HITACHI

Installation 1

Cooling & Heating
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1. OU Pipe Connection
2 Pipes connection Mini SetFree

RAS-4~6FS(V)NME RAS-8~12FSXNME

Service Port Service Port

i o o

O
Liquid Pipe Liquid Pipe ﬁ Open/Close

©

(0]

@ D Gas Pipe

©

L [




HITACHI

1. OU Pipe Connection
3 Pipes connection Mini SetFree

RAS-8~12FSXNME

Service Port S
Open/Close

Liquid Pipe
Gas (Low)

Gas (High/Low)




1. OU Pipe Connection

Pipe Connection SetFree Sigma

|

L.~

Gas/Stop Valve
(High/Low
Pressure)

L

i\ Gas/Stop Valve
y (Low Pressure)
3 Pipes only

Liquid/Stop
Valve

End of
S5 Closing Pipes
\

HITACHI

2 Pipes Connection

Stop valve
{Highflow pressure gas)

Stop valve
{Low pressure gas)

Stop valve (Ligquid

Flaring .
{in the field

Liquid pipe (&9.52)
{field-supplied ™

3 Pipes Connection

Stop valve
(Hight/low pressure gas)

Stop valve
(Low pressure gas)

Stop valve (Liguid)

(in the field~—%

Liquid pipe (@9.52
iquid pipe ( :I Adapter (field-supplied).



HITACHI

1. Piping Work

Cooling & Heating
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2. Piping Work

Piping Specifications

= RAS-4~6FS(V)NME

. . \-UIICII.L Il.U;.G:. :;qu;d
Total Piping length sipellength <180 m ou
Current <85 m t +
Maximum pipe length L1 First
Equivalent <100 m
branch
(VTaXITUTT PIPE [ENBIT DELWEEH the MULURIC o1 L
the 1st branch and each IU L2 =40m
(TaxITTIUI PIPE (eng e Detwee
neacr muttKIit and L3 <15m
each IU
Difference in height between U  Higher OU - =30m
and IU Lower OU <30m E
Ifference In height between <I5m




2. Piping Work

Piping Specifications

= RAS-8~12FSXNME

< Recommended >Recommended
Part Mark number of connected [ number of connected
IU IU
Current
Total Piping length total liquid <500 m <300 m
pipe length

Current <125m <125m
Maximum pipe length L1

Equivalent <150 m <150 m
Maximum pipe lenght between the multikit of
the first branch and each IU L2 =90m =40m
Maximum pipe length between each multikit 13 <40m <30m
and each IU
Difference in height between Higher OU - =50m =50Im
OUand U Lower OU <40m <40m
Difference in height between U H2 <15m <15m

* 2 Pipes System

First branch

HITACHI

F 9
| U | U | | I * 1
:H -

1
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2. Piping Work
Piping Specifications

= RAS-8~12FSXNME = 3 Pipes System
Part Mark Recommended number of>-Recommended number of
a connected IU connected IU ou
. Current total 1
Total Piping length liquid pipe length <500 m <300 m First I:l-ran[:Q
Current <125m <125m i['"' 4
Maximum pipe length L1
Equivalent <150 m <150 m 7 ] Jj
¥ | CH-M | CH
. . .. L3 c
Mammum pipe lenght between the multikit of Lo <90m <40m l L4
the first branch and each IU I_I | | | | | ¥ iU
Maximum pipe length between each multikit - :L

L3 <40 m <30 m

and each IU m
Total pipe length between the CH unit and each L4 <40m <40m E’ ’E~ | El
v

U etf+g+hHi

. * * 0 o o
Difference in  height Higher OU - =50m =50m H2
between OU and IU Lower OU <40m <40m
Difference in height between IU H2 <15m <15m v * |

R R R * % * % WCH
Difference in height between CH-Box and IU H3 <15m <15m , EI
Difference in height between indoor units using i U

< <4 ' u
the same CH unit i =4m = iU | | |" “| . L L r
Difference in height between CH units H5 <15m <15m {Exclusive use of &\ Terminal IU
cooling operation)

= - |
C3 _|_IIEIIE

= Jm ] Hm (W] [W] [

| |

-



2. Piping Work

Piping Specifications

HITACHI
= RAS-8~12FSXNME CH-Single

— 3 Pipes (High/Low Pressune Gas Pipe, Low Pressure Gas Pipe and Liguid Pipe)
———: 2 Pipes (Gas Pipe and Liguid Pipe)

Multi- Kit
H5
_
Unit |
—
Maximum piping lenght between Multikit of 1st Branch and Terminal Indoor Unit L2 <90m (1)
. Maximum Piping Length between CH-Box and Indoor Unit L3a, a+b+d, a+b+e or a+c <40m (2)
Piping Length
In Case ther is Branch after CH-Box Total Piping Length from CH-Box to Each Connected
. atbtctd+e <40m
Indoor Unit per Branch
In Case there is Branch after CH-Box, Height Difference between Indoor Units H3 <4m
Connected to Same Connection Port of CH-Box -
S D3R Height Difference between CH-Boxes H4 <15m
Height Difference between CH-Box and Indoor Unit H5 (3)
(1) When piping length L2 > 40m, there are restrictions.

(2) If difference between the different L3a is not equilibrated, refrigerant distribution will be not correct and performance will be not correct.

(3) Recommended height difference between CH-Box and indoor is within 15m. If not it may cause a decrease of operating performance



2. Piping Work

HITACHI
Piping Specifications
= RAS-8~12FSXNME CH-Multi

: 3 Pipes (High/low pressure gas pipe, low pressure gas pipe and liquid pipe)
: 2 Pipes (Gas pipe and liquid pipe)

,,,,,,,,,,,,,,,,,,,,,,,,, L2

Allowable Piping Length
Maximum piping lenght between Multikit of 1st Branch and Terminal Indoor Unit L2 <90m (1)
. Maximum Piping Length between CH-Box and Indoor Unit L3a, a+b+d, a+b+e or a+c <40m (2)
Piping Length
In Case ther is Branch after CH-Box Total Piping Length from CH-Box to Each Connected
. atbtctd+e <40m
Indoor Unit per Branch
In Case there is Branch after CH-Box, Height Difference between Indoor Units H3 <4m
Connected to Same Connection Port of CH-Box -
S D3R Height Difference between CH-Boxes H4 <15m
Height Difference between CH-Box and Indoor Unit H5 (3)
(1) When piping length L2 > 40m, there are restrictions.

