
Evaluation Test Result of MECHFit

Inspection of 

appearance of 

molded parts

SNAP-E Joint

Fatigue breaking test

Vibration Test Hydrostatic sustained 

pressure test, 

Thermo cycle, Excessive Temp. 

Pressure capability test

Inspection of 

important 

dimensions of parts



Made

　

　　

1
Receiving　of

PP Material
Kind of Polymer

Brand

Item No.

Nippon Polypro

Novatec MA3H
Purchased Lot

At each

Delivery
―

Check with

Inspection Report

2
Fitting Main Body

Injection Molding

Equipment by

Nissei Jushi

Appearance

Dimensions

Molded Parts

Inspection Item

As per Purchase

Specifications

By Item and by

each Setting
Once / 2 hrs ―

Micrometer

Vernier, Gauges

Molded Parts

Dimensional

Accuracy

Important

Dimensions of

Parts

As per Purchase

Specifications
Molding Lot

At each

Delivery
―

Check with

Inspection Report

Appearance
Appearance of

Molded Parts

To be free from defect

parts mingled
Molding Lot

At each

Delivery
―

Check with

Inspection Report

Weight of

Molded Parts

Part's weight

immedeately after

molding

As per Purchase

Specifications
Molding Lot

At each

Delivery
―

Check with

Inspection Report

Dimension of

Molded Parts

Important

Dimensions of

Parts

As per Parts'

Dimension Report
Molding Lot

At each

Delivery

As Acceptance

Inspection

Manual

Micrometer

Vernier, Gauges

3

Fitting Main Body

Acceptance

Inspection,

Check of

Subcontractor's

Inspection

Higashio Mech

Inoue Sudare

Revision

（Version  　）

Applicable Facility

Process Flow Chart
Process

No.
CriteriaInspection ItemControl ItemProcess Title Equipment

Lot Size
Number of

Measurement

M'mnt Method

& Tools

Inspection

Frequency

PRC Floor Heating Repair Fitting  Common QC Flow Chart (Draft)

Control No. 1

1

2

3

4

QC Flow Sheet

6.0228mm 6.
04
45
mm

××××３０３０３０３０ 成型合わせ部グイチ測定成型合わせ部グイチ測定成型合わせ部グイチ測定成型合わせ部グイチ測定
Inspection of Profile

of skew(miscenter) less than 0.03mm max

Molded Parts
Parts

Dimension Report Delivery
Manual

Shape of

Molded Parts

Shape of Groove

for O-ring

As per Parts'

Dimension Report
― Once / 6 mths

1 piece / each

cavity
Contracer

Appearance
Appearance of

Molded Part

As per Criteria for

Appearance
Molding Lot ― Every piece Visual

5
Receiving of

O-ring

Dimensions

Material

Inside Dia.,

Thickness, Material

Name, Properties

As per Purchase

Specifications

Quantity

Delivered

At each

Delivery
―

Inspection

Report

6
Setting of

Packing Seal

Packing Seal

Setting

Equipment

― ― ― ― ― ― ―

7
Receiving of PA66

Material
Kind of Polymer

Brand

Item No.

