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INSTALLATION GUIDELINES FOR ACR / MEDICAL COPPER TUBES

2. Work by Process and Key Points
(4)Refrigerant piping work
' 1) 2) a)

M Werk  \. [ Protecton =
dh!pmiudum 4 (covenng) - processing ‘ cunl-r:an;twn

Procedure

|  protection J wp | Pipe prm,ersst - rLJm[cunna{:mn—l

- Mham tu thu fallnwing three basic principles
{The 3 pesic pancpias of refrigerant piping] .
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a If wmrfmllﬁm_mn_umﬁunh or d;ui enter inle rqu-rnM p]pinu. not only wili it
pravent AC from operating normally but it will cause malfunction and inconvenience
l‘ornl_.mhnur. Your utmost effort is ruquludln preventing this l’mnmn'ﬂng.

e e e ] B AR RN e

1) Protection {covering)

Protection (covering) during storage and work involving refrigerant piping is the maost important lype of work in
order to prevent waterimoisture, contaminanis or dust from entering into the piping.

@} . ummmwmwmmlmﬂumm nutnnlywlﬂllmnt

mmﬂ but it will aiso cause a malfunction of the machine

mﬂgnnhntm . Your utmost affort Is required in preventing this
lrmmaﬂnn.

# During storage

(1) Make sure 1o protect (cover)bothpipeends.

/!\‘- * Do 1;nt use piping thlthlinntbunpmhuhd [-mlrld:t.

~ — i

{2) Da not lay refrigerant pipes directly onto a floor surface, but usean elevation of = 300 mm from ground.

v <Unprotected {uncovered) pipa ends=> x <Protected {coverad) pipe ends> O
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INSTALLATION GUIDELINES FOR ACR / MEDICAL COPPER TUBES

4 Pipe expansion,.. I'wo pipes can be connected by expanding the end of 1 ¢
other pipe and brazing the connection.
<Tools>

Expander
<Work procedure>

(1)} Remaove the bums on the cutsurface with a reamer or scraper,

]=]

| % Note that excessive dﬁhurring can thin the walls of lﬁt;ih—l!_llid cause vertical {iengthwise}
- cracKing when expanding.

_— B e e e e e P e —— A i e e it

(2) Sheghitly expand the up of the head.

(3) Insert the other pipe fully mto the hip portion of the head, o)
close the Jever and expand the pipe

(4) This may leave verucal scratches on the inner surfiace of the pipe
so rotate the pipe o remove them

MANDEYV TUBES PVT. LTD. 3 REFERENCE - DAIKIN VRV IV /X INSTALLATION GUIDE



INSTALLATION GUIDELINES FOR ACR / MEDICAL COPPER TUBES

Brazing jig

i T @ Itis even more effective Lo open up a small hole in the tape to release the nitrogen after |
L covering the end of the pipe with tape or the like.
@ [se of the tapered nozzle results in efficient veplacement.

(2) Adjust the nitrogen gas pressure o 0.02(MPaG) 2.9 PSIGkgknt or so.

completely around the pipe or pinholes to develop in it. Make sure that the pressure is not
excessively high.

* Use of nitrogen with a purity of at least 99.99% is recommended. Be sure 1o note that use of »
lesser purity nitrogen may likely result in oxide film formation.

® * If the nitrogen pressure is tnn high, it m;r ﬂl-lﬂ the brazing filler metal (solder) not to reach

' The effects of nitragen replacement
ﬁ-ﬁ' it :'.. .L- I _ o]

No nitrogen replacement Nitrogen replacement

The nner surface of the pipe has blackened ; : ok
due to the cisde film The inner surface of the piping Is clean,

MANDEV TUBES PVT. LTD. 4 REFERENCE - DAIKIN VRV IV /¥’ INSTALLATION GUIDE [ (/[



INSTALLATION GUIDELINES FOR ACR / MEDICAL COPPER TUBES

Point 5: Confirm visually. (Final confirmation of the distance from the carburizing flame tip,
Location of flame on the pipe and flame direction)

Distance from the Location of flame Flame direction Final confirmation

carburizing flame tip on the pipe {Move the flame up/down and
leftingihit at arightangle o the pipa)

' ® Do not turn off the nitrogen until the pipe is completely cooled down, 1T the nitrogen gas is
stopped before the pipe has sufficiently been cooled down, it will result in the development of
un oxide film on the mner surface of the pipe.

Downward Horizantal Upward
{Facing down) (Facing sideways) (Facing up)

conveycasy 1) I > Difcul

[t is relatively easy to distribute the brazing filler metal when the pipe is facing down or
sideways. But, if the pipe is facing up, it will be difficult to distribute the filler metal properly
and this can result in a refrigerant leak. Therefore, make efforts to perform the brazing

with the pipe tacing down or sideways,

MANDEYV TUBES PVT. LTD. B REFERENCE - DAIKIN VRV IV /X INSTALLATION GUIDE [ {11}



INSTALLATION GUIDELINES FOR ACR / MEDICAL COPPER TUBES

Prowedure |- Cleaming amd checkimg of brcang arca™ and "Procedure 20 Flame adjesiment” see omiited s they ane the

saanie s that for dowrwand b

Procedure 3. Preheating

regr pEpeE DK &
A J it
pips P oy
e T —
8 Haaung
gt L S [y -
The lemparatures of A and Tha temperatures of A and B
\____8am the same. differ greatiy. o o
Side view

E j 2.3 mm E

510 mm

|
|
! d
i Carburizing Hum/:,, B
|

Distance from the Posilion and angle where the

carburizing flame fip e e oled y
Procedure 4: Distribution of the brazing filler metal .
Powi 1: Dhstribute the Glter metal lintde by Bittle from the bottom side
[ Side view Bottom view \
. T Brozing filer metal
Bowty 1
Emurlal.n @ i ¢
L " 5 .
. Dripping of the
berazing filler matal
FRoughly 510 mm M the filer metal ks
A Armrew wiaw umwlf disinbuted,
it wil drip down

Distance from the carburizing fiame lip

r———— =

Paosifion where tha flama is applied

Procedure 4: Distribution of the brozimg fller metal

Point 2: After the bottom side of the joint gap s filled with the filler meal
move the flame from the bottom 1o the wp on the far (hack) side of the
copper pipe 1o pull the Hiller metal up i thar same direction.

- —

J’f Front side view

Back side view
|
A Arrow view

%& 1

{ Roughly 5-10 mm

A Arrow view
Position where the
flame s apphad

Siorwly

l Pull the filler matal up from the

| botiom o the iop by moving the
faem in et same direchion on he

LI:.:H side of the coppar pipa.

"\1.
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VENDOR PREFERENCE BY DAIKIN

MATERIAL SPECIFICATION SHEET

s. Item Description Specification Make

MNo.

5 Copper Plpe; Size g Temper | Thick 1. Mandeyv
Phosphoric acid (mm) (mm) Tubes
Deoxidized seamless 6.4 5] 0.80 2. Rajco Metal
copper pipe 9.5 0 0.80 3. Shree

1. Sultable for 127 5] 0.80 Shyam
R410 A 15.9 0 1.00 4, Mehta Tubes
refrigerant 19.1 VaH 0.80 (Max Flow)
2. Tested as per o 5-Indigo
JIS H3300 ;E:i EE g‘gg 6-Hariom Metal
3. Should have 38 6 VaH 1.0(} 7-Provided by
clean inner e ; Dalkin
31.8 VaH 1.10
surface and 34.9 TaH 191 8-Kwallty
capped before 38.1 Wl 132 tubes (Raj
delivery . . state)
41.3 YeH 1.43

Z. Brazing Rod: Hard Harris
Solder, Phosphorus
Copper Solder

£ H Drain Pipe- PVYC with 10 | Pipe size as per flow rate 1. Finolex,
kg/sgom (142.23 PSI) 2. Supreme
pressure rating. 3. Prince

4, Other
4, Insulation- DAIPL Std | Gas Liquid | Drain 1. Armacell
1. Closedcell Line Line Line (Armaflex,
Elastomeric (mm) | (mm) | (mm) Accoflex),
Foam Insulation Thickness | 19 13 s 2. Superion
basis Nitrile Note- For High Humidity Area, thickness of Drain line 3, Aerofiex
Rubber/ Insulatlon to be Increase up to 3mm. {Aerocell, A-
Polyolifine Flex)
4, K-flex
3. Supreme
(Insuflex)
&. Co Flex
7. Thermafiax
(Thermapra
Smart)
5. Protection on Outdoor 1. Stalnless Steel Covering;
Piping 2. Galvanlzed tray with cover;
3. Epoxy paint over woven 100 G5M GRP mat covering over
insulation, The pipe should run in GI tray covered with sheet,
6, Adhesive for Insulation | SR type: SR 998/5R505, Armallex 520 adheslve 1. Piditite,
(Bond) Covering: 2. Armacel|
Daikin: Nitrile Rubber Tape of Armaflex or equilvalent
r Supports for plpe 1. Any Type/ any size non rusted/palnted with hard covering
(like PVC Sieeve) over Insulation. Insulation used should be of
| same thickness as used on plpe line.
Fully threaded rod:
1. For Units Installatlon: 8~10 mm thick with direct
Insertion in to the fastener
8. Supporting Rods 2. For Pipe Installation: 6~8 mm thick with direct
insertlon In to the fastener i
9. Power Cables: 1. Finolex,
2. Polycab,
3. Havells,
4. Bonton
5. Pasaka