(2) If difference between the different L3a is not equilibrated, refrigerant distribution will be not correct and performance will be not correct.

(3) Recommended height difference between CH-Box and indoor is within 15m. If not it may cause a decrease of operating performance
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2. Piping Work

Piping Specifications

* Set Free Sigma 2 Pipes System

—3» Upsimam Sida

< Recommended >Recommended < For 2 and 3 Units Combination > 1
Part Make number of number of fudoor b daor Wu“fﬁ“' —
connected IU connected IU Ui Unit o
a B | HS
Current total ]
# ! —
Total Piping length liquid pipe <1000 m (1) <300m r?;:" Q] | La m () ﬁb O fee
length i et
Current <165m <165m phi. ':" / - "j
Maximum plpe Ll = = Cieyima s KGL T O ] iy o BIED
length Equivalent <190 m <190 m FuaumnEE} 2
. !
Maximum pipe lenght "T |
between the multikit of the L2 <90 m <40m - @ -
first branch and each IU \‘CI}:I L3
—— & 9] 9,
Maximum pipe length - e g T l
between each multikit and L3 <40m <30m ® Hnt thi Mt
each U
Pipe length between La Lb. Lc <10m <10m ] EI
connection kit 1 and each OU P - - @r" , " L1
L3 L3
Differencein  Higher OU <50 m () <50 m@) ()
height i T |
between OU Lt
and IU Lower OU <40m <40m
|!u| e s H2 =30m <30m
oDlufTerence TN Neight between Hs =0lm =0.lm

(1) The total pipe length permitted must be less than 1000 m due to the maximum additional refrigerant charge limitation
(2) Longer piping (up to 110 m) is available all models.
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2. Piping Work

Piping Specifications

* Set Free Sigma 3 Pipes System

< Recommended | >Recommended

Part number of number of < For two and three units combination > —= Upstream Side
1
* a straight-li af —
connected IU connected IU o e e I

the piping connection kit. Unit

Current total - ol H6
Total Piping length liquid pipe <1000 m (1) <300 m =< Indoor Unit Side | —F1
length £, Lc

Maximum  Current 9 <165m <165m S o sontciz |
pipe length  Equivalent <190 m <190 m S
Maximum pipe lenght t_ ¢ -
between the multikit of the L2 <90m <40m = L3 [CL]
first branch and each IU “Na ctth e |l | I:
Maximum  pipe  length N S o] ..., [T _qﬁ”;- 3
between each multikit and L3 <40m <30 m H3
each U e f

H5 — g h i| f— H1
Total pipe length between L4 Trdoor Tdoor Trdoar |
the CH unit and each IU etfrgrhti S S0 L] [ bk »
Pipe length between L 5
connection kit 1 and each La, Lb, Lc <10m <10m [ . 1 ]
ou = {CH = Ll

L3 i 9 " . L3
Difference in Higher OU <50m* <50m* | o] [
height A e | ] Dl } !
between OU < < (Exclusive Use of orminal
and U Lower OU <40m <40m Cadiing Operation) Indosr Unit
Header Branch Header Branch (CH-Box in Common Use)
Difference in height between H2 <15m <15m —few e —————
U f gl h
Difference in height between - el [Ge] [fer]
H3
CH-Box and 1U
Difference in height between (1) The total pipe length permitted must be less than 1000 m due to the
indoor units using the same H4 <4m <4m maximum additional refrigerant charge limitation
Ot (*) Longer piping (up to 110m) is available all models
Difference in height between (**) Recommended height difference between CH-Box and indoor unit is
. H5 <15 m <15 m sy

CH units within 15m
gllzference in height between H6 <04 m <04m




HITACHI

2. Piping Work
Pispin Sgecifications
e Set Free Sigma 3 Pipes System CH-

Outdoor Unit

Multi =

— 3 Pipes (High/Low Pressum Gas Pipe, Low Pressure Gas Pipe and Liquid Pipe)
: 2 Pipes (Gas Pipe and Liguid Pipe)

]
_I N
H5
-| CH-Box | f —tin
1 | | H3
i|L3a L L3afl, .5
1
Indocr | Indoor |
Linit Unit
Item Mark Allowable Piping Length
Maximum piping lenght between Multikit of 1st Branch and Terminal Indoor Unit L2 <90 m (1)
-~ Maximum Piping Length between CH-Box and Indoor Unit L3a, atb+d, atb+e or atc <40m (2)
Piping Length
In Case ther is Branch after CH-Box Total P_|p|ng Length from CH-Box to Each gk <40m
Connected Indoor Unit per Branch
In Case there is Branch after CH-Box, Height Difference between Indoor Units H3 <4m
Connected to Same Connection Port of CH-Box B
il BhERES Height Difference between CH-Boxes Ha <15m
Height Difference between CH-Box and Indoor Unit H5 3)

(1) When piping lenth L2 > 40m, there are restictions.
(2) If difference between the different L3a is not equilibrated, refrigerant distribution will be not correct and performance is not correct.

(3) Recommended height difference between CH-Box and indoor is within 15m. If not it may cause a decrease of operationg performance
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2. Piping Work

Piping Specifications Sigma and MiniSetFree
Piping length from the multi-kit at the first branch to the terminal Indoor Units is within 40-
90 m

Piping length from the Multi-Kit at the first branch

— to the terminal Indoor Unit is within 40 ~ 90m

L2
a b c €
B d f
First branch "
Multi-Kit The closest indoor unit from Terminal
the first branch Indoor Unit
L2
g —
J

h Terminal
i k (/ Indoor Unit

The farthest indoor unit from
the first branch

« If L2>40m, the size of gas and liquid lines “b” or “g” should be increased by one size
with reducers (field-supplied).

