CHUIKEeHHMe pacxoaa ¢:Karoro
BO3/1yXAa, 2JIEKTPOIHEPIUH,
MOBBILIIEHHE
IHPOM3BOAUTEIHLHOCTH B
IIAHHOU IMPOMBIIIJICHHOCTH
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OTnITUMN3any [CIHUBAHUSA

CMeliuBaHue

1 OnruMusanus
IIPOLIECCA CMEIIMBAHMSI
2 Bo3sBpar nbuiu




T'unoBasi cxema MHUKcepa

!!pical Mixer ItoP Exhaust

! MNorgren R18

Filt #1

ilter %

I —— I > Ross 27 or §/C ﬂ
sk i

Factory
Supply

Transducer

q

Norgren R18 - #2 (620's)

Should be
Jtimes
volume of
ram
cylinder,
but may
not exist!




OnTuMn3anuga cCMelIuBaAHUSA

OCHOBHBIMM CYIIIECTBYIOIIMMHU MPOOJeMMaMHu
MPOU3BOANTEIbHOCTH, CBA3AHHbIE C KJIANIAHAMUA
SIBJISIOTCS :

* OTCYTCTBHE HYKHBIX 00bE€MOB MOCTABOK

e JlliuHA ¥ KOH(UTypauust TPYO U CBA3aAHHbIE C
TUM OTPAHUYCHUS]

* OrpannyeHus GUIbLTPOB U PEryJasiTOPOB
 [IponyckHasi CIOCOOHOCTH KJIANIAHOB




OnTuMusainusa cMeIIuBaAHUSA

IHHOTEHITMAJIbHAA BO3IMOXHOCTS :

YMEHBIIINTE BPEMEHU CMEIIMBAHUS, 3a CUET
YMEHBIIICHUS BpEMEHHU 1uKiIa poropa. Kpome toro,
YMEHBIIICHHUE PAcXojia CXKATOTro BO3AyXa, 00JIee BHICOKAs
HaJIe)KHOCTh U 00Jiee HU3Kasl CTOMMOCTD KJIallaHa.
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OnTuMu3ainusa cMeIlIuBaAHUSA

SERIES 59

VYR LYES

PILOT =
PORT .
| T0 ACCUMULATOR
 CHECK
— VALVE

INTERNAL
-PILOT
SUPPLY

AIR/SPRING _-
RETURN
Advantages HIGH, CONSISTENT SHIFTING FORCES IN BOTH DIRECTIONS
CHECKED ACCUMULATOR AIR & SPRING RETURN

« Accumulator stores several times volume of air + Spring provides consistent shifting force at low
required to shift valve pressure

+ Accumulator (nol direct inlet) feeds air spring + Air provides maximum shifting forces at both
and pilot higher and lower pressures

+ Check valve protects accumulator from inlet + Air spring counterbalances air pilot pressure for
pressure fluctuations consistent operation

+ Accumulator bleeds to atmosphere when inlet + Spring provides memory
pressure is removed

1 Valves that don't stick




OnTruMu3zupoOBaHHAA CXeMs
CMeEIlINBAHUS

MAC PPC
Single POR Down Pressure Exhaust
. + *
|
I
|
|
|
| 4
| MAC 59 Series ﬂ
00— MNorgren R18 - #1
—— -l# L
| _ | |I 1 | Transducer

Factory ‘ |‘

Supply Filter [
\J #
Should be ;£ | >

Jtimes
volume of -I{

Morgren R18
#2

Filter

Closed Ball valve
oruse aplug




- OnruMu3anusa CMEIIUBAHUSA

PesyneTrar - Bpems 3arpy3Ku
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ONITHUMHU3AIUA CMEIIINBAHUA