10. | Control Cables: Control Cable: Copper sheathed cable 1. Finolex,
Control Wire should 2C x 0.75 ~ 1.25 mm? 2. Polycab,
pass through 25mm 3. Havells,
hard PVC conduilt. 4. Bonton,

5. Pasaka

11. | R410a Refrigerant : Refer to saturation chart for R410a temperature and pressure | 1. Dupont,

relation. 2. Honeywell

MANDEV TUBES PVT. LTD.
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MANDEV COPPER TUBES - UNIQUE SELLING POINT (USP) &
METHODS OF INSTALLATION

Downward Horizontal
4 (Facing down) (Facing sideways)

RELATIVELY DIFFICULT PO!
G WITH 360° INNER BRAZING RII

pe inside, In one end
pipe, To fix it 360 degree grip
‘bend condition.

ing melt completely, Molten
al will penetrate between 100%
Méle.and Female pipe (double

ﬁe;l Brazing material seen outside (open end of
Qq‘ pipe) which indicate, completion of Brazing (Process).
® ¢

MANDEV TUBES PVT. LTD. 8



MANDEV TUBES USP - WHY BUY MANDEV MAKE
ONE END EXPANDED COPPER TUBES
WITH BRAZING RING !

DUE TO CHEMICAL & MECHANICAL
PROPERTY DEVIATIONS,
TUBES GET TEARED
DURING EXPANSION PROCESS &
TUBES GET REJECTED
AT MANDEV’S FACTORY ITSELF.

l

DURING PRODUCTION AT MANDEV’S FACTORY
OUT OF 1000 NOS. OF ONE END EXPANDED COPPER TUBES
WITH BRAZING RING, 25 TO 30 NOS. OF TUBES GET
TEARED & REJECTED, FINALLY ONLY
GOOD QUALITY TUBES ARE SUPPLIED

WHILE IN OTHER APPROVED MAKES-

THEY DO NOT HAVE THE PROCESS OF EXPANSION. CHEMICAL &
MECHANICAL PROPERTY DEVIATED TUBES MIGHT REMAIN IN
THEIR ACTUAL SUPPLY & GET INSTALLED & COMMISSIONED
WHICH WILL FAIL DURING IT’S OPERATION CYCLE.

MANDEV TUBES PVT. LTD. 9



MANDEV TUBES USP - ACR CASE STUDY
HOW TO AVOID COUPLING & SAVE COST

SAVING BY INSTALLING “MANDEV MT - ECO SELF CONNECT PLUS + VERSION 1ll, WITH 360° INNER BRAZING RING” BY SKIPPING OF COUPLING
Skip Use of
Coupling I : I -
-2 MANDEV
A~ )
To Save 1 joint Out of Two sided Brazed One sided Brazed
2 joints Coupling joint Expanded
Installation Tube joint Installation
PRODUCT USP - SAVING IN COST OF VRF AIR-CONDITIONING GRADE COPPER TUBE FOR BUILDING PROJECT FOR 1000.4 MTR /
APPROXIMATE WEIGHT OF 417.2 KG FOR MANDEV MAKE V/S OTHER MAKE.
NOTE :- AS YOU SKIP COUPLING AND WHEN YOU INSTALL "MANDEV MT - ECO SELF CONNECT PLUS + VERSION III, WITH 360° INNER BRAZING RING"
SAVE 50% JOINTS IN INSTALLATION AND COMMISSIONING @ EXTRA COST OF -0.62% PER MTR OF COPPER TUBES.
SR. NO. PARTICULAR OTHER MAKE MANDEV MAKE
1 SR. No 1 2
2 Diameter Size 19.05MM 19.05MM
3 Wall Thickness 0.8 MM 0.8 MM
4 Weight Per Mtr. 0.417 0.417
COST - 5 | Copper Tube Rate Per Kgs [As on 01/08/2023)
COMPARI- 100% PAYMENT AGAINST PROFORMA INVOICE B6000 Sleag
SION OF —
COPPER 6 | Copper Tube Rate Per Mtr.[ Sr.. No. 4 x5 =6 ] 358.62 379.47
TUBES —
a| 7 | Copper Tube Requirement in KG For Air-conditions 417.167 417.167
8 | Copper Pipe Requirement in Mtr. [ Sr. No. 7/4 = 8] 1000.4 1000.4
COST
v/S 9 | Standard Length of Copper Tube in Mtr. 3.05 3.05
QU‘I:;;TY 10| Copper Tube in Nos. [ Sr. No.8/9 = 10] 328 328
TIME 11 | Assuming 2/3 Nos. of Tube [ Sr. No. 10 ] need 218 0
FOR Coupling Requirement for other Make
MANDEV 12 | Coupling Cost Per Piece 46.00 0.00
MAKE 13 | Total Cost of Couplings [ Sr.No. 11x12 = 13 ] 10012.67 0.00
V/S
OTHER 14 | Two Side Brazing Cost of Copper Coupling per Piece. 60.00 30.00
MAKE‘ Total C fB for Two Side of Coupling f h,
otal Cost of Brazing for Two Side of Coupling for other
15 approved make V/s One side of One End Expanded with 13060 6530
Pre Inserted Brazing (Mandev Make) [ Sr.No. 11 X 14 = 15]
16| Total Cost[Sr.No.(5x7)+13+15=16] 381836 386152
17 | Copper Tube Rate Per Mtr.(Including Brazing cost with 381.68 386.00
coupling for other make V/s with One End Expanded with
FOR Pre Inserted Brazing Mandev make [Sr.16/8=17]
INSTALL- | | 18 [ NET SAVING / EXTRA COST PER Mtr. in
. 0 B 0,
TION Percentage (%) L Ll
& 19 | Actual Percentage (%) SAVING / EXTRA COST FOR EXTRA COST :- (-1.12%) EXTRA COST (+ 0.5% ) SAVING IN NITROGEN = (-0.62% )
COMMISS- MANDEV MAKE TOTAL EXTRA COST PER MTR.
IONING  \{| 20 | No of Joints 436 218
21 No of Joints Saved 0 218
22 Percentage (%) of Joints Saved 0.00% 50.00%
23 Actual RMT of Copper Tube Requirement 10004 1) COMPLETE VRF PIPING CIRCUIT FOR PRO]ECT}
[Sr. No. 8 for Diameter 19.05 mm] . 2) TOTAL QUANTITY IN MTRS
24 Actual Nos. of Joints Saved [ Sr. No. 21 SAVINGS OF TOTAL NOS OF BRAZING JOINTS }
for Diameter 19.05 mm] FOR COMPLETE PROJECT
25 For Length of every 9 running mtr. Air-Conditioning Save 1 Joint, By Installing Mandev Make - “MT ECO SELF CONNECT PLUS + VERSION III, WITH
Tubing System [ Sr.No. 23 /24 = 25] 360° INNER BRAZING RING”
Conclusi Sr. No. 23, In Length Of 1000.4 Mtr. Air-Conditioning Tubing Circuit In Building Projects, 218 Nos.
26 onclusion Of Joints Are Saved. So, In Every 4.5 Mtr Length 1 Joint Gets Eliminated And Field Failure Due To
Human Error In Brazing Is Removed For 218 Joints.
EVERY 1000.4 Mtr /218 Nos. SAVE BRAZING JOINTS = 4.5 Mtr (15 Feet
4.5 Mtr
Sales Office : 706, Lodha Supremus, 7th Floor, Senapati Bapat Marg, Railway Colony, Lower Parel, Mumbai - 400013, Tel.: +91-22-66131818 Website : www.mandevtubes.com
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MANDEV TUBES USP - ACR CASE STUDY