« If (a)<(b, g) after increasing size, increase the size of (a) to the same size as (b, Q)
« The difference between the piping length from the first branch to the farthest indoor
unit and the piping length from the first branch to the closest indoor unit must be

within 40m. -> (g+h+j)-(b+d) < 40m



2. Piping Work

Piping Distribution Sigma and MiniSetFree

Header Braches Restrictions

_—

—

|/

<40 m

U

<40 m

JCH ]

|/

CH

CH

CH
CH

<40 m

i

HITACHI
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2. Piping Work
Piping Distribution Sigma and MiniSetFree
» Header distribution limitations
» Connect two header branches consecutively is not allowed

Correct Second header is not allowed

ﬁ@

1
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2. Piping Work
Piping Distribution Sigma and MiniSetFree
= Multi-Kit and Header distribution limitations
= The combination of header and line distribution is allowed under certain limitations

Allowed

S ot

Not allowed



2. Piping Work

Piping Distribution Sigma and MiniSetFree

= Multi-Kit installation
= The combination of header and line distribution is allowed under certain limitations

Horizontal Installation Vertical Installation
_ Upward
Straight length Upward Upward Straight length 1
min 0.5 m INCORRECT i
CORRECT CcO C Upward Min. 0.5m N
, % n%: Downward Branch
Downward Downward Upward Branch
Downward
. ,
Inclination Aisvaghtbngﬂ1 CORRECT
Max. + 304 ™~ —] Min. 0.3m
. Downward
Inclination CORRECT
Max. + 30é
Header Installation To Outdoor Unit
w To Outdoor Unit
\

oo oo 6 o>

o
P
&

To Indoor Uni

&

HITACHI
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2. Piping Work
Piping Distribution Sigma
e Qutdoor Unit Installation
« Outdoor Unit alignement. Units with bigger capacity nearer to indoor unit side

| — — [— — [ — — ) ]
Outdoor Unit Capacity: A2B=C Outdoor Unit Capacity: A2B=C

A B C C B A
Indoor Unit Side % \ M @{\/—Lbﬁ; Indoor Unit Side

B Pipping work

— —1 — — =
A B c A B c
f f F A<LB<LC <10
> 500 > 500 < < <10m
p— ;JLA e o e— F@@Iﬂqji
= | K
(™
ar

B Place the connection kit at a lower level than refrigerant pipes of the OU

el

k|
|
<300 =300 'h‘
h

\
-
|
|
— | — —
I k \I 7'y

\ | ‘
A=200 A =200 A =200




HITACHI

2. Piping Work
Piping Distribution Sigma
* Qutdoor Unit Installation
B Pipping work

- 2 and 3 Units Combination

&G
unit &
LA<LB<LC<10m
Indoor unit side
L.
Indoor wnit side
s
4 Ty
Piping connection kit 1 Piping connection kit 2 Piping cenndetion kit 1 Piping conniction kit 2
- 4 Units Combination )
Upstream side
—

CQutdoor Dmf
unit & wnit O |

LA<LB=<LC<LD=<10m

T

Indoor unit side
«— Max. It
difference
between
outdoor units
is 100 mm.

Piping connectien kit 2

Indoor unit side

Piping b
connection |4
kit 1 Pipi

Piping connection kit 1 P‘ipihg connection kit 3

& T
g

g

g

I
g;-\""'\-\.
g.

£



2. Piping Work
Piping Distribution Sigma

e Qutdoor Unit Installation

B Pipping work

B Place the connection kit at a lower level than refrigerant pipes of the OU

- 2 and 3 Units Combination

Indoar unlt side

<

- 4 Units Combination

Indigar unit side

H

B In case connection kit must be higher

Ol trap min. 200 mm Ol trap min. 200 mm Ol frap min. 200 mm

Indoor wnit side &

e

Max. 300 mm + \\ Max. 300 mm

F
"\, Max. 300 mm

%

% Indoor unit side

Xl

The refrigerant oll Is stagnated to the unk stopped.

Indoor unit side

<

Hd

5

The refrigerant ol |5 stagnated to the wnit stoppad.

Oll trap min. 200 mm Ol irap min. 200 mm  OF frap min. 200 mm O irap min. 200 mm

i+

Thaax. 300 mm

HITACHI
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2. Piping Work
Piping Distribution Sigma

. L] L J
P I p p I n g WO r ( Oil traps are necessary or oil accumulation may occur

ol frap
| 1 il trag min. 200 1
| min. 200 mm mm
¥ ¥ 3

AN

Indoor wnlt slda
T _< & L< F

Indoor unit side —<

=LE£~E'.r'an2r'1 > Less than 2 m egs than 2 m ) ILeasl:ﬂar 2m »
2 m oF moee - 2 m or more
L

3 _h O
O -
Indoos unit ske Indoos it slde Ol trap £ cirap ol 7rap F¥ Y
— < min. 20C min. 200 mikn. 200
p MM mm mim
:: i
Less than s tnan 2 m Lest than 1 Less than -
im b =3 : Less than Zm - _2m
» Less tham 2 m Ay Less than 2 m Zm . ; "2 mof mMe
- il . Less an 2 m .
- La
" 2 m or mora e 2 m or mare
e | L e
o 10 m or mons
<
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2. Piping Work
Piping Distribution Sigma

* Pipping work

X

—

Indoor unit side

IO
1 5El

Refrigerant oil accumulates in the pipe. Indoor unit side

X

Indoor unit side

O

Indmr unit side

Refrigerant oil accumulates in the pipe.
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2. Piping Work

Piping Distribution Sigma

* Pipping work

'DLITUW |'| Cuidoor unii Dutdoor wnlt Cuidoor
Dutdoor unit Ouidoor unii Cutdoor uni
P e o
! | f b il !
1 . 1 . | I
o o Sy, - ' S r
Min. 500 mm

)Rejeje)
| R —

'_,-"'
] ~ /
| Piping connection kit ™., Pping connection kit Piping connection kit

Piping conmecticn kit

Min. 500 mm

Direction of piping kit

O DL e X &
777 TI7077




2. Piping Work

Diameters

Piping

= Size of pipes (g mm) and selection of multi-kit (2 pipes)

T T

<12

4-10

12

Header Branch (C)

TotalIndoor UnitHP N° of branches
2-8 4

4-10

12

8

)

U | T1U |
©
1

E-102SN4

E-162SN4

MH-84AN1

MH-108AN

1. @ of the main pipe (from the base unit or connection kit 1 to the first branch)

