Evaluation Test Result of MECHFit
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How the "MECHFit" Fitting Works? (Total Cost Comparison)
BM MECHFit=1.00 " Jlabor " JPipe ) Fitting

?:;’:3:;“9] 123.48 $56.56 Copper : 1.86
PP-r (fusion) $40.02  $28.49 W PP-R :1.03
Press & PEX Pex Press : 1.18

MECHFit

& PEX




MECHFit / New generation !

Comparison

Work Flow Chart

Fire Risk

Mormal

Fair

Blow-out risk

Excellent

Brazing

Copper

Compressicn

stainless B

Machine Press

FE-X

Thermal Fusion

PP-r

| MECHFit

Multilayer

[4] |Cutof Pipe

Pipe correct Sizing
De burr
Cleaning & huffing (pipe)

Pipe correct sizing
De burr
Cleaning of pipe

Pipe rough cut is akay
MIL
Cleaning of pipe

Pipe correct sizing
De burr
Cleaning of pipe

Fipe rough cutis akay
Calibration tool

{Flound correction)

Cleaning of pipe

Mot Good Paoints

Fin-hole trouble

Lime scale

Corrasion/ pitting corrosion
Mon-flexible pipe
Mon-stable copper price
Heavy equipments

Installation skill of labaor

Pipe twist & screw back risk
Lime scale

Caorrasion

MNon-flexible pipe

Cluality of copper ring

Loasen of nut

Creep phenomenon
na O-ring fitting (some)
Metal detector

Machine jaw profile

Temperature control
Rain water

Dust at the job site

Pipe thermal expansion
PPrwelding sludge inside
Metal detectar

Size application each

Installation skill of labar

Fitting cost high
Permanent joint

Water leak test

Along with the manuals

Along with the manuals

Along with the manuals

Along with the manuals

COCOMECH

Along with the manuals




PP-r Thermal Fusion connection

(1) Electric Power voltage reduction risk
(2) Temperature control---------- decrease of device heat risk
(3) Depth gauge inadequate depth risk

(4) Start up the heat device ---- different set-up risk
(5) Hold to cool, straightforward —Holding time risk
(6) SKILL is needed imperfect connection risk

Tool (skill) was the key

@ Compression type
connection

bm mi ‘ é& (1) Pipe twist & nut loosen risk

(2) Creep & blow out risk
(3) Stress corrosion crack risk




PP-r vs MechFit
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Project reference ( MECHFit)

ALY S NRN

Physical
Evidence

No. | Year Name of Structure [i::] Area Client Consultant Construction Company | MEP Construction Company Situation
1| 2009 D-1 Tower 80F Dubai Emirates Sunland National Engineering Bureau Kelle Hastie Intemational UAE Under Construction
21 2010 Traders Hotel 30F Qatar | Sheih Faisal Bin Qassem Al Thani DIWAN Al Habtoor Engineering Target Rotary Under Construction
3 | 2010 [Mational Convention Center (Extention)| 50,000M2 | Qatar Qatar Foundation KEOQ International Midmac-Sixco JV Midmac Completed
4 | 2009 Marina Bay Sands Singapore Marina Bay Sands MBS Ssang Yong Shin Nippon Completed
512010 Hotel 81 3 Units | Singapore Hotel 81 C &P Consultants Integrated Engineering Completed
6 | 2010 Subway Chain Singapore Subway MPB Services MPB Services MPB Services Completed
7| 2010 |Single Apartment @ Bayshore Park| 1 Units | Singapore Owner | & J Plumbing Completed
8 | 2010 | Single Apartment @ Dover Road | 1 Units | Singapore Owner Mel Works Engineering Completed
9 | 2010 | Single House @ Jalan Menarong | 1House | Singapore Owner Aya Fuji Engineering Completed
10| 2010 Farrell Condominium 60 Units | Singapore Premium Land Architect 61/ UPC Chang Hua Construction Markpoint Engineering Under Construction
11 { 2011 | Hundred Tree Condominium | 400 Units | Singapore | City Development Limited Squiremech Tiong Seng Markpaint Engineering Under Construction
12 | 2011 Volari Condominium 80 Units | Singapore | City Development Limited Squiremech Tiong Seng Markpoint Engineering Under Construction
13 | 2012 |NIPRO Medical Equipment factory Indonesia NIPRO SHIMIZU SHINRYO Under Construction




Dubai “D-1 Tower”
Dubai, U.A.E.

