with 2 Sange,
that need o be talieen off, price and bber them

Large Projects; Takeoff Method and Extensions
On large projecds where mumerous fakeoff shests
are mequired, separate piping taleodt and sdenson sheets



Péning Entimsstey Rasks

should be used 2z opposed to 2 combination mlecdf and
extension sheet.

1.

I

fittings, vabres, ste. Each colomm is headed with the
particular diameter, ewcept the left hand coh=mn
which is wesd for listing differers type of Gttngs,
valves, =i

After the taleodf is complete the footages of pipe
for mach dizmeter are totlsd, 2z well as the total
quantities of Bttingz, vabves, ete. for each diamster
being toled.

The twak per type pisce and dizmeter ete. are
trarcferred W 1 pipimy odencion chest and
Fummrarized.

Unit Lzbsor amdd pricing are locked up @ the @hlesin
thiz marmal and extendad for a totl labor and price
for each type amd D,

The cohamres ape then totaled on the extencion sheet
and ansferred to a piping recap cheet for the oals
peT type of material and commection.

The tofals of each categary ane then ransfened fom.

the piping recap shest o the estimabe SomEnary
sheet for the job.

Small Job Takecdf and Extension Method

1

Cin mall projects where maybe only one or a few
mdengion cheet is wsed for both the Eleoff and
extersion of the piping. fittings, valves, sto.

In this cose, Smes are Smply Bsted in the ket hand
oohemn, the type of itrm I the ssrond coharn on
the zzme hine and the footages or quankites in the
third columm ower.

After the Qieod = completed the footages and
gaantites are totaled in the middle cobmmn

loalked up, enfered m the umit ccharms on the Oght
hand DSide of the form amd scdendsd in the total
oohunnes.

The material and Lbor ook are then added up
for either exch cabegroy or for the entine shest, and
the menber: trarefermed to 2 job mommary cheet
accordingiy:

SAMPLE ESTIMATE
Hot Water Heating System

Owerview of Sample Piping Estimate

The zample piping system covers a hot water hesting sysbem for am office
building with hot water heating codls in three air handling umits, black steel
theezded and welded piping. mallegble threaded and ot welded fitings,
bmonze and iton body valves, comtm] and balancing valves. B contzins 2 hot
waiter hoiler, compression tank, pamg, three way vabve, molartol gir elionnetorn,
thermomsters and presums gasges, plus other muiscellzneons e,

Purpose of Forms

Furpese of Forms

Fomms are an indizpenzable aid and guide to orgarized, sfficdent and thoroegh
estimating. They helpcontrol the proper sequence of estimating wwark, contimaally
remrind you of whatinformaticniz nssded, lead you bogicalbr through calmalations
and as a pezult yoar bids will be mone complete and comect.

Jok Descriptiom avad Brudet Costs Forem (See form sangples o chapter )



1  Budget estimate prices to determine if it chowld be bid or not, and as a check priee
againct the detailed sstimate after the bid &= complete.

2 Approsdimnabe heating and cooling loads and mogh oot ol piping mear foctage for
chec of detadled piping leoff

3. Fecord the ey characteristies of the type of system inolved.

Piping Takeoff Shect

The piping takeodf shest can be used for piping. fitings, valves, gages. siraineTs, stcon
larger type projects. Estimating piping Lbar by the howsz per foot, and esthmating Giting.
walve, gage, strainer st labor by the pece, is the most acourate and dearest method zvadlable
for contractoez. The takeals nvolves listing the diameter, type, quantities on fittngs, valves,

Dipine B o Thueet

The extenzion of material fmvabves kohling piping footkges per line, entening the Lbar
qaantity of pheces, Inoldng up aned entering Lzhar howers per ptece and multphying ot for the
columms axe totaled.

Combnmed Piping Tokroff and Extension Sheet

The comiined piping and theod chest is mome pracbieal for smaller projects irvolving
fmsper itemns and cne or 2 few cheets. Sizes ane Hched horzontlly in the l=ft hand cobomm,
rather than in the cohorm headings.

Equipenent Takeaff and Extension Sheet
] enter purdhase costs fom quotaticrs, pridng shests if available. Enter laber to install
squipment usng Libar Ghies in this mamsaz] ar other sozees.

Cmantity Takeeff and Extension Sheet (Soe form samples in chagter 3§

The quargity takeoff theet iz 2 gereral foom for lking of and listing types, sizes,
quantities, ete of the vasions fems requined in a bid other than ductwork or piping, for
exienuding the material ammantz, Ishar, costs, ebe. and nmmnations.

Estimatr Surenary arnd Extrasion Skeet (See form samples in ceapter 3

The summmnary sheet iz used 2= 2 bne ibem summary of 2l the major groupmg of different
ibemns imcdnded e estimete from doctwerk: and other takeoff chests, ste It sheould be
divided into the major divisions of 2 bid. quoted sguipment, doctworl, piping. spedaltes
and acressories, miseellareoos Bbar, st

The tokal amowmiz of maberial quantities, bhor, ste. are transfemesd foom duwct and piping
lkeoff dheets, piping extendon chests, quantity Gleoff hests ste. to this soommmary shest.

Bid Froap Sheet (Ser form samples im chapter 30

1  Eemp thejob totals of divect costs on lsbaor and prices on rasy maberials, sgupmens and
sub copirachors, and o ol them

2  Potmardaps oneach groap and total the ovethead marlasp.

3 Putaproft marop on the sbor, raw matenal squipment and sub-romiractor gooups.

2 Total everything for 2 bothomm line bidding price.



Caloulating Labor Coste Per Honr Form (5o form samgples in ofugpter 3)

This form inmeres that all the components of the wage rabe which indude baze
wage rate, nommal union fringe benafitz, faderal and state paymoll e, Noranee's
aned dues, are coversd in e rabe weed ina bhed

Trlephone (uetations Form (See form samples in chapter 3)

The telephone quotation form is for recording quobons which come over the
phone, in an org anized, complete and readable fadvion It imchedes 2 chedic off list on.
the bothom af orificzl a=perts of 2 quote mach as, if they mest plars and specficabion
requirsments, addendom’z, Exes, feight bead tmes, ete A box = provided for
exrephons on what &= mot inchaded.

Bidding Becord Form (See form samples in deapter 3)

The purpose of the bidding recond form is bo have 2 written record . of to wham
the phone bids were given, what the ammoomt was, what the inchrsions and socasions
were 2ndd what the plans, specifimtons and addenda of the bids wene based on

Specifications on Sample Job

TBA Sales Odfice:
A Nalslsd Doommants
The ool prowas ol the N5 '] E mnd | zhary

mﬂmmmh&hmm—in “general
sondition” apply = the work & er spocfzation,

B Seopsof Week
Saope af wock fo inchede, But oot be bmited to the follosdng:
1 Baller 11 Sowino:
1 Foloirtenl ii Drema
3 Croobmifagal Fump
+ oz Wb Coils Cauges
3 Chomscal Pot Focder 17. Thermometrrs
f. Composzzion Teok 18 PFPremcax
7. Conteld Dampess
hEzcallaneous
Fipicy 18 Tox piping sysiems
£ Elack Socl 5cho 3l AT, Thocaded
7.  Elack Tocl Scho3l, AT, Vaclded Suk Conleaciors
20 Te=pezabmt Conimls
Fillingz . Iculssion
1. ‘Elack Mallcahls Thooaded
1. Eladk Focl Butt Widdod T Wodk Mot Inchadad
1. Peintyg
Valvws 1  Pows wosy tomechascal oouips
12 Erome, Thoraded 3. Suctorl riecd opening:
13 EmBady 3  Conurte Pady
Y Sboées
Epacialitez Valwes

1t  Coniecl Balenoing
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Chapter 17

Pressure Pipe, Fittings
and Insulation

for the following type Sy=temrs:
Hot Waker

Thillsd Watar

e :

Stram and Condersate

Ol amaed Gas

Hot and Cold Potable Water

This chapter further covers all types of the following
Elacl: Stesl
Galvamized
Carihomn Semel
Mzll=zh]=

Copper
Pre

These tahlesin this chapter also orvers all the nonmal
type fittings irvolved in presoure type systems mach 2z
radne elboses, street elbores, tees, laterals, orosses, capes,
phags, wmiore, couplings, weldolsts, ste.

Sondard type oommections are covered, snch ac
threaded, welded, prooved, soldered, colvent, ebe.