Outdoor unit total HP

RAS-(4-6)FS(V)NME
RAS-8FSXNME
10RAS-10FSXNME

RAS-12FSXNME

Gas
#15.88
@19.05

@22.2

@25.4

Equivalent pipe length (100m)
Liquid
@9.52
@9.52
@9.52

@12.7

2. Pipe diameter after first branch

<6 @15.88 @9.52
(6-8.99) ©19.05 @9.52
(9-11.99) @22.2 @9.52

(12-15.99) @25.4 @12.7

3. Pipe diameter between multi-kit and indoor unit
Indoor unitHP Gas Liquid
(0.4-1.5) @12.7 36.35*

2.0 @15.88 36.35*
(2.5-6.0) 15.88 29.52

8.0 @19.05 @9.52

10.0 222.2 29.52

HITACHI
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2. Piping Work
Piping Diameters

» Size of pipes (g mm) and selection of multi-kit (3 pipes)

= Only RAS-8-12FSXNME
Outdoor Unit Gas, low Gas, high/low pressure (A) Outdoor Unit HP (B) Totalindoor unit HP m
pressure
o <6

E-52XN3
RAS-8FSXNME 219.05 215.88 29.52
8-10 6-11.99 E-102XN3
RAS-10FSXNME 922.2 219.05 29.52
12 12-15.6 E-162XN3
RAS-12FSXNME 225.4 922.2 212.7
Total HP Indoor unit Gas, low G L =e
after 1stbranch pressure » Mg p
<6 015.88 0127 09.52 jetalindoer Nt m
(6-8.99) 19.05 015.88 29.52 <12 E-1025N4
(9-11.99) 0222 219.05 29.52 E1625N4
(12-15.6) 225.4 922.2 212.7
Indoorunittotal HP G lLews Gas, High/Low pressure
pressure
Number Available Combination
<6 215.88 212.70 29.52 of Of IU Capacity (HP) Low High/Low
CH-BoxModel Connecta Pressre Pressure
(6-8.99) 219.05 51588 29.52 ble IU per &5 &5
Branch Per Branch
(9-11.99) 022.2 219.05 29.52
(12-15.99) @254 ©22.20 @12.7 0,8-4,0 215,8 12,7 29,52
CH-AP160SSX 1 1-7 6,0
4,1-6,0 219,05 615.8 29,52
. L Single
CH-AP160SSX 1 1-8 10,0
SSErEE o121 2635 8,1-10,0 22,2 219,05 29,52
20 gL 2535 CH-AP04MSSX 4 1-6 16,0 6,0 or less
(2.5-6.0) #15.88 29.52
Multiple GRS 8 e < B eriss Refer to pipe Diameter after first Branch
8o B3 w052 CH-AP12MSSX 12 16 30,0 6,0 or less ©ppes)
1o w2 w52 CH-AP16MSSX 16 1-6 30,0 6,0 or less




2. P ping Work
Pipi

ing Diameters Sigma

M Size of pipes (6 mm) and selection of multi-kit (2 pipes)

1. Pipe diameter for the outdoor unit

2. @ of the main pipe (from the base unit or connection kit 1 to the first branch)

Equivalent pipe length <100 m

Equivalent pipe length < 100 m

Outdoor unit HP Outdoor unit HP
Gas Liguid Gas Liguid
——
— 5 215.88 2952 16 28.58 2127
[ (6/8) 219.05 2952 (18-24) 22858 215.88
A B C 10 @222 2952 (26-34) @31.75 @19.05
ll— H5 (12/14) @254 127 (36-54) @381 @19.05
1 1
2| _|>D —E s 3. Pipe diameter after first branch
o Indoor unit Indoor unit
Tﬁi 3 H1 --
©15.88 9.52 (16-17.99) ©28.6 @12.7
3 Ji 4 L3 (6-8.99) 219.05 29.52 (18-25.99) 228.6 215.88
| F | F (9-11.99) 222.2 29.52 (26-35.99) @31.75 219.05
(12-15.99) @25.4 @12.7 >36 238.1 ©19.05
3 r H2
L2[L1 4. Pipe diameter between multi-kit and indoor unit

L3 4 L3 4 L3 4 Indoor unit Liquid Indoor unit Liquid

HP q HP q
‘ F | ‘ F ‘ | F | (0.4-1.5) @12.7 26.35* @22.2 @9.52
2.0 ©15.88 26.35* 16.0 ©28.58 @12.7
(2.5-6.0) ©15.88 29.52 20 ©28.58 ©15.88

8.0 ©19.05 29.52

HITACHI
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2. Piping Work

Piping Diameters Sigma

P Low High/Low o - Low High/Low o
] S H f : d Oumﬁ?{ Unit Pressure | Pressure | Liquid Outdﬁ?:[ Unit Pressure | Pressure | Liquid
IZGO plpeS Q mm an Gas Gas Gas Gas
_— — _—
. o o 5 15.88 12.7 9.52 22 and 24 2858 254 15.88
selection of multi-kit (3 6and8 1905 | 1588 | 952 26 3175 | 254 | 1905
. 10 222 19.05 952 28-34 3175 2858 19.05
plpes) 12and 14 254 222 127 36 381 | 2858 | 19.06
16 2858 222 127 38-54 381 375 19.05
) 18 and 20 26.58 222 15.88
< For two and three units combination > —= Upstream Side
* Maintain a straight-line distance of e =
S00mM or more for piping after ot outdo Outdoor| TotalHP Gas, low Gas, high/low Liquid Total HP Gas, low Gas, high/low Liquid
the piping connection kit Unﬁm UmtD Unit HE Indoor unit pressure pressure 9 indoor unit pressure pressure q
c
A B
<— Indoor Unit Side La . ¥ <6 215.88 212.7 29.52 (18-21.99) 028.58 022.2 215.88
* T * Lb Le
i J f (6-8.99) 519.05 15.88 29.52 (22-25.99) 228.58 025.4 515.88
Piging — N Piping
Connection Gt 1 o __J Cannection it 2 (9-11.99) 2222 219.05 29.52 (26-35.99) 231.75 228.58 219.05
Furst Branch (12-15.99) 225.4 222.2 012.7 >36 238.1 231.75 219.05
h ] (16-17.99) 228.58 022.2 012.7 - - - -
) l L3 = —
= r . I ] Number of Available Combination Low Hi
g ' ; - igh/Low
o L4I | ‘ | a4t Type | CH-Box Model | Branch ?gggg:’ﬁ:llle of Indcor(glr;t) Capacily Pressure | Pressure Liquid
el I B =l per Branch _lper CHLBox] perBranch | O o
7 CHAP1BDSSX ] 17 60 0.8-4.0 15.88 12.7 952
] H3 Single ) ) ) 41-60 19.05 15.08 952
(-]
—_—— : . 6.1-80 19.05 16.88 9.52
H5 [ . _ _ 1
o h i H1 CH-AP280SSX 1 1-8 10.0 27 100 553 T0E 352
aer e Indoar CH-APD4MSSX | 4 1-6 7 16.0 6.0 or less
H2 Multple | CH-APOBMSSX | 8 1-6 2 30.0 6.0 orless | Refer to the (@) [Pipe Diameter after
P T CH-AP12MS5X 12 1-6 2 30.0 6.0 or less | First Branch] (3 Pipes).
- Hae EMQQX 10 i_F/ 2 00 Rnnrw
k.
] I :
L3
= : 215.88 29.52 (12-15.99) 225.4 @12.7
r l' Hd
| Ot L L v ¥ (6-8.99) 219.05 29.52 (16-17.99) 228.6 212.7
o
Excl Use of
{Gacing Cpsraton) Terminal (9-11.99) 02222 29.52 (18-25.99) 228.6 215.88
HeaderBrcF ™ - Header ranchffCH-Box in Common Use)
| | | |
L3 H E H f a n‘
- \ - 1.50r less 212.7 26.35 10.0 9222 29.52
B J= ﬁ [ SUU] ] T | [doar
- - = 2.0 215.88 26.35 16.0 228.58 212.7
(2.5-6.0) 215.88 29.52 20.0 228.58 ©15.88
8.0 219.05 29.52 - - -
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2. Piping Work

