
ultimateSAM 

NO POWER 
& SIGNAL 
CABLES 

TOGETHER

READ CAREFULLY IN THE TEXT!

Sistema di umidificazione a vapore diretto
Direct Steam Humidification System

Guida tecnica
Design manual
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AVVERTENZE

Uso prescritto

eff

Smaltimento: informazioni

Garanzia: 
Omologazioni:

ISTRUZIONI E SICUREZZA

Scopo

Simboli utilizzati

PERICOLO: 

AVVERTENZA: 

ATTENZIONE:

AVVISO:

Gestione dell’unità

Funzionamento dell’unità

 AVVERTENZA Rischio di ustione!

AVVISO:  

AVVISO:

Montaggio, smontaggio, manutenzione e riparazione 
dell’unità
AVVISO

• Usare solo ricambi originali.
• Dopo ogni lavoro di riparazione, assicurarsi che personale qualificato verifichi il 

funzionamento sicuro dell’unità.

AVVERTENZA

e alla ditta che ha eff

Smaltimento dopo messa fuori servizio
AVVISO:
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Fig. 1.a Fig. 1.b 

Nota

Fig. 1.c 

1. COME FUNZIONA ULTIMATESAM
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2. MODELLI E DIMENSIONI

2.1 Modelli SAB* / SAT*

" X "

" Y "

133 mm

Fig. 2.a

 Y
 

 X 

Fig. 2.b

Esempio: un modello SABFESI300 è un ultimateSAM con le seguenti 
caratteristiche:

Esempio 2: un modello SATNMLI2U0 è un ultimateSAM con le 
seguenti caratteristiche:

SA x x x x x x x 0

Prefisso
Tipo ali-
ment.

B= Alimentazione inferiore 
T= Alimentazione superiore

Larghezza Codice                     Dimensione
“X” mm (in)

N.ro lance
304 mm
(12”) in-
terasse

152mm
(6”) in-
terasse

76mm
(3”) in-
terasse

102 mm
(4”) inte-
rasse

Altezza: Codice Dimensioni “Y” mm (in)
Aliment. inferiore Alimentazione superiore

Lance: Codice            Interasse mm (in) OD mm (in)

Isolamento:
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Telaio:

Scarico:

Nota:

---

Nota:

Nota

2.2 Dimensioni e pesi del distributore SA0 
(Single-pipe)

“Y
”

1 
1/

2"
 G

A
S 

(1
 1

/2
" N

PT
)

“X”  3/8" GAS (3/8" NPT)

145 mm (5.71 ") 

Fig. 2.c

SA 0 * * L * 0 * 0
Tab. 2.a 

1 Prefisso
2 Tipo
3 Larghezza Codice Quota “X” [mm (in)]

4 selezione singola 
lancia mm (in)

Codice Quota “Y” [mm (in)]

5 Tipo di lancia (dia-
metro) mm (in)

6 Isolamento:
7 Telaio:
8 Scarico

Tab. 2.b

Esempio 1: un modello SA0AALI000 è un ultimateSAM con le 
seguenti caratteristiche:

Esempio 2: un modello SA0GALI0U0 è un ultimateSAM per il 
mercato Nord Americano con le seguenti caratteristiche:
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3. CARATTERISTICHE

4. SCELTA DEL DISTRIBUTORE

Nota: 

(umidifi
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Start Selection Get Inside Duct

Select Width Code for widest 
distributor that fits inside available 

duct width (See Table 2)

Get Humidification Load (H)
(incl. Steam Losses; see Sect. 4.6

Choose Bottom 

Get Steam Capacity for 
Configuration “S” (table 4.a) 

Steam Capacity > Load (H) ? 

Steam Capacity > Load (H) ? 

Steam Capacity >
2 times Load (H) ? 

Steam Capacity > Load (H) ? 

Get Steam Capacity
for Configuration “L” 

Get Steam Capacity
for Configuration “H” 

No, for bottom feed 

Choose Top Feed

No, for top feed 

YES

YES

NO

No Selection

YES

Get Backpressure (PB) of Distributor
(see sec. 4.4)

PB > 
PMAX

YES
Reduce Width Code until 

Capacity < 2 times 
Load (H)

NO

Selection Done

Get inside Duct

Find Height Code of tallest distributor 
for the selected configuration that 

fits inside available duct height

Get Downstream Clearance for Distributor

Get Absorption Dist. (DA) of Distributor (see par 4.3) 

Clearance > DA? NO

Choose configuration w/
shorter absorption distance 

to meet clearance requirements    

Power supply 
with humidifier

Get Operating PMAX of Humidifier (See Sec. 4.4)

Choose configuration with
minimum PB compatible PMAX

(See Sec. 4.4)

Fig. 4.a

Nota
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start selection Inside width 

Pressurised
steam supplyType of application 

Verify maximum
flow-rate (Table 4c)

Verify maximum
flow-rate (Table 4c)

Atmospheric
steam supply

NO NO

YES YES

YES

NO

Select longest upright 
compatible with the duct 

Calculate humidification 
load (H) (with losses 

for condensate par. 4.6)