Flamges such as threaded, shyp on and seelded e
are aleo covered.

Fricing for different types of pipe hangers zuch =
standard hanger spacing, mod dizmeter tables, comorete
inseris and amdhors.
covered.

Ab the end of this chapter 21 tables on inenlation 2=
follows

Fiberglasz Blanlet

Fberglazs Freformed

Foam Flastic

Caleam Silicate

Higid Burethens

Fozm Bubber Tidhing

Units

Labox

The Lbor prodhsctivity rates in the ahles are what
the average mechamic under average conditions cam epsct
on Lower fioor= of constmacton projects. Howeeses, they
rurs, congested spaces she

The laber n the bles are in hours per piece and

Prodng and Déscounts
The pricng in the tbles ane bazed om the rpical
mameactarers st prires and the coniractor's oopplier
dizooumits oest be applied.
10 pevcent bo 50 percent dependent om the follmring:
e Sempolier di :
- Who mamatacharer 1z
+  Gize of batch iraleed
. gl ity
. Shiming & -

IWot ATl List Prices Are Publicly Availahle

I there is neither 1abor mor prices Exted for 2 particolar
dizmeter @ the Ghles, the parficular tem may mot be
available or it oy not be 3 commenty wsed em

Camtion With List Prices
Fricng can sometimes vary Sgrabcantly becnrze of
changes in cormmodity matenial pricng much a5 copper
H in doubt about your dizcounts from list prices,
check aehh your suppiier as bo what they are for the warioas
categories af iteme—or request 2 b

nr



Aprtomatic Updating
Arilable in Wendes Comparber Sysiem

Sprtoaratic updating af st proidng is svailable in the
Wirndes Corprudrriznd Piptey Eshimatiep Spsfow. Call (3470
058371 for mope informaticn.

TCpipe:  Cuk amad thmeaded.

Thed: Threaded cormectons.
Weld Welded conpeactions.
Gred: Grooved commections

Black BW A53 Schedule 40 Pipe

Labor
Housz paz Fot
TC Fips FE Figs

Chia Thed Wald Coed
178 il om —
14 oos o —
378 oos o —
173 0Ds g —
3% 0Lod .0 [LiJd
i 1N15] o v:c} [Lig
14 L= e L7
45z [LpE Qg L=
z Lig [k [Lip
243 L1z ({5, LiD
3 Lis (18 bl Lz
1 1 B ol 1} 1]
5 1 ] [ | 0Lid
3 - [l L
i — o3 1]
;| — 03 L3
10 — [ 1k
1z = [k 040
i — — o
16 — — o
1= — — 0
20 — — 03X
2% —_ —_ o
Labor Fnctor

Elack BW ATS Sadwdule BY Fipe
Trecaded TC Fipe cwer 27 Tha.
iclded FE Pipe all Dhiaonctera



Black Malleable Standard Fittings

Threaded Connection Labor
Thraaded Labor Hour Exch

Brazz

Tis | WElbow 5Hbow Tes Wys Cross Cap  Coupling  Union
s | o 0 D18 023 043 243 0I3
14 | om 040 023 00— o3 pad 240 Py
38 | om 0z 033 047 08 o a1 031
1z | nas 03 07 oM 0es o3 e L
3t | o4 D& 170 o0F 09 o; 040 030
1 a0 oo 0E7 0F 113 0 2.80 o3
112 om o7 100 100 13 03 a7 03
112 o7 o7 110 120 147 o4 ) 07
z 090 0.0 135 133 173 04 290 oes
2| 1w 17 215 218 ZBE O 180 15
3 178 178 77 2ot 3fn  oso 174 178
F2| zoe 208 I — 1 - -
4 237 237 393 3WM & 11000 I —

5 i8¢ 3B T — 153 - -
8 Lem s [T — — 2% — —

—
Fiazkmallesiic mand ard Sring duweaded 321 103



Black Malleable Standard Fittings

Grooved Connection Laborx
Croomsd Labor Hoor: Each

i 1 Labaxal Famals Btd Flax #1508

Dia W Ekew S Hbow  Hbow Tua Ve Crozz Adspler Cap Coupling Flangs
3/ 033 o3s [HE =] o 1] k=) [k ] 0,13 1] —
pLak 042 [HE =] .o 0.58 0Es e 2z 0.03 —

1-1/4 0.4 1 =] 0.3 .58 0EE ke 025 0.23 [ i) —
1172 o oo 0.a0 k] L= 100 27 0. 1] 6] —
20,00 0.60 [ ] =] .50 113 032 230 .03 QIS —_
47z 0.8 s [she1] =] 0EF 114 230 o3t [sle] L
3 ] . .50 1 Lios 140 335 033 e Lo
3 il=a] [l [l=x] 1 13z 153 @30 it [ER L) [Lia
3 189 140 140 24 21 273 — .70 1R iz
3 173 im i i 2350 333 - ks 20 i3
g 8 230 278 3.80 ) 49 — .13 [ L0
i) 330 30 =1 $ES &7 573 — 1.7 aas [0
iz £00 330 3,00 530 &7 bl — 1 1 =) L33
i3 £33 im —_ e 135 6323 — —_ o o
s k{1 310 — o L 330 83 — — [EF] 0LES
8 530 3795 — 738 T 543 - - [ L]
20 613 330 — B8 BiES =] — —_ 1. 112
24 a3 a3 — 220 03T 1099 — — 188 173




Chapter 19

DWYV Pipe and Fittings

Thix= chapter povers labor and price Shles for TAW (drain,
waste anud vent) pipmy and Bthings 2= follows:

O™V Fipe and Fitting=:

# Cppper DVVV Fipe and Wt Copper DWW
Fithngs

PVC T Schachal= 40

ABS TPV Schisdhals 40

st Iron Fub and Spigot

Cact Irom Mo Fhub

i
Al dizamerters are ninches.
Refer to chapter 17 for hangers.

Labox

The labor prochartivity rates in the tables are what
the average mechanic vnder average conditions ran emsck
o loweer ooz of construction projedts. However, they
may reguire the application of lahar correcbon factors for
varizhle conditiors sach 3= upper foors, higher piping
mms, congested spaces, =te

The labor in the t@hles are in hours per pisce and

The pricing in the tzhles ame based on the typical
mamafacturers lict poces and the confractors suppher

10 percent to 50 percent dependent om the fioll meang:
Supplier discount strachares

Who mamafacharer is

Size af batch imrolved

Sradlavility

Shirming di p—

Mot All Lict Prices Are Fublicy Availahle

mot wsnally publicly zvailable oo the mamefacurer
IE there = nedther 1abor mor prices Bsted for 2 particolar
dizmeter @ the Ghles, the particula dtem may Dot be
available or it may not be 2 commonly used tem

Canbion With List Poces
Procmg can sometimes vary Sgmbeantty becnre of
dunges in commodity matenal podng mach 2 copper
etr. Feriodic chede of carment At prices should be mads.
H @ doubt shmst your discoumits from st prices,
check ashh your suppiier as o what they are for the vanoas
rategories of itemes - o request 3 quohzhion.

Antomatic Updating Aorailable im
Wendes Compater System.

Sutomatic wpdabing of lish pricing is availdhle i the
Winsles Covpufrrized Fipmyg Estimetmyg Sysbem. Call (547)
BE-5371 for mome infoemation,



Copper DWV Pipe and Fittings

Soldered Connections
Fips 14 Band 1% Band 1715 Dund
Tha Prica Lakaax Prics Lakaz FProics Labar Price
1-1/4 231 [k & [ k] o B3 [ 1] .5
1-4/2 295 om L o= 209 a2 Tz
z 390 oLad i ouan i3 380 BET
3 ois 113 103 11 13,03 113 13,60
i 110 i 8013 i i 133 (3.0
3 238 —_ —_ —_ —_ — —_
] 795 —_ —_ —_ —_ — —_
] Ed4r —_ —_ —_ —_ — —_
Taubls Sazsitery Tus Dl Samilaxy Taw Wy
Tan Prica Labax Pricw Lakar Frocs Labar Prica
1-1/4 [ =L L] 15 | a3 13 773 [l N e
1-172 o = o.7a RO 15 1542 el | 124
z [ET [l ioos 1 ko 038 g7
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Chapter 20

Markups for Overhead
and Profit

UINDERSTANDING AND APFTYTNG OORRECT
CVERHEAD AWD FROFIT FACTORS

Miost of the marmal o this point has besn spent on.
amd 1abor cosis are covered fully and acourately:
However you may cover direct costs correctly, and =dll
may be short many thmesands of dollas on your bid by
anad proft ths despite yoer nsccess in the fret part, you
are really no wehere i the end

Henee, not only mmst you make sore that the esh-
mate of labor and materials ic complete and acoarate-bot
al=n that the profit and overhead madarps on each job bid
eorespond accurately to the achsz] Srances of the com-
[y
e thormeghly underztocd in the prepasation of bids:

CIRECT COS5TS

Dipesct onsts ane the costs for material, Libor, and mab-
omniractors nesded for a job. They ane charged disscthy to
the particalar project.
ancing, etr; materials inchsde rawe maberal and equip-
ment; mub-conitactors nchods rentals and thess ome all
rormally dimect costs. Alep, mles tmor permitsy, bonds,
traved posts, room and board are divect bype costs which
can e attrifuted directy to 2 project.