HOW TO AVOID ELBOW & SAVE COST

SAVING BY INSTALLING “MANDEV MT - ECO SELF CONNECT PLUS + VERSION lil, WITH 360° INNER BRAZING RING” BY SKIPPING OF ELBOW
Skip use of Elbow I : I -
=2 MANDEV ﬁ
-~ f
/
TUBES : =
To Save 2 joints 2 Sided Brazed Elbow No joint, No Brazing
Joint Installation Installation
PRODUCT USP - SAVING IN COST OF VRF AIR-CONDITIONING GRADE COPPER TUBE FOR BUILDING PROJECT FOR 1000.4 MTR /
APPROXIMATE WEIGHT OF 417.200 KG FOR MANDEV MAKE V/S OTHER MAKE.
NOTE :- AS YOU SKIP ELBOW AND WHEN YOU INSTALL - " MANDEV MT - ECO SELF CONNECT PLUS+ VERSION III, WITH 360° INNER BRAZING RING",
SAVE 50% JOINTS IN INSTALLATION AND COMMISSIONING @ EXTRA COST OF 1.07% PER MTR OF COPPER TUBES.
NOTE [I] :- IF YOU DO BENDING OF HALF HARD COPPER TUBE ON SITE, THERE WILL BE NO CHARGES FOR BRAZING AND JOINING ELBOWS WITH TUBES.
NOTE [II]:- ONLY TIME FOR BENDING WILL BE SPENT ON MECHANICAL BENDER. (ONE TIME INVESTMENT FOR BENDER.) BENDER AVAILABLE IN MARKET UPTO 35 MM.
SR. NO. PARTICULAR OTHER MAKE MANDEV MAKE
1 SR. No 1 2
2 Diameter Size 19.05MM 19.05MM
3 Wall Thickness 0.8 MM 0.8 MM
4 Weight Per Mtr. 0.417 0.417
COST - 5 | Copper Tube Rate Per Kgs [As on 01/08/2023)
Copmast 100% PAYMENT AGAINST PROFORMA INVOICE B6000 Sleag
COPPER
TUBES L| 6 | Copper Tube Rate Per Mtr. [ Sr..No.4x5=6] 358.62 379.47
7 | Copper Tube Requirement in KG ForAir-Conditions 417.167 417.167
COST
v/s Copper Pipe Requirement in Mtr. [ Sr. No. 7/4 =8 ] 1000.4 1000.4
QUALITY
v/s Standard Length of Copper Tube in Mtr. 3.05 3.05
TIME 10 | Copper Tube in Nos. [ Sr. No. 8/9 = 10] 328 328
FOR
11 | Assuming 1/3 Nos. of Tube [ Sr. No. 10 ] need Elbow 108 0
MANDEV .
Requirement for other Make
MAKE
V/s 12 | Elbow Cost Per Piece 78.00 0.00
OTHER 13 | Total of Cost Elbow V/s No Cost of Elbow 8424.00 0.00
MAKE [Sr.No.11x12=13]
< 14 | Two Side Brazing Cost of Copper Elbow per Piece. 60.00 0.00
15 Total Cost of Two Side Brazing of Elbow 6480 0
[Sr.No.11x 14 = 15]
16| Total Cost[Sr.No.(5x7)+13+15=16] 373667 379622
FOR 17 | Copper Tube Rate Per Mtr. (Including Brazing cost with 373.52 379.47
INSTALL- Elbow for other make V/s with One End Expanded with
TION Pre Inserted Brazing Ring for Mandev make
& 18 | NET SAVING / EXTRA COST PER Mtr. in 0.00% 1.57%
COMMISS- Percentage (%)
ONING
i AVING : (1.57% SAVING (+0.5% SAVING IN NITROGEN = (1.07%) TOTAL SAVING PER MTR.
I 19 | Actual Percentage (%) SAVING / EXTRA COST FOR s G:(1.57%S G (+0.5% S G 0G (1.07%) TO s G
MANDEV MAKE
\| 20 | No of Joints 216 0
21 No of Joints Saved 0 216
22 Percentage (%) of Joints Saved 0.00% 100.00%
23 Actual RMT of Copper Pipe Requirement 10004 1) COMPLETE VRF PIPING CIRCUIT FOR PROJECT
(Sr. No. 8 for Diameter 19.05 mm) : 2) TOTAL QUANTITY IN MTRS
24 Actual No. of Joints Saved (Sr. No. 21 for SAVINGS OF TOTAL NOS OF BRAZING JOINTS
Diameter 19.05 mm) @ FOR COMPLETE PROJECT
25 For Length of every 4.5 running mtr. Air-Conditioning Save 2 Joints, By Installing Mandev Make - “MT - ECO SELF CONNECT PLUS+ VERSION III WITH
Tubing System [ Sr. No. 23/24 = 25] 360° INNER BRAZING RING”
. Sr. No. 23, In Length Of 1000.4 Mtr. Air-Conditioning Tubing Circuit In Building Projects, 216 Nos
26 Conclusion Of Joints Are Saved. So, In Every 4.5 Mtr Length 1 Joint Gets Eliminated And Field Failure Due To
Human Error In Brazing Is Removed For 216 Joints.
EVERY 1000.4 Mtr /216 Nos.¢  SAVE JOINTS = 4.5 Mtr / 15 Feet >
4.5 Mir &
2.3 M So, 1000.4 Mtr/ 434 Nos. (218 Nos Coupling Joints + 216 Nos Elbow Joints) € SAVE JOINTS = 2.3 Mtr / 7.5@
Sales Office : 706, Lodha Supremus, 7th Floor, Senapati Bapat Marg, Railway Colony, Lower Parel, Mumbai - 400013, Tel.: +91-22-66131818 Website : www.mandevtubes.com
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M A NDE V COST COMPARISION FOR END USER

TUBE S BASED ON QUALITY AND COST

T g O —

RO B LIS AL SRR R ra 1 i . 5

MANDEV TUBES COST EFFECT COMPARISON - FOR USING MANDEV MAKE V/s OTHER MAKE ON PER 1 HP / (0.8 TON) VRF AIR CONDITIONING SYSTEM

SR. Description OPTION-1 OPTION-2
NO. WITH CASSETTE / DUCTABLE INDOORS WITH HIGH WALL INDOORS
A) High Side (Approx Value) VRF Equipment Indoor & Outdoor ) 45000/- 40000/-
B) Low Side (Approx Value) 12000/- 12000/-
C) | TOTAL COST OF (VRF SYSTEM) (A+B) 57000/- 52000/-
D) | (MANDEV MAKE COPPER TUBES COST) Example : 3150/- 3150/-

Approximate 3 Kgs of Copper Tubes will be required

(For Per HP for VRF System)

CALCULATION : For Copper Tubes Per HP Cost =

Cost Per Kgs Copper Tubes = 1050/- *1

Cost For 3 Kgs Copper Tubes = 3150/-
E) | (OTHER APPROVED MAKES COPPER TUBES COST) Example : 2565/- 2565/-

It is catered 2.7 Kgs of Copper Tubes

10% less in weight,As per VRF Mfg. specificatiion)

CALCULATION : For Copper Tubes Per HP Cost.

Cost Per Kgs Copper Tubes = 950/-

Cost For 2.700 Kgs Copper Tubes = 2565/-
F) Cost Difference between Mandev & Other Make 585/- 585/-
G) | Extra Cost Copper Tubes Per HP for VRF System (In %) (F + C) 1.02% 1.13%
H) QUALITY ENHANCE - WITH MANDEV MAKE PIPES ONLY

CONCLUSION
ADVANTAGES OF MT-ECO SELF CONNECT PLUS+ VERSION III, WITH 360° INNER BRAZING RING FOR REFRIGERENT PIPING FOR VRF SYSTEM

(1) RELIABILITY :

(i)MT-ECO SELF CONNECT PLUS+ VERSION III, WITH 360° INNER BRAZING RING - Reduces No of Joints by 50% & thus chance of leakages
also reduce by 50%

({i)MT-ECO SELF CONNECT PLUS+ VERSION III, WITH 360° INNER BRAZING RING - Stress relieved, After expansion - No oxidation, Under
Factory Controlled condition, for better Brazing at Project Site.

(2) SAVING :

(i) Material : Use of Mandev make (VRF Grade) Copper Tube save 50% Joints (with One End Expanded Copper Tubes) / As compare to any other
Approved Make (Using Socket/Coupling).

(ii) Labour : Ease of installation Better workmanship. Reduce human error (iii) Time : Reduce Installation & Brazing Time.

(3) QUALITY : (Standard - Mandev Assurance As per JIS 3300 C12200

(i) Copper Content : 99.9 % & Above and Phosphorus content between 0.015 % and 0.040 %.

(i) Inner Surface Tubes : For VRF Air-conditioning Grade Copper Tubes — Total loss lubricant to be used for Mirror Finish Clean inner surface tube.
(iii) Residue Content to be less than 0.038 mg/dm?2 (iv) End cap are to be put on tubes.

Based on above, It can be seen there is huge saving in complete life cycle cost of VRF Installation, Due to low maintenance.