Potential Gain from Reduced Ram Cycle Time
Gain
Potential Savings per Ram Cycle in Seconds 3.0
Avg No. of Ram Cycles per Batch ?? 1
No. of Mixers 2
No. of Batches per 8 Hrs(all mixers) 700 New No. of Batches per 8 Hrs(all mixers) 726 26 batches
Avg. No. of Batches per Mixer per 8 Hrs 350 New Avg. No. of Batches per Mixer per 8 Hrs 363 13 batches
Avg. Time per Batch in seconds 82.3 New Avg Cycle per Batch in seconds 79.3 3.0 seconds
Batches per 24 hours 2,100 New Batches per 24 hours 2,179 79 batches
No. of Batches per 350 days 735,000 New No. of Batches per 350 days 762,811 | 27,811 batches
Calc Table
24hrs x 60 min. x 60 seconds = 86400 seconds
8 hrs x 60 min. x 60 seconds = 28800 seconds




NTUMHU3ALUSA

VICIIIUBAHU A

100 PS8l Leak $ Cost of Compressed Air
per 1000 cu.ft.
Leak Dia. cu.ftlyr. 0.26
(in) (350 days)
0.13 13,104,000 $3,407
0.25 52,416,000 $13,628
0.38 117,936,000 $30,663
0.50 209,160,000 $54,382
25 PSl Leak $ Cost of Compressed Air
per 1000 cu.ft.
Leak Dia. cu.ft.lyr. 0.26
(in) (350 days)
0.13 4,536,000 $1,179
0.25 18,144,000 $4,717
0.38 40,824,000 $10,614
0.50 72,576,000 $18,870
Leak Size in Inches 0.13 0.25 0.38 0.50
100 P8I Air Loss Cost for 1 year = $ 85176 | $ 3,407.04 | $ 7,665.84 | $ 13,595.40
(ram up pressure on 25%)
25 PSI Air Loss Cost for 1 year = $ 29484 $ 1,179.36 | $ 2,653.56 || § 4 717.44

(ram up pressure on 25%)
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VALY E S

NTUMHU3AUSA

ICIIINBAHNA
6.8 Bar Leak $ Cost of Compressed Air
per cubic meter
Leak Dia. cu.meterlyr. 0.01
(mm) (350 days)
3.2 371,060 $3,390
6.4 1,484,242 $13,559
9.5 3,339,544 $30,507
12.7 5,922 696 $54,104
1.7 Bar Leak $ Cost of Compressed Air
per cubic meter
Leak Dia. cu.meterfyr. 0.01
(mm) (350 days)
3.2 128,444 $1,173
6.4 513,776 $4,693
9.5 1,155,996 $10,560
12.7 2,055,104 $18,774
Leak Size in mm 3.2 6.4 9.5 12.7
6.8 Bar Air Loss Costfor 1 year = $ 84742 | $ 3,389.67 | $ 762677 $ 13,526.10
(ram up pressure on 25%)
1.7 Bar Air Loss Cost for 1 year = $ 29334 $ 1,173.35 | $ 2,640.03 | $ 4.693.40
(ram up pressure on 25%)




ONITUMU3AIUA CV

BAaHUA

100 Ram Down $ Cost of Compressed Air
per 1000 cu.ft.
Piston End 0.26
Mixer Ram Vol. $/Ram Down
270 12.30 $0.0250
370 17.60 $0.0357
620 20.75 $0.0421
100 RamUp $ Cost of Compressed Air
per 1000 cu.ft.
Rod End 0.26
Mixer Ram Vol. $/Ram Raise
270 12.01 $0.0244
370 17.18 $0.0349
620 20.38 $0.0413
25 RamUp $ Cost of Compressed Air
per 1000 cu.ft.
Rod End 0.26
Mixer Ram Vol. $/Ram Raise % Savings
270 12.01 $0.0084 65.39%
370 17.18 $0.0121 65.39%
620 20.38 $0.0143 65.39%

Mixer Size 270 370 620
Ram Cylce Cost (old)| $0.0493 $0.0706 $0.0834
Ram Cylce Cost (new)| $0.0334 $0.0478 $0.0564
Ram Cycles per batch 2 2 2
Batches per Day/Mixer 700 700 700
Number of Mixers 1 1 1
Total Savings per Day| $ 2230 | % 3191 | § 37.85
Days Worked per Year 350 350 350
Savings per Year| $ 7807 | $ 11,67 | $ 13,247
% Savings| 32.3% 32.3% 32.4%
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TCMaA VJiaBJI¥

Onucanue npuMeHeHU

CDI/IJ'IBTp MCIIKHW OYHIIIAIOTCA MI'HOBCHHBIM, 06paTHBIM
HMITYJIBCOM BBICOKOI'O JABJICHHUS CKATOI'0 BO3YyXa C YHUCTOM
CTOPOHBI MCIIKA.

