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Filling the Bill?
The Real Cost of Gas Filling
by Joe Almasy

51 agaity, the filling of insulating slass units (1GTs) with an
iert gas hasbecome one of ow industry0 s hot topics. A s window and door fabricators work to
keep up with the BT walues of their competitorsO products and contemplate the recent litigation

threats posed by various consumer adwvocate groups, the long term performance of gas-filled
IG5 U s has stepped to the front of many discussions.

hWarmfacturing compatdes need to analyze theit views onthe direction gas filling will take and
whether or not their cowrrent methods will produce IGU s that will moeet fature standards. Every
IGT system onthe maket today is capable of producing a gquality wit. Howewer, if a
fenestration productOs perfarmance 15 based oh a specific concentration of 1nert gas i an
IGU 05 arrspace and the product 15 warranted, the manufacturer should ask:

O Are the specifications of o existing design adecuate for gas retention?

O Do we use fabrcation procedures and material s that produce In gh-gquality urats?

O Do we produce the best unit possible with the system we have in place?

O Do ow methods m atch the recommendati ons of o supplier s?

O Do we employ areliable fill method?

O Do we have the necessary quality control (QC) procedwes in place?

0 Are we contemplating the ramifications of future ndustry standards?

0 Should we become active in the industry organizati ons that determine testing requirem ents?




Atitention io Detail

The IG5 process emploved moust produce wuts with specific plyrsical properties. Therefore,
attention to detail 15 required 1f the expectations are to produce aumt with the i ghest cuality
capable from the componerts being used. Dharable, gas-filled [GU s must wtilize a sealant with
low gas and m oisture vapor transmission propetties, areliable method of zas filling, gquality
workm anship and, preferably, a contirnious spacer system.

OTo have an edge seal that ensures gasretention requures a very well made seal Onot only in
tnaterials, bt also in wortkmanship, 0 said Marcel Bally, sales and moarketing director for
Bystromc Inc. of Hauppauge, N.Y . 0 There should be no gaps in the primary seal or the
secotdary seal O

HNumerous compardes have itvested in b gh-end gas-filling processes that cost moore than
$100,000. Marmfacturers are also showing increased interest in testing methods Infact, Fandi
Erngt, president of FDR Design Ine. of Buffalo, Minn, has reported worldwide sales of more
than 100 G as5lass desacesOmore that half of which were sold in Horth America Sparkhke Lid
of Helsinki, Finland, mamdfactaresthe GasSlass, whichisimported by FDR for 1.5, sales

OThe Fasilass is an accurate, easy-to-use, portable and nore destructive method of testing IG5
for fill lewel, O said Ernst. Investin ert in both filling devices and wn proved QO procedures are
testam ents to the influence that gas filling has placed on ow industry,

Drgarnzations such as AAMA IGMA and ASTI are considering the quality and durability of
gas-filled IG U s with a focus on both wutial fill rates and gas retention These orgardzations are in
the process of determining future testing required to certify industey products and could use more
help from window and door fabeicators The heart of the matter 15 the length of time a
fenestration product will perform, relative to its concerdration of gas, to the lewel it was tested
atud sold.

Gas Filling In-Dep th




The cost of gas filling requires a close look at theee areas:

O Enown cost related directly to gas filling,
O The walue of shop floor space; and
O The comparry O s viewpotrt toward product dorability in service (intanzitles).

The known costs are the easy part and are addressed below. A square foot of floor space carries a
cost when space is no longer available, The effects of gasfilling processes on flow and floor
space need to be considered. The cost of gas-filled IGU guality is difficult to quantifyy because no
mdustry standards exist in the Tmited Statesfor gas retention. Although the cost of gquality 15 the
most difficult item on which to place an exact figae, it 15, perhaps, the most importart item to
cotus det.

St ) nown Cost
Determirang the known cost of filling requires separation of labor to fill urats, the actaal volume
of gas used the cost of the gas and any additional matertalsrecommended by the sealant or
spacer supplier, such as gas-tight pop rivets and fod tape. Capital needs to be considered as well
bt the numerous options avalable moake 1t diffi cult to pinpoint.

&z an example, the followingisa basic description and cost breakdown of the three most popular
methods used today (see Table 1 for defals and assumpfions) and the newest innovation to the
market, filling with ligud argon vang the Quik-Dosed method.

Quik-Diose iz a fully sutomatic argon filling system marketed by our company and mamfactired
by Besten Inc. of Clewveland. This system 15 wdoue to the industry in that it injects a visthle




metered doge of ligud argon into the urat, which ObolsO in secondsto gaseous argon,
displacing ambent air i the unit from the bottom through the same opering that the ligud argon
17 dispenszed.

Another method, timer fill, 15 one of the most prevalent systems i use today due to its low
capital cost. This system displacesthe air in a wit by panping argon gas for a pre-determined
length of time at a specified flow rate into the bottom of the wit. Bystem s can vary from a single
station to multiples of ten depending on the needs of the producer.