Duct height, taking into account 
the space need for the drain 

Free space downstream
of the distributor 

Calculate the absorption 
distance

Add an upright with
the same code 

Add an upright with
the same code 

Flow-rate  
humidification load

Add an upright or go
to SAB/SAT models 

Absorption
distance < Free space 

Selection
completed

Flow-rate  
humidification load

Fig. 4.b

Larghezza 
condotta  
mm (in)

Altezza 
condotta
mm (in)

Spazio libero 
a valle mm 
(in)

Portata d’aria 
m3/h (cfm)

Carico di umidifi-
cazione
kg/h (lb/h)

Alimentazione Codice installa-
zione

N.ro 
lance

Distanza di assor-
bimento
mm (in)

Aumento 
temperatura
°C(°F)

Condensato 
kg/h (lb/h)

Tab. 4.a
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4.3 Capacità vapore

4.3.1 Capacità vapore, versioni SAB* / SAT*

Nota

Nota

Capacità vapore per lance isolate kg/h (lb/h)

Alimentazione Inferiore Superiore

Larghezza 
totale (in)

N.ro 
lance

Tipo di confi-
gurazione

“S”  
35mm (1.38”) dia. 

est. 
152mm (6”) inter.

“L” 
45mm (1.75”) dia. 

est. 
152mm (6”) inter.

“H” 
35mm (1.38”) dia. 

est. 
76mm (3”) inter.

“S” 
35mm (1.38”) dia. 

est. 
152mm (6”) inter.

“L”  
45mm (1.75”) dia. 

est. 
152mm (6”) inter.

“H”  
35mm (1.38”) dia. 

est. 
76mm (3”) inter.

“S” 
“L” “H”

Larghez-
za
Codice

Tab. 4.a

Capacità vapore ultimateSAM small lance isolate kg/h (lb/h)
Codice USAM larghezza mm (inch) USAM altezza mm (inch) N.ro di lance capacità massima kg/h (lb/h)

Tab. 4.b 

Esempio 1:
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Nota:

Esempio 2:

4.3.2 Capacità vapore versione SA0*

codice  Lunghezza lancia 
mm (in)

Portata max di vapore con pressione atmosferica (SA0 
alimentato da un umidif. a vapore)  
kg/h (lb/h) 

Portata max di vapore con vapore in pressione 
(0-4 bar, 0-58psi) kg/h (lb/h) 

Minima larghezza della 
condotta mm (in)

Tab. 4.c 

Esempio 1: si abbia un’applicazione con le seguenti condizioni:
Esempio 2: Si abbia un’applicazione con le seguenti condizioni:
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4.4 Posizionamento del distributore

Posizionamento:

questa causa un eff

G

F E D B AC

Exhaust Air Return Air

Outside Air

Steam dispersion/absorption zone

Filter Fan

Preheat Coil

Cooling
Coil

Reheat Coil Air Proving Switch

High limit
humidity

sensor

Outside air temperature sensor

humidity
sensor

Control
3 m (10’) TYP

Fig. 4.c 

4.5 Distanza di assorbimento
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SR  = 
(RHa - RHb) 
(100 - RHb) 

SR  = 
(82-10) 

(100 - 10) 
= 0.8 

Nota:

SR  = 
(50-24) 

(100 - 24) 
= 0.34 

0

200

400

600

800

1000

1200

1400

0 0,2 0,4 0,6 0,8 1

0

8

16

2 4

3 2

4 0

4 8

56

Tair  25°C ( 77°F)

Tair  1 5°C ( 59°F)Lunghezza di assorbimento, interasse lance 152 mm

Rapporto di saturazione

Lu
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a 
di

 a
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or
bi

m
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to
 

Fig. 4.d
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2 4

3 2

4 0
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Tair  25°C ( 77°F)

Tair  1 5°C ( 59°F)Lunghezza di assorbimento, interasse lance 76 mm
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Rapporto di saturazione

Fig. 4.e

0

500

1000

1500

2000

2500

0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,99

 

 

 Tair 15°C (59°F)

Tair 25°C (77°F)

A
bs

or
pt

io
n 

di
st

an
ce

 [m
m

]

Saturation Ratio

Absorption distance, single pipe SA0

Fig. 4.f

4.6 Effetti della contropressione sugli 
umidificatori atmosferici

Nota: 

PB1  = A H
100( (2 PB1  = 3A H

100( (2

Nota
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Contropressione distributore: - Constante (A) Configurazione “S” kPa (in H2O)
Codice Larghezza

Codice 
Altezza

Tab. 4.d 

Contropressione distributore: - Constante (A Configurazione “L”kPa (in H2O)
Codice Larghezza

Codice 
Altezza

Tab. 4.e 
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Contropressione distributore: - Constante (A) Configurazione “H” kPa (in H2O)

Codice Larghezza

Codice 
Altezza

Tab. 4.f 

PB2  = B H
100( (2

Nota

Nota

Ingresso vapore Max. cap. kg/h (lb/h) Constante ”B” kPa (in H2O)

Tab. 4.g

PB3  = C*L H
100( (2

Ingresso vapore Max. cap. 
kg/h (lb/h)

Lunghezza max.  
m (ft)

Constante ”C” 
kPa/m (in H2O/ft)

