TI(S)(E)

Thermo®-Expansion Valves
Technical Data

ALCO TI(S)(E) series of Thermo®-Expansion Valves with
interchangeable cages are designed for refrigeration
applications such as display cases in supermarkets, walk-
in/reach-in coolers, freezers, soft ice cream/ice maker
machines, milk tank coolers, transport refrigeration etc.

The TI(S)(E) provides flexibility in selection of capacity and is
ideal for those applications requiring compact size with stable
and accurate control over wide load and evaporating range.

Features

e Eight interchangeable cages assemblies provide a
capacity range from 0.5 to 19.5 kW based on R22

e Cleanable / exchangeable inlet strainer in cage assembly

e Constant superheat across a wide application range

e Large diaphragm eliminates disturbances to the valve and
provides smoother and consistent valve control

e Tailored charges for different applications

e Corrosion resistant rugged stainless steel power element

e Brass body with wrench flats for easy fastening of
connection flare nuts

¢ Internal or external equaliser

e Brazing or flare connections with angle configuration

e Brazing adapter for inlet connection

e Adjustable static superheat

Options (minimum order quantity 100 pieces)
e Special charges upon request
e Special factory settings upon request

Introduction

Thermo®-Expansion Valves control the superheat of refrigerant
vapour at the outlet of the evaporator. They act as a throttle
device between the high and low pressure sides of refrigeration
system and ensures the rate of refrigerant flow into the
evaporator exactly matches the rate of evaporation of liquid
refrigerant. Thus the evaporator is fully utilised and no liquid
refrigerant may reach the compressor.

When the actual superheat is higher than the set point,
Thermo®-Expansion Valve feeds the evaporator with more liquid
refrigerant. Likewise, the valve decreases the refrigerant flow to
the evaporator when the actual superheat is lower than the set
point.

Construction

The valve body is made from forged brass with connections in
angle configuration. The interchangeable cage assembly can be
replaced through the inlet connection. A steel rod transfers the
diaphragm movement to a steel metering device (pin) inside the
cage assembly. When the charge pressure increases, the
diaphragm will be deflected downward and this motion will be
transferred by rod to the pin. The pin will then lift from seat and
the liquid can pass through orifice.

A spring opposes the force underneath the diaphragm and its
tension can be adjusted by the side stem. The static superheat
can be adjusted by rotation of the side stem. Static superheat
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increases by turning the side stem clockwise and decreased by
turning the side stem counter clockwise.

Cut away of valve and cage assembly
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Flare and brazing connections

TI(E) is a version with flare connections. The valve bodies
regardless of capacity and charges have the same size of flare
connection. The connections on the valve body are equipped
with wrench flats for easy fastening or loosening the nuts from
the valve body.

ALCO flare nuts with "ice grooves” prevent breaking/cracking of
nuts due to the ice formation inside threads at temperature
below 0°C and when moisture is present. These nuts can be
ordered separately (see accessories on page 30).

TIS(E) is a version with brazing connections (outlet and external
equaliser). The brazing adapters are available in different sizes
for inlet connection in order to have the flexibility of cage
assembly replacement. Brazing adapter allows for optimum
tightness to the liquid line. The brazing adapters can be ordered
separately (see accessory on page 30 ).

Cage assembly

Eight interchangeable cage assemblies provide a wide range of
capacity. The cage assembly as a cartridge contains strainer,
steel metering device (pin), spring, bracket and housing. The
strainer can be cleaned or exchanged (see accessories on page
30) and it is available in two shapes. The shape is dependant
on whether a brazed adapter or normal nut is used at the inlet
valve connection.

A spring holds the metering device (pin) firmly to the orifice
seat. This ensures the minimum seat leakage through the valve.
For positive shut off, the installation of a solenoid valve is
required.

Cut away of new cage assembly

The new rigid design of cage assembly and its internal
components make sure that the pin and orifice will withstand all
types of critical operations such as liquid hammering through
liquid line due to large subcooling or activation of solenoid
valve, cavitation, sudden variation of pressure and temperature
as well as resistant to contaminants.

New and former versions of the cage assembly are compatible
in respect to the external dimensions and capacities.

New version PCN former version
TIO-00X 800 532 X 26740-00
TIO-000 800 533 X 26740-0
TIO-001 800 534 X 26740-1
TIO-002 800 535 X 26740-2
TIO-003 800 536 X 26740-3
TIO-004 800 537 X 26740-4
TIO-005 800 538 X 26740-5
TIO-006 800 539 X 26740-6
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Description of bulb charges

The application ranges of Thermo® expansion valves are
heavily influenced by the selected charge.

Liquid charges

The behaviour of Thermo®-Expansion Valves with liquid
charges is exclusively determined by temperature changes at
the bulb and not subject to any cross-ambient interference.
They feature a fast response time and thus react quickly in the
control circuit. Liquid charges cannot incorporate MOP
functions. The maximum bulb temperatures is limited and shall
not exceed the values, shown in the following table:

Charge Maximum bulb temperature
MW 85 °C
SW 63 °C
HW 70 °C

Consideration for TXVs with liquid charge in some
applications

Application Recommendation

Heat pumps with | Not recommended
reversible flow for

heating/cooling

Hot gas defrost | -Use of cold gas from receiver for defrost
-Piping arrangement with hot gas entry

into the inlet of the evaporator

2/32

Gas charges

The behaviour of Thermo®-Expansion Valves with gas charges
will be determined by the lowest temperature at any part of the
expansion valve (power assembly, capillary tube or bulb). If any
parts other than the bulb are subject to the lowest temperature,
malfunction of the expansion valve may occur (i.e. erratic low
pressure or excessive superheat). ALCO gas charges always
feature MOP functions and include ballasted bulbs. Ballast in
the bulb leads to slow opening and fast closure of the valve.
Maximum bulb temperature is 175°C.

MOP (Maximum Operating Pressure)

MOP functionality is somewhat similar to the application of a
crankcase pressure regulator. Evaporator pressures are limited
to a maximum value to protect the compressor from overload
conditions.

MOP selection should be within maximum allowed suction
pressure rating of the compressor and at approximately 3 K
above maximum evaporating temperature.

Performance of TXV with MOP function with gas charge
A
Static superheat

Evaporating
temperature/
\ pressure
| 4

T 7

e

Working range MOP range

Valve operates as superheat control in normal working range
and operates as pressure regulator within MOP range.

28.04.2003



‘
CONTROLS

Practical hints:

Superheat adjustments influence the MOP:
Increase of superheat: decrease of MOP
Decrease of superheat: increase of MOP

MOP value, gas charge

MOP Upper limit of evaporating temperature °C
Code bar R134a R22 R404A/R507
MW55 3.8 +9 - -
SW75 5.2 - - -5
HW100 6.9 - +11 -
Other MOPs upon request. Application approval by customer,
minimum order quantity 100 pieces

Note: All pressures are gauge pressure

Cross ambient

The cross ambient effect occurs on TXV with a gas charge
when the temperature at the bulb is higher than temperature at
the valve head. The construction of TXV with interchangeable
cage from liquid inlet connection leads that the warmer liquid
enters into the bottom of valve and cold refrigerant leaves the
valve near the valve head. Therefore the valve head becomes
cold.

The chance of cross ambient effect is very great if the total
superheat is/becomes large. In many applications gas charges
are not suitable for the valve with interchangeable cage
construction unless the valve head is wrapped by a electric strip
heater. The adsorption charge with similar MOP function is
another solution.
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if superheat = 7K
if superheat = 4K
For proper function always TH > TB

Bulb temperature: Tg
Valve head temperature : Ty

If Ty is to be —4°C, the cross ambient can take place at 7K
superheat and not at 4K superheat.
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Special adsorption charge

Special adsorption charge provides an effect similar to MOP
function at the upper limit range.

The adsorption charge features slow reaction in opening and
closing direction. The maximum bulb temperature is 130°C. The
cross ambient effect has no influence on performance of TXV
with adsorption charge.

Performance of TXV with adsorption charge
similar MOP function

Static superheat

Evaporating
temperature/
pressure

A

Working range MOP range

Mop value is defined at 5 to 10 K above maximum evaporating
temperature depending on the type of adsorption charge. Since
the gradient of the curve is not very sharp like a gas charge
therefore the MOP range is larger than a MOP range with a gas
charge.

Suction pressures higher than MOP values can occur if the
temperature difference between evaporating temperature and
entering air/medium temperature to the evaporator becomes
larger than approximately 10K. Adsorption charge with similar
MOP function is not suitable for application such as a cooling
process starting with very high medium temperature. For this
type of application, use of gas charge with wrapped TXV head
by electric strip heater is recommended.

MOP value, adsorption charge

MOP Upper limit of evaporating
temperature °C
Code °C R22 R404A / R507
SAD -20 -20°C -27°C
HAD -20 -20°C -27°C
SAD10 +10°C 0°C
HAD10 +10°C 0°C
28.04.2003
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Subcooling

Subcooling generally increases the capacity of a refrigeration
system and may be accounted for when dimensioning an
expansion valve by applying the correction factor K;. The
capacity corrections for evaporating temperature, condensing
temperature and subcooling are all incorporated in K; These
are in particular the liquid density upstream from the expansion
valve, the different enthalpies of liquid and vapour phase
refrigerants as well as certain part of flash gas after expansion.
The percentage of flash gas differs with various refrigerants and
depends on system conditions.

Heavy subcooling results in very small flash gas amounts and
therefore increases expansion valve capacities. These
conditions are not covered by K; Likewise, small flash gas
amounts lead to reduced evaporator capacities and may result
in substantial discrepancies between the capacities of the
Thermo®-Expansion Valve and the evaporator. These effects
must be considered during component selection when
designing refrigeration circuits. In cases when subcooling
exceeds 15 K, sizing of TXV should be modified accordingly.
The field practice indicates the following correction factors can
be used to compensate the effect of the subcooling (liquid
hammering) in addition to the use of correction factors K;, and
KAp'

Subcooling 20K 30K 40K 50K 60K
Correction factor 0,8 0,7 0,6 0,5 0,4

ALCO CONTROLS will be happy to assist you. Please contact
application engineering department.

Superheat

The factory setting of a TI(S)(E) is made with the valve pin just
starting to move away from the seat. The superheat increment
necessary to get the pin ready to move is called static
superheat (SS). An increase of superheat over and beyond the
static superheat (factory setting) is necessary for the valve pin
to open to its rated capacity. This additional superheat is known
as gradient or opening superheat (OS).

The working superheat (WS), which can be measured in the
field, is the sum of static superheat and opening superheat.

Standard superheat setting

TI(S)(E)
Thermo®-Expansion Valves

EMERSON.

The opening superheat of TXV varies if the selected valve
operates at higher or lower capacities than the rated capacity. It
is highly recommended to select the valve according to the
rated capacity. Using reserve capacity leads to larger opening
superheat and longer pull down time during start-up or after
defrost.

Selecting a larger valve than required in a system may lead to
smaller opening superheat and/or hunting of TXV.

Static superheat setting

ALCO Thermo®-Expansion Valves are factory pre-set for
optimum superheat settings. This setting should be modified
only if absolutely necessary. The readjustment should be at the
lowest expected evaporating temperature.

4 Capacity

Qrax. A

Qr

\4
Qn

Superheat (K)

»

SS 0S

A
M
A
A4

WS

A

Qr = 0 for TIO-00X and TIO-000
Qr ~ 15% of Qn for all other cages

Charge Refrigerant Conditions of setting Setting Given
Inlet pressure Bulb Nominal static Nominal opening
into the valve temperature superheat (SS) superheat (OS*)
MW R 134a 7.6 bar 4K 5K
SW R 404A 0°C 4K 45K
HW R 22 8.6 bar 4K 5K
NW R 407C 4K 5K
SAD-20 R 404A 8.6 bar -29°C 3K 5K
SW75 R 404A 8.6 bar -18°C 3K 3.5K
MW55 R 134A 7.6 bar 0°C 4K 4K
HW100 R 22 8.6 bar 4K 4K
HAD10 R 22 8.6 bar -29°C 3K 5K
SAD10 R 404A 8.6 bar 3K 5K

*) The given opening superheat valid when the capacity of selected valve is equal to the capacity of system at
design / operating conditions.
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TXV with standard charge for different refrigerants

TXVs are normally designed with proper charges for a certain
refrigerant. By introduction of several HFC refrigerants for new

systems and several interim refrigerants for retrofit, the
question has been raised when and how can a TXV be used
with a standard charge for different refrigerants.

There is the possibility to use a valve within a certain group of
different refrigerants if the following criteria is taken into the
account:

TI(S)(E)
Thermo®-Expansion Valves

EMERSON.

e Static superheat shifting and therefore readjustment of TXV
e Opening superheat changes after readjustment of TXV
¢ Slight shifting of MOP value (if available)

The magnitude of shifting/changes is dependant on the
saturation pressure of a designed charge vs. alternative
refrigerant at certain evaporating temperature.