Piping Diameters Sigma

* 2-Pipes

Application in outdoor units

tem Connectivity Remarks
e
- 20-24 2 MC-NP2ISA oo q
Pipe 26 - 48 26-36 2 MC-NP21sA  *Liquid:1
Connection
A 50 - 54 3854 3 MC-NP30SA | 9@si2

o Liquid: 2



2. P iping Work

Piping Diameters Sigma

* 3-Pipes

Application in outdoor units

Standard Type High Eff. Type Number

20-24 2 MC-NP21SX «L.Gas: 1

«H.Gas: 1

Pipe 26 - 48 26 - 36 2 MC-NP21SX « Liquid: 1
Connection

Kit L. Gas: 2

50-54 38-54 3 MC-NP30SX *H.Gas: 2

+ Liquid: 2

HITACHI



- HITACHI
2. Piping Work
Piping Diameters

= Size of pipes (g mm) and selection of multi-kit (3

pipes)
@ @{ Header branch ]
e O o
ch] ch] [cH] : —( Feaderbranch )
& 6 ® k
Lu]J (] (1] CH-M
(wllw] [w] (w] ()
Epstneam Downstream
O} Q=) —|_CHMm
@l @l @} 2-8 4 MH-84AN1 x_( Header branch j
[lU] [|Ul [|U] 4-10 8 MH-108AN

Lu) () IILI [IlIJ] [llul

- —
Upstream Downstream




2. Piping Work
Multi-kit
= 2-Pipe Multi-Kit Sigma and MiniSetFree

First branch

Outdoor unit HP Model
5-10 E-1025M4
12-16 E-1625M4
18-24 E-2425M3
26-54 E-3025M3
S6-96 MW-NP2682A3
After the first branch
Total indoor unit HP Model
<12 E-1025N4
12-17.99 E-1625N4
18-25.99 E-2425N3
26-55.99 E-3025N3
= 56 MW-NP2682A3

HITACHI
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2. Piping Work
Multi-kit
= 3-Pipe Multi-Kit Sigma and MiniSetFree 8-12HP
= First branch

COutdoor unit HP Model
5 E-S2XN3
6-10 E-102XN3
12-16 E-162XN3
18,20 E-202XN3
22, 24 E-242XN3
26-54 E-322XN3

= After the first branch = After the first branch (2 pipes portion)

Total indoor unit HP Model Total indoor unit HP Model
=B E-52XN3 =12 E-1025M4
6-11.99 E-102XN3 12-17.99 E-1625N4
12-17.99 E-162XN3 18-25.99 E-2425N3
18-21.99 E-202XN3 =26 E-3025M3
22599 E-242XN3
=26 E-322XN3



2. Piping Work
Header Branch

= 2 Pipes System Sigma and MiniSetFree

Total HP of the indoor unit No. of header branches m

5-8
5-10

= 3 Pipes System Sigma and MiniSetFree 8-12HP

Total HP of the indoor unit No. of header branches m

5-10

4
8

8

MH-84AN1
MH-108AN

MH-108XN

Insulation

(Accessory)

o

Header for
Gas Line

(Accessory)

HITACHI
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2. Piping Work
Refrigerant Charge Calculation (FS(V)NME 2 pipes)

WO Total Additional refrigerant charge for liguid piping

. el Additional a 20m 10m 2m 2m
Nominal refrigerant per refrigerant 4 3/8
Diameter meter of pipe charge (Kg) - 3/8 e 3/8 o 38 ° 3/8
(Kg/m) - =
@9.52,3/8 x0.050 44 2.2 3/8 1/4 1/4 1/4 1/4
?6.35,1/4 x0.020 23 0.46
Total 2.66 2m
F
1/4 1/4
! 1m |
1.0 1.0 1.0 0.6 0.4 1.0

WO= 2.66 kg

. Quantity of refrigerant charged in
the W0 outdoor unit (kg)

RAS-4FS(V)NME

Total Additional Refrigerant Total Refrig. Charge of this
Charge (Kg) = 2.66 Kg RAS-SFS(VINME > System = 2.66 + 3.7 = 6.36 Kg

RAS-6FS(V)NME 4.1
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2. Piping Work
Refrigerant Charge Calculation (FSXNME 2 pipes)

W1 Additional refrigerant charge for liguid piping

Quantity of Additional a I 30m 10m 2m 2m
B |~

I’)\llgm::taelr r:'\f;itge?":fn;i’:;r I 38 38 38 3/8
(Ke/m) charge (Kg) — @ < . rY
©15.88,5/8 x0.17 0 0 RAS-12FSXNME | 4011 10m 10m 10m 21m
912.7,1/2 x0.11 30 3.3 3/8 1/4 1/4 3/8
@9.52,3/8 x0.056 58 3.248
@6.35,1/4 x0.024 20 0.48