80 stories (284m high) Residential tower building
(Approx. 455,000 fittings & 97,000m PEX pipes)

-Clients : EMIRATES SUNLANDS

- Consultants : National Engineering Bureau
: Holfords Associates

-Main Contractor : Kele

MEP Contractor : Hastie International

PEX pipe (16-32mm) were used for both
horizontal and vertical piping line for hot and
cold water supply.
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2 Estimation

MEHFit+PEX PPr+ Thermal Fusion

Cold water

HOT water

T
Vs e 0 0
e / 5 1 oL 27 5L 1 [25x3/4MaleAD 28 oL
A : 4 28 psL 2 5x3/4MaleAD G [pox1/2FL
A% 2 5L 29 [p5X20RT 3 5L 29 oL
3 sl 30 oL 4 b5l 30 oL
4 [25X20RT 5 oL H_ [pox1/2FL
1§ 5 [poxasL 1 0x1/2FL 6 P5X20RT
6 [pox4sL 32 [25X20X20RT 7 poxasL
7 ot 33 oL 8 poxasL
8 oL J [20x1/2FemaleAD 9 poL
PEX= No Elbow is necessary A poxi/zrL 34 ot A Boxi/orL
ez : 4 9 oL 35 oL 10 |P5X20RT
PPr = Limited Reduction portfolio B 20x1/2MaloAD K 20x1/2FL 1oL
e 10 [25X20RT 36 poT 12 poL
namely, need more fittings B poxi/2FL
L poxi/2FL 13 P5X20RT
PPr = Need socket at every 4m C_posi/zFL 38 po. 14_pot
13 poT 39 oL 15 poL
, M_ [20x1/2FL wB 16 oL
Pipe Length(m) D [Ox1/2FL 20 poL C_ DOx1/2FL
Ceiling 15 oL 41 oL 17 oL
39 1 16 poL N [p0x1/2FL 1 poxi/2FL
17 oL 42 pot 18 psL
25 13 25 9 E  P0x1/2FLwB 19 psL
20 23 20 18 18 5T 20 PP5X20X20RT
19 [25X20X20RT
, , 20 poL 21 oL
Down wall 14 points 8 points 21 boL D Doxi/2FL
22 oL 22 ot
20 14x2=28 20  8X2=16 F_ |Ox1/2FLwB 23 poL Down POL 8pcX2=16
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Lakoriday
Cal. Rate
US$32 00

3400 h

3 Estimation

Labor rate (Commission rate) =1 day 8h iAuthor
How many

[Statically based commission rate]

[BRTERE]

ERRRIRORN

EEIE CTARTEAETN

Based on "Estimation Standard List” in Japan,

uPYC Fipe and fittings (BM)
TS connection 100%
Commeszton rate” | Labor cost
(Person~m) |{US.~m)
154 0. Us3i147
208 ! Us$1.098(
254 Q07 I
324 ; LUsS§2.53

LABOR QAL

apan
sitn

(Authorized by Japanese Government)
Labor cost per 8 hours per a day is listed as a personal labor cost standard include administration cost

oaet o R ] LR R g L

W CHIVER

PEX & Press system{Cal.)
Stainless Press (Listed)

e

15A
204
254
S8

Ptress 100%
TS connection x 113%
Commasion rate |Labor cost
(P= L. m)
0052 i 1US51.66
0.071 [N us§2.27
[GE] | U552 B8
0.106]} LU553.38
Copper Pipe system (Listed)

brazing conection 100%

'S connection x 128%( Cal.

Commesion rate |Labor cost
(Person~m) [(US.~m)
0.059 L551.88
0.082 US52.62
0.105 LUS5§3.36
0.129 Us§4.13

= [ » Commision Rate - Number of person reguired for a connection of 1M pipe and fittings.