The following table is a guidance to use a TXV with standard
charge for different interim refrigerant.

Required field readjustment for using standard charge with different refrigerants

Standard Charge Standard Charge Standard Charge
Evaporating | alternative (refrigerant) alternative (refrigerant) alternative (refrigerant)
temperature | refrigerant MW (R134a) refrigerant SW/SAD (R404A) refrigerant SW/SAD (R404A)
Number of TURNS Number of TURNS Number of TURNS
-40 I 0
-30 A R +'/s
-20 R 12 R R 507 U5 R 502 +'/;
-10 A 1, +'/,

0 1y A +*,
-40 s +1'/g
-30 0 KA +1'/,
-20 R 401A 0 R 402A A R 407A +2
-10 0 A +2'/,

0 0 -1 +3
-40 +'/g +1/,
-30 A +'/s +2/;
-20 R 401B i R 402B +'/3 R 407B +,
-10 2l +'/, +1

0 ) +'/, +,
-40 A +'/,
-30 s -1 +'/,
-20 R 409A s R 403B 1" R 408A +,
-10 0 -1, +1"

0 0 1%, +1'/,
-40
-30 A
20 R 409B =y
-10 A

0 =
-40
-30 S
-20 R 413A A
-10 A

0 3,

+) Rotation of stem clockwise direction
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-) Rotation of stem counterclockwise direction
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Nomenclature and identification

TT SE- MW
Valve series TI
Connection type
S: Brazing (outlet & external equaliser connection)
: Flare
Equaliser
E: External
: Internal
Refrigerant
M: R134a (alternative R12, R401A/B, R409A/B, R413A)
H: R22
S: R404A/R507 (alternative R502, R402A/B, R403B, R407A/B, R408A)
N: R407C
Charge
W: Liquid
Wxxx: Gas MOP
ADxxx: Adsorption
Selection table: TI(E) flare type
valve bodies without cage and nuts
Refrigerant
R134a R22 R404A /| R507 R407C
MOP Evaporating | Equaliser alternative R12, alternative R502,
(valve | temperature R401A/B, R408A/B, R402A/B, R403B,
closed) range R413A R407A/B, R408A
°C Type PCN Type PCN Type PCN Type PCN
less -45 to +20 intern TI-MW 800975 TI-HW 800649 TI-SW 800553 TI-NW 800001
extern TIE-MW 800974 TIE-HW 800652 TIE-SW 800552 TIE-NW 800003
-20°C -45 to -27 intern - - TI-SAD-20 800554 - -
extern - - TIE-SAD-20 | 800555 - -
0°C -45t0 -5 intern TI-SW75 800501 -
extern TIE-SW75 801331 -
+14°C -45 to +9 intern TI-MW55 800543 - - -
extern TIE-MW55 800997 - - -
+15°C -45 to +11 intern TI-HW100 800991 - - -
extern TIE-HW100 | 800992 - - -
+10°C 45100 intern TI-SAD10 800962 - -
extern TIE-HAD10 800969 TIE-SAD10 800963 - -

Inlet: Flare 5/8”-18UNF for 6mm, 8mm, 10mm, 1/4”, 5/16” and 3/8” tubes
Outlet: Flare 3/4”-16UNF for 12mm and 1/2” tubes
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Thermo®-Expansion Valves EMERSON
Selection table: TIS(E) braze type, metric connection
valve bodies without cage and nuts
Refrigerant
Mop | Evaporating | Equatiser | R1342 R22 R404A / R507 R407C
(valve temperature alternative R12, alternative R502,
closed) range R401A/B, R408A/B, R402A/B, R403B,
R413A R407A/B, R408A
°C Type PCN Type PCN Type PCN Type PCN
less -45 to +20 intern TIS-MW 800976 | TIS-HW 800947 | TIS-SW 800549 | TIS-NW 800008
extern TISE-MW 800979 | TISE-HW 800950 | TISE-SW 800548 | TISE-NW 800009
-20°C -45 to -27 intern - - TIS-SAD-20 800556 - -
extern - - TISE-SAD-20 | 800557 - -
0°C -45to -5 intern TIS-SW75 800502 - -
extern TISE-SW75 800503 - -
+14°C -45t0 +9 intern TIS-MW55 800546 - - -
extern TISE-MW55 | 800547 - - -
+15°C -45 to +11 intern TIS-HW100 800993 - -
extern TISE-HW100 800994 - -
+10°C -45100 intern TIS-SAD10 800938 - -
extern TISE-SAD10 | 800939 - -
Inlet: Flare 5/8"-18UNF for 6mm, 8mm, 10mm, 1/4”, 5/16” and 3/8” tubes
Outlet: Braze ODF for 12mm tubes, External equaliser: Braze ODF for 6mm tubes
Selection table: TIS(E) braze type, imperial connection
valve bodies without cage and nuts
Refrigerant
MoP | Evaporating | Equatiser | R1348 R22 R404A | R507 R407C
(valve | temperature alternative R12, alternative R502,
closed) range R401A/B, R408A/B, R402A/B, R403B,
R413A R407A/B, R408A
°C Type PCN Type PCN Type PCN Type PCN
less -45 to +20 intern TIS-MW 800978 | TIS-HW 800953 | TIS-SW 800551 | TIS-NW 800004
extern TISE-MW 800977 | TISE-HW 800956 | TISE-SW 800550 | TISE-NW 800007
-20°C -45 to -27 intern - - TIS-SAD-20 800558 - -
extern - - TISE-SAD-20 | 800559 - -
0°C -45to -5 intern TIS-SW75 800504 - -
extern TISE-SW75 800505 - -
+14°C -45t0 +9 intern TIS-MW55 800544 - - -
extern TISE-MW55 | 800545 - - -
+15°C -45 to +11 intern TIS-HW100 800995 - -
extern TISE-HW100 800996 - -
+10°C -45100 intern TIS-SAD10 800989 - -
extern TISE-SAD10 | 800990 - -
Inlet: Flare 5/8"-18UNF for 6mm, 8mm, 10mm, 1/4”, 5/16” and 3/8” tubes
Outlet: Braze ODF for 1/2” tubes, External equaliser: Braze ODF for 1/4” tubes
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Selection table: Cage assembly (with strainer for inlet connection)

TI(S)(E)
Thermo®-Expansion Valves

EMERSON.

Nominal capacity (kW)
Cage type | TIO-00X TIO-000 TIO-001 TIO-002 TIO-003 TIO-004 TIO-005 TIO-006
PCN| 800532 800533 800534 800535 800536 800537 800538 800539
R134a 0,3 0,8 1,9 3,1 5,0 8,3 10,1 11,7
R22 0,5 1,3 3,2 53 8,5 13,9 16,9 19,5
R404A 0,4 1,0 2,3 3,9 6,2 10,1 12,3 14,2
R407C 0,5 1,4 3,5 5,7 9,2 15,0 18,3 211
R507 0,4 1,0 2,3 3,9 6,2 10,1 12,3 14,2
R12 0,2 0,7 1,5 2,5 4,0 6,6 8,0 9,3
R401A 0,4 0,9 23 3,7 59 9,9 12,0 13,9
Refrigerant R401B 0,4 1,0 2,3 3,8 6,1 10,2 12,4 14,4
R402A 0,4 1,0 24 3,9 6,3 10,3 12,5 14,4
R402B 0,4 1,1 2,7 4,5 7,2 11,8 14,3 16,5
R403B 0,4 1,0 2,5 4,2 6,7 11,0 13,4 15,5
R407A 0,5 1,3 3,2 53 8,6 14,0 17,0 19,6
R407B 0,4 1,0 2,6 4,2 6,8 11,1 13,5 15,6
R408A 0,4 1,2 2,9 4,7 7,6 12,4 15,1 17,5
R409A 0,4 1,1 2,7 4,3 7,0 11,6 14,2 16,4
R409B 0,4 1,0 23 3,8 6,1 10,1 12,2 14,2
R413A 0,3 0,8 1,9 3,1 5,0 8,3 10,1 11,7
R502 0,4 0,9 21 3,6 57 9,3 11,3 13,1

Nominal capacities at +38°C condensing temperature, +4°C evaporating temperature and 1K liquid subcooling at the inlet of the
valve. Cage assembly selection for other operating conditions see page 9 to 26 for quick selection.

Dimensioning of Thermo®-Expansion Valves

There are two ways to select TI(S)(E). Quick selection which
covers more than 95% of applications or accurate selection by
using correction factors on pages 28 to 30 for special
conditions.

1. Quick selection

Quick selection methods provides easy selection of TXV where
the pressure drops through liquid line plus liquid distributor is
equal or less than 1.5 bar.

For this method, find the cross section of design evaporating
and liquid temperature on tables depending to system
refrigerant (pages 9 to 26). Select the cage with capacity
corresponding to the system cooling capacity.

TI_S_35024_EN_RO03.doc
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Example 1
A valve has to be selected for the following conditions:
e Refrigerant R134a

e System cooling capacity 6.0 kW
e Evaporating temperature -10°C
o Lowest liquid temperature +25°C

e MOP-

e Brazing connection (3/8” by 1/2”) with external equaliser 1/4”
From table on page 9, the suitable cage is TIO-004.

From selection tables, the correct valve and orifice is:

Part Type PCN

Valve TISE-MW 800 977 (from page 7)
Orifice assembly T1O0-004 800 537

Brazing adapter X 99983 801 048 (from page 31)

28.04.2003
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Quick selection table R134a

Condensing R134a Capacity kW Valve Type TI..-M....

temperature Orifice

Evaporating temperature °C

°C +20 +10 +5 0 -5 -10 -15 -20 -25 -30
0,27 0.29 0,29 0,30 0,30 0,30 0,26 0,22 0.19 0,16 TIO-00X
0,71 0,76 0,78 0,79 0,79 0,79 0,68 0,59 0,50 0,43 TIO-000
1,68 1,81 1,85 1,87 1,88 1,87 1,63 1,39 1,20 1,01 TIO-001
50 2,74 2,96 3,02 3,05 3,07 3,06 2,65 2,27 1,95 1,66 TI0-002
4,42 4,77 4,89 4,92 4,94 4,93 4,28 3,66 3,15 2,67 TIO-003
7,34 7,93 8,08 8,17 8,21 8,19 7,10 6,08 5,23 4,43 TIO-004
8,93 9,64 9,84 9,95 9,99 9,97 8,64 7,40 6,36 5,39 TIO-005
10,34 11,17 11,40 11,52 11,57 11,55 10,01 8,57 7,37 6,25 TIO-006
0,21 0,25 0,26 0,27 0,28 0,28 0,25 0,21 0,18 0,16 TIO-00X
0,56 0,67 0,70 0,73 0,74 0,75 0,66 0,57 0,49 0,42 TIO-000
1,34 1,60 1,67 1,73 1,76 1,78 1,56 1,35 1,17 1,00 TIO-001
40 2,18 2,60 2,73 2,82 2,88 2,91 2,55 2,20 1,91 1,63 TI0-002
3,52 4,20 4,40 4,55 4,64 4,69 4,11 3,56 3,08 2,63 TIO-003
5,84 6,97 7,31 7,55 7,70 7,79 6,83 5,90 5,12 4,37 TIO-004
7,10 8,48 8,90 9,19 9,38 9,48 8,31 7,18 6,23 5,32 TIO-005
8,23 9,83 10,31 10,64 10,86 10,98 9,63 8,32 7,22 6,16 TIO-006
0,17 0,23 0,24 0,26 0,26 0,27 0,24 0,21 0,18 0,15 TIO-00X
0,44 0,60 0,65 0,68 0,70 0,72 0,63 0,55 0,48 0,41 TIO-000
1,06 10,43 1,54 1,61 1,67 1,70 1,50 1,31 1,14 0,98 TIO-001
35 1,72 2,33 2,50 2,63 2,72 2,78 2,45 2,13 1,86 1,59 TI0-002
2,78 3,75 4,04 4,24 4,39 4,48 3,95 3,44 3,00 2,57 TIO-003
4,62 6,23 6,71 7,05 7,28 7,43 6,56 5,71 4,97 4,27 TIO-004
5,62 7,58 8,16 8,57 8,86 9,05 7,99 6,95 6,05 5,19 TIO-005
6,51 8,79 9,45 9,93 10,26 10,48 9,25 8,05 7,01 6,01 TIO0-006
0,09 0,19 0,21 0,23 0,24 0,25 0,23 0,20 0,17 0,15 TIO-00X
0,25 0,51 0,57 0,62 0,65 0,67 0,60 0,52 0,46 0,40 TIO-000
0,60 1,20 1,35 1,46 1,54 1,59 1,42 1,25 1,09 0,94 TIO-001
30 0,98 1,96 2,21 2,39 2,51 2,60 2,32 2,03 1,78 1,54 TI0-002
1,58 3,16 3,57 3,85 4,05 4,19 3,74 3,28 2,87 2,48 TIO-003
2,63 5,25 5,92 6,39 6,73 6,96 6,21 5,44 4,77 4,11 TIO-004
3,20 6,39 7,20 7,78 8,19 8,47 7,56 6,62 5,81 5,00 TIO-005
3,71 7,40 8,34 9,01 9,49 9,82 8,75 7,67 6,73 5,80 TIO0-006
0,14 0,18 0,20 0,22 0,23 0,21 0,18 0,16 0,14 TIO-00X
0,37 0,47 0,54 0,58 0,61 0,56 0,49 0,43 0,38 TIO-000
0,89 1,12 1,27 1,38 1,46 1,32 1,17 1,03 0,90 TIO-001
25 1,45 1,82 2,08 2,25 2,38 2,15 1,91 1,68 1,46 TI0-002
2,33 2,94 3,35 3,64 3,84 3,47 3,07 2,72 2,36 TIO-003
3,87 4,88 5,56 6,03 6,37 5,76 5,10 4,51 3,91 TIO-004
4,71 5,94 6,76 7,34 7,75 7,01 6,21 5,49 4,76 TIO-005
5,45 6,88 7,84 8,51 8,98 8,12 7,19 6,36 5,52 TIO-006
0,02 0,12 0,16 0,19 0,20 0,19 0,17 0,15 0,13 TIO-00X
0,04 0,33 0,43 0,50 0,54 0,50 0,45 0,40 0,35 TIO-000
0,10 0,77 1,02 1,18 1,29 1,19 1,07 0,96 0,84 TIO-001
20 0,17 1,26 1,66 1,92 2,10 1,94 1,75 1,56 1,37 TI0-002
0,27 2,04 2,68 3,10 3,39 3,13 2,82 2,52 2,20 TIO-003
0,44 3,38 4,45 5,14 5,62 5,20 4,68 4,18 3,66 TIO-004
0,54 4,11 5,41 6,25 6,84 6,33 5,69 5,09 4,45 TIO-005
0,62 4,76 6,27 7,24 7,92 7,33 6,59 5,89 5,15 TIO-006
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 22