NOTE | Based on Customer Feedback,Instead of Mandev Tubes Copper Tubes & Coils - 6.35mm X 0.8mm & 12.7mm X 0.8mm (25 Feet Long), It is bought &
(1) Installed 6.35mm X 0.72mm And 12.7mm X 0.72mm (Which is with (-) minus 10% Tolerance of some other Approved Make of Copper Tubes.

SRS COREE R TRRISIZES Weight Per Soft Copper Coil MANDEV TUBES STANDARD OTHER MAKE STANDARD
NO. | (AS PER VRF SPECIFICATION) (As Per Section Weight)
(In mm) (In Kgs) Actual Actual Weight | Actual Thickness Actual Weight
Thickness Per Piece (10% Minus Side) Per Piec
(In mm) (In Kgs) (In mm) (In KLgs)
1 0.D. 6.35 X W.T 0.8 X 50' 1.900 Kgs 0.8 mm 1.900 Kgs 0.72 mm 1.710 Kgs
2 0.D. 12.7 X W.T 0.8 X 50' 4.100 Kgs 0.8 mm 4.100 Kgs 0.72 mm 3.690 Kgs
Actual Weight for Soft Copper Coils 15.24mtr (50 feet) (COMBINATION) 6.000 Kgs (COMBINATION) 5.400 Kgs
Example for above Calculation is taken for 712 fintae Sr.1 (0.8mm) 3.000 Kgs Sr.1 (0.72mm) 2.700 Kgs
Piping Cost Comparision (25 feet) Sr.2 (0.8mm) Sr.2 (0.72mm)

*1 - Comparatively manufactured 2.7 Kgs Per HP (10% Less in weight), (by Mandev tubes Competitors), Taking advantage of
Manufacturing Tollerance on negative side, at cheaper Cost

NOTE (2) The price shared above is Basic & GST is extra at actual.

NOTE (3) (Iabove calculation is based on general assumption of vrf installation, (ii) However, it may change from project to project.
(iii) Also, kindly Need To Consider different Building Location, May have different requirements.

DRAW BENCHES - EDDY CURRENT TESTING MACHINE - INERT ATMOSPHERE BRIGHT ANNEALING
DRAWING & CORRECT SIZING OF PIPING IS DONE REMOVE DEFECTIVE TUBES FROM FINAL PRODUCTION FURNACE - PRODUCES INSIDE
SURFACE MIRROR FINISH PIPES.

MANDEV TUBES PVT. LTD. 12



ACR OEM VENDOR APPROVAL

DAIKIN AIRCONDITIONING INDIA PVT. LTD.

WDA 'K'm 12th Floor, Bullding No. 3, Towar ‘A", DLF Cyber City, DLF Phase 11,

r Gurugram - 122 002, Haryana, INDIA Tel, : +91-124-4555444 Fax - +91-124-4555333
Corpurate Identification Number (CIM) - Ur48680L20R00PTC1 04590
YWabsile: www,daikinindia com, e-mail; ho @ daikinindia_ com

DAIPLITSARWCUI2IZ] 110972023

Kind Attantion: Nr. Ramesh R. Munot
Mandev Tubes Pyt Ltd.
Umbergaan

Sub: Approval to “Mandev Tubes — MT ECO SELFCONNEGT PLUS® {One end expanded
half hard coppertube)} & MT ECO FLEX PLUS" {Pancake coil capper tube)” COPper pipes
as recommended make to uge in projects at aite

Dear Mr. Ramesh,

/s Mandev Tubes Pvt. Ltd. had been approved by Dhaikin Air-Conditioning India Pvt. Lid,
{referred to as "DAIPLY hereinafter) as a "Non-exclusive” and recommended copper pipe make

to be used in projects at site vide approval letter no. DAIPL/RK/DEG/CPRIDI datad
17.01.2017.

As per DAIPL standard pracass, reverification need to be canducted in every 3 years or as &
when required due to any changes in manufacturing grocess / specifications.

As part, of the re-verification pracess. our team has reviewed all the infarmaticnidrcrmeantatian
submitted in detail by you & also visited your manufacturing facility on 18.04,2023,

We are happy to inform yau that we shall cantinue the above mentinned product of yours as

ane af our recommended make for copper piping ta be used on site works st prgjects of CAlPL
WRY system.

Kindly find below points which nead to be followed & obliged as part of this approval:

1. Routine tesis should be carrizd out as per Annexure 1,

2. Test certificate { Raw Material Certificates f QAP f Quality check method nesd to be
shared ance in a yaar with DAIPL team.

3. Tools / equipment’s calibration cerificate need to be shared oncs in a year with DAIPL
team.

4. |sgue / complaints should be inapested by Mfs Mandey Tubes Put Ltd ag & when required
an timely basis by Mfs Daikin Air Canditioning India P4t Ltd & need ta be resolved in 15
days.

3. Audit by DAIPL team an be carried out as and when requirad.

&. f there are any major changes in the manufacturing process / specifications. same need
{o be informad to DAIPL on immeadiste basis.

This approval is valid till 11.09.2026 subject ta no compraint from field about guality & supply
of the enly approved specification product to our channel pattners and/or any deviation /
discrepancy found in the above mentioned peints / specification: in which case this
autharization is liable ta be cancelled at the sale discretion af DAIPL.

Please acknawledge the receipt of this letter as the acceptance for the terms and conditions
stated herzin-befora.

Thanks,

For Daikin Air-Conditioning India Pvt Lid

- Ly
10, 1 Flear 9
Gl ml . Rma

e al?

Galrav Mehtani Mu umar
General Manager Seniorlanager
Product Managament & Tech Support VYRV Project Management & Tech Support

MANDEV TUBES PVT. LTD. 13



ACR OEM VENDOR APPROVAL

@ LG Electronics

LG Electronics indin Pyl Lid.

13, PI0 B, S0k Foor, Pl Buliding, Dws Carrre, Sskl Niw Dehi ) 0607
T -SATIISTRAA Vendiues. Wi D osen

O S LIS OTERL TSP A IR

Materd: 19th Sep. 2018

TO WHOMSOEVER IT MAY CONCERN

This {s 10 cerify that M/s. Mandev Tubes Pvt. Ltd.,with thetr factory
located at 260, GLD.C Industaal Estate, Umbergaon, [Dist. Valsad
(Gujarat), is an approved supplier for YRF ACR Grade Copper Tubos
tn LG Electronics Indin Pvt. Lid. (LGELL}, in belnw produet catcsory

«  Hall Hard Straight Copper Tubes.
+« Pancake Copper Coils.
o Copper Tubes Fittings.

As per records ol the Company, the performanee of Mandev Tibes P
Litct is found 1o be satisfactory.

Validity: | Year from date of lssuance,

Note: This certificate is being issued without prepudice o the rghs
and contentions of LG Electieonics India Pet. Lid, and this éertifieare
shall not be construed as validatlon fapproval of performance of the
obligations of Vender with respect to business relation with LGE]L

REFRIGERANT PIPES

MANDEV TUBES PVT. LTD. 14



ACR OEM VENDOR APPROVAL

BLUE S=TA Brue SEr | jnnlt=d
al 44 AL,

Wih =l22r Aeckor W3,
fwalliZuursc R

Q13520235 2022 Lol AR |l ndle
[ WP T

dMondes tubes Pt Lid Fooa0l 137 ggm 400

Aunmbai b s T i

Suhject : Wiandev Malom copper piping approvnl as ome ol reconmmienced make Lo wse n
W installotion.

Kimd Aqlention ;. Ms Bumesh
I Jer b Bamnesl
Wilh relevence Lo vour reguest of nchadinys yoor proacdoa of copper riping Osandes in oor

apprived sl ol makes, we hove revieyyedl oot informualiong, dosamenaiioo, ek reparet
siubmilledd amed ssmapele ol Thes prosd .,

Hasod v whove, we hereby appreve mse o5 poar prodoc (0 oppee Pipdog d in oue WVEE svacci.
Az dizevsgcd S omentooed i vour docormenis, copper wbes shall be DHDE Grade rass matcrial
s ilds S G ceprprer e S o G phooesprhior s, L oabueald e sopase clean quality weith bosar
rosidual eontent below 3% ey 5o Tologram shoald Tae ghene o phpees.

It shiell hiave 360 dor conccnmic wall thiclowsss along the eotire lengtth & shoald be 10004
ey Temn fenaresd,

1Ll P hasred pipee shoanlod comdivm e ASTR BTS04 1T I TR0 02122000,
CHDANNEERT I el 73 0 L1006} A Ml pipees shoald be hoghl annes:
carnlirming e SEThA GRS 1205000

b TN NN
wed f Blirror Dinashl

Thiz approwal is valid Tor oo year [vom Uw date of isaoue of this leter Lo pto 300 Apeil
2024 e wrill aboonec it for ol decar Tor quality, specifications & perfonmancs and it fooand
in arder woo will iszue fiesh leter for continnation LWexs ear.