Tab. 4.h

PTOTAL = PB1 + PB2 + PB3 + PAHU
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PB1  = (0.610)           = 0.49kPA 90
100( (2

PB1  = (0.51)           = 2.0 in H2O 200
100( (2

PB2  = (0.21)           = 0.17kPA 90
100( (2

PB2  = (0.17)           = 0.68 in H2O 200
100( (2

PB3  = (0.36) (3)             = 0.22kPA 45
100( (2

PB3  = (0.091)(10)           = 0...91 in H2O 100
100( (2

TOTAL

Nota:

4.7 Perdita di carico in condotta

Perdita di carico, Pa (in H2O) (modelli SAB* / SAT*)
Velocità aria, 

m/s (fpm)
Configurazione lance

Tab. 4.i

Perdita di carico, Pa (in H2O) (modelli SA0*)
Velocità aria, 

m/s (fpm)
Lunghezza lancia, mm (in)

Tab. 4.j 

4.8 Perdite per condensato

eff

Perdite per condensato nominali @ 15C (59F) (% della max capacità)
Velocità aria m/s (fpm)

Tab. 4.k

Nota:

Nota: 

Nota:

Perdite per condensato @ 15C (59F) - kg/h/m (lb/h/ft)
Velocità aria m/s (fpm)

Configurazione

Lance

Collettori

Tab. 4.l
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Perdite per condensato @ 25C (77F) kg/h/m (lb/h/ft)

Velocità aria m/s (fpm)
Configurazione

Lance

Collettori

Tab. 4.m

Esempio:

kg/hr kg
hr

( ) ( )uprights
mm

mm 4437
1000

42.0
2861 =

lb/hr lb
hr( )uprights

in
9837

12

28.0
=( )"5"25.6"25.125 −−

( )
mm

mm 17
1000

6.5
3031 =

kg/hr kg
hr

38
"12

8.3( )"5.119 =
lb/hr lb

hr

Perdite per condensato @ 25°C (77°F)
kg/h/m (lb/h/ft)

Tab. 4.n

4.9 Opzioni di montaggio per i sistemi SAB* 
/ SAT* 

4.10 Opzioni di montaggio per i sistemi SA0* 

4.11 Opzione lance non isolate senza ugelli 
SAB* / SAT*
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5. SCELTA DEL KIT INGRESSO VAPORE

5.1 Kit ingresso vapore (SAKI******)

*ONLY
NORTH AMERICAN MARKET

*ONLY
NORTH AMERICAN MARKET

Fig. 5.a

Nota:

SAKI x xx x x 0

Prefisso
Tipo:

Taglia:

Ingressi:

Mercato:

Tab. 5.a

Nota

Esempio:

Fig. 5.b 

Nota: 

5.1.1 Kit ingresso vapore per SA0 (single-pipe)

5 6 7 8 9 10Family prefix
SAKI 0 64 1 x 0

90 mm

GAS 11/2”

(NPT 11/2”)

40
 m

m
 (1

,5
7”

) 

Pos. Significato Opzione Descrizione

-

Tab. 5.b
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5 6 7 8 9 10Family prefix
SAKD 0 0 x 0xx

Pos. Significato Opzione Descrizione Wt (kg)
Distanza centro a 
centro mm (in)

H

L

H

L

Kit SAKD0*10*0: (distanza centrale 235mm(9.3in)) 

Minima altezza: 535mm (21.1in)

Minima altezza: 635mm (25.0in) 

Kit SAKD0*20*0: (distanza centrale 420mm(16.5in))

Minima altezza:  720mm (28.3in)

Minima altezza: 820mm (32.3in)

H

L L

250 mm

Kit SAKD0*20*0: (distanza centrale 420mm(16.5in))

Minima altezza:  820mm (32.3in)

Minima altezza: 870mm (34.3in)

Nota:

5.2 Kit di ingresso vapore disponibili 

Connessioni ingresso vapore
Tipo mercati

Taglia

Tab. 5.c

5.3 Connessione di ingresso del vapore 
tra ultimateSAM e flangia della valvola 
SAKI******  

Nota: non disponibile nel mercato nordamericano

Per l’ultimateSAM sono previsti dei kit di connessione tra l’ingresso del 
vapore del distributore e la flangia della valvola.
Questi kit variano a seconda della connessione dell’ingresso vapore del 
distributore e del DN delle valvole.

1Family prefix
SAKIC 0x x xx

2 3

Pos. Significato Opz. Descrizione

Tab. 5.d 

Questi kit sono di acciaio inox AISI 316
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4

3
2

1

1

2

3
4

5
6

Fig. 5.c

Codice Descrizione NOTE

Tab. 5.e 

La distanza minima da rispettare per una corretta connessione 
all’interno dell’AHU è D= 160 mm (6.3 in) (Fig. 2.d)

AHU

AHUD

D

Fig. 5.d
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6. SELEZIONE DEL KIT VALVOLA E ATTUATORE

SAKV 0 x x x x 0

Prefisso
Tipo

Materiale

Pressione di 
esercizio
Taglia Nomi-
nale
Kv(EU) 
[Cv(US)]

Kv (EU) Cv (US)

Mercato

---

Esempio 1

Esempio 2:

’umidità eff

Fig. 6.a - Solo per il mercato nordamericano

Fig. 6.b - Per i mercati europei

Nota
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Yes 

Start 
Selection 

Get Humidification 
Load or Steam 

Capacity 

Calculate Flow Coefficient 
 (Kv or Cv) 

 
(See Section 6.1 for equations 

or use Table 6.b) 

Flanged? 