Condensing R22 Capacity kW Valve Type Tl..-H....

temperature Orifice

Evaporating temperature °C

°C +20 | +10 | +5 0 -5 -10 | 15 | 20 | -25 | -30 | -35 | 40 | 45
n4as | 0A0 | 051 | 052 | 053 | 0R3 | 04 | N4a1 | 035 | n3n | 026 | 022 | n10 | TIO-00X
117 | 129 | 133 | 135 | 1,38 | 1.36 | 1.20 | 1.05 | 0.91 | 0.78 | 0.66 | 0.57 | 0.48 [ TIO-000
286 | 316 | 3.26 | 3.32 | 3.39 | 3.33 | 295 | 258 | 224 | 191 162 | 140 | 1.19 TIO-001
50 4,78 | 529 | 447 | 556 | 567 | 557 | 495 | 432 | 3,75 | 3,20 | 2,72 | 2,35 | 2,00 TIO-002
764 | 842 ( 870 | 885 | 9,03 | 887 | 788 | 6,87 | 597 | 510 | 434 | 3.45 | 3.18 TIO-003
12,511 13,79 [ 14,26 | 14,50 | 14,80 | 14,53 | 1290 | 11,26 | 9,79 | 835 | 7,10 | 6,14 | 521 TIO-004
15.24 [ 16.81 | 17.37 | 17.67 | 18.03 | 17.70 | 15.72 | 13.72 | 11.93 | 10.18 | 8.66 | 7.49 | 6.35 TIO-005
17,58 | 19.38 | 20.04 | 20,38 | 20.79 | 20,42 | 18,14 | 1582 | 13,76 | 11,74 | 998 | 864 | 7.32 TI0-006
037 | 044 | 04 | 048 | 050 | 049 | 044 | 039 | 034 | 029 | 025 | 022 | n18 | TIO-00X
095 | 114 [ 1,20 | 1,25 | 1,29 | 1,27 | 1,15 | 1,01 0.88 | 0,75 | 0,64 | 0,56 | 0.47 TIO-000
233 | 278 | 294 | 307 | 317 | 312 | 282 | 247 | 216 | 185 | 158 | 1.38 | 1.17 TIO-001
40 390 | 466 | 492 | 513 | 530 | 523 | 473 | 414 | 3,62 | 310 | 2,65 | 2,31 1,96 TIO-002
621 | 742 | 784 | 818 | 844 | 833 | 753 | 6,59 | 576 | 494 | 423 | 3.68 | 3.12 TIO-003
10.17 [ 12,16 | 12,85 [ 13.39 | 13.83 | 13.65 [ 12.33 | 10.79 | 9.44 | 8.10 | 6.92 | 6.03 | 5.12 TIO-004
12,40 [ 14.82 | 15.65 | 16.32 | 16.85 | 16.63 | 15.03 | 13.15 | 11.50 | 9.87 | 844 | 7.35 | 6.23 TIO-005
14,30 | 17,09 [ 18.05 | 1882 | 1943 [ 19.18 | 1733 | 15,17 | 13,26 | 11,38 | 9.73 | 848 | 7.19 TI0-006
030 | 040 | 043 | 045 | 047 | 048 | 043 | 038 | 033 [ 029 | 024 | 021 | n18 | TIO-00X
0,79 | 1,03 | 1,11 1,17 | 122 | 1,23 | 1,11 098 | 0,85 | 0,74 | 063 | 0,55 | 047 TIO-000
193 | 253 | 272 | 288 | 3.00 | 3.01 | 271 | 240 | 2,09 | 1.81 155 | 1.35 | 1.15 TIO-001
35 324 | 423 | 456 | 482 | 502 | 503 | 454 | 402 | 3,50 | 3,03 | 260 | 2,27 | 1,93 TIO-002
516 | 6,74 | 7,27 | 768 | 8,00 | 8.01 723 | 640 | 557 | 483 | 414 | 3.61 3.07 TIO-003
8,45 | 11,04 [ 11,90 | 12,58 | 13,11 [ 13,13 | 11,85 10,49 | 9,13 | 792 | 6,78 | 5,92 | 5,03 TIO-004
10.30 | 13.46 | 14,50 | 15.32 | 15.97 | 16.00 | 14.44 | 12.78 | 11.12 | 9.65 | 827 | 7.21 | 6.13 TIO-005
1187 | 1552 [ 16.73 | 1767 | 1842 | 18,45 | 16,65 | 14,74 [ 1283 | 1113 | 953 | 832 | 7,07 TI0-006
021 | 034 | 038 | 041 | 044 | 044 | 041 | 03k | 031 [ 027 | 024 | 021 | n18 | TIO-00X
055 | 089 | 099 | 107 | 113 | 115 | 105 | 093 | 0.81 | 0,70 | 0,61 | 0,53 | 0.46 | TIO-000
135 [ 219 | 244 | 263 | 278 | 281 | 257 | 229 | 199 | 1.72 | 1.50 | 1.31 1.12 TIO-001
30 226 | 367 | 409 | 441 | 466 | 471 | 430 | 3,83 | 333 | 288 | 252 | 220 | 1.88 TIO-002
359 | 584 [ 651 | 702 | 742 | 750 | 684 | 6,10 | 530 | 459 | 4,01 | 3.51 | 2,99 TIO-003
589 | 956 [ 10,66 | 11,50 | 12,16 | 12,28 | 11,21 | 10,00 | 8,68 | 7,51 | 6,57 | 5,75 | 4,90 TIO-004
718 | 1165 (12,99 | 14,02 | 14,81 [ 14,97 | 13.66 | 12,18 [ 10.58 | 9.16 | 8.01 | 7.01 5.98 TIO-005
828 | 1344 (14,98 | 16,16 | 17,08 [ 17,26 | 15,76 | 14,05 [ 12,20 | 10,56 | 9.24 | 8,08 | 6.89 T10-006
N28 | 033 | 038 | 04an | 041 | 038 | n34 | n3n | 026 | 023 | n20 | n17 | TIO-00X
0,71 | 0,85 | 097 | 1,04 | 1,07 | 098 | 0,88 | 0,78 [ 068 | 0,59 | 0,51 | 0,44 TIO-000
176 | 210 | 237 | 256 | 262 | 240 | 216 | 1.91 167 | 144 | 126 | 1.08 TIO-001
25 294 | 3,51 397 | 429 | 439 | 403 | 362 | 3.21 279 | 242 | 212 | 1.81 TIO-002
468 [ 559 | 6,33 | 6,84 | 7,00 | 6.41 577 | 511 | 445 | 3.85 | 3.37 | 2.88 TIO-003
767 | 9,16 | 10,36 | 11,20 | 11,46 | 10,50 | 9.46 | 837 [ 7,29 | 6,31 | 552 | 4,72 TIO-004
9.35 | 11,16 | 12,63 | 13.64 | 13,96 | 12,80 | 11,52 | 10,19 | 8.89 | 7.69 | 6.73 | 5.75 TIO-005
10,79 | 12,88 | 14,57 | 15,74 | 16,11 [ 14,76 | 13,29 | 11,76 | 10,25 | 887 | 7.76 | 6.64 TI0-006
N18 | 026 | 031 | 035 | n38 | 035 | 032 | 028 | n25 | 022 | n19 | n1A | TIO-00X
045 | 067 | 0,81 | 091 | 097 | 091 | 083 | 0,73 | 064 | 0,56 | 0,49 | 0,42 TIO-000
112 [ 165 | 200 | 224 | 238 | 222 | 203 | 1,79 | 158 | 1.37 | 1.21 1.04 TIO-001
20 187 | 277 | 334 | 3,76 | 398 | 3,72 | 3,39 | 3,00 | 265 | 2,30 | 2,02 | 1,74 TIO-002
298 | 441 [ 533 | 599 | 6,34 | 592 | 540 | 478 | 422 | 3.66 | 3.22 | 2,77 TIO-003
488 | 722 | 872 | 980 | 1038 9,70 | 885 | 7,84 | 6,91 | 6,00 | 528 | 4,54 TIO-004
595 | 880 [10.63 | 1195|1265 | 11.83 | 10,79 | 955 | 842 | 7.31 | 6.44 | 553 TIO-005
6,86 | 10,15 (12,26 | 13,78 | 1459 [ 13.64 | 1244 | 11,02 | 9,72 | 843 | 742 | 6,38 TI0-006
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TI(S)(E) ;
Thermo®-Expansion Valves EMERSON
Quick selection R 404A
Condensing R404A Capacity kW Valve Type TI..-S.... 3
temperature , Orifice
Evaporating temperature °C
°C +20 +10 +5 0 -5 -10 -15 -20 -25 | -30 | -35 | 40 | 45
0.32 0.34 0.35 0.35 0.35 0.34 0.30 0.25 0.22 | 0.18 | 0.15 | 0.13 | 0.10 TIO-00X
0,82 0,88 0,89 0,89 0,89 0,88 0,77 0,65 0,56 | 0,47 | 0,39 | 0,33 | 0,27 TIO-000
1,91 2,04 2,07 2,08 2,07 2,05 1,80 1,53 1,30 | 1,10 | 0,92 | 0,76 | 0,62 TIO-001
50 3,28 3,50 3,55 3,57 3,55 3,52 3,08 262 | 224 | 1,88 | 1,58 | 1,30 | 1,07 [ TIO-002
5,19 5,54 5,62 5,65 5,63 5,57 4,88 4,14 3,54 | 298 | 2,50 | 2,06 | 1,69 TIO-003
8,47 9,05 9,17 9,21 9,18 9,09 7,96 6,76 5,78 | 4,86 | 4,07 | 3,37 | 2,76 TIO-004
10,29 | 10,99 | 11,15 | 11,20 | 11,16 | 11,04 | 9,67 8,22 7,02 | 590 | 495 | 4,09 | 3,36 TIO-005
11,93 | 12,74 | 12,92 | 12,98 | 12,93 | 12,80 | 11,21 9,53 8,13 | 6,84 [ 574 | 4,75 | 3,89 TIO-006
0.29 0.34 0.35 0.36 0.37 0.37 0.33 0.28 0.24 | 0.21 0.18 | 0.15 | 0.12 | TIO-00X
0,75 0,87 0,91 0,93 0,95 0,95 0,84 0,73 0,63 | 0,54 | 0,46 | 0,38 | 0,32 TIO-000
1,75 2,04 2,12 2,18 2,21 2,22 1,97 1,70 1,47 | 1,25 | 1,06 | 0,89 | 0,74 TIO-001
40 3,00 3,49 3,64 3,73 3,78 3,80 3,38 2,91 252 | 214 | 1,82 | 1,53 | 1,27 TIO-002
4,76 5,53 5,76 5,91 5,99 6,02 5,35 4,61 3,99 | 3,39 | 2,88 | 2,42 | 2,01 TIO-003
7,76 9,02 9,40 9,64 9,78 9,83 8,73 7,52 6,50 | 554 | 4,70 | 3,94 | 3,28 TIO-004
9,43 10,96 | 11,42 | 11,71 | 11,88 | 11,94 | 10,61 9,14 790 | 6,73 | 571 | 4,79 | 3,98 TIO-005
10,93 | 12,71 | 13,23 | 13,58 | 13,77 | 13,84 | 12,30 | 10,59 | 9,16 | 7,80 | 6,62 | 555 | 4,62 TIO-006
0.25 0.32 0.34 0.36 0.37 0.37 0.33 0.29 0.25 | 0.21 0.18 | 0.15 | 0.13 | TIO-00X
0,65 0,83 0,88 0,92 0,94 0,95 0,85 0,74 0,64 | 0,55 | 0,47 | 0,40 | 0,33 TIO-000
1,53 1,93 2,06 2,14 2,20 2,23 1,99 1,73 1,50 | 1,29 | 1,10 | 0,93 | 0,77 TIO-001
35 2,62 3,32 3,52 3,67 3,76 3,82 3,42 2,96 2,58 | 2,21 1,88 | 1,59 | 1,33 TIO-002
4,15 5,25 5,58 5,81 5,96 6,05 5,41 4,69 4,08 [ 3,50 | 2,98 | 2,51 | 2,10 TIO-003
6,77 8,56 9,10 9,48 9,72 9,86 8,83 7,65 6,66 | 5,70 | 4,87 | 4,10 | 3,43 TIO-004
8,22 10,41 | 11,06 | 11,51 | 11,81 | 11,98 | 10,73 | 9,30 8,09 | 6,93 | 592 | 4,99 | 4,17 TIO-005
9,53 | 12,06 | 12,82 | 13,35 | 13,69 | 13,89 | 12,44 | 10,78 | 9,38 | 8,03 | 6,86 [ 5,78 | 4,83 | TIO-006
0.19 0.29 0.32 0.34 0.36 0.36 0.33 0.29 0.25 | 0.22 | 0.19 | 0.16 | 0.13 | TIO-00X
0,49 0,75 0,83 0,88 0,91 0,94 0,85 0,74 0,65 | 0,56 | 0,48 | 0,41 0,34 TIO-000
1,15 1,75 1,93 2,05 2,13 2,19 1,98 1,73 1,51 1,30 | 1,12 | 0,95 | 0,79 TIO-001
30 1,97 3,01 3,30 3,51 3,66 3,75 3,39 296 | 2,59 | 2,23 | 1,92 | 1,62 | 1,36 | TIO-002
3,13 4,76 5,23 5,56 5,79 5,94 5,36 4,69 4,10 | 3,53 | 3,03 | 2,57 | 2,16 TIO-003
5,10 7,77 8,53 9,07 9,44 9,69 8,75 7,65 6,70 | 5,77 | 4,95 | 4,19 | 3,52 TIO-004
6,20 9,44 10,36 | 11,02 | 11,48 | 11,77 | 10,63 | 9,29 8,14 | 7,01 | 6,01 5,09 | 4,27 TIO-005
7,18 10,94 | 12,01 | 12,77 | 13,30 | 13,65 | 12,33 | 10,77 | 9,43 | 8,12 | 6,97 | 5,90 [ 4,95 TIO-006
0.25 0.29 0.32 0.34 0.35 0.32 0.28 0.25 | 0.22 | 0.19 | 0.16 | 0.13 | TIO-00X
0,63 0,74 0,81 0,86 0,90 0,82 0,73 0,64 | 0,55 | 0,48 | 0,41 0,34 TIO-000
1,48 1,72 1,90 2,02 2,10 1,92 1,69 1,49 | 1,29 | 1,12 | 0,95 | 0,80 TIO-001
25 2,53 2,95 3,25 3,46 3,60 3,29 290 | 2,56 | 2,22 | 1,91 1,63 | 1,37 | TIO-002
4,01 4,68 5,14 5,48 5,71 5,21 4,60 4,06 | 3,51 3,03 | 2,58 | 2,17 TIO-003
6,54 7,63 8,39 8,94 9,31 8,51 7,50 6,62 | 5,73 | 4,95 | 4,21 3,55 TIO-004
7,95 9,27 10,20 | 10,86 | 11,31 | 10,34 | 9,11 8,04 | 6,96 | 6,01 511 | 4,31 TIO-005
9,22 | 10,75 | 11,82 | 12,59 | 13,11 | 11,98 | 10,56 | 9,32 [ 8,07 | 6,97 [ 5,93 | 5,00 TIO-006
0.17 0.24 0.28 0.31 0.33 0.30 0.27 0.24 | 0.21 0.18 | 0.16 | 0.13 | TIO-00X
0,44 0,61 0,72 0,79 0,84 0,78 0,70 0,62 | 0,54 | 0,47 | 0,40 | 0,34 TIO-000
1,04 1,42 1,67 1,85 1,97 1,83 1,63 1,45 | 1,27 | 1,10 | 0,94 | 0,80 TIO-001
20 1,78 2,44 2,87 3,16 3,37 3,13 2,79 249 | 2,17 | 1,88 | 1,61 1,36 TIO-002
2,82 3,86 4,54 5,01 5,34 4,96 4,42 3,94 | 344 | 298 | 2,55 | 2,16 TIO-003
4,59 6,30 7,41 8,17 8,71 8,09 7,21 6,42 | 561 | 4,87 | 4,16 | 3,53 TIO-004
5,58 7,66 9,00 9,93 10,58 | 9,83 8,76 7,80 | 6,81 5,91 5,06 | 4,28 TIO-005
6,47 8,88 | 10,43 | 11,51 | 12,27 | 11,39 | 10,16 | 9,05 [ 7,90 | 6,86 [ 586 | 4,97 | TIO-006
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 407C