Nmmynbe BeIpabaThIBacTCsl BO3AYIIHBIMU KJIallaHaMH,
PACIIOJIOKEHHBIMU HaJl KAKJIBIM PSIIOM MEIIKOB, BCE
OTBEPCTUS COMEN HAIIPABJIEHBI B LIEHTP KaXKI0T0 MEIIKA.
Br16poc Bo3Iyxa ONTUMU3ZUPOBAH PACTIONOKEHUEM CBEPXY
Ka)KJI0T0 Metika /st 3EeKTUBHOTO BHIOMBAHUS MBUIH 110




_HCTEMA yJIaBJIUBAHUA NbLJIH

IIpo6aemMbl moTpeduTe e

vHenanexxnoe cpabaTpiBaHUE KIAIAHOB M3 3a 3arPSI3HEHNE

BOKPYT 3aBO/IA.
vIpymoaocTymHOCTD KIIaaHOB B CIydYac HEOOXOIUMOCTH

3aMEHBI.
vHeT BO3MOXKHOCTH ISl YCTPAHEHHUS HETIOIAI0K




CTeMa YJIABJIUBaHUA NbLIH

Iloay4YeHHbIE IPEUMYIIIECTBA

IIpumenenne Mac Valves maet npeuMyIecTna:
vBricokuii BO3/YIIIHBIN ITOTOK;
vHanexxnoe cpabarsiBanue (He 3aBUCST OT 3arpsA3HEHMI BOKPYT 3aBOJIa);
vIIOBBILIEHHBIN CPOK DKCILTyaTalHH. ;
vHeuyBCTBUTENBHOCTD K 3aIPA3HEHHSIM;

vilIupokuii Arano30d pabounx Temueparyp (KiIamaHa pacoNOKEHEl Ha YIIUIE);
v'Bosmoxnocts pemonta (MAC + MURR).

EXT
PILOT
PORT \

[IT!
ey T0 ACCUMULATOR

INTERNAL
~PILOT
SUPPLY

ACCUMULATOR’

AIR/SPRING __—-——
RETURN




COXpaHEeHUd BO3AyXa

/3 AR B

Ucnonb3osaHmne MAC VALVES pgnsa so3ayxocbeperatowiei uenm :
Mpeccol NRM Bag-in-Well
Mpobnema: MeLoK 3anonHAETCA B LWUMHE AN
n3aumnn.fllocne UMKNA BYIKAHN3AUNN, NOPLLUEHb TOZIKAET MELLOK
MINHAPbI PXKEKTOPA BblABUTAIOT LWNHY N3 GOPMbI.
NocneacreuaA: YTeuka Bo34yxa BbICOKOro AaBJieHnA Korga
NOPLUEHb YAEPKMNBAETCA LNIMHAPOM BBEPXY BO BPEMA LIMKANA
BY/IKaHM3aLUMN. MoTeHUNanbHO 3TO CTOUMT MHOTO SS.

PeweHue: Bo Bpema UKMKAQ BYJIKaHMU3ALNN, UCMOJSIb3YEM
HopMmasibHO OTKpbITbie MAC 56 nnu 57 cepuun ana 3akpbitTma
noaayvu Bosayxa. ocne BysIKaHU3aUMKM, 3aNUTbIBAaEM KaanaH
ANA BO3BPALLEHMA BO34yXa B LMAUHAP.

Pe3ynbrart: 3aBoa MoXKeT SKoHOMUTb A0 40% BOo3A4yXa.
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1  Bpulo pacunTaHo, YTO MUHUMAJIBHOE JABJICHUE ISl YAEPAKAHUS “‘pabounx
WHCTPYMEHTOB” B UX “JIOMAIIHEN MO3UIMA MEHBIIIE, YEM HOPMAJIbHOE
pabouee naBieHue. [lockonbKy MoTepy U3-3a YTEUKU MPONOPIIUOHAITBHBI
UX «a0COJTIOTHOMY» JIaBJICHUE, MOTECHIIMAIBHO MOXKET OBITH IOCTUTHYTO
50% cHmXeHHue NOTPEOICHUS BO3AyXa BO BPEMST «OTAbIXa»!