Vertical auto fill iz a fully automated system used in vertical IGU processing lines m armfachred
by equian ent suppliers such as Bystronie Ine, Willian Design Ltd. and Lisec. These systems fill
IGU s duning the ress assembly process by either filling the [GU duwing assembly o by filling
the press cham ber with argon before assembly of the top lite, plercing the spacer or filling in a
similar i oatwer as a sensor fill wit does. According to Bally, the Bystronic system may use as
little as 120 percent of the IGT caaty in the fill process, depending on urat shape, with 11l rates
i1 the upper F0-percent range, withowt plercing the spacer.

Vertical sensor fill 15 a system that utilizes sensorsto moomtor exit gas while utdts are filling. One
type of sensor fill uses oxygen sensorsto determine the lack of oxyzen leaving the urut, while

atinther uses a conductiaty sensor to measare the percent of the fill zasthat replaces the air
s de the unit.

211 of the commercially available filling m ethods employed today are capable of at least a 90-
percent fill rate. Extra care needsto be used when filling urits with irdernal grids The additional
turbulence created by internal grids generally requires additional filling tim e when using a timer
fill system. In addition, expect to have the fill percent reduced by the wvolume of the gnd hollow
when checking a wut for fill rate. The only known method of filling the grid hollows 1z a rue
vacuum-filling system, which 1s not avatlable comm ercially today.

Table 1: Comparison of Gas Filling Technologies+

i ategory Umits’® hours [% of cavity Labor $funit  [Argon $iunit T otal: $Aunit
Ligud Fill 1,200 200 0 043 043

Timer Fill 1,200 200 16 035 195
Vertical Auto (1,200 120-a00 0 021-10% O21-.105
Vettical a0 300 AT 032 180
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* Assumptions:

1.240 x 360 x 5720 arspace = .51 lters per vt
Elﬁp""

2. Liguid atgon cost= $.002 per literMh

3. Ligquid fill = no labor (fully automated); add labor to f1ll opering if applicatle

4. Tam er fill = taro persans to fill and final seal wits

3. Vertical auto fill = no labor (Fully automated filling); add labor to fill hole sealing 1f
applicable

B, VW ertical auto fill uses 120-600 percent of cavity wolume to fill (varies with the

sy atett)

7. Vertical sensor fill = one person to fill and final seal vt

2. $12/Mhour wages and benefits

Q. Liguid fill asmumes a 30 percent system loss (estimated)

*Ad ditional comp onents and lahor if required:

1. Pop rivet 5) for metal spacer umts

2. Owerseal for metal spacer wnits

3. Spacet prepatation if necessary

4. Flagtic fill hole protectors for metal spacer wuts

3. Fodl tape to cover lance holes in foam spacer wits

f. Butyl corner seal material for Daras eal [ urits in lguad-fill system.

Floor Space

It iz difficult to determine the cost of floor space required for an offline filling station. Although
required floor space generally is small, offline filling often involves additional m ovement and
staging of racks of IGU sto be processed An operation making 1 200 [GUs per day that iz one-
half day ahead of the glazing lines can ocoupy 5300 square feet of waluable shop floor space
easly qust in staging of glass. In addition the extra step in the process can becotm e an additional

bt den when dealing with rush orders.

Automated inline filling doesnot require the additional 1abor; 1t uses mirmal floor space and
taterials flow management 15 reduced with the exception of sealing argy holes in the spacer
required for the filling process. Howewer, when considenng an inline filling system, be certain
the cycle time of the gas-filling operation does not affect the expected thr oughpt of the IG
process. An automated line will only movwe as fast asthe longest cycle time 1n the process.




Intangihle Cost

How real do you believe the recent itigation threats are, and what do you wart to do abost
them? How far do you warnt to go to ensure that the product you send out the door 15 what yvou
have advertised? Only a complete review of the needs of sales, matketing and the plant can
answer these questions. The only certain statem ent that can be made 18 If you do not hawve sound
IGU fabrication procedures, materials and a reliable method of product QC 10 place, you ate
alteady behind some of your competition. Because vou carmot see gaseous argon going into a
unit, attention to all of the details in the IGU fabrication process and a good effective QC
program are itmperative to producing quality G0 s,

The real cost of gas filing 1z difficult to pipoint. & detaled study of your existing IGU process
caty tell ywou the cost of your labor and moaterials. But the direction you take to prepare for the
fubire will answer the rest of the equation. Are you confiderd your existing IG systems will
produce [G s that will pass future testing recuuirem ends? WAll you invest 1n additi onal QC
procedures, equipn ert and persormel? What effect will additional gas-filled IGU standards have
ot the sales of your products? [smembership in techmical orgamzations govertnung the testing of
feniestration products worth yow inovestn ext?

Set up multiple discipline teams to study each area of concern and establish specific goals and
titn elines. ¥ou should be able to determine your direction and have enough inform ation to
atswet this question: What will gas filling cost my com pany?

A0 LJoe Almasy is aproduct specialist for TruSeal Technologies Inc., based in Beachw ood,
Dhio.
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