Condensing Capacity kW Valve Type TI..-N....
temperature R407C Orifice
Evaporating temperature °C

°C +20 | +10 | +5 0 5 | 10 | 15 | 20 | -25
0.49 0.52 0.52 0.53 0.53 0.53 0.46 0.38 0.32 TIO-00X
1,27 1,34 1,36 1,37 1,37 1,36 1,19 1,00 0,83 TIO-000
3,17 3,35 3,39 3,42 3,42 3,41 2,99 2,49 2,07 TIO-001
50 5,16 5,45 5,53 5,57 5,57 5,55 4,86 4,06 3,37 TIO-002
8,33 8,80 8,92 8,98 9,00 8,96 7,85 6,55 5,44 TIO-003
13,58 | 14,35 | 14,55 | 14,65 | 14,67 | 14,61 | 12,80 | 10,69 | 8,87 TIO-004
16,57 | 17,50 | 17,75 | 17,87 | 17,89 | 17,82 | 15,61 | 13,04 | 10,82 TIO-005
19,11 | 20,18 | 20,46 | 20,60 | 20,63 | 20,55 | 18,00 | 15,03 | 12,47 TIO-006
0.44 0.49 0.51 0.52 0.53 0.53 0.47 0.39 0.33 TIO-00X
1,14 1,28 1,32 1,34 1,36 1,37 1,21 1,02 0,85 TIO-000
2,86 3,19 3,29 3,36 3,40 3,42 3,02 2,54 2,13 TIO-001
40 4,66 5,19 5,36 5,47 5,54 5,58 4,93 4,14 3,46 TIO-002
7,52 8,38 8,65 8,83 8,95 9,00 7,95 6,69 5,59 TIO-003
12,25 | 13,66 | 14,10 | 14,40 | 14,58 | 14,67 | 12,96 | 10,91 9,11 TIO-004
14,95 | 16,67 | 17,20 | 17,57 | 17,79 | 17,90 | 15,82 | 13,31 | 11,12 TIO-005
17,24 | 19,22 | 19,83 | 20,25 | 20,52 | 20,64 | 18,24 | 15,34 | 12,82 TIO-006
0.40 0.47 0.49 0.50 0.51 0.52 0.46 0.39 0.33 TIO-00X
1,03 1,21 1,26 1,30 1,33 1,34 1,19 1,01 0,85 TIO-000
2,58 3,02 3,15 3,25 3,32 3,36 2,99 2,52 2,12 TIO-001
35 4,20 4,91 5,14 5,30 5,41 5,47 4,86 4,11 3,45 TIO-002
6,78 7,93 8,29 8,55 8,73 8,84 7,85 6,63 5,56 TIO-003
11,06 | 12,93 | 13,52 | 13,94 | 14,23 | 14,41 | 12,79 | 10,81 9,07 TIO-004
13,49 | 15,77 | 16,49 | 17,01 | 17,36 | 17,58 | 15,61 | 13,19 | 11,06 TIO-005
15,56 | 18,19 | 19,02 | 19,61 | 20,02 | 20,27 | 18,00 | 15,21 | 12,75 TIO-006
0.34 0.43 0.46 0.48 0.49 0.50 0.45 0.38 0.32 TI0-00X
0,88 1,11 1,18 1,24 1,28 1,30 1,16 0,99 0,83 TIO-000
2,19 2,78 2,96 3,09 3,19 3,25 2,91 2,47 2,08 TIO-001
30 3,57 4,53 4,82 5,04 5,20 5,30 4,74 4,02 3,39 TIO-002
5,76 7,30 7,78 8,13 8,39 8,56 7,64 6,49 5,47 TIO-003
9,39 11,91 | 12,69 | 13,26 | 13,67 | 13,95 | 12,46 | 10,58 | 8,92 TIO-004
11,46 | 14,53 | 15,48 | 16,18 | 16,68 | 17,02 | 1521 | 12,91 | 10,88 TIO-005
13,22 | 16,75 | 17,85 | 18,66 | 19,23 | 19,62 | 17,53 | 14,89 | 12,54 TIO-006
0.38 0.42 0.44 0.46 0.48 0.43 0.37 0.31 TIO-00X
0,98 1,08 1,15 1,21 1,24 1,12 0,96 0,81 TIO-000
2,46 2,70 2,88 3,01 3,11 2,80 2,39 2,02 TIO-001
25 4,01 4,40 4,70 4,91 5,06 4,55 3,89 3,29 TIO-002
6,47 7,11 7,58 7,92 8,16 7,35 6,28 5,32 TIO-003
10,55 | 11,59 | 12,36 | 12,91 | 13,31 | 11,98 | 10,24 | 8,67 TIO-004
12,87 | 14,14 | 15,07 | 15,75 | 16,24 | 14,62 | 12,49 | 10,58 TIO-005
14,84 | 16,31 | 17,38 | 18,17 | 18,72 | 16,86 | 14,40 | 12,19 TIO-006
0.37 0.40 0.43 0.45 0.41 0.35 0.30 TI0-00X
0,95 1,04 1,11 1,16 1,06 0,91 0,78 TIO-000
2,37 2,61 2,78 2,91 2,65 2,28 1,94 TIO-001
20 3,86 4,25 4,54 4,74 4,31 3,71 3,16 TIO-002
6,23 6,86 7,32 7,65 6,96 6,00 5,11 TIO-003
10,16 | 11,19 | 11,93 | 12,47 | 11,35 | 9,77 8,33 TIO-004
12,40 | 13,65 | 14,56 | 15,22 | 13,85 | 11,92 | 10,16 TIO-005
14,30 | 15,74 | 16,79 | 17,55 | 15,97 | 13,75 | 11,71 TIO-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).