Dupont Zytel

103HSL
Purchased Lot

At each

Delivery
―

Description on

Bag

8
Molding of

Polymer Body

Nissei Jushi

FN2000-18A

Appearance

Dimension

Molded Parts

Inspection Item

As per Purchase

Specifications

By Item and by

each Setting
Once / 2 hrs －

Vernier Caliper,

Gauges

Molded Parts

Dimensional

Accuracy

Important

Dimensions of

Parts

As per Purchase

Specifications
Molding Lot

At each

Delivery
―

Check with

Inspection Report

Appearance
Appearance of

Molded Parts

To be free from defect

parts mingled
Molding Lot

At each

Delivery
―

Check with

Inspection Report

10
Setting of

Polymer Body

Polymer Body

Setting

Equipment

Setting

Conditions

Setting

Conditions

As per Work

Manual
― ― Every piece Visual

11
Molding of

Retainer Ring

Nissei Jushi

FN2000-18A

Appearance

Dimension

Molded Parts

Inspection Item

As per Purchase

Specifications

By Item and by

each Setting
Once / 2 hrs ― Vernier Caliper

12
Receiving of

Rolling Beads

Dimension

Material

Dimension

Material

As per Purchase

Specifications

Quantity

Delivered

At each

Delivery
―

Mill Sheet

Inspection Report

13
Setting of

Rolling Beads

Rolling Beads

Setting Device

Setting

Conditions

Setting

Conditions

As per Purchase

Specifications
― ― Every piece Visual

9

Polymer Body

Receiving,

Acceptance

Inspection, Check

of Subcontractor's

Inspection

4

Fitting Main Body

Acceptance

Inspection

13

5

6

12

10

7

8

9

11

6.
02
28
mm

6.
0 4
45
m m

0.
00
92
mm

××××１０００１０００１０００１０００



Quality Control





MECHFit / New generation !
Comparison

MECHFit / New generation !
Comparison

④④④④

MECHFit



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

④④④④ Compression type Compression type Compression type Compression type 
connectionconnectionconnectionconnection

(1)(1)(1)(1) Pipe twist & nut loosen riskPipe twist & nut loosen riskPipe twist & nut loosen riskPipe twist & nut loosen risk
(2)(2)(2)(2) Creep & blow out riskCreep & blow out riskCreep & blow out riskCreep & blow out risk
(3)(3)(3)(3) Stress corrosion crack riskStress corrosion crack riskStress corrosion crack riskStress corrosion crack risk



PP-r vs MechFitPP-r vs MechFit
ＮＮＮＮ



Project reference ( MECHFit)Project reference ( MECHFit)

Physical 

Evidence



80 stories (284m high) Residential tower building

(Approx. 455,000 fittings & 97,000m PEX pipes)

・・・・ClientsClientsClientsClients ：：：： EMIRATES SUNLANDSEMIRATES SUNLANDSEMIRATES SUNLANDSEMIRATES SUNLANDS
・・・・Consultants Consultants Consultants Consultants ：：：： National Engineering BureauNational Engineering BureauNational Engineering BureauNational Engineering Bureau

：：：： HolfordsHolfordsHolfordsHolfords AssociatesAssociatesAssociatesAssociates

Dubai “DDubai “DDubai “DDubai “D----1 Tower”                                      1 Tower”                                      1 Tower”                                      1 Tower”                                      
DubaiDubaiDubaiDubai, U.A.E., U.A.E., U.A.E., U.A.E.

Job reference (Worldwide) : Clamp Ring Method Job reference (Worldwide) : Clamp Ring Method Job reference (Worldwide) : Clamp Ring Method Job reference (Worldwide) : Clamp Ring Method 「「「「COCOMECH FITTINGCOCOMECH FITTINGCOCOMECH FITTINGCOCOMECH FITTING」」」」

：：：： HolfordsHolfordsHolfordsHolfords AssociatesAssociatesAssociatesAssociates
・・・・Main ContractorMain ContractorMain ContractorMain Contractor ：：：： KeleKeleKeleKele
・・・・MEPMEPMEPMEP Contractor :Contractor :Contractor :Contractor : Hastie InternationalHastie InternationalHastie InternationalHastie International

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











1   Estimation1   Estimation

ＵＮＩＴ－ＥＵＮＩＴ－ＥＵＮＩＴ－ＥＵＮＩＴ－Ｅ

拡大拡大拡大拡大

SampleSampleSampleSample TYPETYPETYPETYPE----E E E E （（（（2 bed rooms2 bed rooms2 bed rooms2 bed rooms））））

③③③③25L25L25L25L

④④④④25X20X25T25X20X25T25X20X25T25X20X25T
For terminal endsFor terminal endsFor terminal endsFor terminal ends
Alphabet letterAlphabet letterAlphabet letterAlphabet letter

Dropper heightDropper heightDropper heightDropper height
2.5m2.5m2.5m2.5m

①①①①32L32L32L32L

32X25S32X25S32X25S32X25S②②②②25L25L25L25L



PRIMARY   PRIMARY   PRIMARY   PRIMARY   

UNIT  EUNIT  EUNIT  EUNIT  E

Cold water HOT water

0 0

1 32L 27 25L 1 25x3/4MaleAD 28 20L

32X25RS 28 25L 2 25x3/4MaleAD G 20x1/2FＬ

2 25L 29 25X20RT 3 25L 29 20L

3 25L 30 20L 4 25L 30 20L

4 25X20RT 31 20L 5 25L H 20x1/2FＬ

5 20X45L I 20x1/2FＬ 6 25X20RT

6 20X45L 32 25X20X20RT 7 20X45L

7 20T 33 20L 8 20X45L

8 20L J 20x1/2FemaleＡＤ 9 20L

A 20x1/2FＬ 34 20T A 20x1/2FＬ

9 20L 35 20L 10 25X20RT

B 20x1/2MaleＡＤ K 20x1/2FＬ 11 20L

10 25X20RT 36 20T 12 20L

11 20Ｔ 37 20L B 20x1/2FＬ

MEHFit+PEXMEHFit+PEXMEHFit+PEXMEHFit+PEX PPr+ Thermal FusionPPr+ Thermal FusionPPr+ Thermal FusionPPr+ Thermal Fusion