Get Steam 
Pressure  

Choose smallest possible  
Kv or Cv Valve Code  

>  
calculated Kv or Cv  

(See Table 6.a) 

No 

Choose 
SAKV0FH*00  

(See Table 6.h) 

Choose 
SAKV00H*U0 

(See Table 6.h) 

Flanged? 

Choose 
SAKV0F0*00 

(See Table 6.h) 

Choose 
SAKV000*U0 

(See Table 6.h) 

 Pressure  
> 

1 bar (15 psig)   

Yes Yes 

Fig. 6.c

6.1 Dimensionamento valvola e coefficienti 
di flusso

diff

diff

CV = 1.16Kv

2
2

2
11.16 PP
mKv

m : maximum steam flow rate (kg/hr)
P 1: inlet pressure (bar a) 
P 1: bar a
P 2: outlet pressure (bar a)
P   :  @ standard conditions2

2

2
2

2
11.2 PP
mCv

m : maximum steam flow rate (lb/hr)
P 1: inlet pressure (psia)
P 1: psia
P 2 : outlet pressure (psia)
P  :  @ in condizioni standard2

2

m : maximum steam flow rate (kg/hr)
P 1: inlet pressure (bar a) 
P 1: 1.7 bar a

15.12 P
mKv

163.1 P
mCv

m : maximum steam flow rate (kg/hr)
P 1: inlet pressure (bar a) 
P 1: 25 psia

Nota
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Capacità valvole vapore kg/h (lb/h)

Pressione di alimentazione, bar (psig)

Tab. 6.a 

6.2 Valvole disponibili e loro caratteristiche

Nota:

Connessioni ingresso/scarico
Materiale, Mercato

Tipo valvola *****FH*0*  ghisa *****SF*0* acciaio 
inox

*****00*U*

Tab. 6.b

6.3 Kit di montaggio

SAKR 0 x xx U 0

Tab. 6.c 

Lista adattatori per SAKR0***U0

Tab. 6.d 
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7. SELEZIONE DEL KIT FILTRO, SEPARATORE E SCARICATORE DI            
CONDENSA

1

3

4

2

VERSION FOR THE
NORTH AMERICAN MARKET

2

3

4

1

Fig. 7.a

Fig. 7.b

20° min.

Fig. 7.c

Nota

Nota

SAKT x x xx x 0

Tab. 7.a
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7.1 Lista dei kit disponibili

Connessioni ingresso/scarico
Materiale, tipo, mercato

Tab. 7.b 

Articoli per SAKT*T**U0
Item (NPT)
Filtro a Y
Scaricatore F&T
Boccola F-M 
(taglia)
Gomito F-M 
(taglia)
Gomito F-F (taglia)
Nipplo M-M 
(taglia)

Raccordo a T F-F-F 
(taglia)
Unione F-F (taglia)
Unione F-F (taglia)

Tab. 7.c 

7.2 Selezione kit scaricatore di condensa e 
filtro 

Nota: 

7.3 Sifoni di scarico per la condensa

Nota

Drop
Height Seal Height

Fig. 7.d

Nota

2

100 N
HDPS

Constante “D” kPa (in H2O)”
Codice Altezza

Tab. 7.d 

Nota



29

ITA

37.5 mm 
(1.48 in)

82.5 mm 
(3.25 in)

Pedestal in
minimized position

Pedestal in
standard position

Fig. 7.e

7.3.1 Sifoni di scarico per la condensa modelli SA0* 
e distanze minime

Fig. 7.f

 10 mm (0.39”)

Fig. 7.g

Pos. Significato  Opz. Descrizione Scarico condensa da appli-
care sul tubo singolo SA0

-

Tab. 7.e 

Nota

 2
40

 (9
.5

”)
 

Fig. 7.h

Fig. 7.i

Nota

SAKTBH0000

Fig. 7.j

240 mm

Fig. 7.k

Nota
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Esempio:

H

H

tata eff
Minima altezza AHU: 300mm (11.8in)

tata eff
Minima altezza AHU: 400mm (15.8in) 

H

H

tata eff

Minima altezza AHU: 400mm (15.8in)
tata eff

Minima altezza AHU: 450mm (17.7in)

H

L

H

tata eff

Minima altezza AHU: 460mm (18.1in)
tata eff

Minima altezza AHU: 600mm (23.6in)

H

L

H

L

Kit SAKD0S1000:  
(distanza centrale 235mm(9.3in)) 

tata eff

Minima altezza AHU: 535mm (21.1in)
tata eff

Minima altezza AHU: 635mm (25.0in) 

Kit SAKD0S2000:  
(distanza centrale 420mm(16.5in))

tata eff

Minima altezza AHU:  720mm (28.3in)
tata eff

Minima altezza AHU: 820mm (32.3in)