A MBI =AW (N T

PEX & clamp method T EE (SGP-VA)
Table2
Commision rate |Labor cost Commision raie  |Labor cost
(Person.~m) |{LE.~m) (Person~m} |(US.~m)
0.04 Us51.28 0089 US32 85
0.05 IS5 1.60 0,100 US§3.20
0.05 US51.60 0123 U553.94
0.06 U551.92 0.151 US54.83
Ll

[XPRESS system (Cal.) Table

=

PP-R Tube (Cal.) Table3
SGP connection ¥ 75%

PEX & clamp method x70%
vs BM
Commesion rate |Labor cost
(Person~m} |{L&.~m)
0.028 IS50.90[61%
0035 US§1.12|{56%
0.03%5] US§1.12]47%
0.042 US$1.34|53%

vs BM
Commision rate |Labor cost
(Person.~m} |{U&.~'m)
0067 LISS2. 14 145%
0.075 LUS§2 40[(121%
0.092 LU532.95(125%
0113 LU533.62[143%




4 Estimation
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(-6 Estimation

D-1 Tower Estimation of Fitting & Pipe (ATTACH)

Liat UNIT & UNIT BE-1 UNIT B-2 UNIT C-1 UNIT C-2
fe=m st== iUF;:':;c] HOT CoLD HOT COLD HOT coLD HOT COoLD HOT CoLD HOT U_I Fﬂq-ﬁ E@mgENgTA
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S 7 o |D1 Towsr 87 it PRESS o] 'ff R A
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XZ5N _ 233-1008 Fixed Fftting Male 25 = 374 (L]
ﬁ UMNIT-A AED 2.348.34 AED 2,134.72 = = = : ZRA-1210 Fixed fitting Male 32 x 1 HH
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i
Qatar “Traders Hotel & Apartment”

Doha, Qataégﬁ_ |

32 stories Hotel and Residential tower building
(Approx. 13,000 fittings and 26,000m PEX pipes)

-Clients : Shanglira Hotel Group &
Sheik Faisal Bin Al Thani
- Consultants : DIWAN
-Main Contractor : Al Habtoor Engineering
*MEP Contractor : Target Rotary

PEX pipe (20-32mm) were used for both
horizontal and vertical piping line for hot and
cold water supply.










-Qatar National Convention Center
Extension Project (in Education City, Doha)

(Approx. 13,000 fittings and 26,000m PEX pipes)

-Clients : Qater Foundation
- Consultants : QP-Special Projec
KEO International




Dubai “Pentominium Tower”
Dubai, U.A.E.

240 Units residential tower

b =
=, || |56
N Wy, ] EE




Singapore “Marina Bay Sands”

Valuation
“Cost & Quality”

3,000 Units Hotel




MARINA BAY SANDS IR - HOTEL PACKAGE
New Proposal of Piping System for the Solution

against Deformation

i) Initial Idea as at Tender Stage

' 4 Anchor Point

Loop Expands

e

' % Anchor Point

Loop Expands

T

! 4 Anchor Point

Anchor Points to be provided at Suitable
Floors
(Mount on the Floor — Standard Method)

Loop Expands to be provided between Anchor
Points to absorb pipe expansion / contraction
& Building Deformation




MARINA BAY SANDS IR - HOTEL PACKAGE

New Proposal of Piping System for the

Solution against Deformation

i1) Idea as at Design Development (Previous

Idea)

' 4 Anchor Point

: Expansion Joint
(Rubber)

! % Anchor Point

Expansion Joint

il (Rubber)

! 4 Anchor Point

Anchor Points to be provided at Suitable
Floors (Mounted on the side of concrete slab)

Expansion Joints shall be provided between
Anchor Points to absorb pipe expansion /
Contraction & Building Deformation

**Found that Loop Expands cannot be installed
due to congested space in the shaft.

)

It causes much frequent maintenance by Owner

& higher potential of leakage in future.




MARINA BAY SANDS IR - HOTEL PACKAGE

New Proposal of Piping System for the Solution
against Deformation

iii) New Proposed Solution “ixPress” (MechFilis

Anchor Points to be provided at Bottom of Riser™

PEX é I ‘ Guide Pipe only unless the load at bottom exceed 21kN.
= Pipe will move by its expansion/contraction,

PEX I Guide & relatively moved by Building deformation.
CD/_ Differential of Movement gets larger and larger
' with the distance from the anchor point being further.
PEX 1 Guide p g
CD/_ To use ML tube (3 layer cross-linked polyethylene pipe),
PEX Guide which has well-pliability and flexibility.

A
”ﬁ

)

" —+ | Anchor Point | It enables to minimize number of expansion
~ joints and elbow fitting at branch pipe,
— which results higher reliability.




New Proposal of Piping System for the Solution
against Deformation

Really doesn’t ML Pipe come out from Fitting ?

No.