Todel ifirect coske for S weer for the §2 pellion doller salss com-
tractor . e sowple Thastrafion are 31500000, adoch & 75
peret of slre,

OVERHEAD OCSTS

Creerhead onsts honwvever, are thiose coets yomn canmot
charge directhy to exch spedfic project. They are fosd znd

257

semi-varizhle costs that conbmae on, sither 100 perosnt
of the time or o some degees, whether yon have work or
k. Creethiesd oosts are prorated in varymy degress o all
projecs. Some of the moin ones ape:

Office Salaries Inderest

Rt or Chwming, Costs Depaediztion
Thilites Ireorancs
Feal Estate Taves Beals, Lear Jets

Amite and Trock Costs Trips to Disney Wiorld

Labaor drases about two to theee Hmes 3= masch indi-
et oSt 3 sqIipment. materizls and nub-contractors da.

Tt e ene i for S ey e saeple il s vt
ave J200 000, winich is 20 peraret of salss.

FROFIT

Frofit iz the amoumt of money yma bawe Ieft over
at the end of the year and at the completion of the pooj-
eotz after you hove paid out all your direct and ovechead
costs. et profits ape after corporate Ineome taxes are Ele
e out:

Honest profit is not a dirty word, buat ather 2 neces-
sity for mecne=shil nesiness operabion in a fres fonchoning
ECONONITy:

+  Frofit pays a reharm on imeestment for shocicholders
k provides money for capitl invectments, machin-
ery; building s, =t

E provides for replacement Smorovements and
i provides for increazes In wages and more fange
berefitz for employess

Fraft iz the invenfive needed to tale the mde of 2
azmiess, and is the oeward for the hard work and
nsk

+  Frofits are necemary for 2 healty soonooy:



+  FProfis pay @xes to the govermmment

Alzminess cannot arvive long without pofits, and
the owmers, It also employess, oeditors, costomers,
b

A comparmy is in hasiness to malke money nok lose
it. Itz primrary goal is to eam a naficent ammnt of
profit o cover the iters licted aboes.

st make money to Aoy, it dso doesnt justify, oo
the cther hand, a carte blamche approach. A bosiness
st nan responsibly in the contest of the oremall good
of the comorardty, ete. and omast meet the following -
terix

¢  The product and services of 2 company TSt mest
anceptanle sndams and saticfy needs

#  The business et brealk the laoe.

¢  [rrmash mest commen morality sEndands

# It rm=t provide bealthy amd zafe worldng condi-
tions for it employees.
It shoald not adwerssty effect the srvinonment
It cmmiot adversely effect other pecples property

+ It cannot adverzely affect the health or safety of the
puilic Ini geremal

Proftd for the yoar im S sowple Mastratiom i 100,000,
ahich is 5 pevoeved of sl

RETURM Ot INVESTRENT

Green 2 &2 million zales and a2 6500000 capit] in-

VESITATE in 2 oorrpany

¢ Ifa AFE retomn om Ervestment s peqoimed, {sdich s
S0, 000 bazed on the 5000 capital imvestment),
theere oot be 2 3% profit of § 100,000 on the sales of
&2 rrilEom

* A corporate tax of 2% reduces the profit to
S0,

«  IEe80,000 is spent am new machinery ete. it mduces
the met praft to E27.000 ar samings of 2-1/2% ko
stockholders

MARKTTF FOR OVERHEAD

Marlap for overhead is the ammmnt of money add-
ed o direct oosts on an astimate to cover overhesd costs.

The markap percentage is the ratia to dimedt costs.
Spemage peroenimge warkup required on jobs dar-
ingg the year

SO0, 000 (yeary ooeriaad cosfol (S5 T500 000 ey &-
rect cosfnh 27% averape (roosded ouE)

The goal of an overthead marlap on the vadoos
Projects is b reouperate 2l the achal prerhead oosts ine
ourred for the year. Exch job mmest malke its proportionabe
contzitration to overthead and phes contrilaates propoction-
atehy to the pmfe.

RIARGTN, GROES FROFITS

Mlargin, which & alzo called pross peofit, i the dif-
ferenee betwemen sales and dirsct oosts, and ic equal to the
rererhead and profit together

The mezrgie peveembage & far robio B dodel seiee, ao diS
Jeremdistad from muring, axdich i He rebio tn fofal St
bt sk e diffrendt mames ond difFrent rahin myfEr-

CHIOES.

Mapin works Som the top down from totall =leg,
& an acoourtant does, rather than from, dizedt costs wp
= the estimator does. Margin, drvioushy then, is dhways
a lower percentage than marlasp Snee it is a mbio o a
higherbaze Henee:

The mumrgin i Hhe [ashrabion fs S5000000 oud mefodes
o oo onsd Pt for e year:

The S500.000, &= o rafiv fn 52 woibion sales, ds 199,

The S5000000. a5 2 rio o divect costs fo 51,500 000, &
2%

METHODS OF DETERMINDNG
FERCFMNTAGE MARKTIPS 0N O05TS

Simple Malonp Om Labor and Materials for Oveshead

A single markmp for ovechead, whidh is a percent-
age of the coonbined tonl of direst Bbor amd material
ooets, 5 e bagic and dearest approach i markong wp
jabs. Whether estimabing or monitoring jobs, when you
hawe them, you showld abeays lmoer what the arerage
percentaze cthould be. It is 2 starting and reference point
amdl gives o 2 vikal overall views



Mringos fir Cerhesd e Frofle

125

Sales

$2,000,000

Profit
F100,000
(Earmings, Return o In- Margin
westment)
5% of Sales $500,000

5. 7% af Direct Costs
(Tatal of Profi and

Overhead Costs Crverbeead Amounts)
400,000 25% of Sales
{Fuxed and Indirecy Costs) A5 a markup it is
200 of Sales 33% of Darect Costs

2% of Direct Costs

Direct Costs
$1, 500,000
{Material, Labor,
Equipment and

Subcontraciors)

75% of Sales

An rlimator, when prapasiog a bid, wesk= uwp The dirsct cozlz oo the projecd ezl end then “madape”
1o covar overhasd and profit ax a ralic to direct cocl:. The accouniend, in hiz finencial clalsmnants deals

£00,000 ovechead

£1.300,000 dixect costs

SR00000 overhead
and prafit

% average marlap FROFIT MARKLTFS

direct costs The mariup for profit Zhould generally be lept op-

arste from the overhesd mararp o that ovedhead canbe

covered more accurately and distinethy @ the bid. Then,

3%% aversge markap wehien it &= mepemmaTy to trim the price on 2 bid to be mone

requirsd on competitive, it s easier to anly fooas on rechecing the proé-
direct costs it, rather than the overhead.



MULTIFLE MARELTS

The: mmitipls mararp methed puts a differsnt per-
centage maskaps on labor and materizl Sven though
a single markp on makenal and Lebar is ezsy W apply
amd correlates weell o Anancial sEbements, it Eequentty
is Tt 2 competitive approach to hidding becre it may
not place the bulle of the overhead on whepe it propecy
belongs, swhich i= on labor A« sated previondy: onee 13-
bor generalhy draws mone overhead than equipment and
materials, it mmch contriirate 2 Qrper portion to it

Corssquenthy when applring a mmltiple medoap, a
loweer perpentage = applied on equipment, and a higher
one on Labor Thiz moee property and competitvely ooe-
e the varistions in material labor @Etics amd = more
realistic The approach here is o select an appropriately
loaver percemtage markurp on equipment and aubs fist,
accarding o your markst condibicrs and makenzl Mabor
ratias of the peoject being bid. Then puot the balanme of the
orezhead narden on labor.