2  Hcnonw3ys ynpaBiasieMblid MUJIOTOM PETYISTOp «0e3 cOpocay naBlieHUS,
BO31YX, «TEKYIIUK» K OKOHEYHOMY YCTPOMCTBY OKa3bIBACTCS B CUCTEME,
KaK B JIOBYIIKE.

3 Korma MaimHa «OTAbIXaeT», BBIOUPAETCS HUXKHEE, JABIICHUE «OTAbIXA.

4  YTE4KHM B COOTBETCTBHHM C JABJICHUEM CHHIKAIOTCS 1O «IIOKOS»,
COXPAaHSASICh HA OTOM YPOBHE JI0 pecTapTra MallvHblI.
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Conlrafs
pmalion | Pemalics | Hed - [F48) BE0-£750 w Far {Bd8) SEC-4753

Ha AIR %VEE CIRCUIT

l "l|'|ﬂ7-.l'ﬁ- Remdd .'!.- o A0S » Whorn . W1 LESROI045

MAC PRESSURE SELECT

REGULATORS \ﬂ .

;frl *— PILOT PRESSURE GAGE

Monnier Non-Reliving __ ——»
Pilot Operated Regulator

4

‘H\“SECONDARY PRESSURE GAGE

VALVES



YIIPABJICHUE YTECIKaAMHU

1 B naecanbHOM MHUPE YTEUYEK HET — KPOME CIIY4acB
MCIO0JIb30BaHUS KJIallaHOB 0€3 YIUIOTHUTEIbHBIX
ITOBEPXHOCTEN !

2 Kak I'OBOPHJIOCH PAHECC YTCUHKH IIPOIIOPIHUOHAJIBbHbI JdBJICHHUIO
B CUCTCMC.

3 PacuuraB MuHHMManIbHOE paboyee TaBJICHUE U CHU3HUB
IABJICHUE B CUCTEME JI0 HETO MBI ITOJYYHUM OOJIBIIYIO
SKOHOMMIO U C YTEUKaMH U 0€3 HUX.




CBMATHUYECKHUMU Mpecc-morpyv3dukK
McNeil

McNeil Press Loader Up & Down Analysis (Do First)

Cure Time (min) 11.00
Press Open/Close Time (min) 1.50
Air OFF "loader up" at green tire pickup (sec) (i.e. - the loader is down) 5.00
(min) 0.08
Air OFF "loader up” during loading and shaping (sec) (i.e. - the loader is down) 10.00
(min) 0.17
Total Machine Time to Cure 1 tire (min) 12.50
Total Time Air is Off "loader up” to cure 1 tire (min) 0.25
Total time Air is ON "loader up" to cure 1 tire (min) 12.25
Number of tires produced per day 25,000
MNumber of Days per year 365
Number of "loader minutes" per year that pressure in on these cylinders 111,781,250
Fraction of Loaders with leaks (%) 60% HIGH/LOW?
Average equivalent diameter of the leak (in) 0.040 BIG/SMALL?
Full line pressure (psig) 96
Leaks thru holes can be approximated by the equation: Qs=14.5xPxDAZxE 1.7 5CFM @ psig
Total Leakage per Year 111,506,432 SCF @ psig
Cost of 1000 5CF (§) $ 0.26
Annual Cost of these leaks (§) S 28,992
 New solution would use full line pressure when press is open, but minimum "Hold Up" pressure when the press is losed
Minimum "Hold UP" Pressure (psig) 20
Calculated Leak per hole 0.5 SCFM @ psig
Total Leak per tire while the press is closed | § 5.71 S5CF@ psig
Total Leak per tire while the press is open & 2.22 SCF@ psig
Total Leak per tire | § 7.93 SCF
Total Leakage per Year 43,412,313 SCF
Annual Cost of these leaks| § 11,287