All riglts are reservoed with s abont appeoval as roconuncndsd make.

Mty comnplaiotsquelitss iagsuce ote shaldl be promptly inapcctcd by hlandow Fipes Pt Ltd or a2
a1l wwlwen roquired Iy Bluc Star lindoed.

There should nor be sy variation o spocificarion approved and samc approsvod specific
product to e aupplicd o oor chenie]l pe tnecs,

Thoanks and repords ¢

Fou Eluc C{ @"?:X’f

l::».,cpak. Bawicja
LGnI- Al India Planning & Toswallation
Commcreial Alrconditioning DIvil.

Registered Office: caslan Gulldiegs Rl ™ Scvani Thesak, cond oo Tk Rieiel,
murnbdl <302 alia 1o =Y S ReRS TIEK F o9l 2T ARER 2162,
1

[Ny ONTILE RS

ETA GENEHAL F"HlVATE LIMITED
Pl

i R Arves Slele, Ciearrase Sl (R0
e wA L GE WL e G RSeHE Caer

SUFFLIER RATING CERTIFICATE

o, 02.02.2008
CHEMNTSLAL

™M/s Mandev Tubes,

Plot Pdo 2RA4/2 A -1 Gol Coanteen Rooad,

Umbergon [Fist- Valsad (Chujarmt )

Umbergaon —396 |71

Eobmd Avttn - Rl Rmesh MMunot 7 e Patel

Hub : - Suppliers Rating for the Brilliant job in Customer service
(Mandev Tubes)

Dear Mr Ramesh,
This is o inform you that we are very much Satisfied with your customer
service and want yvou to continue for the further supplies 100, We have no

marks in updnting your service, thus we are giving you "A" Grado.

Regnrds,
O Venkntesh.
-3 A
& 3

o Benior Manoger
Purchase Dopt
ETA Ceneral Py Lacl.

Fmge CHfece & e e L L] w oo O VRN
T rE Ty }ﬂ.'l'l’l.'l'l SEaF P PR (04105 PEAOD0SS -rnld m-m—m
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ACR OEM VENDOR APPROVAL

Haier

Ret: Maisr, M0, 2019/05-02,/0007
2nd May’ 2019

To,

Mandev Tubes Pvt. Ltd.
bumbai

aub: Mandey' Copper piping Approval a5 recommended make {o use in MAY installation
Dear Sir,

‘We are pleased 1o inform you that we have been using Mandev make copper pipes for gur MRV installations and
found them to be in line with our specifications

Our factory team has also Inspected the pipes i installation sites and they are happy with the cpecifications

‘We also would Iike to inform you that we have been recommending Mandey cogper pipes for our WMAY
Installations,

This is approval valid till we receive any complaint From field about change in curcent guakity and specifications
All complaints should be resobved by Mandev Tubes Pyt Ltd., if any

Thanking you,

For Haler Appllances indla Pvi Ld
-

Debajit S5en

Product Group Head

Commercial Air-conditioner

Haier Appliances (India] P, Limited
Corporate [dentity Number (U74140002003PTC1159101)
Repistered Office: Building No 1, Okbdas industral Extate, Phase — i, Mew Delhi— 110020
Teel: 01 1- 39456000,/ 306 74000, Faxc 01 1- 306 FA008, wee bsite: wwiw haies comy/in

PSmsuncd

To: ALL S & S DEALERS (FOR DVM PROJECTS) In INDIA.

SAMSUNG INDIA ELECTROMNICS LTD.

Sub: Copper Tubes usas i the DVM Projects

Pleasa note that the following mentioned maker is approved for Copper Tubes to be
used by all the § & § Dealers (India) for all DWVM Projects instalation;-

# Mandev Tubes Pvt. Ltd, Mumbai.

Folowing are the specification of the Copper Tubes to be used for the DVM Projects
Inatallation purposs:

Size Thickness Specification
8.36rmim {174 in) 4G | c12207-0 (ANNEALED)
8.52mm (3/8 in) 4G | c12207-0 (ANNEALED)
12.70mm (172 in) 212G C1220T-0 (ANNEALED)
15.88mm (578 in) G C12207-0 (ANNEALED)
19.05mim (374 in) WG | £12207T-1/2 H (HALF-HARD)
_22.23mm {7/8 in) WG | C12207-1/2 H (HALF-HARD)
25.40mim {1 im) 0 G C1220T-1/2 H (HALF-HARD)
28.68mm (1 118 in) 185 | C12207-1/2 H (HALF-HARD)
31.75mm {1 14 in) 1BG | C12207-1/2 H (HALF-HARD)
38.10mm {1 1i2 in) 168G | £1220T-1/2 H (HALF-HARD)
A4 45mm (1 344 in) 166G C1220T-1/2 H (HALF-HARD)
0.8mam (2 in) MG | 1220712 H (HALF-HARD)

Thanks & Regards,
R & O = 5E Team

MANDEV TUBES PVT. LTD. 16



GOVT. VENDOR APPROVAL - BHABHA ATOMIC (BARC)

Tel: (022) 2559-2532

TSD BUILDING, )
TROMBAY, MUMBAI, Fax: 25505310/25505151
PIN: 400085
GOVERNMENT OF INDIA
BHABHA ATOMIC REAEARCH CENTRE
INFRASTRUCTURAL PROJECTS DIVISION
Ref : IPD/MPS/UMRT/(8/2010-11)/10 Date: 05/10/11

M/s. Mandev Tubes Pvt. Lid
276, Surya Mahal, 2™ Floor,
Office No. 82, J. 5. S. Road,
Mumbai — 400 004
Maharashtra State (India).

Sub:  Tender No. BARC/IPD/&2010-11 — Ewvaluation Of vour Copper tube manufacturing
facility by our department and supply of the material to our premises-reg:-

This 15 in connection with our visit to your factory during the month of July 2011, for
the evaluation of your copper tube manufacturing facility in Gujarat. We appreciate the efforts
taken by vou and other members of your team to maintain good quality standards for the copper
piping manufactured in your factory. The technical presentation arranged by vou on 11-08-11 at
our office was very informative and useful for all our personnel who are working in the field of
HVAC. The right methods to be adopted while laying the copper piping for HVAC systems,
especially for vanable flow refrigerant machines were covered in detail, in the presentation.
Also, you have already visited our premises to check and ensure that the copper tubes supplied
through the dealer are genuine with respect to the quality and make. Now, the work of laying of
copper tubing 1s in progress and we may need your assistance also to ensure that quality of work
carried out is top class.

With regards

Anilkumar TV
SO/G, MD & PS
TSD

MANDEV TUBES PVT. LTD. 17



GOVT. VENDOR APPROVAL - CITY AND INDUSTRIAL
CORPORTION OF MAHARASHTRA (CIDCO) &
MAHARASHTRA PUNE METRO RAIL PROJECT

TOSHIBA

Laading Innoeation 3% F b i

CITY AND \MDUSTRIAL DEVELOPMENT CORPORATION OF MAHARASHTRA LIMITED

e By CIDCOEE (WA Dals 1117 M

Ta

Blim Frakash Conmirowsi Lid
Tew Erochangs Paaj 8o 24
Trestivieh oo Mo Vied Mandd
Temos Cofnery Mainic - & ]

Sub: Dewmgrd Congouchon of Haewe Woks of 56 Mo of Devaied Maire Staiens al
Sirder 1 CRD Beapil Sraincs Maik Uien e, Sector 11 & Sactor 14 of #hirghi
L wnl Elsvates Termenal Giaion o Bk foe b b Matn Line-1
C A e OCIDOOEGE [IAMehoNEE Mdito BVI01T- 1A

Rat Wtk Ora ba. CDCOUSE (Mt 0TT/028 daied 47 10 3047
Hi Lt N PRLGIDC O Balsper2017-18M 30, stakerd 00,00 2018
e ho | BGMANMWTDCNNGIE B WEIESOY, deied 28 00 7008

Approval of Mis Mandes Tebeifvi Lid se o Wendor 1o supply the Coppar Tubes
for &ir Condtionng worke at Mairo Sietion -

Dear 54

Tha abcee mectonad e was dsended lo yr vie S0 Fefarmed work oroer Vs ket
..nmarnimﬂmﬂm_nmm—uh'hwummuvam
L1e e m mrder fo Supply thie Cepad Tishes for Ar Consfioning works T abowe sanioned
oy Samdarty vl etier umder nelbrenca no () Stove, GC-LHG sheo seetmmended (T aticrss
L] vercal Tha Comsiet Authory aoonsded e stomvel i Mo Mande Titss Pu L e a4

InEgT-i8

Toun m for your

Thwarding o

1 GEMNERAL COMSULTANTS
'E MAHARASHTRA METRD RAIL CORFORATION LTD
{PUINE METRD RAIL PROIECT)
GEIRMRRS PR WEPY HAL 20211 BET Do 134952724

K5 HOC — ALFRRAA JCHNT WENFURE.
LI, 1 Fhsa, taba Aoise

Bl e Sl e,

Bl gF| B e - OO0

Fraject: Conskrcinn of Nne alevaed el daticrs sscluding viee sck iz, PORAE. Sars Tukaram Maga,
shasa, Kasarwadl, Mogeomd| Daoeehi fooodi BRadk aid Hanse 100 on Coerdor 1ot Munre
“etc Ral' Praj=ct

Rederences:
FHERTRCNTTE AR Ty E L A
A I
Al Ham o

Subjock: Wzvdor ardanrals vl Beligerant Cepgeer Pivs, L Panzks and Miesel Gz==ator for kasarsadl
rAczra mabien or R1sactlan.