For ssammpie:

Giverr LaborCosts e B0, 000
Egquipment and Subs....... ... S0, 000

&4 10¢%. mardmp om equipoent znd subs

for overhead is

00000 Toizl ovechasd
=T e equipment [ abs ovethiezd markap
B2 000 Oxerhead k=t for labor to cover

Marlmp percentage needed on laber

325,000 {1 ghor Owerhead Bhrden)
E20, 000 {Labeor Costs) Equals @ 5% muzrkp nooded
e Dabor for ooerhand

BRLARKTIFS O LABOR FICURS ORNLY

Tust adding 2 warkp to dixeet labor costs, bo cover
ovechead and proft cam be 2 Smpler. more comrerient
approach for dunge orders, time and mzkerial orders and
passihly for ceviain bype operatione aorording o the pref-
er=rce af the contractor or customer

For evample:

Giverr ¥ mechanics employed in compary = 17,6857 man
hawurs fyear

K all oreerhiead is covened by Labor
SE0.000 Toed Qeeghpad = B0 whedn murtbe addad
1TEST Tz e Gt abor ooztz

EIOO0 Toal Frofs = .00 which omastbe

17,557 Toum sdded on alao

Direot Isber ootz with freges, pay

sl b b e FH200 per hr
Cemmmhrmd s e e e ulall ]

BIDTDEGG STRATEGY EEGARDNING MARETIFS

Tou ot knowe what average percenizge marlasp
is needed on direct costs dhadng the course of the year
o propedy cover the achszl ovedhead and profit firal
amoarg at year end It mmst be based on anticipated
males, overhesd oocts and desred proft and be monitored
monthly and adfnsted if nesd be.

Eren though you may have to vary your percent-

ages at bmes for vanoas type projeds, biddng =t

atiors and material Lzhar ratios, the overal] average
oot oo out o the percenbge determrined by
yearky zales and ovechead.

Crerhead must be totally covered for the year no
matter wwhat vamnabion I pereentages are applied an
the ectimates,

Each job o=t male its proper proportionate con-
trikration to both overhead and proft and the izl oot
equal the years okl overhead costs and mest the anbic-

pated pmfit

Sitmations where Yo Moy Vary Tour Standard Blardarp
#  The mardazp for overhead mmght be vaned whems
the numnber of bidders iz considerably moee or les
tham umial, or whens the competitors may change

* Jobs which are conmiderabiy lavger or smaller than
FOUT IVECIpe.

=  Whepe the ratio of materdals and subcontracors o
labwor i= greaber or bess tham normal

=+  Forlow nsk or higher nisk projects tham the nommal,
or thoee with considerable capila] mrobved



Markup Calculation Sheet

COMPRHY MRRKUFP CRLOULATION SHEET

Date Mowvambsr 1, JE@7

Company Mocthesat Meshaot cal FParicd Bew. 0387 o Mav, [WEH
1. Enticipstsd Sslsa foor 5 Tesp & F 08 S0 Fereerd
of Snlem

2. Torel Ondliest dhachaed ssd

Faminiwtration Comta for the Tasr E | il &0 F el
Frofitc Dwelced 5 i . E] A @0 -1
Foacsl Mrgioipaced Diresy Cosrs A2, apg o el

for the Year (Matecisl sred Lakasc)

Bresksgunl Lekor | Enoludes £lmges,

payroll caxam; immur. ] -] 7313, oa0
Material and Equlpsent ] f3d, 830
Suna §

3. EIMFLE MRAKUF MEEDDD OF TOTAL DIRECT OOSTS

Peceest e T
For Ovhd Onby Ba et Goats §__ L E0R0F = ___ 2t %

Foremi B Orvmchasd &
% I e
For Teachasd & -] Dirmct Comta -] J, S0S B = A3 §
Frafit Toegether
4. STHFLIFILD DUAL HASHUFR FOR OWERSERD Femaiifl 0f Hackup
For Tsar
Markop on Esterlsls ssd Equlp % oW B___TEQ Sap -  F___T§,d00
Harkup on Fubwe = 3 = -]
Tetal Dvecbaed on Mat. L Subs E__ 78,000
Forcank
Harkep o0 Labor = 3 Totel Owhdl - (BHabl. £ Sub Ovhd]
for Dvmchead IeBEnE CoALE]
- - E ] g
L 13 [T ] = 3 T30, 500 = | 3 i

5. TOTAL FELLING COET OF LASCE FER HR OOVERIMT OVERSERD ARD PROEIT

Heges pEr &F (Inok, Cpisgess bnecia & tameal B___dr.an
5 Wegquy x parcant overbesd markus on lsbop -] E!E [F2-857 Rra
Prafis £ % don toral salemi B 5.40

TOTARL 3 T 00

erarbaad and profil for & compary noing: e thees malhed: daccribad im Bus chaples: I} o Sngls madeap ap-
Plwd to tofal dizwct cocls sibthar Lo cvesbasd alons o fzr The combanalion of ovechesd eod profil ax oo mui-



Single Markup Factors On Direct Costs
o Cover Both and Desived Profit
As Percent of Sales
Cranrhsd DESIRED KET PROFIT
Margin as
Percent of Sales Jl'.l_L ) l'.l_l- T I'.I_L ' 1#! 16% | 0%
1% i.1a gh ] 11% 120 i3 123 135 1.31 idd
1 1.14 .10 1.2 122 1.4 125 127 1358 145
12% 119 130 1.27 133 1.24 137 138 137 14T
17% 1. 33 11 125 1.7 i 130 1.3 48
i 123 23 1.25 127 124 1.3 112 141 152
15 1.9 138 1.27 128 1.3 1,32 133 1.4 154
18% 1.4 13t 1.24 130 1.3 1,33 135 144 156
s 137 130 1.3 13z 1.3 135 137 147 5k
18 i 130 153 133 1.55 AT .38 144 181
1% 1,10 133 1.1 135 1.37 138 141 1.52 UL T
31 1.22 (L] 1.55 137 1.3 1Al 14% 1.54 14T
2% 1.33 135 1.57 138 1.41 143 145 1.54 LE-1')
rir 1.34 137 1.4 141 143 L] 147 1.5 172
Fag ) 137 138 1.4 143 1.45 AT 148 1.61 .76
Fo i34 141 143 145 147 148 1453 154 L]
iy 1.41 143 144 | 147 148 142 154 LB 1Az
] 143 148 147 1.4 1.8 tE ] 158 1.0 LE 1]
iTh 145 147 149 152 1.64 L] 158 1.72 LE-1)
Fa. 0] 14T 148 183 144 1.58 150 181 1.74 LR
ot 148 1453 1.5 15 .24 e 184 1.T8 .50
b ] 1.52 154 158 158 1.6 il 8d 187 183 250

Example: If ovethead is 2% of sales and you are shooting for 2 net profit of 5%
before tames, use 1 .33 35 3 Sngle mardagy on divedt costs.

Theere o fmd yrown weill be diosing more worls dor-
7055 MUTZine on projects are greater than caleo-
Lated for the year, and you fnd you have ovedhead
orrered ahead of time.

Foienfial extas, benent aress, addiborns, whoch
marlap.

Fa=t moving, quick completion projects may m=—
dhace ovethead costz somewhat.

ik paying jobes.

tractors may reduce the perenizge mardop m=
aquimed.

Large cortracts where the cost of monsy may in-
arease the marlarp percertage nesded.

The markasp may be adjnsted acconding to the esti-
maters general acooracy. His estimates may be ger-
erally higher or lower than achial divsct costs.

ODCS OF GETTING JOB

The odds of being loww on a bid and getting the con-

Mimmnber af bidders.

Whether being bid a5 a prime contractor or sub-cor-
Tactor

Bidding to owner architect/engineer or general
conirzchor

The eficency and productvity of your compasgy
corrparsd to competitors.



Fercentage mariatp yma require for overhead and
profit compared to competibors.

Howr badly you are in need of work compared. ta
ooImpebtors.