H

L
L

250 mm

Kit SAKD0S2000:  
(distanza centrale 420mm(16.5in))

tata eff

Minima altezza:  820mm (32.3in)
tata eff

Minima altezza: 870mm (34.3in)

Nota: kit non disponibile per il mercato Nord Americano
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8. OPZIONI

8.1 Kit Piedistallo maggiorato (SAKS010000)

37
.5

 m
m

(1
.4

8 
in

)

82
.5

 m
m

 (3
.2

5 
in

)

Pedestal in
minimized position

Pedestal in
standard position

Fig. 8.a 

staff
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GENERAL WARNINGS

Intended use

affix

Disposal: information for users

Warranty: 
Approval:

SAFETY INSTRUCTIONS

Purpose

Symbols used

 DANGER: 

 WARNING: 

 CAUTION:

NOTICE: 

Unit management

Operation of the unit

 WARNING Burn hazard!

NOTICE:  

NOTICE: 

Assembly, disassembly, maintenance and repair of the 
unit
NOTICE

e that it is not aff

• Only use original spare parts.
• After any repairs, make sure that safe operation of the unit is checked by 

qualified personnel.

 WARNING

Disposal after decommissioning
NOTICE:





5

ENG

Content

1. HOW THE ULTIMATESAM WORKS 7

2. MODEL NOMENCLATURE AND DIMENSIONS 8

3. FEATURES 10

4. SELECTION OF HUMIDIFIER DISTRIBUTOR 10

e eff

5. SELECTION OF INLET ADAPTER KITS 21

(SAKI******)

6. SELECTION OF VALVE AND ACTUATOR KITS 24

7. SELECTION OF TRAP, STRAINER, AND SEPARATOR 
KITS 27

8. OPTIONS 31





7

ENG

Fig. 1.a Fig. 1.b 

Note

Fig. 1.c 

1. HOW THE ULTIMATESAM WORKS
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2. MODEL NOMENCLATURE AND DIMENSIONS

2.1 SAB* / SAT* models

" X "

" Y "

133 mm

Fig. 2.d

 Y
 

 X 

Fig. 2.e

Example: an SABFESI300 model is an ultimateSAM that has the 
following features:

Example 2: a SATNMLI2U0 model is an ultimateSAM that has the 
following features:

SA x x x x x x x 0

ID prefix
Steam inlet 
type

B= Bottom feed 
T=Top feed

Width Code                     Dimension
“X” mm (in)

No. of uprights
304 mm
(12”) 
spacing

152mm
(6”) 
spacing

76mm
(3”) 
spacing

102 mm
(4”) 
spacing

Height: Code Dimension “Y” mm (in)
Lower inlet Upper inlet

Uprights: Code            Spacing mm (in) OD mm (in)

Insulation:
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Frame:

Drain:

Note:

---

Note:

Note

2.2 Dimensions and weights of the SA0  
(single-pipe) distributor

“Y
”

1 
1/

2"
 G

A
S 

(1
 1

/2
" N

PT
)

“X”  3/8" GAS (3/8" NPT)

145 mm (5.71 ") 

Fig. 2.f

SA 0 * * L * 0 * 0
Tab. 2.a 

1 ID prefix
2 Type
3 Width Code Dimension “X” [mm (in)]

4 Single-upright 
selection mm (in)

Code Dimension “Y” [mm (in)]

5 Type of upright 
(diameter) mm (in)

6 Insulation:
7 Frame:
8 Drain

Tab. 2.b

Example 1: model SA0AALI000 is an ultimateSAM with the 
following characteristics:

Example 2: model SA0GALI0U0 is an ultimateSAM for the North 
American market, with the following characteristics:
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3. FEATURES

4. SELECTION OF HUMIDIFIER DISTRIBUTOR

Note: 

aff
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Start Selection Get Inside Duct

Select Width Code for widest 
distributor that fits inside available 

duct width (See Table 2)

Get Humidification Load (H)
(incl. Steam Losses; see Sect. 4.6

Choose Bottom 

Get Steam Capacity for 
Configuration “S” (table 4.a) 

Steam Capacity > Load (H) ? 

Steam Capacity > Load (H) ? 

Steam Capacity >
2 times Load (H) ? 

Steam Capacity > Load (H) ? 

Get Steam Capacity
for Configuration “L” 

Get Steam Capacity
for Configuration “H” 

No, for bottom feed 

Choose Top Feed

No, for top feed 

YES

YES

NO

No Selection

YES

Get Backpressure (PB) of Distributor
(see sec. 4.4)

PB > 
PMAX

YES
Reduce Width Code until 

Capacity < 2 times 
Load (H)

NO

Selection Done

Get inside Duct

Find Height Code of tallest distributor 
for the selected configuration that 

fits inside available duct height

Get Downstream Clearance for Distributor

Get Absorption Dist. (DA) of Distributor (see par 4.3) 

Clearance > DA? NO

Choose configuration w/
shorter absorption distance 

to meet clearance requirements    

Power supply 
with humidifier

Get Operating PMAX of Humidifier (See Sec. 4.4)

Choose configuration with
minimum PB compatible PMAX

(See Sec. 4.4)