Total 7.028

3.0 3.0 2.0 2.0 2.5 2.0

In case that quantity calculated is less than the minimum indicated in the table below, adopt the quantity indicated below

Unit Capacity (HP) 8~12

Minimum Additional Ref. Charge of Base Unit (kg) 2.0

W1(7.028 >2.0) = 7.028 kg
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2. Piping Work
Refrigerant Charge Calculation (FSXNME 2 pipes)

W2 Additional refrigerant charge for IU

10m 2m 2m
, 3/8
Indoor Unit Capacity (HP, 9 3/8 3/8 3/8
pacity (HP) @ @ — .
Additional Ref. Charge (kg) 0.3
RAS-12FSXNME | 1o, 10m 10m 10m 21m
3/8 1/4 1/4 3/8

Additional Ref. charge (W2 kg) < 6.0 kg

Quantity of |Us per capacity 0 6

Additional Ref. Charge (kg) 0 3

W2 = 3 kg
W3 Additional refrigerant charge for Big |U

Indoor Unit Capacity (HP) 8-10

Additional Ref. Charge (kg) 1

W3 =0 kg
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2. Piping Work
Refrigerant Charge Calculation (FSXNME 2 pipes)

W4 Additional refrigerant charge for IlU connection ratio

# 30m 10m 2m 2m

' 1/2 . 3/8
i 3/8 3/8 318

ﬂ < . 4 —l 4

Ratio of Maximum additional
Indoor Units refrigerant charge (kg)

RAS-12FSXNME

<100% 0Kg 10m 10m 10m 10m 21m

3/8 1/4 1/4 3/8
>100% 0.5Kg
o 2m
W4(120.8%) = 0.5 kg —
3/8 3/8
d d 1m i _ '

3.0 3.0 2.0 2.0 25 2.0

Total Additional Refrigerant Charge (Kg) = W1+W2+W3+W4
Total Additional Refrigerant Charge (Kg) = 7.028+3+0+0.5= 10.528 Kg



2. Piping Work

Refrigerant Charge Calculation (FSXNME 2 pipes)
@ 30m

g 12

- 0=

RAS 12FSXNME

10m 2m 2m
3/8
3/8 3/6 3/8
$ @ — L $
10m 10m 10m 10m 21m
3/8 1/4 1/4 3/8

2m

F

3/8 I
A. 1M
<,,.w il> ﬁ

3/8

=

3.0 3.0

Total Additional
Refrigerant Charge (Kg)
=10.528 Kg

2.0

2.0

. Quantity of refrigerant charged in
e el Tl the WO outdoorunit (kg)

RAS-8FSXNE

RAS-10FSXNME

RAS-12FSXNME

4,2
5.5

515,

2.5

p—

2.0

Total Refrig. Charge of this
System = 10.528+5.5 =
16.078 Kg

HITACHI
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2. Piping Work
Refrigerant Charge Calculation (FSXNME 3 pipes)

W1 Additional refrigerant charge for liguid piping

Quantity of

3/8

ﬁ 30m 10m 2m 2m
b 12

Nominal refrigerant per Adq|t|onal 3/8 3/8
: . refrigerant
DIETN (g meter of pipe
(Ke/m) charge (Kg)
RAS-12FSXNME | 40m 1m 38 2m
@ 15.88,5/8 x0.17 0 0 3/8
212.7,1/2 X0.11 30 33 f"
@9.52,3/8 x0.056 62 3.472
@6.35,1/4 x0.024 16 0.384 38 21m
Total 7.156
2.0

In case that quantity calculated is less than the minimum indicated in the table below, adopt the quantity indicated below

Unit Capacity (HP) 8~12

Minimum Additional Ref. Charge of Base Unit (kg) 2.0

W1(7.156 >2.0) = 7.156 kg



- .. HITACHI
2. Piping Work
Refrigerant Charge Calculation (FSXNME 3 pipes)

W2 Additional refrigerant charge for 1U

10m 2m 2m

ndornicpaciy () o I

Additional Ref. Charge (kg) 0.3

RAS-12FSXNME | 10m
3/8

Additional Ref. charge (W2 kg) < 6.0 kg

Quantity of 1Us per capacity 0 6

Additional Ref. Charge (kg) 0 3

W2 = 3 kg
W3 Additional refrigerant charge for Big |U

Indoor Unit Capacity (HP) 8-10

Additional Ref. Charge (kg) 1

W3 =0 kg
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2. Piping Work
Refrigerant Charge Calculation (FSXNME 3 pipes)

W4 Additional refrigerant charge for IlU connection ratio

ﬁ 10m
Indoor Units refrigerant charge (kg)
<100% RAS-12FSXNME | 40m 1m
>100% 0.5Kg 3/8

W4(120.8%) = 0.5 kg

1/4

3.0 3.0
W5 Additional refrigerant charge for each CH-Box (Multiple)

CH-Box Model CH-04MSSX CH-08MSSX CH-12MSSX CH-16MSSX

Additional Ref. Charge (kg)

W5 = 0.1 kg

Total Additional Refrigerant Charge (Kg) = W1+W2+W3+W4+W5
Total Additional Refrigerant Charge (Kg) = 7.156+3+0+0.5+0,1= 10.756 Kg



2. Piping Work

Refrigerant Charge Calculation (FSXNME 3 pipes)

0 30m 10m
9 112 318 318

2m 2m
3/8

kL -

Total Additional

= 10.756 Kg

Refrigerant Charge (Kg)

RAS-12FSXNME /410 1m 3/8 2m
3/8
b
3/8 | 21m
2.0
. Quantity of refrigerant charged in
the WO outdoorunit (kg)
RAS-8FSXNE 4,2
RAS-10FSXNME 2 Total Refrig. Charge of this
RAS-12FSXNME 55 System = 10.756+5.5 =
16.256 Kg

HITACHI



2. Piping Work
Refrigerant Charge Calculation (FS(V)(X)NME)

s 30m 10m 2m 2m
ﬁ 112 28 28 318
RAS-12FSXNME  |4gm m 318 2m
318
b
38 | 21m
2.0

Total additional charge must not exceed the maximum additional charge

Maximum additional charge (kg)