Dzar Er.
L rarve ko zbovs, o oo echon isaccarded Sor 3 Wandar ool @ -Ecianed il alde |
aubjt sz diace v Cunliae] specifcatans LG,

SHA | TRRAEG 01 [venzom i

| : Tigenart Copper Fipes | s kancev Tebe Pot. L |
2 L panels IS SIS [Sedr o a Sl ¥ geare B 1]

I H lmm Gene akor Sat [T BF it

Howeeer, ©accordance with 800 Subdaass .0 el iy anpieal e, el fedle, 2uesenl, ss=nnaesan.,
Iipactian, el ©rwilive, propsssl request, sest o simar 2ct by she ena reer Including Abserie "
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PR FLT
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o addl. CPRSL scriali HAIL b aera

A1 Bk, Faod Gk Seee oge Golumn.
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CLIENT TESTIMONIAL - DELHI METRO (DMRC)

L&T Constructio
Ep ar construcion @

DATE: 120712048
TO WHOMSOEVER T MAY CONCERN

This s to cestify that we have procured and installed Mandey Make VRF Grade Copper Tubes for Air-
conditioning Apalication of vanous sizes for our DELHI METRO RAIL CORPORATION LINE 7 Number of
Station 17,

Mandev Tubes "MT ECO FLEX" - (SOFT PANCAKE COIL COPPER TUBE) & "MT ECO SELF
CONNECT PLUS +" {ONE END EXPANDED - HALF HARD COPPER TUBE)

“WHICH ELININATES 3 OUT OF 4 BRAZING JOINTS AND AVOID POTENTIAL CHANCES OF
LEAKAGES DUE TO HUMAN ERROR™ & ENHANCES LG'S VRF AIR-CONDITIONING PIPING CIRCUIT
LIFE OF METRO STATIONS, DEPOTS AND BUIDINGS.

Wia have found the quality of coppar tubes salisfachory and mesling the air-condifioning standards.

We. LARSEN & TOUBRD,

For Lamon & ToUED Linied

Fowr Tramsmission & Diswinution i01-1C

A4y
i |'|. ? Mgna] Kumar Tysgl
& Lipnagss N AN S o
1/ (Mano] Kumar Tyagijopt Wans et dieT Y1 il feifdres
Project Managor Delhi Metro Rail Corporation Limited
Power Tranaméssion & Distribution

- .
TURNKEY PROJECTSs HVACL “lr&' englneerstp) I'd.

Corporale Dilice B-23 Infeeay, Sector-34 Gurgaon-122001

.I.-" Phomes | 01744509600 1o 60, Fax  D174-4669698 & W4
R | e Regintored Ofice © 117 Tagore Park, Deihi- 110000
- "\-.‘ .\.;_h__! / Phones | 27842508 J7d442500 Fax FT847506
- == CIM © LIT4p990 1995P TCOTI500
E-mail . mifo _E-.|-'|-!fr|:|l||ﬂl-|_lt corm Wabaile e siieisnginders com

Date:22/06,/2017

To Whomsoever It May Concern @LG

This is to certify that we have procured and installed Mandey make coppér tubes of various sizes for our
DMAC Line-6 Project{9 stations] & DMRAC Line-8 Project{10 stations).

We have found the guality of copper tubes satisfactory and meeting the industry standards

I
\,;:::] e
KHAND ASHFAQUE

GM |PROCUREMENT)

Airef Engineers Pvt Lid

B-23, Infocity, Sector-34,

ARG o

feocti I1ch a1 wizulyoret feifies
Gurgaon, 122001 Delhi Metro Rail Corporation Limited




CLIENT TESTIMONIAL
METRO-LINK EXPRESS FOR GANDHINAGAR & AHMEDABAD (MEGA)
& MAHA METRO NAGPUR

TOSHIBA

f Leading Innovation >33

-.AIEII “AJjreen

W Crmal, Yo Teal

DATE: 21-06-2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that we have procured and installed Mandev Make VAF Grade Copper Tubes
for Alr-conditioning Application of various sizes for our MEGA METRO — Ahmedabad , Depo
project.

mMandev Tubes “MT ECO FLEX" — [SOFT PANCAKE COIL COPPER TUBE) & “MT
ECO SELF CONNECT PLUS +" (ONE END EXPANDED - HALF HARD COPPER TUBE)

“WHICH ELUMINATES 3 OUT OF 4 BRAZING JOINTS AND AVOID POTENTIAL
CHANCES OF LEAKAGES DUE TO HUMAN ERROR” & ENHAMNCES VRF AIR-
CONDITIONING PIPING CIRCUIT LIFE OF METRO 5TATIONS, DEPOTS AND
BUIDINGS

wWe hawve found the quality of copper tubes satisfactory and meeting the alr-
conditioning standards.

p—
- ,-’7 v
Ll

MULTIDEAL CORPORATION
—

.n.N n‘;c: a0t 2008 CERTIFIED COMPANY

TURNKEY ENGINEERS. MACHINERY MERCHANTS A COMSULTANTS

RTHURTRED Sl & BLF TITRL 0T - ——— = = P
"-i-:!' P oaixin o .l L @ & PO EXCHANGE I.l"lll' FiaktWoods mﬁm
#h'-ﬂ ey Halod S TR Sgmphany dsTeERG ) Kerullal = :.-

DATE: 07/07/2018
PP DAIKIN =« MITSUBISHI'

TO WHOMSOEVER IT MAY CONCERMN

This is to certify thag we have procured and imstalled Mandey Make VAT Grade Copper Tubes fos Air-
condtioning Application of varlous sizes for our MAHA METRO NAGPUR Praject at Khapri Matro
Station & NMew Alrport Matro Station.

Mandeyv Tubes “MT ECO FLEX" - (SOFT PANCAKE COIL COPPER TUBE) & "MT ECO SELF
CONNECT PLUS +" [ONE END EXPANDED - HALF HARD COPPER TUBE)

“WHICH ELIMINATES 3 OUT OF 4 BRAZING JOINTS AND AVCHD POTENTIAL CHANCES OF
LEAKAGES DUE TO HUMAN ERROR" & ENHANCES DAIKINS'S VRV AIR-CONDITIONING
FIPING CIRCLIT LIFE OF METRO STATIONS, DEPOTS AND BUIDINGS

WwWe have found the quality of copper tubes satisfactory and meeting the air-conditioning

standards, _—
Aflan E.h-:\l TigrAnor {-1

PROJECT
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LEADING HVAC INDUSTRY CUSTOMERS
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MEDICAL - GOVT. VENDOR APPROVAL -

U.P. NIRMAN LTD. (UPRRN LTD),

CENTRAL PUBLIC WORK DEPARTMENT (CPWD)

FOR AIR CONDITIONING & MEDICAL GRADE COPPER TUBES

30, ey famior fem forficee

|

TR SET ETET
v == o wra wwft, S woms

ipefgpss wp-oTEnET |, 27E06EN, 0BT FacziEaan
(CINWURSIN LIP- 1075360 LG

Te=iimr -

i .!f,fd:mj.f;e;;,&@f!pm_g;w

Frnjil lansigueryfedd. P act haniger Unil IndhErges
R Rafiiya Mimean Nigam Led.
Elecivical Unit

Jiibe:

Deéar 5,

W WMANDEY Tubes Pyt Ltd, howing an miegroled maormdactonng unil based in
Mumbal MWorks | UmbergaonGagrat) s an 190 9001800, (S0 140002004, LEOL2000
company. Wi MANDEY Tubes Py Led, are manufacturing following fype of e Tk, -

College site.

all building projects.
Copper pipss maredachored by M{s MONMOLY Tubes Pib. Lid are gegieased seamecs

round copper iubes | Grade ; CWORARCU-DHPY conforming 1o EN L3346 | 2E Fem &
manufactunng cooper fubes with “0ne end espanded - MT-ME SELF COMMECT PLUS"
atdvantages of whah have besn esplened i Ann-l (endosed), which shiws this uneges
dosign belps eliminaie o coupling oms, wieln joineeg two tubes ond sie redures the
installation coxt
RUANOEY  maka
bdpitalsMedical Colleyw groerts being done by Electrical Zone- L
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MEDICAL - CLIENT TESTIMONIALS -

FOR GOVERNMENT & PRIVATE INSTALLATION OF MANDEV

MEDICAL GRADE COPPER TUBES
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DATE: _03-02-2023

MANDEV TUBES QUALITY FEEDBACK & APPROVAL CERTIFICATE.