Fig. 4.a

Note
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start selection Inside width 

Pressurised
steam supplyType of application 

Verify maximum
flow-rate (Table 4c)

Verify maximum
flow-rate (Table 4c)

Atmospheric
steam supply

NO NO

YES YES

YES

NO

Select longest upright 
compatible with the duct 

Calculate humidification 
load (H) (with losses 

for condensate par. 4.6)

Duct height, taking into account 
the space need for the drain 

Free space downstream
of the distributor 

Calculate the absorption 
distance

Add an upright with
the same code 

Add an upright with
the same code 

Flow-rate  
humidification load

Add an upright or go
to SAB/SAT models 

Absorption
distance < Free space 

Selection
completed

Flow-rate  
humidification load

Fig. 4.b

Duct width  
mm (in)

Duct height
mm (in)

Free space 
downstream 
mm (in)

Air flow-rate 
m3/h (cfm)

Humidification 
load
kg/h (lb/h)

Type of feed Installation 
code

No. of 
uprights

Absorption 
distance
mm (in)

Temperature 
gain
°C(°F)

Condensate 
kg/h (lb/h)

Tab. 4.a
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4.1 Steam capacities

4.1.1 Steam capacity, SAB* / SAT* versions

Note

aff

tion of a diff

Note

Steam Capacity for Insulated Uprights kg/h (lb/h)

Type of Feed Bottom Feed Top Feed

Overall Width 
mm (in)

No. of 
Uprights

Type of 
Configuration

“S”  
35mm (1.38”) O.D.  
152mm  (6”) C.D.

“L” 
45mm (1.75”) O.D. 
152mm  (6”)  C.D.

“H” 
35mm (1.38”) O.D. 

76mm  (3”)  C.D.

“S” 
35mm (1.38”) O.D.  
152mm  (6”)  C.D.

“L”  
45mm (1.75”) O.D.  
152mm  (6”)  C.D.

“H”  
35mm (1.38”) O.D.   

76mm  (3”)  C.D.

“S” 
“L” “H”

Width
Code

Tab. 4.b

 

Steam capacity ultimateSAM small insulated uprights kg/hr (lb/hr)
Code USAM WIDTH mm (inch.) USAM HEIGHT mm (inch.) Number uprights max capacity kg/h (lb/hr)

Tab. 4.c 

Example 1:
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Note:

Example 2:

4.1.2 Steam capacity, SA0* version

code  Upright length 
mm (in)

Maximum steam flow-rate at atmospheric pressure 
(SA0 supplied by steam humidifier) kg/h (lb/h) 

Maximum steam fl ow-rate with pressurised 
steam  (0-4 bars, 0-58psi) kg/h (lb/h) 

Minimum width of the 
duct  mm (in)

Tab. 4.d 

Example 1: application with the following conditions: Example 2: application with the following conditions:
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4.2 Location of distributor

Locations:

G

F E D B AC

Exhaust Air Return Air

Outside Air

Steam dispersion/absorption zone

Filter Fan

Preheat Coil

Cooling
Coil

Reheat Coil Air Proving Switch

High limit
humidity

sensor

Outside air temperature sensor

humidity
sensor

Control
3 m (10’) TYP

Fig. 4.c 

4.3 Absorption distance

aff

or diff
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SR  = 
(RHa - RHb) 
(100 - RHb) 

eff

SR  = 
(82-10) 

(100 - 10) 
= 0.8 

Note:

SR  = 
(50-24) 

(100 - 24) 
= 0.34 

0

200

400

600

800

1000

1200

1400

0 0,2 0,4 0,6 0,8 1

0

8

16

2 4

3 2

4 0

4 8

56

Tair  25°C ( 77°F)

Tair  1 5°C ( 59°F)Lunghezza di assorbimento, interasse lance 152 mm

Rapporto di saturazione

Lu
ng

he
zz

a 
di

 a
ss

or
bi

m
en

to
 

Fig. 4.d

0
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1200

1400

0 0,2 0,4 0,6 0,8 1

0
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16

2 4

3 2

4 0

4 8

56

Tair  25°C ( 77°F)

Tair  1 5°C ( 59°F)Lunghezza di assorbimento, interasse lance 76 mm
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Rapporto di saturazione

Fig. 4.e

0

500

1000

1500

2000

2500

0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,99

 

 

 Tair 15°C (59°F)

Tair 25°C (77°F)

A
bs

or
pt

io
n 

di
st

an
ce

 [m
m

]

Saturation Ratio

Absorption distance, single pipe SA0

Fig. 4.f

4.4 Backpressure effects on atmospheric 
humidifiers

aff

Note: aff

diff

PB1  = A H
100( (2 PB1  = 3A H

100( (2

Note
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Manifold Backpressure Constant (A) Configuration “S”  kPa (in H2O)
Width Code

Height 
Code

Tab. 4.e 

Manifold Backpressure Constant (A) Configuration “L” kPa (in H2O)
Width Code

Height 
Code

Tab. 4.f 
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Manifold Backpressure Constant (A) Configuration “H” kPa (in H2O)