TI_S_35024_EN_R03.doc 12/32 28.04.2003



TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 507

Condensing Capacity kW Valve Type TI..-S....
temperature R507C g Orifice
Evaporating temperature °C

°C +20 | +10 +5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45
0.34 0.36 0.37 0.37 0.37 0.37 0.32 0.27 0.23 0.19 0.16 0.13 0.11 TIO-00X
0,85 0,91 0,92 0,93 0,93 0,92 0,80 0,68 0,58 0,49 0,4 0,33 0,26 TIO-000
1,95 2,09 2,12 2,13 2,13 2,11 1,83 1,57 1,33 1,12 0,92 0,76 0,61 TIO-001
50 3,31 3,54 3,59 3,62 3,61 3,58 3,10 2,66 2,26 1,89 1,57 1,28 1,03 TIO-002
5,26 5,63 5,71 5,75 5,74 5,69 4,93 4,23 3,59 3,01 2,49 2,04 1,64 TIO-003
8,57 9,17 9,31 9,36 9,35 9,28 8,04 6,88 5,85 4,90 4,06 3,32 2,67 TIO-004
10,44 | 11,16 | 11,33 | 11,40 | 11,39 | 11,30 | 9,79 8,38 7,12 5,97 4,94 4,04 3,26 TIO-005
12,05 | 12,89 | 13,08 | 13,16 | 13,15 | 13,04 | 11,31 9,68 8,22 6,89 57 4,66 3,76 TIO-006
0.31 0.36 0.37 0.38 0.39 0.39 0.34 0.30 0.26 0.22 0.18 0.15 0.12 TIO-00X
0,77 0,89 0,93 0,96 0,97 0,98 0,86 0,75 0,64 0,54 0,46 0,38 0,31 TIO-000
1,77 2,05 2,14 2,20 2,23 2,25 1,98 1,71 1,47 1,25 1,05 0,87 0,71 TIO-001
40 3,00 3,48 3,63 3,73 3,79 3,82 3,35 2,91 2,50 2,12 1,78 1,47 1,2 TIO-002
4,76 5,54 5,77 5,93 6,02 6,07 5,33 4,62 3,97 3,37 2,82 2,34 1,91 TIO-003
7,76 9,02 9,40 9,66 9,81 9,88 8,68 7,53 6,47 5,49 4,6 3,8 3,1 TIO-004
9,45 | 10,99 | 11,45 | 11,76 | 11,95 | 12,04 | 10,57 | 9,17 7,88 6,68 5,6 4,63 3,78 TIO-005
10,91 | 12,68 | 13,22 | 13,58 | 13,79 | 13,90 | 12,20 | 10,59 | 9,10 7,72 6,46 5,35 4,36 TIO-006
0.27 0.34 0.36 0.37 0.38 0.39 0.35 0.30 0.26 0.22 0.19 0.16 0.13 TIO-00X
0,67 0,84 0,90 0,94 0,96 0,98 0,86 0,75 0,65 0,56 0,47 0,39 0,32 TIO-000
1,53 1,94 2,06 2,15 2,21 2,25 1,99 1,74 1,50 1,28 1,08 0,9 0,73 TIO-001
35 2,60 3,29 3,50 3,65 6,75 3,81 3,37 2,94 2,55 2,17 1,83 1,52 1,25 TIO-002
4,14 5,23 5,56 5,80 5,96 6,06 5,36 4,68 4,05 3,45 2,9 2,41 1,98 TIO-003
6,74 8,52 9,06 9,45 9,71 9,87 8,73 7,62 6,59 5,62 4,73 3,93 3,23 TIO-004
8,21 10,38 | 11,04 | 11,50 | 11,82 | 12,02 | 10,63 | 9,28 8,03 6,84 5,76 4,79 3,93 TIO-005
9,47 | 11,98 | 12,74 | 13,28 | 13,65 | 13,87 | 12,27 | 10,72 | 9,27 7,90 6,65 5,53 4,54 TIO-006
0.20 0.31 0.34 0.36 0.37 0.38 0.34 0.30 0.26 0.22 0.19 0.16 0.13 TIO-00X
0,50 0,76 0,84 0,89 0,93 0,96 0,85 0,75 0,65 0,56 0,47 0,4 0,33 TIO-000
1,16 1,75 1,93 2,05 2,14 2,20 1,96 1,73 1,50 1,29 1,09 0,91 0,75 TIO-001
30 1,96 2,98 3,27 3,48 3,63 3,73 3,33 2,93 2,55 2,19 1,85 1,54 1,27 TIO-002
3,12 4,73 5,19 5,53 5,77 5,93 5,29 4,66 4,05 3,47 2,94 2,45 2,02 TIO-003
5,08 7,71 8,46 9,01 9,40 9,66 8,62 7,59 6,60 5,66 4,79 4 3,29 TIO-004
6,18 9,38 | 10,30 | 10,97 | 11,44 | 11,76 | 10,50 | 9,24 8,04 6,89 5,83 4,87 4,01 TIO-005
7,14 110,83 | 11,90 | 12,66 | 13,21 | 13,58 | 12,12 | 10,67 | 9,28 7,96 6,73 5,62 4,63 TIO-006
0.26 0.30 0.33 0.35 0.37 0.33 0.29 0.26 0.22 0.19 0.16 0.13 TIO-00X
0,64 0,75 0,82 0,88 0,92 0,83 0,73 0,64 0,56 0,47 0,4 0,33 TIO-000
1,48 1,72 1,90 2,02 2,11 1,90 1,69 1,48 1,28 1,09 0,91 0,75 TIO-001
25 2,50 2,92 3,21 3,43 3,58 3,23 2,87 2,51 2,17 1,84 1,55 1,28 TIO-002
3,98 4,64 5,11 5,45 5,68 513 4,56 3,99 3,45 2,93 2,46 2,03 TIO-003
6,48 7,56 8,32 8,87 9,26 8,36 7,42 6,51 5,61 4,77 4,01 3,32 TIO-004
7,89 9,20 | 10,13 | 10,80 | 11,28 | 10,18 | 9,04 7,92 6,84 5,82 4,88 4,04 TIO-005
9,11 10,63 | 11,70 | 12,47 | 13,02 | 11,76 | 10,44 | 9,15 7,89 6,71 5,63 4,66 TIO-006
0.18 0.25 0.29 0.32 0.34 0.31 0.28 0.25 0.22 0.19 0.16 0.13 TIO-00X
0,45 0,62 0,73 0,80 0,86 0,79 0,71 0,63 0,54 0,46 0,39 0,33 TIO-000
1,04 1,42 1,67 1,85 1,97 1,81 1,63 1,44 1,25 1,07 0,9 0,75 TIO-001
20 1,76 2,41 2,84 3,13 3,34 3,07 2,76 2,44 2,12 1,81 1,53 1,27 TIO-002
2,80 3,84 4,51 4,98 5,32 4,88 4,38 3,88 3,37 2,88 2,43 2,02 TIO-003
4,57 6,25 7,34 8,11 8,66 7,95 7,14 6,31 5,49 4,7 3,96 3,29 TIO-004
5,56 7,61 8,94 9,88 | 10,55 | 9,68 8,69 7,69 6,68 5,72 4,82 4,01 TIO-005
6,42 8,78 | 10,32 | 11,40 | 12,18 | 11,17 | 10,04 | 8,88 7,71 6,6 5,57 4,63 TIO-006
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 12

Condensing R12 Capacity kW Valve Type TI..-M.... 3
temperature Orifice
Evaporating temperature °C
°C +20 | +10 | +5 0 -5 -10 | 15 | -20 | -25 | -30
021|024 | 025 | 0,25 | 0,25 | 0,24 | 0,21 | 0,18 | 0,16 | 0,13 TIO-00X
0,57 | 0,62 | 0,64 | 0,65 | 0,65 | 0,64 [ 0,55 | 0,47 | 0,40 | 0,34 TIO-000
133 | 145 | 1,49 | 1,51 152 | 1,49 | 1,28 | 1,10 | 0,94 | 0,79 TIO-001
50 223 [ 244 | 251 [ 253 | 254 | 250 | 214 | 1,85 | 1,58 | 1,33 TI0-002
356 | 3.89 | 399 | 404 | 406 | 3,99 [ 3.41 | 295 | 252 | 2,13 TIO-003
583 | 6,37 | 6,55 | 6,61 | 6,64 | 6,54 | 559 | 4,84 | 413 | 3,49 TIO-004
741 | 7,77 | 798 | 807 | 811 | 798 | 6,82 | 591 | 504 | 425 TIO-005
8,20 | 896 | 920 | 9,30 [ 9,35 | 9,20 | 7,87 | 6,81 | 581 [ 491 T10-006
017 | 0,21 | 0,22 | 0,23 | 0,23 | 0,23 | 0,20 | 0,17 | 0,15 | 0,13 TIO-00X
0,44 | 0,53 | 0,56 | 0,59 | 0,60 | 0,60 [ 0,52 | 0,45 | 0,39 | 0,33 TIO-000
1.03 | 125 | 132 | 1,37 | 1,40 | 1,40 | 1,21 1,06 | 0,91 | 0,77 TIO-001
40 1,73 | 210 | 221 | 229 | 235 | 2,35 | 2,04 | 1,77 | 1,52 | 1,30 TI0-002
2776 | 3.34 | 352 | 366 | 3.75 | 3,75 | 3.24 | 283 | 243 | 2,07 TIO-003
452 | 548 | 577 | 599 | 6,15 | 6,15 | 532 | 4,64 | 3,98 | 3,40 TIO-004
552 | 668 | 7,04 | 731 | 7,50 | 750 | 6,49 | 5,65 | 485 | 4,14 TIO-005
6,36 [ 7,70 | 8,12 | 843 | 865 | 865 | 7,48 | 6,52 | 560 | 4,78 T10-006
0,13 | 0,18 | 0,20 | 0,21 | 0,22 | 0,22 | 0,19 | 0,17 | 0,14 | 0,12 TIO-00X
0,34 | 047 | 0,51 | 0,55 | 0,57 | 0,57 | 0,50 | 0,43 | 0,37 | 0,32 TIO-000
0,79 | 1.1 120 | 128 | 1,33 | 1,33 | 1,16 | 1,01 | 0,88 [ 0,75 TIO-001
35 1,36 | 1,86 | 2,01 | 214 | 222 | 224 | 1,95 | 1,70 | 1,47 | 1,26 TI0-002
211 | 296 | 3.20 | 342 | 3,55 | 3,57 | 3110 | 2,72 | 2,35 | 2,01 TIO-003
3,46 | 485 | 525 | 560 | 581 | 585 [ 509 | 445 | 3,85 | 3,29 TIO-004
422 | 592 | 640 | 6,83 | 7,09 | 713 | 6,21 | 543 | 4,69 | 4,02 TIO-005
486 | 682 | 7,38 | 787 | 817 | 822 | 7,15 | 6,26 | 541 | 4,63 T10-006
0,06 | 0,15 | 0,17 | 0,19 | 0,20 | 0,20 | 0,18 | 0,16 | 0,14 | 0,12 TIO-00X
0,16 | 0,39 | 0,45 | 0,49 | 0,52 | 0,53 | 0,47 | 0,41 | 0,36 | 0,31 TIO-000
0,38 | 0,91 1.05 | 1,14 | 1,21 124 | 1,09 | 096 | 0,84 | 0,72 TIO-001
30 064 | 1,53 | 1,76 | 1,92 | 2,03 | 2,08 | 1,83 | 1,61 1,41 1,20 TI0-002
102 | 244 | 281 | 3,05 | 3.23 | 3.32 | 292 | 257 | 224 | 1,92 TIO-003
1,67 | 4,00 | 461 [ 500 | 529 | 544 | 478 | 421 | 3,68 | 3,15 TIO-004
204 | 489 | 562 | 6,10 | 6,45 | 6,64 | 583 | 514 | 448 | 3.84 TIO-005
235 [ 563 | 648 [ 7,04 | 744 | 765 | 6,72 | 592 | 517 | 4,43 T10-006
0,10 | 0,14 | 0,16 | 0,18 | 0,19 | 0,17 | 0,45 | 0,13 | 0,11 TIO-00X
0,27 | 0,36 | 0,42 | 0,46 | 0,48 | 0,43 | 0,38 | 0,34 | 0,29 TIO-000
064 | 085 | 098 | 1,08 | 1,12 | 1,00 [ 0,90 | 0,79 | 0,68 TIO-001
25 1,08 | 1,43 | 1,64 | 1,81 1,88 | 1,68 | 1,51 1,32 | 1,14 TI0-002
173 | 227 | 262 | 2,89 | 3.00 [ 268 | 240 | 2,11 1.82 TIO-003
283 | 3,73 | 429 | 474 | 492 | 439 | 3,94 | 3,46 | 2,99 TIO-004
346 | 455 | 524 | 578 | 6,00 | 536 | 4,81 | 422 | 3,65 TIO-005
399 | 524 | 6,04 | 6,66 | 6,92 | 6,18 | 554 | 4,87 | 4,21 T10-006
0,09 | 0,43 | 0,15 | 0,16 | 0,15 | 0,14 | 0,12 | 0,11 TIO-00X
024 | 0,33 | 0,39 | 0,42 | 0,38 | 0,35 | 0,31 | 0,27 TIO-000
05 | 0,77 | 091 | 0,98 | 0,90 | 0,82 | 0,73 | 0,63 TIO-001
20 094 | 1,29 | 1,53 | 1,64 | 1,51 1,38 | 1,22 | 1,07 TI0-002
150 | 2,06 | 244 | 262 | 240 | 219 | 1,95 | 1.70 TIO-003
2,45 | 3,37 | 3,99 | 430 | 3,94 | 3,60 | 3,19 | 2,79 TIO-004
299 | 411 | 487 | 524 | 481 | 439 | 3,90 | 3.41 TIO-005
345 | 474 | 562 | 6,05 | 554 | 506 | 449 | 3,93 T10-006

For this refrigerant the TI..-M... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 401A