This is to certify that, We are purchasing and Installing Mandev Make Medical Grade Copper Tubes, by M/s Mandev Tubes
Pvt. Ltd., Plot No.269, G.I.D.C. Industrial Estate Opp. Usha Garments, Umbergaon-396171, Dist: Valsad, Gujarat State, India.

e have used Mandev Tubes Medical Grade Copper Tul
(MT MEDI SELF CONNECT PLUS+ ONE END EXPANDED COPPER TUBES FOR MEDICAL GAS PIPELINE

SYSTEMS .
Sr.No Hospital Project Site Name & Project Site Location Project Size
I (In Tons)
1 Model Hospital ESIC C , Phase 2, CI 2
Indira Gandhi Medical College and .
2 Hospital, Shimla Snowdown Shimla, H.P. 6
3 Dr. RFGMC, Kangara Vill. Tanda Distt. Kangra, H.P. 4
Please find below Quality Feedback, Which we i while i ion & on project site:

1. The result of the testing was very nice
Brazing together in a shorter time span with great craftsmanship in a neat and tidy finish.

of Copper Piping

2. By using ONE END EXPANDED, we can execute our Brazing work faster compared to the conventional practice of
doing Brazing, plain Pipe from both end.

3. Instead of occupying two close joints of Brazing of coupling, we could get it done with the one end brazing with 3
meter distance. So less chance of leakage due to heat transfer, which is skillfully and with better workmanship.

CONCLUSION:

Mandev Make MT MEDI SELF CONNECT PLUS +, One End Expanded Medical Grade Copper Tubes, Which Can Save 3
Joints out of Every 4 joints for Medical Gas Pipeline System (MGPS), this will Enhance life of the Medical Gas Piping
System, As well as Take better care for citizen of India.

The Quality standard and delivery schedules are in line with our expectation. The attitudes, approach and services towards
the customer are truly professional.

Thanking You,
For ANK Services

e

Vikaas Guptaa
CEO

B-42, Sector-2,
new Shimla, Shimla H.P.
Emall: ankaysservices@gmall.com

[ [ ]
e T Srishty Medical Private imited
Formerly known as Srishty Udyog Pvt Ltd
d Brands:
E MEDITEK  Srishty

Ref # SNG : SMPL : MT : MUMBAI : 310123

HIMALYAN  SunMeditek

Date :31.01.2023

To
Mandev Tubes Pvt. Ltd.
Mumbai
Respected Sir/Madam,
Please find below the list of Reputed Hospitals where we haveinstalled Mandev Copper Tubes (Medical
Grade):
S. No. Name of theHospitals Location
1. PSG Hospital Coimbatore
2. District Hospital QOdisha
3. Sanjay Gandhi Memorial Delhi
Hogpital
4. Baba Saheb Ambedkar Hospital| Delhi
5. Rao Tula Ram Hospital Delhi
6. Sancheti Hospital Pune
7. MED11 Sriregar
8. ESIC Hospital Vishakhapatnam
9. Sri Vasudevaperumal Thanjavur
b
10. Guru Gobind Singh Govt. Delhi
Hospital
Etc.

Kindly provide the Test Certificates along with Lloyd Certificates.

Thanking you,

Srishty Medical Private LimitedTe el +91 112678 768586 CIN No. U74599DL1982PTCU13620
A219 Road No 6 +9198100 07700 VATITINICST No. 0766013067
Mahipalpur NH8 Ema\\ supl@sngindia.org N No. AABCSBADSK

IEC Code
Service Tax No.

website: www.sngindia.org 0502051906

AABCS8403KSD001

New Delhi 110037
fFNG woa

¥

gmriid dmr
smrue goteed DimE w0, Wye-es00m

HARNATAKA INFﬁTll'FE OF MEDICAL SCIENCES, HUFBLE-5B002Z,
Ph o[070836-23 73348 Fax :0836-2373724
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MEDICAL CASE STUDY

HOW TO AVOID COUPLING & SAVE COST

SAVING BY INSTALLING MT - MEDI SELF CONNECT PLUS +, VERSION II, WITH BRAZING RING BY SKIPPING OF COUPLING
Skip Use of
Coupling I : I -
-2 MANDEV
A~
To Save 1 joint Out of Two sided Brazed One sided Brazed
2 joints Coupling joint Expanded
Installation Tube joint Installation
PRODUCT USP - ENHANCE QUALITY AND SAVING IN COST OF CENTRALISED MEDICAL GAS PIPELINE SYSTEM (MGPS) COPPER TUBE
FOR HOSPITAL PROJECTS FOR MANDEV MAKE V/S OTHER MAKES FOR 1002 MTRS / 360.720 Kgs.
NOTE :- AS YOU SKIP COUPLING AND WHEN YOU INSTALL MANDEV MAKE ONE END EXPANDED - " MT - MEDI SELF CONNECT PLUS+, VERSION II, WITH
BRAZING RING" SAVE 50% JOINTS IN INSTALLATION AND COMMISSIONING @ EXTRA COST OF 2.32% PER MTR OF COPPER TUBES.
SR. NO. PARTICULAR OTHER MAKE MANDEV MAKE
1 SR. No 1 2
2 Diameter Size 15 MM 15 MM
3 Wall Thickness 0.9 MM 0.9 MM
4 Weight Per Mtr. 0.360 0.360
COST - 5 | Copper Tube Rate Per Kgs. (As on 01/08/2023)
COMPARI- 100% PAYMENT AGAINST PROFORMA INVOICE BUEO0D BeBdY
SION OF —
COPPER 6 | Copper Tube Rate Per Mtr.[ Sr.. No. 4x 5 =6 ] 291.60 309.60
TUBES —
7 | Copper Tube Requirement in KG for Medical Grade 360.720 360.720
d Copper Tubes
8 | Copper Pipe Requirement in Mtr. [ Sr. No. 7/4 = 8] 1002 1002
COST
v/S 9 | Standard Length of Copper Tube in Mtr. 3 3
QU‘I:;;TY 10 | Copper Tube in Nos. [ Sr. No. 8/9 = 10] 334 334
TIME 11 | Assuming 2/3 Nos. of Tube [ Sr. No. 10 ] need Coupling 222 0
Requirement for other Make
FOR
MANDEV 12 | Coupling Cost Per Piece 11.00 0.00
MAKE 13 | Total Cost of Copper Couplings [ Sr. No.11x12 =13 ] 2442.00 0.00
V/S
Two Side Brazing Cost of Two Side Brazing of
OTHER 14 Coupling Per Piece. 60.00 30.00
MAKE ‘ 15 | Total Cost of Brazing for Two Side of Coupling for other 13320 6660
approved make V/s One Side Of One End Expanded with
Pre Inserted Brazing for Mandev Make [Sr. No. 11 X 14 = 15]
16 | Total Cost[Sr.No.(5x7)+13+15=16] 307945 316879
17 | Copper Tube Rate Per Mtr. (Including Brazing cost with 307.33 316.25
Coupling for other make V/s with One End Expanded with
FOR Pre Inserted Brazing Ring for Mandev Make [ Sr. 16/8=17 ]
INSTALL- i
18 | NET SAVING / EXTRA COST PER Mtr. in 0 » o)
TION Percentage (%) L S
& 19 | Actual in Percentage (%) SAVING / EXTRA COST FOR EXTRA COST :- (-2.82%) EXTRA COST (+ 0.5% ) SAVING IN NITROGEN = (-2.32)
COMMISS- MANDEV MAKE TOTAL EXTRA COST PER MTR.
IONING \| 20 | No of Joints 444 222
21 No of Joints Saved 0 222
22 Percentage (%) of Joints Saved 0.00% 50.00%
23 Actual RMT of Copper Tube Requirement ( Sr. No. 8 for { 1) COMPLETE MEDICAL PIPING CIRCUIT FOR HOSPITAL PRO]ECT}
1 Diameter 15 mm ) 2) TOTAL QUANTITY IN MTRS
24 Actual Nos. of Joints Saved ( Sr. No. 21 for SAVINGS OF TOTAL NOS OF BRAZING JOINTS
1 Diameter 15 mm ) @ FOR HOSPITAL PROJECT
25 For Length of every 9 running Mtr. Medical Grade Save 1 Joint, By Installing Mandev Make - MT - MEDI SELF CONNECT PLUS +, VERSION II, WITH
Copper Tubes [MGPS] [ Sr. No. 23/24 =25] BRAZING RING ( One End Expanded Copper Tubes with Pre Inserted Brazing Ring)
Conclusi Sr. No. 23, In Length Of 1002 Mtr. Medical Gas Pipeline Systems (MGPS) Circuit For Hospital
26 onclusion Projects, 222 Nos. Of Joints Are Saved. So, In Every 4.5 Mtr Length 1 Joint Gets Eliminated And
Field Failure Due To Human Error In Brazing Is Removed For 222 Joints.
EVERY 1002 Mtr /222 Nos. SAVE BRAZING JOINTS = 4.5 Mtr (15 Feet
4.5 Mtr
Sales Office : 706, Lodha Supremus, 7th Floor, Senapati Bapat Marg, Railway Colony, Lower Parel, Mumbai - 400013, Tel.: +91-22-66131818 Website : www.mandevtubes.com

MANDEV TUBES PVT. LTD.