PEX= NoPEX= NoPEX= NoPEX= No Elbow is necessaryElbow is necessaryElbow is necessaryElbow is necessary
PPrPPrPPrPPr ==== Limited Reduction portfolioLimited Reduction portfolioLimited Reduction portfolioLimited Reduction portfolio

namely, need more fittingsnamely, need more fittingsnamely, need more fittingsnamely, need more fittings

2   Estimation2   Estimation2   Estimation2   Estimation

12 20L L 20x1/2FＬ 13 25X20RT

C 20x1/2FＬ 38 20L 14 20T

13 20T 39 20L 15 20L

14 20L M 20x1/2FＬ wB 16 20L

D 20x1/2FＬ 40 20L C 20x1/2FＬ

15 20L 41 20L 17 20L

16 20L N 20x1/2FＬ I 20x1/2FＬ

17 20L 42 20T 18 25L

E 20x1/2FＬ wB 19 25L

18 25T 20 25X20X20RT

19 25X20X20RT

20 20L 21 20L

21 20L D 20x1/2FＬ

22 20L 22 20T

F 20x1/2FＬ wB 23 20L Down 20L   8pcX2=16

23 25X20X20RT E 20x1/2FemaleＡＤ

24 20L 24 20T

25 20L 25 20L

G 20x1/2FＬ 26 20T

26 20L 27 20L

H 20x1/2FＬ

Downwal
l

20L  14pcX2=28

Pipe Length（ｍ）
Ceiling

32 1

25 13 25 9

20 23 20 18

Down wall   14 points 8 points

20 14ｘ2＝28 20 8X2＝16

total

32 1

25 13 25 9

20 51 20 34

namely, need more fittingsnamely, need more fittingsnamely, need more fittingsnamely, need more fittings
PPr = Need socket at every 4mPPr = Need socket at every 4mPPr = Need socket at every 4mPPr = Need socket at every 4m



3   Estimation 3   Estimation 3   Estimation 3   Estimation LABOR CAL.LABOR CAL.LABOR CAL.LABOR CAL. （（（（LABORLABORLABORLABOR＝＝＝＝LABOR RATE LABOR RATE LABOR RATE LABOR RATE ＸＸＸＸ PIPE LENGTHPIPE LENGTHPIPE LENGTHPIPE LENGTH））））

Labor rate (Commission  rate) = 1 day 8h  (Authorize by Japanese Government)Labor rate (Commission  rate) = 1 day 8h  (Authorize by Japanese Government)Labor rate (Commission  rate) = 1 day 8h  (Authorize by Japanese Government)Labor rate (Commission  rate) = 1 day 8h  (Authorize by Japanese Government)
[Statically based[Statically based[Statically based[Statically based commission rate]commission rate]commission rate]commission rate] How many man does it need to joint How many man does it need to joint How many man does it need to joint How many man does it need to joint １ｍ？１ｍ？１ｍ？１ｍ？



4   Estimation4   Estimation4   Estimation4   Estimation SecondarySecondarySecondarySecondary［［［［ per fitting type and itemsper fitting type and itemsper fitting type and itemsper fitting type and items］］］］

PPRPEX- MECHFit



⑦⑦⑦⑦----6   Estimation           @6   Estimation           @6   Estimation           @6   Estimation           @１１１１１１１１ FLOOR  SUM FLOOR  SUM FLOOR  SUM FLOOR  SUM FLOOR  SUM FLOOR  SUM FLOOR  SUM FLOOR  SUM 



Qatar “Traders HotelQatar “Traders HotelQatar “Traders HotelQatar “Traders Hotel & Apartment”& Apartment”& Apartment”& Apartment”
DohaDohaDohaDoha, Qatar, Qatar, Qatar, Qatar