The general accuracy of estmating of the other con-
fractars

Income Statement

12 Months Ending December 31, 1997
(Typical 52 Million Mechanical Contractor)

Salcz

Dhncct Coaix [ramiabde with wohmne of wock)
Mlmierial
Sl Coerackr
Laber

Fringea, Insuranar, Tames
Tokal Darect Coclz
Cirmzz Mlampem

Salericz  Oiffioc
Cffio

Fringe. Ewaranae, Tames
Blmt, 0000 aguece fock
kit
Emraramee ~ For end Thett
Tamca - Eoal Extetc
et
Ead Dicbix
Blziobcanoc
Expenidable Tocls
Cracz
Denartiome=
Sudwert=my
St anad Thack: Chaseny, & Opematng
Salex Expooacs
Trarer] endl Exvieréaiormert
Ceprooistsan: - fuske and Tracdks
Creprooiaison - Busldey

Tital Chrortcad

et Inscere Beiioor Inowsrme Thrmes

Salex

o

Typeical Decome Statewent



Chapter 21

Contracting for Profit

WHAT DETERMINES Y {UR FROFTTARI ITY
AN OVERALL VIEW

Productivity

The manber one major factor that detenmines your
profitability is your productivity mte. For shest metal
contractors the rate of fabocation and mckallafion, what
machinery, tools and eqriprment are cwvned, the methods
=ed to operate and yoner quality of manposver are pri-
mary factors. Do you fbrocate ot 2 pounds per hour ox
28, ar at the average 277 Do you have 2 duct coll Ene ora
hand break? Productivity betwesn compamies can vary 30
or 4 percent. For piping contractors, the rate of erection,
field etfidency and quality of the manpower are prmasy

Being On Top of the Job

Jeoiding costhy delayz, goof-ups, miscocndnabion, out of
sequence work, over manming, waste: the contm] of all
the operations, of Homing, being on top of costs, condront-
ing peoblems as they come up, i the 2nd magor Eactor that
canirals youn profisbility, The duchworc or piping for the
2nd floor is two wesks late and it cosiz an extra &1,000
to install because the other rades got in first. O some
equprrent doesn't Bt and 1t costs yoo &2, 00 to pectify the
problem

Complete and Acourate Estimating

Tou can be off 10 to 20 percent without batting an
eye hid The acouracy of your estimate is a majer, constant
Sector . determining the probability of your company.
Tieat each bid Lke a new bom baley, give it the tme and
attention it st have to sErvive.

Comedt Marlaps

Hand i hand with esbimating direct costs is the
proper evabition of ovethead cogts, ==tting of pmfit
poals, and the adequabe spplicaton to each bid. The
marlasp money which it covened for ovedhead comes
oif the top, which & the profit 1gyer

Buyout and Good Pardhasing
yoar profitabdity is ot and frugal pardhazing. I you
kid ajob with mo cormritments to squipment suppliers o
to subconiractors, you fust accept their bids as recsired,
maiee no deals, yoa can well uyout with 2 3. ¥ or even
10 pemeent pickup, with a mooe thormegh evabastion after
you receive the contract, than is possible at bed Hme.
Wany squipment and nub quates aee too high going

in, mot really compettive and some have conbingencies.
I you alloes your suppliers and subs to mevabaate theic

chasing from them, you freguenty uncover emos and
irflated pricing. Yon may develop cost saving ideas with
osts. Two supphers may have bid 02000 and 22000
something umder 430,000, Yoo get several prices on 30,000
pounds of galvanized ductwork and yoa find zome one
wihio cam el & for Jess per pound.

Selective Bidding

Another factor that haz a major infhsence am howe
well you operate, and consequently how you e eoc-
momecally, = selective biddng: dhoosng those jobs you
can do well; wohore you can handle; projects where you
bawe a history of experience and pricng on jobs that ot
your operations in terms of faclides, machinery, man-
power and manzgement:

Do you do well with smaller, shoter sSanpler proy-
ects with mmit-slollsd tradesmen, and with. sexwics op-
erabiors, or & your sepertse with lage and medhom
dee propect that span 1 2 or 3 years and which imeolve:
highly soptusticabed production equpment in your shop,
aggressve foremen on the job St and 2 wide mnge of
special shdlls
ized for 2 projedt and not baving o go out and bormow
A0 or 5200,000 2t 12%. to nm 2 job. The amoart of
TOnEy Fo Tmast or moast not borrow effects youar profit-
ability pobential

I8E



Timnely Faymenis

Timely paymene= for work you haee commpleted on
projects i annther fartor in your profit maldng picbore If
yorw hare bo wadt & menthe, or ayear for 8210, 000 oo 850,000
ane itz weorth 5 or 10 percent per ezt you are burting
momey wise and cash fow wize. Waiting 60 or 80 day=
or moee for monthly progress payments are damaging to
mﬂnwwrddmmﬂ&pqmtmﬁamumﬂz
Hme Span i & nevessity:

Controlling Chedhead

Overhead con effect you astromecmmically if l=ft to
itt oeem meandering. A 55000000 overhead can oo to
£600, 000 or £700,000 i 2 year or bwvo without any uzeaze
in bnrsiness or wok lazd.

Job Costing
Jeb costing and tme studies provide the Sactual Gg-
eificency and apcuracy:

Iowentory Combrol

Mot having 320000 worth of wrinstalled fans oo
the job site & momthe, where yoo haee to pay the manm-
fcturer. bat you can't callsct from the owneT: ar an over
almdant aeppby of galvanized moberial in the chop, @n
chew awary the diodlars that shoneld be proofit im the end.

Biddine md Fricing 5 s call
=nds of dollars by not beaving too ousch on the @ble, by
Being Cm Top of Finamoes

Job costng reports and control, regular finencizl

chatermere= and maraging cach Ao effectively ame 2l ex-
=enitial for bothom line profits.

HOW TO LEGTTIVATELY
REDCE COSTS O A HITY

Sguﬁnnmiﬂnngu
Eedesign

doors for you. Fedesign shonald alerays be a consid-
eration when locking for ways o mduee costz

2 Lower Proced Systems

+ Amaf top or split DX py=tem mright handle the
oasboamers reeds just 2z well 2= 2 chilled water
sy=tem and costs considersbly les.

¢  Coopbining a mwamiber of zmall systems ogether
ini a larger one can often reduce castz.

+ Tldbng a 2 pipe syzhem verzus 2 3 or £ pipe cm
save if feacible.

+ Elimirate or mimomze retom a@ir ductwaork i
po=sible

i Theck for Ower-Design
A system may be over degigned, too full of degign
sty fudge fachors, meresive capacity; larger Dmes
than nieed be, and can be mduced to past what is =
¢ Where £ tons of cooling will do the job on 2
project instead of an exoessive 3 tons, costs can
passibly be rechaced 10 ar X thousand dellar=.

Ductwark and Pimmg
2 Fedooe Duoctwork amd Fiping Costz Through
“STAR" hiethod of Steamlining
¢ Simaighten out ductwork and piping roubings.
+  Wadmmize duplications of nms and Btings.
+ {Jptmice arrargement of straight and fitbngs I
.
+  Simplify and standardize Bttings.
Fove bamdred Seet of dudwods might be oat
diown i four heanadred wiith mioee diredt and =
Bcient mouting, cutlet placemnent and =o on. This
can well reduce costs on a 100,000 project

555, 00, 3 e winmer to get you ajob onoe nul-
stantizted

5  Lower Priced Dmctwork: or Piping Katerials
Differsnt materials which work sqolly 2= well as
those sperified, tat cost less, might be offered 2= 2
zabstibution on abid.
¢« 24 paage ceated stinless sheel ductwork may
be equally mesictant to the fismes in 2 system as
PV chechwork:, and coots 205 Lezs

¢  Threaded black ctes] pipe and fitting s oy be 25
to 3] percent le= thaen copper to purchase, and
=8l wwork equalhy well in certam applicabions.

4in intelligent redesign or change in spedficabiors  Eguipaet

mance at a2 Sabstantially loaver price can open many

6. Lower End Stamdard Equipmuent and Sectems Ver-
sus Dlelmee



& exbravagat & & Dlsroedes, wheress standard
at 2 mmach lowrer oot
e U= XY7 equipment at 890 nstead of ABC
eqapment at§12 000
= == an elecinic corfrol system wersns 2 deboee
prelmrakic

7. Substtute Losver Frice Non-Specified Fquipment
Smbstitate non-specifisd equipment mamafacharers
with a lowwer priced mamsfactorer who @n mest
the perfommance and constrection of the specified
epripment. This can make the diferenoe i the finad
low'bid price.