Condensing R401A Capacity kW Valve Type TI..-M.... 3
temperature Orifice
Evaporating temperature °C
°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30
0,34 0,35 0,35 0,35 0,36 0,36 0,31 0,26 0,23 0,19 TIO-00X
0,90 0,92 0,94 0,95 0,95 0,95 0,82 0,70 0,61 0,52 TIO-000
2,13 2,19 2,22 2,25 2,26 2,25 1.94 1.67 1.44 1.23 TIO-001
50 3,48 3,57 3,63 3,66 3,68 3,68 3,16 2,73 2,35 2,01 TIO-002
5,61 5,75 5,85 5,91 5,94 5,93 5,10 4.40 3.80 3.25 TIO-003
9,31 9,55 9,72 9,81 9,85 9,85 8,46 7,30 6,30 5,39 TIO-004
11,33 | 11,62 | 11,82 | 11,94 | 11,99 | 11,98 | 10,30 | 8.88 7.67 6,56 TIO-005
13,13 | 13,47 | 13,70 | 13,83 | 13,89 | 13,88 | 11,93 | 10,29 | 8,88 7,60 TIO-006
0,30 0,31 0,32 0,33 0,34 0,34 0,30 0,26 0,22 0,19 TIO-00X
0,79 0,83 0,86 0,89 0,90 0,91 0,79 0,68 0,59 0,51 TIO-000
1.88 1,98 2,05 2,10 2,14 2,16 1.87 1,63 1.41 1,22 TIO-001
40 3,07 3,23 3,35 3,43 3,49 3,52 3,05 2,65 2,30 1,98 TIO-002
4,95 5.21 5,40 5,54 5,63 5,68 4,93 4,28 3.72 3.20 TIO-003
8,21 8,65 8,97 9,19 9,35 9,43 8,18 7,10 6,17 5,31 TIO-004
9,99 | 10,52 | 10,91 | 11,19 | 11,38 | 11,48 | 9,95 8.64 7,51 6,46 TIO-005
11,57 | 12,19 | 12,64 | 12,96 | 13,18 | 13,30 | 11,563 | 10,01 | 8,70 7,49 TIO-006
0,27 0,29 0,30 0,31 0,32 0,33 0,29 0,25 0,22 0,19 TIO-00X
0,71 0,77 0,81 0,84 0,86 0,87 0,76 0,66 0,58 0,50 TIO-000
1.69 1.82 1,92 1.99 2,04 2,08 1.81 1,58 1,38 1.19 TIO-001
35 2,76 2,97 3,13 3,25 3,33 3,39 2,95 2,58 2,25 1,94 TIO-002
4.45 4.80 5,06 5,24 5,38 5,46 4,76 4,15 3.62 3.13 TIO-003
7,38 7,96 8,39 8,70 8,93 9,07 7,90 6,90 6,01 5,19 TIO-004
8.99 9,69 | 10,21 | 10,59 | 10,86 | 11,04 | 9.62 8.39 7,32 6,32 TIO-005
10,41 | 11,23 | 11,83 | 12,27 | 12,58 | 12,79 | 11,14 | 9,72 8,48 7,32 TIO-006
0,23 0,26 0,28 0,29 0,30 0,31 0,27 0,24 0,21 0,18 TIO-00X
0,61 0,68 0,74 0,78 0,81 0,83 0,73 0,64 0,56 0,48 TIO-000
1.45 1,62 1,75 1.85 1,92 1,97 1,73 1,52 1,33 1,15 TIO-001
30 2,36 2,65 2,86 3,02 3,13 3,21 2,82 2,47 2,17 1,88 TIO-002
3.80 4.27 4,62 4.87 5,05 518 4,55 3.99 3.49 3.03 TIO-003
6,31 7,09 7,66 8,08 8,39 8,60 7,55 6,62 5,80 5,03 TIO-004
7,68 8.63 9,33 9,84 | 10,21 | 10,47 | 9.18 8,06 7,06 6,12 TIO-005
8,90 | 10,00 | 10,80 | 11,39 | 11,83 | 12,13 | 10,64 | 9,33 8,18 7,09 TIO-006
0,18 0,22 0,24 0,26 0,28 0,29 0,26 0,23 0,20 0,17 TIO-00X
0,47 0,58 0,65 0,70 0,74 0,77 0,68 0,60 0,53 0,46 TIO-000
1.11 1,37 1.54 1.67 1,77 1.83 1,63 1.44 1.27 1,10 TIO-001
25 1,81 2,23 2,52 2,73 2,88 2,99 2,65 2,34 2,06 1,80 TIO-002
2,92 3.60 4,06 4.40 4,65 4.83 4,28 3.78 3.33 2,90 TIO-003
4,86 5,97 6,74 7,31 7,72 8,02 7,10 6,27 5,53 4,81 TIO-004
5,91 7,26 8,21 8.89 9,39 9,75 8.64 7,63 6,72 5,86 TIO-005
6,84 8,41 9,51 10,30 | 10,88 | 11,30 | 10,01 | 8,84 7,79 6,78 TIO-006
0,09 0,16 0,20 0,23 0,25 0,26 0,24 0,21 0,19 0,16 TIO-00X
0,23 0,43 0,54 0,61 0,66 0,70 0,63 0,56 0,50 0,44 TIO-000
0,56 1,01 1.27 1.45 1,58 1.67 1,50 1,34 1.19 1,04 TIO-001
20 0,91 1,65 2,08 2,37 2,58 2,73 2,45 2,18 1,94 1,70 TIO-002
1.46 2,67 3.35 3.82 4,15 4,40 3.95 3.52 3.13 2,74 TIO-003
2,43 4,43 5,56 6,34 6,90 7,30 6,55 5,85 5,19 4,55 TIO-004
2,96 5,39 6,77 7,71 8.39 8.88 7.97 712 6,31 5,53 TIO-005
3,43 6,24 7,84 8,93 9,72 110,29 | 9,24 8,24 7,32 6,41 TIO-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 401B

Condensing R401B Capacity kW Valve Type TI..-M.... 3
temperature Orifice
Evaporating temperature °C
°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30
0,35 0,36 0,37 0,37 0,37 0,37 0,32 0,28 0,24 0,21 TIO-00X
0,94 0,96 0,98 0,99 0,99 1,00 0,86 0,74 0,64 0,55 TIO-000
2,22 2,28 2,32 2,35 2,36 2,36 2,03 1,75 1.52 1.30 TIO-001
50 3,63 3,72 3,79 3,83 3,85 3,86 3,32 2,86 2,47 2,12 TI0-002
5.85 6,01 6,12 6,18 6,22 6,22 5,35 4,62 3.99 3.42 TIO-003
9,71 9,97 | 10,15 | 10,26 | 10,32 | 10,33 | 8,88 7,66 6,62 5,68 TIO-004
11,82 | 12,13 | 12,35 | 12,49 | 12,56 | 12,56 | 10,80 | 9.33 8.06 6,91 TIO-005
13,69 | 14,06 | 14,31 | 14,47 | 14,55 | 14,55 | 12,51 | 10,80 | 9,33 8,00 T10-006
0,31 0,32 0,34 0,35 0,35 0,36 0,31 0,27 0,23 0,20 TIO-00X
0,82 0,87 0,90 0,92 0,94 0,95 0,82 0,72 0,62 0,54 TIO-000
1.95 2,06 2,14 219 2,23 2,25 1.95 1,70 1.48 1.27 TIO-001
40 3,19 3,36 3,49 3,58 3,64 3,68 3,19 2,77 2,41 2,08 TI0-002
5,14 542 5,62 577 5,87 5.93 514 4.47 3.89 3.35 TIO-003
8,53 8,99 9,33 9,568 9,75 9,85 8,54 7,42 6,45 5,56 TIO-004
10,38 | 10,94 | 11,36 | 11,66 | 11,86 | 11,99 | 10,39 | 9.03 7,85 6,77 TIO-005
12,02 | 12,67 | 13,16 | 13,50 | 13,74 | 13,89 | 12,04 | 10,47 | 9,10 7,84 T10-006
0,28 0,30 0,32 0,33 0,34 0,34 0,30 0,26 0,23 0,20 TIO-00X
0,74 0,80 0,84 0,87 0,90 0,91 0,79 0,69 0,61 0,52 TIO-000
1,75 1.89 2,00 2,07 213 217 1.89 1.65 1.44 1.24 TIO-001
35 2,86 3,09 3,26 3,38 3,47 3,53 3,08 2,69 2,35 2,03 TI0-002
4,62 4,98 5.26 5,46 5,60 5,70 4,97 4,34 3.78 3.27 TIO-003
7,66 8,27 8,72 9,06 9,30 9,46 8,24 7,20 6,28 5,43 TIO-004
9,33 | 10,06 | 10,62 | 11,02 | 11,31 | 11,51 | 10,03 | 8,76 7,64 6,61 TIO-005
10,80 | 11,66 | 12,30 | 12,77 | 13,10 | 13,33 | 11,62 | 10,15 | 8,86 7,66 T10-006
0,24 0,27 0,29 0,30 0,32 0,32 0,28 0,25 0,22 0,19 TIO-00X
0,63 0,71 0,77 0,81 0,84 0,86 0,76 0,67 0,58 0,51 TIO-000
1.50 1.69 1.82 1.92 2,00 2,05 1.80 1.58 1.39 1.20 TIO-001
30 2,45 2,75 2,97 3,14 3,26 3,35 2,94 2,58 2,26 1,96 TI0-002
3.95 4,44 4,80 5,06 5.26 5.40 4,74 4,16 3.65 3.17 TIO-003
6,56 7,37 7,96 8,41 8,73 8,96 7,87 6,91 6,05 5,25 TIO-004
7,98 8.96 9,69 | 10,23 | 10,63 | 10,91 9,567 8.41 7,37 6,39 TIO-005
924 |110,38 | 11,23 | 11,85 | 12,31 | 12,64 | 11,09 | 9,74 8,53 7,41 T10-006
0,18 0,22 0,25 0,27 0,29 0,30 0,27 0,24 0,21 0,18 TIO-00X
0,49 0,60 0,68 0,73 0,77 0,81 0,71 0,63 0,56 0,48 TIO-000
1.16 1.42 1.61 1.74 1.84 1.91 1.69 1.50 1.32 1.15 TIO-001
25 1,89 2,32 2,62 2,84 3,00 3,12 2,76 2,44 2,15 1,88 TI0-002
3.05 3.74 4,23 4,58 4,84 5,03 4,46 3.94 3.47 3.03 TIO-003
5,06 6,21 7,02 7,60 8,04 8,35 7,40 6,54 5,77 5,03 TIO-004
6,16 7,56 8,54 9,25 9,78 | 10,17 | 9,00 7,96 7,02 6,12 TIO-005
7,13 8,75 9,89 | 10,72 | 11,33 | 11,78 | 10,43 | 9,22 8,13 7,09 T10-006
0,09 0,17 0,21 0,24 0,26 0,28 0,25 0,22 0,20 0,17 TIO-00X
0,25 0,45 0,56 0,64 0,69 0,73 0,66 0,59 0,52 0,46 TIO-000
0,60 1.06 1.33 1.51 1.65 1.74 1.57 1.40 1.24 1.09 TIO-001
20 0,98 1,73 2,17 2,47 2,69 2,85 2,55 2,28 2,02 1,77 TI0-002
1,58 2,80 3,50 3.98 4,33 4,59 4,12 3.68 3.27 2,86 TIO-003
2,62 4,64 5,81 6,61 7,19 7,62 6,84 6,10 5,42 4,75 TIO-004
3.19 5,65 7,07 8,05 8.75 9,27 8,32 7.43 6,60 5,78 TIO-005
3,70 6,54 8,19 9,32 | 10,14 | 10,74 | 9,64 8,60 7,64 6,70 T10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-M... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 402A

Condensin Capacity kW Valve Type TI..-S....
temperaturg R402A Orifice
Evaporating temperature °C