24




MEDICAL CASE STUDY
HOW TO AVOID ELBOW & SAVE COST

SAVING BY INSTALLING MT - MEDI SELF CONNECT PLUS +, VERSION I, WITH BRAZING RING BY SKIPPING OF ELBOW

Skip f Elb
=2 MANDEV 3 =
To Save 2 joints 2 Sided Brazed Elbow No joint, No Brazing

Joint Installation Installation

PRODUCT USP - ENHANCE QUALITY AND SAVING IN COST OF CENTRALISED MEDICAL GAS PIPE LINE SYSTEM (MGPS) COPPER TUBE
FOR HOSPITAL PROJECTS FOR MANDEV MAKE V/S OTHER MAKES FOR 1002 MTRS / 360.720 Kgs.

NOTE :- AS YOU SKIP ELBOW AND WHEN YOU INSTALL MANDEV MAKE ONE END EXPANDED - MT MEDI SELF CONNECT PLUS+, VERSION II,
WITH BRAZING RING, SAVE 100% JOINTS IN INSTALLATION AND COMMISSIONING @ EXTRA COST OF 2.62% PER MTR OF COPPER TUBES.

NOTE :- IF YOU DO BENDING OF HALF HARD COPPER TUBE ON SITE, THERE WILL BE NO CHARGES FOR BRAZING AND JOINING ELBOWS WITH TUBES.

NOTE:- ONLY ONE TIME FOR BENDING WILL BE SPENT ON MECHANICAL BENDER. ( ONE TIME INVESTMENT FOR BENDER.)
BENDER AVAILABLE IN MARKET UPTO 35 MM.)

SR. NO. PARTICULAR OTHER MAKE MANDEV MAKE
1 SR. NO. 1 2
2 Diameter Size 15 MM 15 MM
3 Wall Thickness 0.9 MM 0.9 MM
4 Weight Per Mtr. 0.360 0.360
COST | 5 |Copper Tube Rate Per Kgs. (As on 01/08/2023) 810.000 860.000
COMPARI- 100% PAYMENT AGAINST PROFORMA INVOICE
SION OF 7
COPPER 6 |Copper Tube Rate Per Mtr. [Sr.. No. 4 x 5 = 6] 291.60 309.60
TUBES _|
_| 7 |Copper Tube Requirement in KG for 360.720 360.720
COST Medical Grade Copper Tubes
v/S 8 |Copper Pipe Requirement in Mtr. [ Sr. No. 7/4 = 8] 1002 1002
UALITY
Q v/s Standard Length of Copper Tube in Mtr. 3 3
TIME 10 | Copper Tube in Nos. [ Sr. No.8/9 = 10] 334 334
FOR 11 | Assuming 1/3 Nos. of Tube [ Sr. No. 10 ] need 110 0
MANDEV Elbow Requirement for other Make
MAKE 12 |Elbow Cost Per Piece 16.00 0.00
v/s 13 | Total Cost of EIbow V/s No Cost of EIbow 1760.00 0.00
OTHER [Sr.No.11x12 =13]
MAKE 14 | Two Side Brazing Cost of Copper Elbow per Piece 60.00 0.00
15 | Total of Cost of Two Side Brazing of EIbow 6600 0
7 [Sr.No.11x14=15]
16 | Total Cost[Sr.No.(5x7)+13+15=16] 300543 310219
17 | Copper Tube Rate Per Mtr. (Including Brazing cost 299.94 309.60
with Coupling for other make V/s One End Expanded
FOR with Pre Inserted Brazing Ring for Mandev Make.
INSTALL-| 1 4 g | NET SAVING / EXTRA COST PER Mtr. in 0.00% -3.12%
TION Percentage (%)
& 19 | Actual in Percentage (%) SAVING / EXTRA COST FOR EXTRA COST :- (-3.12%) EXTRA COST (+ 0.5% ) SAVING IN NITROGEN = (-2.62)
COMMISS- MANDEV MAKE EXTRA COST PER MTR.
IONING
L{ 20 | No of Joints 220 0
21 No of Joints Saved 0 220
22 Percentage (%) of Joints Saved 0.00% 100.00%
23 Actual RMT of Copper Pipe Requirement (Sr. No. 8 for { 1) COMPLETE MEDICAL PIPING CIRCUIT FOR HOSPITAL PROJECT }
1 Diameter 15 mm) 2) TOTAL QUANTITY IN MTRS
24 Actual Nos. of Joints Saved (Sr. No. 21 for SAVINGS OF TOTAL NOS OF BRAZING JOINTS
1 Diameter 15 mm) FOR HOSPITAL PROJECT
25 For Length of every 4.5 running Mtr. MGPS Piping Save 2 Joints, By Installing Mandev Make - MT MEDI SELF CONNECT PLUS+, VERSION II, WITH
Circuit [ Sr. No.23/24 =25] BRAZING RING (One End Expanded Copper Tubes with Pre Inserted Brazing Ring)

Sr. No. 23, In Length Of 1002 Mtr. Air-Conditioning Tubing Circuit In Building Projects, 220 Nos.
Of Joints Are Saved. So, In Every 4.5 Mtr Length 1 Joint Gets Eliminated And Field Failure Due To
Human Error In Brazing Is Removed For 220 Joints.

26 Conclusion

1002 Mtr /220 Nos. SAVE BRAZING JOINTS = 4.5 Mtr / 15 Feet, SAVE 1 BRAZING JOINT
EVERY
4.5 Mtr &
S0, 1002 Mtr/442Nos. (222 Nos Coupling Joints + 220 Nos Elbow Joints) SAVE BRAZING JOINTS = 2.3 Mtr / 7.5 Feet

2.3 Mtr
Sales Office : 706, Lodha Supremus, 7th Floor, Senapati Bapat Marg, Railway Colony, Lower Parel, Mumbai - 400013, Tel.: +91-22-66131818 Website : www.mandevtubes.com
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wHY? WHY? WHY 7
* WHY USE COUPLING OR ELBOWS
WHEN [T CAN BE AVOIDED? . ﬂ

o WHY WANT MORE NO OF JOINTS IN THE
PIPING CIRCUIT AND WEAKEN IT?

* WHY USE THE CONVENTIONAL METHOD FOR JOINING TWO PIPES?

* WHY WOULD YOU PROMOTE SOMETHING THAT IS NOT ENHANCING
QUALITY AND SAVING TIME DURING INSTALLATION?

| » WHYNOT WANT TO MOVE TOWARDS AN INNOVATIVE, COST SAVING
AND TECHNICALLY PROVEN PRODUCT?

MANDEV HELPS YOU
ACHIEVE THIS WITH NO EXTRA EFFORT OR COST.

WE BELIEVE IN DELIVERING QUALITY DO YOU...!!!

Our Associations Membershlp & Certification

i — — ,t’
@m-‘r-- o BNI & Q%
]ATF
= | E’f | 50- 900t v - ISO73961
i j | Y.  150-14001 Lloyd's : ! C € CE Mark And
"= | 180 - 45001 Register d GREENPRO

MANDEV TUBES PVT LTD.

706, 7th FLOOR, LODHA SUPREMUS, SENAPATI BAPAT MARG, RAILWAY COLONY,
LOWER PAREL, MUMBAI - 400 013.

Customer Care No. : 022 66131818 (Riya) ~ [ : 6351384180
Email : adityamantubes@gmail.com / rrc@mandevtubes.com ~ Website : www.mandevtubes.com

AWAITING DEALERSHIP ENQUIRIES FOR

MADHYA PRADESH, MAHARASHTRA, PUNJAB, ODISHA, UTTAR PRADESH, AND NORTH EASTERN STATES

MANDEV TUBES PVT. LTD. 26