RAS-4FS(V)NME 9.3
RAS-5FS(V)NME 9.3
RAS-6FS(V)NME 8.9

RAS-8FSXNE 26.1
RAS-10FSXNME 26.1

RAS-12FSXNME 26.1

HITACHI
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 2 pipes)

W1 Additional refrigerant charge for liguid piping

: Quantity of Additional 30m 10m 2m 2m
Nominal refrigerant per refrigerant 5/8 38
. ; Q
Diameter meter of pipe charge (Kg) ° 3/8 ® 3/8 3/ PY
) ! S |
@ 22.2,7/8 x0.36 0 0 RAS- 10m 10m 10m 10m 21m
12FSXNS/PE
0 1005 _3/4 x0 26 0 n 3/8 3/8 3/8 3/8
@ 15.88, 5/8 x0.17 30 5.10
n 1 I‘I’ll ¥ 11 0 (8] zm
@9.52,3/8 x0.056 78 4.37 N
3/8 3/8
06.35,1/4 X0.024 [0 v ,1m J A ) |
rol == =S e g geee g
3.0 3.0 2.0 2.0 2.5 2.0

In case that quantity calculated is less than the minimum indicated in the table below, adopt the quantity indicated below

FS(X)NSE

Series

Unit Capacity (HP) 8-10 20~24 26~36 38~42 44~48 50~54
Minimum Additional Ref. Charge
of Base Unit (ke) 2.0 4.0 6.0 7.0 8.0 9.0
e
Unit Capacity (HP) 5~10 12-14 16~20 2 24-26 28~32 34-36 38~42 44-46 48-50 52-54
it e ogel [ S 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12,0

of Base Unit (kg)

W1(9.47 >3.0) = 9.47 kg
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 2 pipes)

W2 Additional refrigerant charge for |U

30m 10m 2m 2m
. 3/8
Indoor Unit Capacity (HP 3/8 3/8 318
pauhibie) ® ® — P
Additional Ref. Charge (kg) 0.3
RAS- 10m 10m 10m 10m 21m
12FSXNS/PE
3/8 3/8 3/8 3/8

Indoor Unit Capacity (HP) 1.5~6.0

Quantity of 1Us per capacity 6

Additional Ref. Charge (kg) 0 3

W2 = 3 kg
W3 Additional refrigerant charge for Big 1U

Indoor Unit Capacity (HP) 8-10

Additional Ref. Charge (kg) 1 2

W3 =0 kg
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 2 pipes)

W4 Additional refrigerant charge for IlU connection ratio

30m 10m 2m 2m
, 3/8
3/8 3/8 3/8
Ratio of Maximum additional $® ® — S
Indoor Units refrigerant charge (kg) $
RAS-
<100% 0Kg 12FSXNS/PE 10m 10m 10m 10m 21m
3/8 3/8 3/8 3/8
>100% 0.5Kg
0 2m
W4(120.8%) = 0.5 kg —

3/8 3/8

3.0 3.0 2.0 2.0 25 2.0

W5 Additional refrigerant charge for OU combination model

OU Model RAS-24FSNP/SE RAS-38FSNP/SE RAS-42FSNP/SE RAS-46FSNP/SE RAS-48FSNP/SE

Additional Ref. Charge

1 1 1 1 2
(kg)

W5 = 0 kg

Total Additional Refrigerant Charge (Kg) = W1+W2+W3+W4+W5
Total Additional Refrigerant Charge (Kg) = 9.47+3+0+0.5+0= 12.97



2. Piping Work

Refrigerant Charge Calculation (FSXNSE 2 pipes)

. B i 30m 10m 2m 2m
- 5/8 3/8
L 3/8 3/6 3/8
RAS 12FSXNSE 10m 10m 10m 10m 21m
3/8 3/8 3/8 3/8

2.0

. Quantity of refrigerant charged in
the WO outdoor unit (kg)

Total Additional

=12.97 Kg

Refrigerant Charge (Kg)

RAS-8FSXNSE

RAS-10FSXNSF

RAS-12FSXNSE

RAS-14FSXNSE

RAS-16FSXNSE

RAS-18FSXNSE

RAS-20FSXNSE

RAS-22FSXNSE

RAS-24FSXNSE

5.0

50

7.2

8.9

9.9

10.7

11.3

113

11.6

2.0

Total Refrig. Charge of this
System =12.97+7.2 =
20.17 Kg

HITACHI



2. Piping Work

Refrigerant Charge Calculation (FSXNPE 2 pipes)

W< 8 30m 10m 2m 2m
5/8 3/8
: 3/8 3/6 3/8
_ U $ @ = ¢
RAS 12FSXNPE 10m 10m 10m 10m 21m
3/8 3/8 3/8 3/8

Total Additional

=12.97 Kg

Refrigerant Charge (Kg)

Outdoor unit

Quantity of refrigerant
chargedin the WO
outdoor unit (kg)

RAS-5FSXNPE
RAS-6FSXNPE
RAS-8FSXNPE
RAS-10FSXNPE
RAS-12FSXNPE
RAS-14FSXNPE
RAS-16FSXNPE

RAS-18FSXNPE

5.0

8.5

8.5

.3

©).3)

Total Refrig. Charge of this
System =12.974+9.3 =
22.27 Kg

HITACHI



2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 3 pipes)

W1 Additional refrigerant charge for liguid piping

: Quantity of Additional 30m 10m 2m 2m
Nominal refrigerant per refricerant 5/8
Diameter meter of pipe charge (Kg) 3/8 3/8 3/8 3/8
) !
@ 22.2,7/8 x0.36 0 0 RAS- 10m 10m 10m
12FSXNS/PE
0 1005 _3/4 x0 26 0 n 3/8 3/8 3/8 3/8
@ 15.88,5/8 x0.17 30 5.10 2m P ﬁ P
n 1 I‘I’ll ¥ 11 0 (8] S ‘ ‘
@9.52,3/8 x0.056 78 4.37
06.35,1/4 X0.024 [0 v ]
Total 9.47 a :
3.0 3.0 2.0 2.0 2.5

In case that quantity calculated is less than the minimum indicated in the table below, adopt the quantity indicated below