Savings S 17,704




MATHUYECKHH NIpecCc-IorL

Ay D )
B [
McNelil
McNeil Press Loader Chuck Expand & Collapse Analysis (Do Second)
Cure Time [min]-
Press Open/fClose Time (min)
Air OFF "loader chuck expand OR retract"” at green tire pickup (sec) (i.e. the air is never turned off) 0.00
(min) 0.00
Air OFF "loader chuck expand or retract” during loading and shaping (sec) (i.e. the air is never turned off) 0.00
(min) 0.00
Total Machine Time to Cure 1 tire (min) 12.50
Total Time Air is Off "loader chuck expand OR retract” to cure 1 tire (min) 0.00
Total time Air is ON "loader chuck expand OR retract” to cure 1 tire (min) 12.50

Number of tires produced per day
Number of Days per year

Number of "loader chuck expand OR retract minutes” per year that pressure in on these cylinders 114,062,500
Fraction of Loaders with leaks (%) 50%
Average equivalent diameter of the leak (in)

Fal e pressure (o) INNEGE

Leaks from holes can be approximated by the equation: Qs=14.5xPxD"2xE 1.7 S5CFM @ psig
Total Leakage per Year 94,818,445 SCF @ psig

Cost of 1000 5CF (%)
Annual Cost of these leaks ($) S 24,653

Minimum "Expand OR Collapse" Pressure (psig) Assumed to be the same as the "Loader Hold Up" pressure

Calculated Leak per hole 0.523276 SCFM @ psig
Total Leak per tire while the press is closed 5.76 SCF@ psig
Total Leak per tire while the press is open 249 SCF@ psig
Total Leak per tire 8.25 SCF
Total Leakage per Year 37,640,128 SCF
Annual Cost of these leaks' § 9,786

Savings| S 14,866
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CONCLUSIONS
From the Data Provided, @
Loader Up Down Leaks are Costing
and
Loader Chuck Expand and Collapse Leaks are Costing
fora
Grand Total of:

If the pressure on the Loader Up can be reduced to:

and
The pressure on the Loader Chuck Expand & Collapse can be reduced to:
then
Loader Up Down Leaks will Cost
and

Loader Chuck Expand and Collapse Leaks will Cost
fora
Grand Total of:

Resulting in a total Energy Savings of

ROI
Approximate number of presses in this model
Cost of hardware (ea)
Installation cost (ea)
Total cost (ea)
Grand total
Simple "payback"

psi
per year

per year

per year

psi
psi
per year
per year

per year

per year

3.18 years
38.13 months
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X A4BJICHUUAJIA

HUAJIUHAPA

OOBIYHO IMJIMHJP BBINOJHIECT pad0Ty B OJHOM HalpaBJICHUHU

OHpGI[CJII/IM MHWHHUMAJIBHOC AaBJICHUC, KOTOPOC MOKCT
HNCIIOJIB30BaThCA IJIsA O6paTHOFO X014 IITOKA HMUJIINHAPA

JloGaBUM perymnsaTop i 00ecIieueHus MOJHOTO pabodero
OABJICHUS ¥ HU3KOTO JIaBJICHUS JJIsI 0OpaTHOro XOza IITOKa
AJTHHIPA.




AU DASMEeDOB TBbYOOK M
coeANHEHUN

MAC Valves 6onee nonroseyHbl, 4em KsianaHbl KOHKypeHToB. CTabunbHas
paboTa B CypOBbIX YC/IOBUAX.

Pa3smellan KnanaHbl Kak MOXHO banKe K NpMBOAAM, KaK 3TO BO3MOXKHO,
obbem BO3ayxa, KOTOPbIM TPATUTCA HA 3ano/IHeHMe TPYOOK 3HaYUTENbHO

YMeHbLLIaeTcs.
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cTeMa peKynepanun Bo31yXxa

YR LYVES |

YacTo 3apaBaembie BOMPOC:

MOXHO /I NOBTOPHO UCMNOAb30BaTb BO3A4YX,
KOTOPbIXM Mbl BblbpacbiBaem B atmocdepy?
OTBerT:

[1a, ecnn Bbl HanaeTe NPUMeEHeHMe ANA Bo3ayxa C
bonee HU3KUM AaBNEHUEM.