Once the Fitting 1s fixed properly, the pipe
will not come out forever.

ML pipe gives way at first
800 kgf i 800 kgf

Connection Points are still healthy




Singapore “Hundred Tree Condominium”
(14 o . . »
Volari Condominium

400 Units condominium
80 Units condominium




Also, you can embrace...

SINGAPORE

GREEN
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Water for All:Conserve,Value, Enjoy




Indonesia “NIPRO Factory”

Medical Equipment production factory




China “Tianjin Eco—City”

Joint Venture Project of
Singapore Tianjin Eco-City Investment Holdings Pte. Ltd. (STI
and

Tianjin Eco-City Investment & Development Co., Ltd. (TECID)

Valuation:

“Green” Total Area: 34.2sgkm

40km east to Tianjin downtown
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Internal Diameter "Mech Fit”
*“MECHFit” is designed with EN standard

27.2 +0.18

=relationship of bore to theoretical min of bore of pipe

" EN1254-3 standard

o i1ad s 4.3.2 Min. Cross Section area of bores
15
% er’ D16 Bore > 30% / actual 30.3%
| -

4.3.3. Table Min. wall thickness

]
|
|
|
|
|
|
|
W
5
T
9643 07
973
910 007
@11.78 007

D16 mm > 1.2 / actual 1.205

| oo ] ‘
| Yo R 74
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MechFit Flow Loss Calculation
TYPE CS5 — ZBR+S




Flow |
How d

Table -2 Pipe sizing tabulation chart

'21./min. is confirmed
0 you believe it?

Initial Head Loss available at the sub-mater = 1.5bar => 15m

1 2 3 4 5 6 7 | 8 9 10 11 12 13 14
: Assume Pie Lenath Vertical Residual | .
Pipe Loading F?emgr: tube Velocity |Head Loss e Length (m) Total Head | drop (+) or | Available | Residual Head Tm T?be
Reference | Unit G(T:S? ® | Diameter (m/s) |(mmfaqua)| Actual | Effective | Loss(m) | nse(-) | Head(m) | Head |required at ?nr;n;}er
(mm) (pipe) | (fittings) in (m) Fitting
1-2 22.0 047 20 2.5 42483 | 7.00 2.00 3.82 -2.5 15 8.68 20
2-4 16.0 0.40 20 2 283.22 | 1.00 2.00 0.85 0 8.68 7.83 20
4-5 13.0 0.35 20 1.8 234.14 | 1.00 4.90 1.38 0 7.83 6.44 20
5-8 6.5 0.20 16 1.8 337.08 | 1.00 6.60 2.56 0 6.44 3.88 16
8-9 5.0 0.16 16 14 21517 | 1.00 240 0.73 2.5 3.88 | _58a 16
9-A 3.0 0.11 16 1 118.79 | 3.00 6.30 1.10 - 5.65 (| 3.55 ‘) 16
Equivalent Pipe Length for MechFit Body unit: m \—/
. . Adapter . Tee
Niminal Dia Male Fermale Socket Elbow Terminal L Straight Branch
16 3.3 1.6 2.6 6.6 6.3 1.2 10.0
20 3.2 2.0 3.4 5.4 3.2 1.0 4.9
25 1.9 2.0 3.9 NA NA, NA NA




Hydrological parameter

& Sometime the result is inconsistent.

(1) Actual
2) Actual

 labo test (tomorrow) : 12L/min. W
| comparison test for PPr (tomorrow)

@) Actual
—CO0

| pressure loss per a fitting : data.
nverted to equivalent pipe length

- So that the accumulate results goes our data more

consiste

nt direction.




Water Flow Test MoZ { Double )
Pressure messure
Location Mo | eguipment Flowd 2 min)
(M=) timelsec)
Kitchen #OTW AT
Kitchen #OIW AT
o2
Kitchen
S —— Water Flow Test MoZ { Doukble )
FP-r 02 Pressure e SsUre
Bath Location Mo | equipmert . Flowd 2/ min)
Eath (Mpa) timelsec)
Mo Kitchen 20) 18.00
Bath .
ave rage o2 kitchen 20 15.00
Kitchen 20 15.00
avera 13.00
ke chFit 0z =
i Bath al 1714
ca Bath 21 1714
MNa.l Ma.2 sl
Bath 20 18.00
ave rage 1743
Mo &
< Mo.2 L
s S No.2
Ma 5
G Mo 3
¢