6. Fre-Mepptiated Equipment and Sob-{Comfracter
Fsi
Eqpaipment and mib contractor prices can be negoti-
ahed 2t the tme of bidding, Agrmements con be made
and prices might be considerably lnver than steeet
prices. This fraquenthy provides a competitivs adge

9 Fadkape Buy at a Dhiscoumt
You may have s=veral projects that will be going at
materials at a vohome discount, Sherelny edging -
the bid at the street quotations.
Gnlles andd diffuzers for theee projects all bowught -
mmualtanscoshy froom the same supplier mmhght be fee
or e percent cheaper

Laber

1. Use Loswes Praced Labsor
Whee comdiios permif you might use helpers,
stoddanen, tredk dovers, drafiomen, ste at lowes
wage rates which may Hlt the scales in your favor

Madirinery and Methods of Operation

I More Effident Frododive Machinery or Methods
‘o may plan to gy a high speed foroming madhme,
aoil line, placma cotter. hezey choty power chear or
=== break or some ofher aqaipmment whidh will -
oregce eifirerey: This can be otored inbo youar bd to
lower thee price and help you e more competitee.

Estimates

1* Eedhedk Estimnate fior Orerage Foors
Errors in estimabes are made n both direcbons. Yo
gy bave &0, 000 oo omech in yonar bad. as weell as oo

Ettl= due to math or teleoff ermors or poor pricng.
Thiz thepees you out of the nomming and o doo't
for lo== errors ot for overage also.

STAR METHOD OF EEDUCENG
DUCTWOREAND FIPTNG COGTS

Fiping Desimns
Create Duplications
Arramge Pieces Kore Eoomomically
Route Rums More EfScently
and find that there zre 30 pieres of doctwork: in it The
oarrent masiket prioe for the aveage size duct section In
this design, l=t's say, & approsiately €130 exdh Ths
boings the ozl price for 300 pieces o 547,000,

ciple rules of STAR to it for reducing costz. “iou then
reoount the pisces and discover that you we redhsced
the mumber from 300 to 240, Tow also re-evahaated
the costof each pisce and determined that the aver-
e price & peduced 10 pereent alon, fom 5150 o
£13% Comsamaently, you hore slashed fhe total ine
ctalled oogt of the dochwods 7F percent, 2 515,000
=ving, from 547000 o 230,000,

Can this be tae, you wonder? So yow chedc whettr
£T the caloalated performance has been affected and find
it umchanged. I amything, the total datic presame drop
iz lowver, the nofse level unaltened, air distribation im the
spaces il 2< infended, and anticpabed it vohome delie-
ery still on tErget.

How can you dio this with the same dortwork: ma-
teridls, the same desigres, the same contractors and sheet
=izl men, and the zame architecheral design™

STAR iz the arewer, a value anzlysis approach for
reducng okl costs while sill mamnteming fonchion
my=teme. The mmemonic amrorym is derived oo
the four basic elemeniz of the methed: & for stan-
A for arrangement, znd B for mating. But mors on
these Later

STAR ic 2 method of wigilant search for, and eder-
Trnation of, opsts that do mot contrilabe toa syshem's ob-
jectives and to the wser's needs. Iz prindples are aimed at



e, cornpratibility beteeen performance and cost
efficency n amy pipe or duct conveying system, whether
air, liguid, steaan, electricty;, or otherwize. [ speciic goals
are fewer joints of pipe and ftmgs, more sEndardised
econorical ones, more ditect routing, and Seswer cormec-
tonzs, o that labor time iz edweed. Material i= generalty
con=dered secondary in this agpmach.

STAR i 2 process of revising and polishing,. of editing, of
wiitting away at what = wnecesmry and aeating more
econormical altematives.

STAR helps contractors bo mest fheir estimates and
to @vaid bosing money ina hothy competitiee mareet with
pricng so low that fimre carnot aford to marage = they
should. The design engineer benefits from STAR in that
be can get mors wook Goough loswer cost systers, and
b derives the professional satisfaction of designing more
effidert systems.

The owmer has the most bto gain from STAR, haowe-
ewer, he gets more for his constroction dollar; it's easer
for him to meet budget allocations; there is geneTally a =
duction i operating costs; his hulding gets constnucted
gaickes because of the reduced labor hours; and hisintzal
outiay iz beox. Amd if e chooces, he can get additional feg-
tores i his systems with the money saved throagh STAR.
In somne cases, it might epable thozs whio could not other-
wize afford to baild 2 chamee to do so.

Why Extra Costs Are Built In
Why aren’t 21l chect amed pipe py=tems dedigned, fsho-
way! Thepe are at least thoee basic peazons:

1 Thefrstis a Lk of detgdled cost nowdedge by the
dedipners and even by contractors themselves.

2  The second is that designe are assumed to be the
most economical when they'r Glen off the boards
and sent ot for Bdding.

3 Anddhird repeated and objective dhecldng of com-
Pleted desigrs o femet out and slimingbs urmeces-
saTy costs that have besn nslt in im't done often
encagh if at all

Design i a complicated, aeatsve process, imvolving
oy engneenng corsderatiors and caloalations. De-
tziled cost reduction can be done more effectively after the
design iz complsted ey lockdng at the enbire lyyoat The
consideration amdd creation of altemate optors become
more concrete when you have a laymet in foat of yoo
tems arern’t put I 2t optiomum oost: projects are neshed;:
eperienced and quakified perzonne] aren't available; and
the additional man-hoars of engineering required to @m

costs are nod always mn the ingerest of those wooking ona
Percent of corstnaction fee bads.

dosely enmugh with confractors m the design stage. Cone
oosts, results of nstsllation, perfonmanee of systems, and
problems eneumbered and sobved along the way:

The last category of cases for emcesdive cosis i
chades “shooting from the bap,” “budget load caloula-
ton” desigre, fudge Soters, and contingences in Lew of
precize, thormagh, and complete design caloilatione.

¥hat is Valne Anabesic?

What & wabae analy=iz really all about? Heres am
eample of cne aspect of it. Max Smart, an accountznt,
wants o by a car He's marmied, has ore dhdld, and
dioe='t plan to have any more. His cobjective is to get rea-
sornably comfortable, dependable, quality trarsportation
for three persons for shoet distamce driving.

Maxlooks at 2 840,000 Cadillae frst, and thic iz what
he'd lowe to have most. But he sees there are manmy
unnecestary onsks nlt info this hoeneious, power-
fol, and spadous atomobile that he jost doesn't
need 5o newt he looks ot an Cld=mebdle It's nme
roce, too, hizx thinks, but #t's the ame sitnabion:
dows, =te. Howr about 2 foll size Fard or Chesmolet?
Masy hie'd sHll be paying for mone pounds of sheel
ara] mare cobic feet of space than he nesds

Compac=—they o= better, and why not go all the
way and get 2 car that efficenthy uzes the energy puat
mito it, bas o wasted intemal space, & highly n=li-
able, and will have nourmssd hocepover. A Toyota
sub-compact fits the oiteriz, he decides, and that's
swhat this clgective. analytical gentleman ngys, for
E1Z 000, This iz 325000 le= than the Cadillze, and
Wox gets all the satidachory pedomrance he needs
swithionat spending money unnecessarily.

The paoint hiere & mot to recoromend the panchase
of an econooncal forsign caxr Rather, it's that umneces-
sary hooumies, over sesing. nefiicent u=ge, conspicuous
waste, and complesity of products tat frequently oo
front 1 i our bves can dooblbe, triple, and quodneple the
oosts af things withowt giving 115 the nehams we need o
want for the extra costs.

Extra Costs Where to Look
There ar= mamy categories of unnecessary sk, In
addition bo those just mentioned, that STAR methodically



mapdrmm commpatibility betwesn performance and oost
effidency in amy pipe or duct conveying system, whether
air, hicuuid, stearm slectricity; or otherwize Its specfic graks
are fewer joints of pipe and fittings, more sEndandised
econorrmcal ones, more divect routing, and SeweT cormec-
tons, s that labor tane = reducsd. Material ix generalky
con=dered secondary in this appmach.

STAR ic 2 process of revizing and polidhing, of editing, of
wititiing awray at what iz urmeses=ary and ceating more
econorricall altematives.

STAR helps contractors to mest their esimates and
to zvaid losing money in a hothy competites markoet with
pricng o bow that foms camniot affoed to manage as they
chould The design engineer bensfits from STAR in that
he man gt mors work tooogh loseesr cost systems, and
b i, the prodescional satisfaction of designing more
effifent cysteres.