°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30 | -35 | 40 | -45

032 | 033 | 034 | 03¢ | 034 | 034 | 0,30 | 025 | 0,22 | 0,18 | 0,45 | 0,13 | 0,11 | TI0-00X
0,84 | 08 | 087 | 088 | 0,88 | 0,87 | 0,77 | 0,66 | 0,556 | 0,48 | 0,40 | 0,33 | 0,27 | TI0-000
206 | 212 | 215 | 217 | 217 | 215 | 1,89 | 161 | 1,39 | 1,17 | 099 | 0,82 | 0,68 | TIO-001
50 341 | 351 | 356 | 359 | 359 | 3556 | 3,13 | 2,67 | 230 | 1,94 | 163 | 1,36 | 1,12 | TI0-002
548 | 563 | 571 | 575 | 575 | 571 | 502 | 428 | 369 | 3.11 | 262 | 2118 | 1.79 | TIO-003
895 | 920 | 934 | 941 | 941 | 934 | 820 | 7,01 | 6,03 | 508 | 428 | 356 | 2,93 | TI0-004
10,89 | 11,19 | 11,36 | 11,44 | 11,44 | 11,36 | 997 | 852 | 7,33 | 6,18 | 521 | 4,33 | 357 | TI0-005
12,56 | 12,91 | 13,10 | 13,20 | 13,20 | 13,11 | 11,51 | 983 | 846 | 7,13 | 6,01 | 4,99 | 4,12 | TIO-006
031 | 033 | 03¢ | 0,35 | 0,36 | 0,36 | 032 | 028 | 0,24 | 021 | 0,18 | 0,15 | 0,12 | TIO-00X
0,81 | 086 | 000 | 092 | 093 | 094 | 0,84 | 0,72 | 063 | 054 | 0,46 | 0,38 | 0,32 | TI0-000
200 | 212 | 220 | 226 | 230 | 232 | 206 | 1,78 | 1,55 | 1,32 | 1,13 | 0,95 | 0,79 | TIO-001
40 331 | 351 | 365 | 375 | 381 | 384 | 341 | 295 | 257 | 219 | 1,86 | 1,57 | 1,31 | TI0-002
531 | 563 | 585 | 6,01 | 611 | 6,15 | 547 | 473 | 412 | 351 | 299 | 251 | 2,09 | TI0-003
868 | 921 | 957 | 983 | 999 | 10,06 | 895 | 7,73 | 673 | 573 | 489 | 411 | 342 | TI0-004
10,55 | 11,19 | 11,64 | 11,95 | 12,14 | 12,24 | 10,88 | 940 | 818 | 6,97 | 594 | 499 | 4,16 | TI0-005
12,17 | 12,92 | 1343 | 13,79 | 14,01 | 1412 | 1255 | 10,85 | 9,44 | 804 | 6,86 | 576 | 4,80 | TIO-006
029 | 032 | 03¢ | 0,35 | 0,36 | 0,36 | 033 | 028 | 025 | 0,21 | 0,18 | 0,15 | 0,13 | TIO-00X
075 | 082 | 0,87 | 091 | 093 | 095 | 0,85 | 0,74 | 065 | 055 | 0,47 | 0,40 | 0,33 | TI0-000
1,86 | 2,03 | 215 | 223 | 229 | 233 | 2,09 | 182 | 159 | 1,36 | 1,16 | 0,98 | 0,82 | TI0-001
35 308 | 336 | 356 | 370 | 380 | 3,86 | 346 | 3,01 | 263 | 225 | 1,93 | 1,63 | 1,36 | TI0-002
493 | 538 | 570 | 593 | 6,09 | 619 | 554 | 482 | 422 | 361 | 3.09 | 261 | 2119 | TI0-003
8,07 | 880 | 932 | 971 | 997 | 1012 | 9,07 | 7,88 | 690 | 591 | 506 | 427 | 358 | TI0-004
9,81 | 10,70 | 11,34 | 11,80 | 12,12 | 12,31 | 11,02 | 959 | 839 | 7.18 | 6,15 | 519 | 4,35 | TI0-005
11,32 | 12,35 | 13,08 | 13,62 | 13,98 | 1420 | 12,72 | 11,06 | 968 | 829 | 7,10 | 599 | 502 | TIO-006
025 | 029 | 032 | 0,34 | 035 | 0,36 | 032 | 028 | 0,25 | 0,22 | 0,19 | 0,16 | 0,13 | TIO-00X
066 | 076 | 0,82 | 087 | 091 | 093 | 0,84 | 0,74 | 065 | 056 | 0,48 | 0,41 | 0,34 | TI0-000
162 | 186 | 203 | 215 | 224 | 230 | 2,08 | 1,82 | 160 | 1,38 | 1,48 | 1,00 | 0,84 | TI0-001
20 269 | 308 | 336 | 356 | 371 | 3,81 | 344 | 301 | 2,65 | 228 | 1,96 | 1,66 | 1,40 | TIO-002
431 | 494 | 538 | 571 | 595 | 610 | 551 | 483 | 425 | 366 | 3.15 | 267 | 2.24 | TI0-003
7,05 | 808 | 881 | 934 | 972 | 998 | 901 | 7,890 | 695 | 598 | 515 | 436 | 3,67 | TI0-004
858 | 982 | 10,71 | 11,36 | 11,82 | 12,14 | 10,96 | 9.60 | 845 | 7,27 | 6,26 | 530 | 446 | TI0-005
9,90 | 11,33 | 12,35 | 13,11 | 13,64 | 14,01 | 12,65 | 11,07 | 975 | 839 | 7,22 | 6,12 | 515 | TIO0-006
020 | 025 | 0,29 | 0,31 | 0,33 | 0,35 | 0,32 | 028 | 0,25 | 0,21 | 0,19 | 0,16 | 0,13 | TIO-00X
051 | 065 | 0,75 | 082 | 0,87 | 0,90 | 0,82 | 0,73 | 064 | 056 | 0,48 | 0,41 | 0,35 | TI0-000
125 | 160 | 1,84 | 201 | 213 | 222 | 2003 | 1,79 | 159 | 1,37 | 1,19 | 1,01 | 0,85 | TI0-001
25 208 | 266 | 305 | 333 | 353 | 368 | 336 | 297 | 263 | 227 | 1,97 | 1,68 | 1,42 | TIO-002
333 | 426 | 489 | 534 | 567 | 590 | 539 | 476 | 422 | 365 | 3.16 | 269 | 2.27 | TIO-003
545 | 697 | 7,99 | 873 | 927 | 965 | 881 | 7,78 | 689 | 597 | 516 | 439 | 371 | TI0-004
663 | 847 | 972 | 1062 | 11,27 | 11,73 | 10,71 | 946 | 838 | 7.25 | 6,27 | 534 | 451 | TIO-005
765 | 977 | 11,21 | 12,25 | 13,01 | 1354 | 12,35 | 10,91 | 967 | 837 | 7,24 | 6,16 | 521 | TIO0-006
0,08 | 0,19 | 024 | 0,28 | 0,31 | 0,33 | 0,30 | 027 | 0,24 | 021 | 0,18 | 0,16 | 0,13 | TIO-00X
021 | 049 | 063 | 073 | 0,80 | 0,85 | 0,79 | 0,70 | 0,63 | 055 | 0,48 | 0,41 | 0,35 | TI0-000
052 | 121 | 156 | 1,80 | 197 | 210 | 194 | 1,73 | 155 | 135 | 1,17 | 1,00 | 0,85 | TI0-001
20 0,86 | 200 | 259 | 299 | 327 | 347 | 321 | 287 | 256 | 223 | 1,94 | 1,66 | 1,41 | TI0-002
139 | 321 | 415 | 479 | 524 | 557 | 515 | 460 | 411 | 358 | 312 | 267 | 2.26 | TI0-003
227 | 524 | 679 | 7,83 | 857 | 911 | 843 | 752 | 6,73 | 586 | 510 | 4,36 | 3,70 | TIO-004
276 | 6,37 | 825 | 952 | 1042 | 11,07 | 1025 | 9,15 | 818 | 7,13 | 6,20 | 530 | 4,50 | TIO-005
3,18 | 7,35 | 952 | 10,98 | 12,03 | 12,78 | 11,83 | 10,56 | 944 | 822 | 7,15 | 6,12 | 519 | TIO0-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-S... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 402B

Condensing R402B Capacity kW Valve Type TI..-S.... 3
temperature Orifice
Evaporating temperature °C

°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30 | -35 | -40 | -45
0,38 0,39 0,40 0,41 0,41 0,41 0,36 0,31 0,27 0,23 | 0,20 | 0,16 | 0,14 | TIO-00X
0,99 1,03 1,05 1,06 1,06 1,06 0,94 0,81 0,70 0,60 | 0,51 | 0,43 | 0,36 TIO-000
2,45 2,52 2,57 2,61 2,62 2,62 2,31 1.99 1.73 1.47 1.25 | 1,05 | 0,88 TIO-001
50 4,05 4,18 4,26 4,32 4,34 4,34 3,83 3,30 2,86 243 | 207 | 1,74 | 1,45 TI0-002
6.50 6.70 6.84 6.92 6.96 6.95 6.15 5.29 4,59 3.91 333 | 279 | 233 | TIO-003
10,63 | 10,96 | 11,18 | 11,32 | 11,38 | 11,37 | 10,05 | 8,66 7,51 6,39 | 544 | 457 | 3,81 TIO-004
12,93 | 13,33 | 13,59 | 13,77 | 13,84 | 13,82 | 12,22 | 10,53 | 9,13 7,76 | 6,61 | 555 | 4,64 TIO-005
14,92 | 15,38 | 15,69 | 15,88 | 15,97 | 1595 | 14,10 | 12,15 | 10,54 | 896 | 7,63 | 6,40 | 5,35 T10-006
0,36 | 0,38 | 0,40 | 0,41 | 042 | 042 | 0,38 | 0,33 | 029 | 024 | 0,21 | 0,18 | 0,15 | TIO-00X
0,93 0,98 1,03 1,06 1,08 1,09 0,98 0,85 0,74 0,64 | 0,55 | 0,46 | 0,39 TIO-000
2,28 2,42 2,53 2,61 2,66 2,69 2,40 2,09 1.83 1.57 134 | 1,14 | 0,96 TIO-001
40 3,78 4,01 4,19 4,32 4,40 4,45 3,98 3,46 3,03 259 (223|188 ( 1,58 TI0-002
6.06 6.44 6.72 6.92 7,06 7.14 6.38 5,55 4,85 416 | 3,57 | 3.02 | 254 | TIO-003
9,91 10,53 | 10,99 | 11,32 | 11,55 | 11,68 | 10,43 | 9,07 7,94 6,80 | 584 | 494 | 415 TIO-004
12,04 | 12,80 | 13,36 | 13,76 | 14,04 | 14,20 | 12,68 | 11,03 | 9,65 8,27 | 7,10 | 6,00 | 5,05 TIO-005
13,90 | 14,77 | 15,41 | 15,88 | 16,20 | 16,38 | 14,63 | 12,73 | 11,14 | 954 | 8,19 [ 6,93 | 5,83 T10-006
0,33 0,36 0,38 0,40 0,41 0,42 0,37 0,33 0,29 025 | 0,21 | 0,48 | 0,15 | TIO-00X
0,85 0,93 0,98 1,03 1,06 1,08 0,97 0,85 0,75 0,64 | 0,55 | 0,47 | 0,40 TIO-000
2,09 2,28 2,42 2,53 2,61 2,66 2,39 2,09 1.84 1.58 136 | 1,16 | 0,97 TIO-001
35 3,46 3,78 4,01 4,19 4,32 4,40 3,96 3,46 3,04 262 (225 | 1,91 1,61 TI0-002
5,55 6.06 6.44 6.72 6.93 7,06 6.34 5,55 4,88 420 | 3,61 | 3.07 | 259 | TIO-003
9,07 9,91 10,53 | 10,99 | 11,33 | 11,54 | 10,38 | 9,07 7,98 6,86 | 591 | 502 | 4,23 TIO-004
11,03 | 12,05 | 12,80 | 13,37 | 13,77 | 14,03 | 12,62 | 11,03 | 9,70 834 | 719 | 6,10 | 515 TIO-005
12,73 | 13,90 | 14,77 | 15,42 | 15,89 | 16,19 | 14,56 | 12,73 | 11,19 | 9,63 | 8,29 [ 7,04 | 594 T10-006
0,28 0,32 0,35 0,38 0,39 0,40 0,37 0,32 0,28 025 | 0,21 | 0,48 | 0,15 | TIO-00X
0,73 0,84 0,92 0,98 1,02 1,05 0,95 0,84 0,74 0,64 | 0,55 | 0,47 | 0,40 TIO-000
1.81 2,07 2,26 241 2,51 2,58 2,34 2,06 1.82 1.57 1,36 | 1,16 | 0,98 TIO-001
30 2,99 3,43 3,74 3,98 4,16 4,28 3,88 3,41 3,02 2,61 2,25 | 1,92 | 1,63 TI0-002
4,80 5,50 6.01 6.39 6.67 6.86 6.22 547 4,84 418 | 3,62 | 3.08 | 2,61 TIO-003
7,84 8,99 9,82 | 10,45 | 10,91 | 11,23 | 10,17 | 8,95 7,91 6,84 | 591 | 504 | 4,26 TIO-004
9,54 | 10,93 | 11,94 | 12,70 | 13,26 | 13,65 | 12,37 | 10,88 | 9.62 8,31 719 | 6,12 | 5,18 TIO-005
11,00 | 12,61 | 13,78 | 14,66 | 15,30 | 15,75 | 14,27 | 12,55 | 11,10 | 9,59 | 8,29 [ 7,07 | 5,98 T10-006
0,22 0,28 0,32 0,35 0,37 0,39 0,35 0,31 0,28 024 | 0,21 | 0,18 | 0,15 | TIO-00X
0,56 0,72 0,82 0,90 0,96 1,00 0,92 0,81 0,72 0,63 | 0,55 | 0,47 | 0,40 TIO-000
1.38 1.76 2,03 2,22 2,36 2,47 2,26 2,00 1.78 1.55 134 | 1,15 | 0,98 TIO-001
25 2,29 2,92 3,36 3,68 3,92 4,09 3,74 3,32 2,95 256 (223 ] 190 | 1,62 TIO-002
3.67 4,69 5,39 5,90 6.28 6.55 6.00 5,32 4,73 4,11 357 | 3.05 | 259 | TIO-003
6,00 7,66 8,81 9,65 | 10,27 | 10,71 9,81 8,70 7,74 6,72 | 584 | 4,99 | 424 TIO-004
7,29 932 | 10,71 | 11,73 | 12,49 | 13,03 | 11,92 | 10,57 | 9.41 817 | 7,10 | 6,07 | 5,16 TIO-005
8,41 10,75 | 12,36 | 13,54 | 14,41 | 15,03 | 13,76 | 12,20 | 10,85 | 943 | 8,19 [ 7,00 | 5,95 T10-006
0,09 0,21 0,27 0,31 0,34 0,36 0,33 0,30 0,27 0,23 | 0,20 | 0,18 | 0,15 | TIO-00X
0,23 0,53 0,69 0,80 0,88 0,94 0,87 0,78 0,70 0,61 0,53 | 0,46 | 0,39 TIO-000
0,57 1.31 1.71 1.97 2,16 2,30 2,14 1.92 1.72 1.50 131 | 1,13 | 0,96 TIO-001
20 0,95 2,18 2,82 3,27 3,59 3,82 3,54 3,17 2,85 249 (217 | 1,87 [ 1,59 TI0-002
1,52 3.49 4,53 524 5,75 6.12 5,68 5,09 4,56 399 (348 | 299 | 255 | TIO-003
2,48 5,71 7,41 8,57 9,40 | 10,01 9,29 8,32 7,46 6,63 | 570 | 4,89 | 4,17 TIO-004
3,01 6,94 9,01 10,42 | 11,43 | 12,17 | 11,30 | 10,12 | 9,07 794 | 6,93 | 595 | 507 TIO-005
3,48 8,01 10,39 | 12,02 | 13,19 | 14,04 | 13,03 | 11,68 | 10,47 | 9,16 | 7,99 [ 6,87 | 5,85 T10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-S... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 403B