Purmip

Mo.d




TR ESat L TR ek
i kPasm (i kPasm
i 05440 04 0167
06 0450 i =36
G TE04 iE nER4
1 1187 1 iR
16mm 12 1637 Wrarn |12 1123
14 2151 14 1401
16 27249 16 1894
18 3371 18 2341
200 4074 2 e
2h0 6102 5 4 2488
3 8512 3 5033
[ 1fimm  y=1.2025 %™ Wmm  y=pgeog x ™ 2253 A BIE
e JE HIEE TmI - Eies iR T S HEDEAFE | —vpesp. Ly o
a SN i R ZEEE | BOmm | 16mm | _MAD WAD | Foodmk | ootr OSERD
(20mm) | {16m m L) kPa kPa kPa HSEED | tHEEED kPa Crr) HEE
200 124 517 | 12167581 3368 2 7em Eng
' : 200 1.16 5.24 | 10806465 353 3275
0+ DD AALD 200 1.16 510 | 10806455 2 460 S210 | 223
. 200 1.16 517 | 10806465 3504 3243
| i - S B e
. 0.70 133 721 | 12782661 2173 2 06
070 124 707 | 12167521 2100 2 EEE
sl 2043/ 4 MAD 070 ES 75 | 19782661 3158 2316
070 173 AR ERES 2316
N 070 1.3 700 | 12782661 2018 2155
200 206 1105 43177006 16277 3758
2 - : 200 2565 4158 54515107 15 2568 2756
0 1 161/ 2D 200 256 4200 EA4015107 15508 2a24 | 220
........................................... e = T s o ==
200 206 4207 43177096 16717 3872
o i BIFER TmIE e s e Dies =+ . .
ST BRS W& 2HER | 20mm | 16mm | MAD MAD e oot T OtBTERS
C20mm? [ C16mme frm kPa kPa kPa AYEED | tHEEES kFPa rmy SHEE
200 124 1064 | 12167521 2.23 223 5206 026
200 1.24 1050 | 12167581 2.23 323 5065 0169
0T 8L 200 116 1057 | 1 0806465 223 323 2400 1321 0155
200 1.08 1036 | 056516569 2.23 323 5457 2 406
200 115 1050 | 10806455 2.3 229 2350 1 755
150 133 1652 | 1.3782651 223 323 13501 2626
1.590 1.24 1589 | 1.2167581 2.23 323 13578 4 650
20T 150 133 1852 | 1.3782851 223 209 13061 2017 | 4593
150 116 1603 | 1.0806465 2.23 323 13577 6474
150 1.08 1610 | 05516560 2.23 323 14252 555




Flow 121./min. is confirmed
We can believe it consistent
Nnow.

Table -2 Pipe sizing tabulation chart Initial Head Loss available at the sub-mater = 1.5bar => 15m
1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 i
. Assume Pie Lenath Vertical Residual | .
Pipe Loading F?emgr: tube Velocity |Head Loss e Length (m) Total Head | drop (+) or | Available | Residual Head Tm T?be
Reference | Unit G(T:S? ® | Diameter (m/s) |(mmfaqua)| Actual | Effective | Loss(m) | nse(-) | Head(m) | Head |required at ?nr;n;}er
(mm) (pipe) | (fittings) in (m) Fitting
1-2 22.0 047 20 2.5 42489 | 7.00 2.00 3.82 -2.5 13 8.68 20
2-4 16.0 0.40 20 2 283.22 | 1.00 2.00 0.85 0 8.68 7.83 20
4-5 13.0 0.35 20 1.8 23414 | 1.00 4.90 1.38 0 7.83 6.44 20
5-8 6.9 0.20 16 1.8 337.08 | 1.00 6.60 2.96 0 £.44 3.88 16
8-9 5.0 0.16 16 14 21517 | 1.00 240 0.73 25 3.88 5.65 16

9-A 3.0 0.11 16 1 118.79 | 3.00 6.30 1.10 - 5.65 3.95 16
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Conclusion . fx h

PEX and Multilayer Pipe’s Quality Performance will Best Regulate
Environmental Issues in the Piping System. —

%

MECHTFit brings you a non-error system with a rate of less than 1.0 ppm
of reject. 2

MECHFit assemble facility

Automatic Assembly Machine designed

and manufa by HIGASHIO.