The ooemer has the most to gain from STAR, Tow-
ever, he gets mone for his constooction dollar; it's essier
fior him to mest budget allocstions; there is generally a e
duction in operating costs; his ulding gets constructed
qaicker beranse of the pechsced 1abor hoors: and his imtial
oty i be=z. Amd ifhe chooses, he can get additionall fea-
tores inhis systems with the money saved thmough STAR.
In some cases, it might enable those who could nok other-
wize afford to baild a chanes todo za.

Why Extra Costs Are BuiltIn
Why arer’t 2ll duct and pipe gystems dedigned, G-
way? There ape at leact three basic reazoms:

1 Thefintis a lack of detzdled cost knowladge by the

2  The oevond ic thaot desigre are acoomed. to be the
moct eponommical when they"re Gl off the boards
and sert out for hdding.

3 And third, repeated and objective checking of com-
pleted desigres o et met and slimminate ormeces-
zary cost that have besn nglt in it done cften
encagh if zk all

Dedgn iz a complicated, ceative process, Imohving
mamy engineenng cormiderations and caloalations. Dhe-
tailed opst redistion man be done moee effectively after the
dezizn iz completed Ty locling at the entine knpoat The
comzidemation and creation of altemate optborz besome
more concrete when you hoee 2 layout in Sont of yoo
tems anen’t put 0 ab opbmmm cost: projects are neshed:
experienced and qualified personne] arent zvailable; and
the additiong] mam-hmars of engineering requined o mEm

oosts are mok ahways in the intepest of those workdng on a
Percent of constmaction fre bagis.
drsely enmagh with contrackors m the design stage. Core
oosts, results of nstEllation, performance of systems, and
problems emomenbered and sobved along the way

The last cakegory of causes for ewcesdve cosls in-
dudes “shooting fom the hap,” “budget load caloda
tion” desigre, fudge Sobors, and conbingences in Lew of
Precse, thoroagh, and complete design calmalations.

¥What iz Valne Amatysic?

What & vahae analy=iz really all about? Heres an
eample of one aspect of it bz Smart, am acommbnt,
wants o by a o He's married, has one child, and
dos=n’'t plam bo bawre any more. Hixz cibjectees i o get e
sorzhly comiortable. depemdable, quality transportation
for theee per=ones foo short distancs driving.

N looke at a 840,000 Cadhillar frst, and this iz what
he'd lowe to have most. But he sees there are mamy
Imnecessary oosks nult ingo this hoenrions, poweer-
fol, and spacions anbmmobile that he jost doeso't
need. S0 newt he loolks at an Cld=mobdle. It nue
roce, too, Nax thinks, but it's the some sitoabion:
b fust doesn't reed bigh harmeposwen, power win-
dows, abe. Hoar about 2 full size Ford or Chesmolet?
Doy he'd =4l be paying for more pounds of sheel
anad more cubic feet of space than he nesds.

Compartz—ithey'Te better, amd why not go all te
way and get 2 car that efficienthy vmes the energy pat
able. and vl have noormsesd horsepower. A Togots
Sub-compact fits the oriberiz he decides, and that's
E12,000. This iz &25,000 le= than the Cadillac, and
Nax gets all the =atisfactory perfoomance he nesds
without spending meney unnecessanky.

The paoirt here &= pot to recormmensd the parchaze
of an econoorical foreign car Hather, it's that urnsces-
zary heammies, over sesing, neffident umge, corspicoous
wrashe, and compledty of products that frequently con-
fronties in our lives can double, tnple, and quodneple the
costs af thing= withot ghving us the rebame we n=ed or
wrant for the exvira costs.

‘Exira Costs: Where o Look
There ap= marmy categories of unnecessary oosts, in
addition to those fust mentioned, that STAR methodicalby



¢  Syztem balanee, withinm 3 percent of design.

Acceptable Thact Static Pressare Incoeases

The stabic preszure deop of a trank or branch dact
rum cam e increaned, if meed be for initiz] cost sconomgy,
to match that of the run with the highest sbic pressore
drmop in the system {provided, of course, that the mn za
handlled iz mot part of the non with the bighest satic pres-
sure dropl. I iz the same 2z a critical path scheduls. tou
car imrease the Hme for amy activity that is not on the
mﬁ.ﬂ]pﬂhuph:&':pmﬂwhnﬂmmmmpm
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Increasimg stalic prescure drop of & duct nem, up
#o that of the run hevimg the highes sacic pres-

sure drop in ihe sysiem, cas lesd 52 indiial cosi
SANES

This coe mary witk whatroer sgfihy fackor Bue desiper
adlds fo foz shehc presescr celodcbon, aih dofereece
mwfor pelacted, oud with e echial penbrmene of te
aTUTENL. Kﬂ'p*umdﬂﬂtmmn"'ﬁm’;ﬂm
cent o syshem sbehc presescre drop—unidh o dumige o
fo size, drive spead, or horsepooer — muzy ot cmpe e
oir Teolnomy e fom 6 or 7 peroent. Awmd 2 1 °F tuoresss

{mitical Times to STAE, Definitions

tems, you will, of course, wse all your knowwledge of cost
ever, when wou should concemtrate your attenbion and =f-
forts to the cosiz of the system withost design thoughi=

These are

=  After your rough schemabic design is commpleted.

w  Afterithe 15 inch seale design drawing is ladd oot

+  After the contractor’s 1,42 mnch zeale baclgground
drwing iz completed.

Az indirated previcuszhy, the 5 in STAR stand= for
standardization. dmplification amd simng. Lock for op-
porhmtss bo stmdardise the decign, sizes, lengths, and
component parts of the dostworke Simplify areas, noms
and designes

The T stands for typicals Compare rums, pipe sec-
or in thesir commponent parts. Compare parts of 3 rum ikelf
for typicals, rums with céher muns, areas of 2 bailding with

The A stanids for arrangemert. Lock for mmprowe-
meres in the arrangement of pisces in runs, which might
imchyde different lengths, diffenerd commbination of pieces,
and alfmdnabion of Gings.

The E stands for rowting. Thedic each trunk: nan,
branch, and rizer for roating iomprorerments that may lead
tonz

These are the STAR procedunes. Followwing is 2 mome:
detailed guride o their inmplementation.

DETAI B APFT ICATION

Stndardizabion, Simplification and Sizing

The more variations one has n dimensions, design,
confguration, and performance, the more labor Gme,
complicatiores, errors, lack of control, and confirsion ooe
will encovunter, 2l of wiich l=ad to higher total cost. Stane-
dardization leads to Smplification, effidency, cost mredoe-
tion, interchangesilib of parts, and masz production.

Standards are not haphazard or arbitrary: They ane
establizhed to male sume thangz £t together, to azare theyr
perform as expected, to avoid confusion, and to prevent
recuwrmence of past errors.

The following methods can be vweed o shndardize
and Zplify duct nns and consequently educe cost
withowut fmpairing ry=tem performance:

1. Make taps in tees one length and one configura-
oo

Standardize elbory radil to e ranges

Tze a single sevtion offost rather than two slbows
Standardize the length of straight duct sections.
Make change fittings corstant in depth so they cam

Lol i

LA g



6. Beduce the munber of different duct Dzez; stzy  anall main nans. Larger rectangular mam duct runs gen-

away from odd and excessively Laage Smes, erally beoome oo lage in mound Sees to Bt indo osiling
7. Use standard zize panels i buailkap hoesings. Tpaces, ehe.
5 Swoid zeanming on fat sides of duds wherever poz- The method of detenmining the equal Scbon mound
dhle. dizes in hira of the ghven rectangalar Size iz based onc
9. Awoid double mareed affoets
10, Asoid changes in depth at elbors. #+  Detenmining the actual fhction factor per 100 feet
11, Asoid changes In depth at divided feoawr wye B for the regtzngular siee per ASHEAFE manmal= first
tngs- * Then swarking baclavards from the friction Sotor to
12 De=ign for masz production nans. the equivalent round diameter The folloeving am=
15, Use chect sizes that come foan standasd zheet De=- SOITE EvaETples.
)
11 Asoid aarped, messy aisz-oossings. R:el:rﬁ:u.l:.r Equal Fricion
15, hfimiomiee the uze of fttings; shoot for 2z omach Found Tiamester
sizaight duct as possible. Oxé g
Comvert Rectangular Dactveork: to Round Thachwork 1;:: E_
Bound dhactewark is the most aficient ductwork in -
- . . 22x12 16
regard bo performanee sach a5 masdmom air Sows per — 1
sarface cquare fest and per the lach ameant of regstnes P am

per rumming foot. Flab rectanguilar duachwod: sith wadth
to depth azpect mabions of 2, 3, ar 4, regtrict air Howe and . . .
can develop pre=sore drops that are twice that of round Wmﬁ%ﬂmw]im
chact. Henee, corprerting rectangalar ductwork bo equal Hayeeves, = = i

Eriction round, can save 20 to 30 percere in square foct of WinDrct Wendes esdmating systems performs the reck-
chactweark materials requited per the zzme amommnt of 2ir WMMMMIEMHMI
P rectangular Smes auboaraticalky.