Width Code

Height 
Code

Tab. 4.g 

PB2  = B H
100( (2

Note

Note

Inlet Max. load kg/h (lb/h) Constant “B” kPa (in H2O)

Tab. 4.h

PB3  = C*L H
100( (2

Inlet Max. load 
kg/h (lb/h)

Max. length 
m (ft)

Constant “C” 
kPa/m (in H2O/ft)

Tab. 4.i

PTOTAL = PB1 + PB2 + PB3 + PAHU
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PB1  = (0.610)           = 0.49kPA 90
100( (2

PB1  = (0.51)           = 2.0 in H2O 200
100( (2

PB2  = (0.21)           = 0.17kPA 90
100( (2

PB2  = (0.17)           = 0.68 in H2O 200
100( (2

PB3  = (0.36) (3)             = 0.22kPA 45
100( (2

PB3  = (0.091)(10)           = 0...91 in H2O 100
100( (2

TOTAL

Note:

4.5 Air Flow Resistance

eff

Pressure drop, Pa (in H2O) (SAB* / SAT* models)
Air Velocity, 
m/s (fpm)

Upright configuration

Tab. 4.j

Pressure drop, Pa (in H2O) (SA0* models)
Air Velocity, 
m/s (fpm)

Upright length, mm (in)

Tab. 4.k 

4.6 Steam Losses

eff
diff

Nominal Steam Loss @ 15C (59F) (% of max. capacity)
Air velocity m/s (fpm)

Tab. 4.l

Note:

Note: 

Note

Steam Loss @ 15C (59F) kg/h/m (lb/h/ft)
Air velocity m/s (fpm)

Configuration

Uprights

Headers

Tab. 4.m
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Steam Loss @ 25C (77F) kg/h/m (lb/h/ft)

Air velocity m/s (fpm)
Configuration

Uprights

Headers

Tab. 4.n

kg/hr kg
hr

( ) ( )uprights
mm

mm 4437
1000

42.0
2861 =

lb/hr lb
hr( )uprights

in
9837

12

28.0
=( )"5"25.6"25.125 −−

( )
mm

mm 17
1000

6.5
3031 =

kg/hr kg
hr

38
"12

8.3( )"5.119 =
lb/hr lb

hr

eff

Steam Loss @ 25°C (77°F)
kg/h/m (lb/h/ft)

Tab. 4.o

4.7 SAB* / SAT* assembly options 

4.8 Assembly options for SA0* systems 

4.9 Uninsulated  upright option without 
nozzles for SAB* / SAT*
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5. SELECTION OF INLET ADAPTER KITS

5.1 Inlet adapter kits (SAKI******)

*ONLY
NORTH AMERICAN MARKET

*ONLY
NORTH AMERICAN MARKET

Fig. 5.a

Note

SAKI x xx x x 0

ID prefix
Style:

Size:

Inlets:

Region:

Tab. 5.a

Note

Example:

Fig. 5.b 

Note: 

5.1.3 Steam inlet adapters for SA0 (single-pipe)

5 6 7 8 9 10Family prefix
SAKI 0 64 1 x 0

90 mm

GAS 11/2”

(NPT 11/2”)

40
 m

m
 (1

,5
7”

) 

Pos. Meaning Option Description

-

Tab. 5.b
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5 6 7 8 9 10Family prefix
SAKD 0 0 x 0xx

Pos. Meaning Option Description Wt (kg)
Centre-to-centre 
distance mm (in)

H

L

H

L

Kit SAKD0*10*0: (centre distance 235mm(9.3in)) 

Minimum height: 535mm (21.1in)

Minimum height: 635mm (25.0in) 

Kit SAKD0*20*0: (centre distance 420mm(16.5in))

Minimum height:  720mm (28.3in)

Minimum height: 820mm (32.3in)

H

L L

250 mm

Kit SAKD0*20*0: (centre distance 420mm(16.5in))

Minimum height:  820mm (32.3in)

Minimum height: 870mm (34.3in)

Note:

5.2 Steam inlet kits available 

diff

Steam inlet connections
Regions

Size

Tab. 5.c

5.3 Steam inlet connection between 
ultimateSAM and valve flange  
(SAKI******)  

Note: Not available in the North American market

Connection kits are available for ultimateSAM between the distributor 
steam inlet and the valve flange.
These kits vary depending on the distributor steam inlet connection 
and valve nominal diameter.

1Family prefix
SAKIC 0x x xx

2 3

Pos. Meaning Opt. Description

Tab. 5.d 

The kits are available in AISI 316 stainless steel
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4

3
2

1

1

2

3
4

5
6

Fig. 5.c

Code Description NOTE

Tab. 5.e 

The minimum distance to allow for correct connection inside the 
AHU is  D= 160 mm (6.3 in) (Fig. 2.d)

AHU

AHUD

D

Fig. 5.d
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6. SELECTION OF VALVE AND ACTUATOR KITS

Fig. 6.a - For North American Market Only

Fig. 6.b - For European Markets

Note

SAKV 0 x x x x 0

ID prefix
Type

Material

Operating 
pressure
Nominal size
Kv(EU) 
[Cv(US)]

Kv(EU) Cv(US)

Region

---

Example 1

Example 2:
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Yes 

Start 
Selection 

Get Humidification 
Load or Steam 

Capacity 

Calculate Flow Coefficient 
 (Kv or Cv) 

 
(See Section 6.1 for equations 

or use Table 6.b) 

Flanged? 