32 stories Hotel and Residential tower building

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

・・・・ClientsClientsClientsClients ：：：： ShangliraShangliraShangliraShanglira Hotel Group & Hotel Group & Hotel Group & Hotel Group & 
Sheik Faisal Bin Al Sheik Faisal Bin Al Sheik Faisal Bin Al Sheik Faisal Bin Al ThaniThaniThaniThaniSheik Faisal Bin Al Sheik Faisal Bin Al Sheik Faisal Bin Al Sheik Faisal Bin Al ThaniThaniThaniThani

・・・・Consultants Consultants Consultants Consultants ：：：： DIWANDIWANDIWANDIWAN
・・・・Main ContractorMain ContractorMain ContractorMain Contractor ：：：： Al Al Al Al HabtoorHabtoorHabtoorHabtoor EngineeringEngineeringEngineeringEngineering
・・・・MEPMEPMEPMEP Contractor :Contractor :Contractor :Contractor : Target RotaryTarget RotaryTarget RotaryTarget Rotary

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







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

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

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

・・・・ClientsClientsClientsClients ：：：： QaterQaterQaterQater FoundationFoundationFoundationFoundation
・・・・Consultants Consultants Consultants Consultants ：：：： QPQPQPQP----Special Project, Special Project, Special Project, Special Project, 

KEO InternationalKEO InternationalKEO InternationalKEO International
・・・・Main ContractorMain ContractorMain ContractorMain Contractor ：：：： MidmacMidmacMidmacMidmac –––– SixtSixtSixtSixt ConstructConstructConstructConstruct
・・・・MEPMEPMEPMEP Contractor :Contractor :Contractor :Contractor : MidmacMidmacMidmacMidmac



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

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

240 Units240 Units240 Units240 Units residential towerresidential towerresidential towerresidential tower



Singapore “Marina Bay Sands”Singapore “Marina Bay Sands”

3,0003,0003,0003,000 Units HotelUnits HotelUnits HotelUnits Hotel Valuation

“Cost & Quality”



MARINA BAY SANDS IR – HOTEL PACKAGE  

New Proposal of Piping System for the Solution 

against Deformation 

iiii)  Initial Idea as at Tender Stage)  Initial Idea as at Tender Stage)  Initial Idea as at Tender Stage)  Initial Idea as at Tender Stage

Loop ExpandsLoop ExpandsLoop ExpandsLoop Expands

Anchor PointAnchor PointAnchor PointAnchor Point
Anchor Points to be provided at Suitable

Floors

(Mount on the Floor – Standard Method)
Loop ExpandsLoop ExpandsLoop ExpandsLoop Expands

Loop ExpandsLoop ExpandsLoop ExpandsLoop Expands

Anchor PointAnchor PointAnchor PointAnchor Point

Anchor PointAnchor PointAnchor PointAnchor Point

(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 

ii)  Idea as at Design Development (Previous ii)  Idea as at Design Development (Previous ii)  Idea as at Design Development (Previous ii)  Idea as at Design Development (Previous 
Idea)Idea)Idea)Idea)

Expansion Joint Expansion Joint Expansion Joint Expansion Joint 

Anchor PointAnchor PointAnchor PointAnchor Point Anchor Points to be provided at Suitable

Floors (Mounted on the side of concrete slab)
Expansion Joint Expansion Joint Expansion Joint Expansion Joint 

(Rubber)(Rubber)(Rubber)(Rubber)

Anchor PointAnchor PointAnchor PointAnchor Point

Anchor PointAnchor PointAnchor PointAnchor Point

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.

Expansion Joint Expansion Joint Expansion Joint Expansion Joint 
(Rubber)(Rubber)(Rubber)(Rubber)



MARINA BAY SANDS IR – HOTEL PACKAGE   

New Proposal of Piping System for the Solution 

against Deformation 

iii) New Proposed Solution “ixPress” (MechFit)iii) New Proposed Solution “ixPress” (MechFit)iii) New Proposed Solution “ixPress” (MechFit)iii) New Proposed Solution “ixPress” (MechFit)

Anchor Points to be provided at Bottom of Riser

Pipe only unless the load at bottom exceed 21kN.

Pipe will move by its expansion/contraction, 

& relatively moved by Building deformation.

GuideGuideGuideGuide

GuideGuideGuideGuide

PEX

PEX

Anchor PointAnchor PointAnchor PointAnchor Point

& relatively moved by Building deformation.