FS(X)NSE

Series

Unit Capacity (HP) 8-10 20~24 26~36 38~42 44~48 50~54
Minimum Additional Ref. Charge
of Base Unit (ke) 2.0 4.0 6.0 7.0 8.0 9.0
e
Unit Capacity (HP) 5~10 12-14 16~20 2 24-26 28~32 34-36 38~42 44-46 48-50 52-54
it e ogel [ S 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12,0

of Base Unit (kg)

W1(9.47 >3.0) = 9.47 kg

HITACHI
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 3 pipes)

W2 Additional refrigerant charge for |U

30m 10m 2m 2m

Indoor Unit Capacity (HP) 58 38 38 38 3/8
Additional Ref. Charge (kg) 0.3 0.5 ki
RAS-
12FSXNS/PE 10m
38

Quantity of 1Us per capacity 0 6

Additional Ref. Charge (kg) 0 3

W2=3 kg Only 3 Pipe System; additional charge must not exceed 6.0kg

W3 Additional refrigerant charge for Big 1U

Indoor Unit Capacity (HP) 8-10

Additional Ref. Charge (kg) 1 2

W3 =0 kg
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 3 pipes)

W4 Additional refrigerant charge for IlU connection ratio

30m 10m 2m 2m
5/8 3/8 38 38 3/8
Ratio of Maximum additional
Indoor Units refrigerant charge (kg) ’
RAS-
10m 10m 10m
<100% 0Kg 12FSXNS/PE

318 3i8 318 3i8
>100% 0.5Kg - -

W4(120.8%) = 0.5 kg

3.0 3.0 2.0

W5 Additional refrigerant charge for OU combination model

OU Model RAS-24FSXNP/SE RAS-38FSXNP/SE RAS-42FSXNP/SE RAS-46FSXNP/SE RAS-48FSXNP/SE

Additional Ref. Charge
(kg)

W5 = 0 kg

1 1 1 1 2
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE 3 pipes)

30m 10m 2m 2m
= 58 3/8 3/8 38 318
. ,,-‘.‘;;"-"—’3
RAS- 10m 10m 10m 10m 21m
12FSXNS/PE
3/8 3/8 3/8
F . i (sl 4

W6 Additional refrigerant charge for each CH-Box (Multiple)

CH-Box Model CH-04MSSX CH-08MSSX CH-12MSSX CH-16MSSX

Additional Ref. Charge

0.1 0.2 0.3 0.4
(kg)

W6 = 0.1 kg

Total Additional Refrigerant Charge (Kg) = W1+W2+W3+W4+W5+W6
Total Additional Refrigerant Charge (Kg) = 9.47+3+0+0.5+0+0.1= 13.07



2. Piping Work

Refrigerant Charge Calculation (FSXNSE 3 pipes)

Total Additional
Refrigerant Charge
(Kg) = W1+W2+W3
= 9.47+1.0+0.5 =
13.07 Kg

30m 10m 2m 2m
3/ 3/8 38 3/8
RAS-12FSXNSE 10m 10m 10m 10m
3/8 3/8 3/8

. Quantity of refrigerant charged in
the W0 outdoor unit (kg)

RAS-8FSXNSE
RAS-10FSXNSF
RAS-12FSXNSE
RAS-14FSXNSE
RAS-16FSXNSE
RAS-18FSXNSE
RAS-20FSXNSE
RAS-22FSXNSE

RAS-24FSXNSE

5.0

50

7.2

8.9

919

10.7

Total Refrig. Charge of this
System = 13.07+7.2 = 20.27 Kg

HITACHI



2. Piping Work

Refrigerant Charge Calculation (FSXNPE 3 pipes)

Total Additional
Refrigerant
Charge (Kg) =
13.07 Kg

30m 10m 2m 2m
3/8 3/8 318 3/8
RAS-12FSXNPE | 4o 10m 10m
3/8 3/8

. Quantity of refrigerant charged in
the WO outdoor unit (kg)

RAS-5FSXNPE
RAS-6FSXNPE
RAS-8FSXNPE
RAS-10FSXNPE
RAS-12FSXNPE
RAS-14FSXNPE
RAS-16FSXNPE

RAS-18FSXNPE

4.7

5.0

8.5

8.5

9.3

9.3

10.0

10.6

3/8

P

Total Refrig. Charge of this
System = 13.07+9.3= 22.37 Kg

HITACHI
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2. Piping Work
Refrigerant Charge Calculation (FSXNS/PE)

30m 10m 2m 2m
3/8

RAS- 10m 10m
12FSXNS/PE
3/8 3/8

2m

Total additional charge must not exceed the maximum additional charge

Maximum Additional Ref.

Charge (kg) 28 36 40 51 52 63
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3. Substitution Old Units
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3. Substitution old units

R-22 = Sigma

Is not possible to substitute R22 installations with Sigma units

. Qil is not compatible

. Pipe diameters are different

. Working pressure is different

. H-link compatibility (H-link1 — H-link2)

. R-22 is forbidden on European Comunity



3. Substitution old units
R407C - Sigma

|s possible to substitute R407C installations with Sigma units

. Qil is compatible. Synthetic oil is highly hidroscopic is
recommended a good cleaning with nitrogen

. Pipe diameters are different

. Working pressure is different. This can cause problems with
pipes integrity

. H-link compatibility (H-link1 — H-link2)

. Installations with more tha 16 IUs can not communicate
correctly

« CH-Box is not compatible

* Not tested compatibility

* Is mandatory to clean the installation and use fiters in order to
avoid any posible dirtness in the installation

HITACHI



3. Substitution old units

|s possible to substitute R410A installations with Sigma units

R410A - Sigma

H-link compatibility H-link2

Installations with more tha 16 IlUs can not communicate

correctly

CH-Box is not completely compatible

U software is compatible with Sigma OU

Tested and confirmed compatibility

# Interchangeability between Current CH Unit and New CH Box

The product name has been changed to CH-Box for the new product

Mew CH-Box and current CH Unit are compatible for the new cutdoor units. However, only the current CH-unit is compatible for the

current outdoor unit

Current
CH Unit

MNew
CH-Box

¥ - Available
X: Not Available

Current
WRF (Heat Recovery)

New
VRF (Heat Recovery)

HITACHI
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