Get Steam 
Pressure  

Choose smallest possible  
Kv or Cv Valve Code  

>  
calculated Kv or Cv  

(See Table 6.a) 

No 

Choose 
SAKV0FH*00  

(See Table 6.h) 

Choose 
SAKV00H*U0 

(See Table 6.h) 

Flanged? 

Choose 
SAKV0F0*00 

(See Table 6.h) 

Choose 
SAKV000*U0 

(See Table 6.h) 

 Pressure  
> 

1 bar (15 psig)   

Yes Yes 

Fig. 6.c

6.1 Valve sizing and flow coefficient

CV = 1.16Kv

2
2

2
11.16 PP
mKv

m : maximum steam flow rate (kg/hr)
P 1: inlet pressure (bar a) 
P 1: bar a
P 2: outlet pressure (bar a)
P   :  @ standard conditions2

2

2
2

2
11.2 PP
mCv

m : maximum steam flow rate (lb/hr)
P 1: inlet pressure (psia)
P 1: psia
P 2 : outlet pressure (psia)
P  :  @ in condizioni standard2

2

m : maximum steam flow rate (kg/hr)
P 1: inlet pressure (bar a) 
P 1: 1.7 bar a

15.12 P
mKv

163.1 P
mCv

m : maximum steam flow rate (kg/hr)
P 1: inlet pressure (bar a) 
P 1: 25 psia

diff

Note
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“Steam Valve Capacity kg/hr (lb/hr)”

Inlet Pressure bar (psig)

Tab. 6.a 

6.2 List of available valves and features

Note

Inlet/drain connections
Material, Region

Valve size *****FH*0*  cast-
iron

*****SF*0* 
stainless steel

*****00*U*

Tab. 6.b

6.3 Fitting kits

SAKR 0 x xx U 0

Tab. 6.c 

Fitting List for SAKR0***U0

Tab. 6.d 
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7. SELECTION OF TRAP, STRAINER, AND SEPARATOR KITS

1

3

4

2

VERSION FOR THE
NORTH AMERICAN MARKET

2

3

4

1

Fig. 7.a

Fig. 7.b

20° min.

Fig. 7.c

Note

Note

SAKT x x xx x 0

Tab. 7.a
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7.1 Listing of available inlet trap, strainer and 

separator kits

Inlet-Outlet Connections
Material, Type, Region Codes

Tab. 7.b 

Item List for SAKT*T**U0
Item (NPT)
Y-type stainer
F&T trap
Bushing F-M (size)
Elbow F-M (size)
Elbow F-F (size)
Nipple  M-M (size)

Tee F-F-F (size)
Union  F-F (size)
Union  F-F (size)

Tab. 7.c 

7.2 Selecting trap and strainer kits 

Note

7.3 Drain traps for distributor headers

Note

Drop
Height Seal Height

Fig. 7.d

Note

2

100 N
HDPS

Constant “D” kPa (in H2O)”
Height Code

Tab. 7.d 

Note

diff
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37.5 mm 
(1.48 in)

82.5 mm 
(3.25 in)

Pedestal in
minimized position

Pedestal in
standard position

Fig. 7.e

7.3.1 Condensate drain for SA0 (single-pipe) 
(optional, sold separately)

Fig. 7.f

 10 mm (0.39”)

Fig. 7.g

Pos. Meaning  Opt. Description Condensate drain to fit 
on the SA0 single pipe

-

Tab. 7.e 

Note

 2
40

 (9
.5

”)
 

Fig. 7.h

Fig. 7.i

Note

SAKTBH0000

Fig. 7.j

240 mm

Fig. 7.k

Note
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Example:

H

H

ff
Minimum AHU height: 300mm (11.8in)

ff
Minimum AHU height: 400mm (15.8in) 

H

H

ff

Minimum AHU height: 400mm (15.8in)
ff

Minimum AHU height: 450mm (17.7in)

H

L

H

ff

Minimum AHU height: 460mm (18.1in)
ff

Minimum AHU height: 600mm (23.6in)

H

L

H

L

SAKD0S1000 kit:  
(centre distance 235mm(9.3in)) 

ff

Minimum AHU height: 535mm (21.1in)
ff

Minimum AHU height: 635mm (25.0in) 

SAKD0S2000 kit:  
(centre distance 420mm(16.5in))

ff

Minimum AHU height:  720mm (28.3in)
ff

Minimum AHU height: 820mm (32.3in)

H

L
L

250 mm

SAKD0S2000 kit:  
(centre distance 420mm(16.5in))

ff

Minimum height:  820mm (32.3in)
ff

Minimum height: 870mm (34.3in)

Note: kit not available for the North American market
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8. OPTIONS

8.1 Mounting stand (SAKS010000)

37
.5

 m
m

(1
.4

8 
in

)

82
.5

 m
m

 (3
.2

5 
in

)

Pedestal in
minimized position

Pedestal in
standard position

Fig. 8.a 
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