Differential of Movement gets larger and larger

with the distance from the anchor point being further.

To use ML tube (3 layer cross-linked polyethylene pipe),

which has well-pliability and flexibility.

It enables to minimize number of expansion

joints and elbow fitting at branch pipe, 

which results higher reliability.   

GuideGuideGuideGuide

GuideGuideGuideGuide

GuideGuideGuideGuide

PEX

PEX

PEX

PEX



New Proposal of Piping System for the Solution 

against Deformation 

Really doesn’t ML Pipe come out from Fitting ?Really doesn’t ML Pipe come out from Fitting ?Really doesn’t ML Pipe come out from Fitting ?Really doesn’t ML Pipe come out from Fitting ?

No.No.No.No.
Once the Fitting is fixed properly, the pipe Once the Fitting is fixed properly, the pipe Once the Fitting is fixed properly, the pipe Once the Fitting is fixed properly, the pipe 

will not come out forever.will not come out forever.will not come out forever.will not come out forever.

800 kgf 800 kgf

Connection Points are still healthy

ML pipe gives way at first



Singapore “Hundred Tree Condominium”
“Volari Condominium”

Singapore “Hundred Tree Condominium”
“Volari Condominium”

400 Units condominium

80 Units condominium Valuation



BCA productivity point  / SGBC tax refund point program by ratifying our system.BCA productivity point  / SGBC tax refund point program by ratifying our system.BCA productivity point  / SGBC tax refund point program by ratifying our system.BCA productivity point  / SGBC tax refund point program by ratifying our system.

Also, you can embrace…Also, you can embrace…Also, you can embrace…Also, you can embrace…



Indonesia “NIPRO Factory”Indonesia “NIPRO Factory”

Medical Equipment production factory

Valuation

“Quality”



China “Tianjin Eco-City” China “Tianjin Eco-City” 

Joint Venture Project of 

Singapore Tianjin Eco-City Investment Holdings Pte. Ltd. (STEC)

and

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

Valuation: 

“Green”



Loading UnitLoading Unit



Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”Internal Diameter “Mech Fit”
“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard“MECHFit” is designed with EN standard

74

EN1254EN1254EN1254EN1254----3 standard3 standard3 standard3 standard
4.3.2 Min. Cross Section area of bores4.3.2 Min. Cross Section area of bores4.3.2 Min. Cross Section area of bores4.3.2 Min. Cross Section area of bores

D16 Bore > 30%    /   actual 30.3%D16 Bore > 30%    /   actual 30.3%D16 Bore > 30%    /   actual 30.3%D16 Bore > 30%    /   actual 30.3%
=relationship of bore to theoretical min of bore of pipe=relationship of bore to theoretical min of bore of pipe=relationship of bore to theoretical min of bore of pipe=relationship of bore to theoretical min of bore of pipe

4.3.3. Table Min. wall thickness4.3.3. Table Min. wall thickness4.3.3. Table Min. wall thickness4.3.3. Table Min. wall thickness

D16  mm >D16  mm >D16  mm >D16  mm > 1.2      /   actual 1.2051.2      /   actual 1.2051.2      /   actual 1.2051.2      /   actual 1.205



⑨⑨⑨⑨

MechFit Flow Loss CalculationMechFit Flow Loss Calculation

1.5 bar1.5 bar1.5 bar1.5 bar

②②②②
①①①①

③③③③



Flow 12L/min. is confirmed
How do you believe it?
Flow 12L/min. is confirmed
How do you believe it?



Hydrological parameterHydrological parameter

Sometime the result is inconsistent.

① Actual labo test (tomorrow) : 12L/min.

② Actual comparison test for PPr (tomorrow)

③ Actual pressure loss per a fitting : data.③ Actual pressure loss per a fitting : data.

⇒converted to equivalent pipe length

・So that the accumulate results goes our data more 
consistent direction. 





PhotoPhoto



Flow 12L/min. is confirmed
We can believe it consistent 
now.

Flow 12L/min. is confirmed
We can believe it consistent 
now.



Conclusion

PEX and Multilayer Pipe’s Quality Performance will Best Regulate the 

Environmental Issues in the Piping System. 

MECHFit brings you a non-error system with a rate of less than 1.0 ppm 

of reject.

MECHFit assemble facility

Automatic Assembly Machine designed 

and manufactured by HIGASHIO.