Simndardization and simplificetion are imporiam procedures in STAR valee
analyii Sludy of the changes in U3 air disoriblsom Sypem reveals gpe-
cific metheds of standandizatson, which beads to simplifesion
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Typicals in ETAR analysis refers 1o the deplazition of dimensions amd
nemss whersver poasible 1o peomets miskk prodeclion and imerchangeabilin
of paris, Comparison of ariginl and nevised sysbems here shows specillc

Typicals or Cuplicate Fitting=
ard installabon Here are some methods of ehrinabng

mnecessary oosts in the bypimls departmers:

i

]
-

e Lot

Mol 2 seres of branch ducts typical i Sme and
lengith.

Bemowte 2 duct or pipe rum to malke it typical with
o of more other nans.

If you have two offcets or o change ftting s with
same bength

. Move 2 tnank nm to malee the branche-offs typical

with 2 z=ries of bramch-ofs on another nan

| Change dusct sizes, within the it of design co-

teria boleranees, o malke them typical with Seesin
other rurs.

. hfaloe dee changes alzo to create interchongeshls

Part.

. Malee divided Aoer e fitings bypical

duplication.
. Search for and cyeate typical pieces, rore and ar-

-

Tou can nuggle pieces i a duct or pipe num alker

lengthe, comibine pisces, sfitninate therm and tudld nuhee-
Infact, it iz more lleely that performanee will benefit from
theze mezcures. Here are come cpedfic methods

1.

Combine an offoet aned a change Bitng mbo ooe
plsce.

2. Combine shoet pheces of duct.

3. Combine a size change fitting with an elbowr if

LA s

[= 3]

=1

foveEn) inbo one affet.

Elimimate dhange fittings and maintain the Larger
dhact size 2z long a5 possible.

Alter lengthe of pisces and juggle their locotions
back and forth until you hawe the fevest pieces
and cormechions possible in 2 nan

Azcemible duct sections in the thop whensver prac-
tical

Substitte 2 shop welded commection for a feld
COOPAion angle one.

Make 2z mary cornsctions as posdhle on the foor
at the job Site befior= hanging.
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Arrangemead is Lthe aspect of STAR analysis in which pleces e jogghed,

combingd, climisaied, and built into subassemblies. Lise of fese meth-
gl cul the oost of this main run by 50 peroeat

Routing

Hon of equipment man be ome of the major aeas of cost
eedhaction, not only for 2dr distribation sy=ters bat piping
and wining systems as well.

The ultimate in effidency of rostng, air dismbo-
tion, and equEpment lecation is found in lasge cingls
stoey discoumnt stores with exposed duct runs. The
&1 banding urils are at the badk of the shore, theix
dizcharges faring the front Doctwork is moated
straight out of the urdts, divecdy acmss the stoee,
with straight duct sections and only one or two
change fiting=_ There are no bams or offssts. There
i a grlle at the end of the run to blow air on the
front windows and a few grilles fuch onboth sides
aof the duartwor between there and the it

iz «dore correctly. the sysiem achisves and maintaine the

chijectires we are commemitted to. E'h:.'nﬂl-:-nmﬁ:u:tu]:rn-

The cogt of the duchwordk i this cze is approd-
mately 10 percent of the ventibbon cost pie. not 30 ar £)
peroert 35 is the nommal mnge.

Tz aqe spevific methods and things towatdh forin

LA e L P

p.

Foutr direcdy at an angle instead of maling
am=.

Combine parallel nuns i poszible.

Mirwe 2 ain pun over ceiling mytlets and shrmimake
branches.

More 2 main nm doser to outlstm to shorhen
bramches.

Foute branches dirsctly to outbsts or terominals.

B. Foute nms direcdy without offzets wherever pos-

E B

K

zible.

Raize or lower oi=-orossng ducts or reduce dhact
depih to eliminate ooaltiple cffsets and obows.
feroid cramped or wnetesary oiss-oroesng by
Termating.

Feep runs at the some elevation as musch as pos-
zible.

Place mixing boses betwvesn hiot and oold munk
e o avoid miss-eoesing branches and trumke
TUre.

Turm equipmers o that duct or pipes commections
are perpendicalar to the nuns they attach to, e
o

Lescate eqaipmment at the same elevation as the dhuct
ar ppes nins, if possble, o aeoid fsers, affsets
hams, ehe.
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Proper rouling off desrdkulion pyilem ffsld proped afcnlslion of ajuipmen
can lead 1o significant cost reductions in STAR analyss

Implement STAE as 3 Standard Froceduore ASHEAF Incorporates STAR Tedhmiques

STAR. can be omplemenited over and oves Yoo will Smire theme STAR techmigues and principles wene
mibo mecharmcal systems. The reasons for them are oo~ pally publizhed in HPAC magasine in 1079, ASHRAF has
beial; they're there. And you'll fod yourself and ofhers  incorporated marny of the methods of oost reduction info
ceative abilities and through the vahable tedwiqoe of



Chapter 22

Computerized Estimating Principles

VWindes Systene, Ine i= pleased to armommes two
nesy powerhal Windows based esimatmg syshems that
in thi= manmal in an essy-bo-use comprokerized soffeare
program The systers are sasy to leam and ane ready to
1Ee with preloadsd materials and bhor

The WenlDact shert metal estimating sy=hem is fast,
anoorabe and ezsy-to-use with predosded price and Bber
bles. A costomuzable datzbaze allows for madmam
fedbility Computerized Takeoff moorporstes sk
ard mowres doven point and dick memas. The acouraits
Wendes method of estmating produces extenoive reparts
and a bottomdine bed dimedly from the Eleoif The
oystem iz fedhble with user-defmahle squore fookage
for material and kzbor Choose betwween 2 vamisty of duck
types within 2 tlecd by seleching galvardzed, spiral
mnidusiTial and Shergles systems.

After a takmaff = complsted 2 syztem may be “vabhae
mginesred” by comparing alemabe dodt Gypes amd
materials The zoftware will aubomaebiralhy pe-lenlate an
enkire system based on altemnate duct types and materials
chactewark and fitting are corrrerted bassd on the aspect
ratio af the original Eleod.

WerDac: will auterebmly produce a detaled
eshimate by accepting the mansfer of dab foom 2 wide
margs af Computer Added Drafting amd Detaibng

System= An estimate may be eacly produred based om
the == drawm system v=. an ongmal bid Changes m job
soope may be more acourately tracked and cdhange omders
procheced. Diata is avadlable for vieswing real ime during
leof, per seleched iem or system.

a wide ange of HVAC, plumbing, piping, proce= and
imchrstns] materizk. Compaterized Glkeof incorporates
fsrdigitizer echnnlngy, slectoonicpen, maberial templates
is based om pabional Hbor or MCA Libor avadldble to
registered BICA members Extenciee Labor and material
Pricing Services and Wendes Syztems prowide 2 s=amless
interface that Hnles the estimating material datahase with
upidated Harmzon pricng. Ferpuson Enterprizes Ine and
Wendes Systemes, Ine. have partnensd to make Fergurmom
Commodity Focng available to Fergueon mashomers
Ferguson Cormmodity Pricing is awadlable directiy-throsgh
for all Morth American Reginms,

For detgiled infremation or bo viesy the mpabiligr
of compatenized ectimating contzct the Wendes Syztems,
Inc techrmiral and traindng staff at 1-527-50E-E37 1. Software
is avmilable on a free 3Hdsy evabastion basis. On-dine
trairmng i= provided with svaluation softwans. Additioral
sike: s e com