MpuHuMn paboTbl

2 U30/1IMPOBaHHbIX pe3epByapa C
pa3HbIMU gaBAeHUAMMU

(L) 300 | x 11 bar-a = 3300 nl’s
(R) 3001 x 3 bar-a =+900 nl’s

BLYES

1 cucrtema AByX pe3epByapos C
paBHbIMU AaBAeHUAMU

4200 nl’s / (300 I+300 1) =
7 bar-a (6 bar-g)

4200 nl’s
300 300 300 300
liters liters liters liters
@ @ @ @
10 2 6 6
bar-g |- bar-g bar-g |- bar-g




CyuiectByoLlasa cMcrema

LUnanHAapbl 3aXXKMMHOMO NaTPoOHaA U PblYaXKHbIX
noabemMHWKOB BO3AYLIHbIE
Bydep moxeT 6biTb BO3AYLLHbIM UIN SNEKTPUYECKUNN

| buffer |
300
liters
"virgin"
SUPPLY ----- > V1 |-—---> TIRE -——--> V2 |-----> ATMOS
2W:NC 2W:N

closed 10 open
bar




= Cucrtema pekynepauum so3ayxa

I£|,O6aBl/|B K/1aladaHa U pecunuBep, Mbl nosiydaem BO3MOHKHOCTb

MCNO/1b30BaTb YaCTUYHO BO34YX U3 LLUUHbI ANA
HaMoO/IHEHMA CeAVIOLLLEN LWNHbI.

"virgin"

Vi |—-X---

2W:NC

closed

BN

~—— [ --—-> ATMOS

i s e ¥ s
2W:NC

open closed




2/1bHOCTb ONepaunn —
Lar O

B ycTOM4ynBOM COCTOSAAHUM, LUMHA HAXOAMTCA NOA
AaBAeHMem OCTAaTOYHOro Bo3ayxa OT npeablayuiero
LMKAa U3 pecusepa 3.3 bar-g.

VYR LYES

vcrgln in

SUPPLY - - -----

open

.x ATMOS
[2w:NO

closed

open closed
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VALY E S

V3 3anuTbiBaeTCs M BbIX/JI0M C LUMHbI NONaAaeT B pe3epsyap.
[laBneHne NpuUXoauT K paBHOBECUIO.

"virgin"
SUPPLY ----—->
2W:NC

closed

-x ATMOS
2W:NO|




A1) 5 &
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LLar

PaBHOe gaBneHue B WMHe n pecusepe 6.7 bar-g

"virgin"
SUPPLY —-—>
2W:NC

closed

.x ATMOS
2W:NO|

closed




1renoBaTes e DIE
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Llar 3

C V2 cHUMaeTca NUTaHue 1 AaBleHne U3 LWNHbI
cbpacbiBaeTcs B atTmocdepy.
B pecuBepe gasneHue yaeprkmsaeTcs.

@
Q
[\

VYR LYES

"virgin"
SUPPLY. ——> V2 |--X-—+ V3 |--X- e --X-—- ATMOS
2W:NC 3W 2W:NC 2wW:NO|
closed open closed closed
to

exhaust

tire
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Liar 4

V2 & V3 3anuTbiBaloTcA U AaBsieHMe cbpacbiBaeTcs B LUKHY.
[laBneHne nepexogmT K paBHOBECUIO.

VALY E S

fill

from
"virgin" rec.
SUPPLY —-—> e H PR H et --X-— ATMOS
2W:NC 3W 2W:NC 2wW:NO|
closed open open closed
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NTOBC »HOCTb oOneatimun
VAR LYES

B paBHOBecuM gasneHue B WnNHe u pecusepe 3.3 bar-g.

"virgin"
SUPPLY ----—->
2W:NC

closed

-x ATMOS
2w:NO




TEZ10UE CHE o
pPleo = D

VALY E S

LLar

HoBbIil BO3AyX NogHUMAET AaBneHue B WwinHe ao 10 bar-g

"virgin"
SUPPLY —---