Condensing R403B Capacity kW Valve Type TI..-S.... 3
temperature Orifice
Evaporating temperature °C

°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30 | -85 | 40 | 45
0,38 0,40 0,41 0,41 0,42 0,41 0,37 0,32 0,27 0,24 | 0,20 | 0,17 | 0,14 | TIO-00X
1,00 1,04 1,06 1,08 1,08 1,08 0,95 0,82 0,71 0,61 0,53 | 0,45 | 0,37 TIO-000
2,46 2,56 2,62 2,65 2,66 2,65 2,34 2,02 1,76 1,51 1,30 | 1,10 | 0,92 TIO-001
50 4,08 4,23 4,33 4,39 4,40 4,39 3,88 3,34 2,91 249 | 215 | 1,82 | 1,52 TIO-002
6.54 6.79 6.95 7.04 7.06 7.04 6.22 5,36 4,67 400 | 344 | 292 | 244 | TIO-003
10,69 | 11,10 | 11,37 | 11,51 | 11,65 | 11,52 | 10,16 | 8,76 7,63 6,54 | 563 | 4,78 | 3,99 TIO-004
13,00 | 13,50 | 13,82 | 13,99 | 14,04 | 14,00 | 12,36 | 10,65 | 9.28 795 | 6,85 | 581 | 4,86 TIO-005
15,00 | 15,57 | 15,95 | 16,15 | 16,21 | 16,16 | 14,26 | 12,29 | 10,70 | 9,18 | 7,90 | 6,70 | 5,60 TIO-006
0,35 0,37 0,39 0,40 0,41 0,41 0,37 0,32 0,28 0,24 | 0,21 | 0,48 | 0,15 | TIO-00X
0,90 0,96 1,01 1,04 1,06 1,07 0,96 0,83 0,73 0,63 | 0,55 | 0,47 | 0,39 TIO-000
2,21 2,37 2,48 2,56 2,61 2,64 2,35 2,05 1.80 1,55 134 | 1,15 | 0,96 TIO-001
40 3,66 3,92 4,11 4,24 4,33 4,37 3,90 3,39 2,98 2,57 | 2,23 | 1,90 | 1,60 TIO-002
5,87 6.29 6.60 6.81 6.94 7,01 6.25 5,44 4,77 412 | 357 | 3.05 | 256 | TIO-003
9,59 | 10,29 | 10,79 | 11,13 | 11,34 | 11,46 | 10,22 | 8,89 7,81 6,74 | 584 | 4,98 | 4,19 TIO-004
11,66 | 12,561 | 13,12 | 13,63 | 13,79 | 13,93 | 12,43 | 10,81 | 9.49 820 | 7,10 | 6,06 | 5,10 TIO-005
13,46 | 14,43 | 15,14 | 15,62 | 1591 | 16,07 | 14,34 | 12,47 | 1095 | 9,46 | 8,19 | 6,99 | 5,88 TIO-006
0,34 0,37 0,40 0,42 0,43 0,44 0,39 0,35 0,31 0,27 | 0,23 | 0,20 | 0,17 | TIO-00X
0,87 0,96 1,03 1,08 1,12 1,14 1,03 0,90 0,79 0,69 | 0,60 | 0,51 | 0,44 TIO-000
2,15 2,38 2,54 2,67 2,75 2,81 2,53 2,21 1.96 1,70 148 | 1.27 | 1,07 TIO-001
35 3,56 3,93 4,21 4,42 4,56 4,65 4,18 3,67 3,24 2,81 2,45 | 2,10 | 1,78 TIO-002
5,70 6.31 6.76 7.08 7.31 7.46 6.71 5,88 5,20 4.51 393 | 337 | 2,85 | TIO-003
9,33 | 10,32 | 11,05 | 11,58 | 11,95 | 12,19 | 10,98 | 9,62 8,50 7,38 | 6,42 | 550 | 4,66 TIO-004
11,34 | 12,564 | 13,44 | 14,08 | 14,53 | 14,82 | 13,34 | 11,69 | 10,33 | 897 | 7.81 | 6,69 | 5,66 TIO-005
13,08 | 14,47 | 15,50 | 16,25 | 16,76 | 17,10 | 1540 | 13,49 | 11,92 | 10,35 | 9,01 | 7,72 | 6,53 TIO-006
0,26 0,31 0,34 0,36 0,38 0,39 0,35 0,31 0,28 024 | 0,21 | 0,48 | 0,15 | TIO-00X
0,68 0,80 0,88 0,94 0,98 1,01 0,92 0,81 0,72 0,62 | 0,55 | 0,47 | 0,40 TIO-000
1,68 1,97 217 2,32 2,42 2,50 2,26 1.99 1,77 1.54 134 | 1,15 | 0,98 TIO-001
30 2,78 3,26 3,60 3,84 4,01 4,13 3,75 3,30 2,93 255 | 2,22 | 1,91 1,62 TIO-002
4.47 5,22 5,77 6.16 6.44 6.63 6,01 5.29 4,69 4,09 | 356 | 3.06 | 259 | TIO-003
7,30 8,54 9,43 | 10,07 | 10,53 | 10,84 | 9,82 8,65 7,68 6,68 | 583 | 500 | 4,24 TIO-004
8,88 | 10,38 | 11,46 | 12,25 | 12,80 | 13,18 | 11,94 | 10,52 | 9.33 8,12 | 7,09 | 6,08 | 5,15 TIO-005

10,25 | 11,98 [ 13,23 | 14,13 | 14,77 | 15,21 | 13,78 | 12,14 | 10,77 | 9,37 | 8,18 [ 7,02 | 5,95 | TIO-006
0,19 0,26 0,30 0,33 0,35 0,37 0,34 0,30 0,27 0,24 | 0,21 | 0,48 [ 0,15 | TIO-00X
0,49 0,67 0,78 0,86 0,92 0,96 0,88 0,78 0,70 0,61 0,54 | 0,46 | 0,39 | TIO-000
1.22 1,64 1,92 2,12 2,27 2,37 217 1,93 1,72 1,51 132 | 1,14 | 0,97 | TIO-001
25 2,02 2,71 3,18 3,52 3,76 3,93 3,60 3,20 2,85 2,50 [ 2,19 | 1,89 | 1,60 | TIO-002
3,23 4,35 5,11 5,64 6,02 6,30 5,77 5,12 4,58 4,01 3,51 | 3,02 | 2,57 | TIO-003
5,29 7,12 8,35 9,22 9,85 [ 10,30 | 9,43 8,38 7,49 6,55 | 5,74 | 495 | 420 | TIO-004
6.43 8,65 [ 10,15 | 11.21 | 11,98 | 12,52 | 11.47 | 10,19 [ 9,10 796 | 698 | 6,01 [ 5,11 TIO-005
7,41 999 [ 11,71 [ 12,94 | 13,82 | 14,44 | 13,24 | 11,76 | 10,50 | 9,19 | 8,05 [ 6,94 | 590 | TIO-006
0,18 0,25 0,29 0,32 0,34 0,32 0,29 0,26 0,23 | 0,20 | 0,47 | 0,15 | TIO-00X
0,47 0,64 0,76 0,84 0,89 0,83 0,75 0,67 0,59 | 0,52 [ 0,45 | 0,39 | TIO-000
1.15 1,58 1,86 2,06 2,20 2,05 1.84 1,66 146 | 129 | 1,11 | 095 | TIO-001
20 1,90 2,61 3,08 3,41 3,64 3,39 3,05 2,74 242 | 213 | 1,84 | 1,57 | TIO-002
3.04 4.19 4,94 5,47 5,84 5.44 4.89 4.40 3.88 [ 3.41 | 29 | 2,52 | TIO-003
4,98 6,85 8,08 8,94 9,56 8,89 7,99 7,20 6,34 | 558 | 483 | 4,12 | TIO-004
6.05 8,33 982 ([ 10,87 | 11,62 | 10,81 | 9,71 8,75 7,71 6,79 | 588 | 5,02 | TIO-005
6,98 9,61 [ 11,33 [ 12,54 | 13,41 | 12,48 | 11,21 | 10,10 | 890 | 7,83 [ 6,78 | 5,79 | TIO-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-S... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 407A

Condensing R407A Capacity kW Valve Type TI..-S.... 3
temperature Orifice
Evaporating temperature °C
°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30 | -35 | -40
0,46 0,47 0,48 0,48 0,48 0,48 0,42 0,36 0,31 0,27 | 0,23 | 0,19 TIO-00X
1,21 1,23 1,25 1,26 1,26 1,25 1,10 0,94 0,82 0,69 | 0,59 | 0,49 TIO-000
2,97 3.04 3,08 3,10 3,10 3,08 2,71 2,33 2,01 1.70 145 | 1.21 TIO-001
50 4,92 5,03 5,10 5,13 5,13 5,10 4,49 3,85 3,33 2,82 [ 2,40 | 2,01 TIO0-002
7.89 8.07 8.18 8.22 8.22 8.18 7.20 6.18 5,34 453 | 3,84 | 3.22 TIO-003
12,91 | 13,20 | 13,37 | 13,45 | 13,45 | 13,38 | 11,78 | 10,10 | 8,73 7,40 | 6,28 | 5,27 TIO-004
15,70 | 16,04 | 16,26 | 16,35 | 16,35 | 16,26 | 14,32 | 12,28 | 10,62 | 9,00 | 7.64 | 6.40 TIO-005
18,11 | 18,51 | 18,76 | 18,87 | 18,87 | 18,77 | 16,52 | 14,17 | 12,25 | 10,38 | 8,82 [ 7,39 TI0-006
044 | 046 | 047 | 048 | 049 | 049 | 044 | 0,38 | 0,33 | 028 | 0,24 | 0,20 TIO-00X
1,14 1,19 1,23 1,26 1,27 1,28 1,14 0,98 0,86 0,73 | 0,63 | 0,53 TIO-000
2,80 2,94 3.03 3.09 3,13 3,15 2,80 2,42 2,11 1.80 1.54 | 1,30 TIO-001
40 4,65 4,86 5,02 5,12 5,19 5,22 4,63 4,01 3,49 298 [ 255 | 2,15 TIO0-002
7.45 7.80 8.05 8.22 8.32 8.36 7.43 6.43 5,60 4,78 | 4,09 | 3.45 TIO-003
12,18 | 12,75 | 13,16 | 13,44 | 13,61 | 13,68 | 12,16 | 10,51 9,16 7,82 | 6,69 | 565 TIO-004
14,81 | 1551 | 16,01 | 16,34 | 16,54 | 16,63 | 14,78 | 12,78 | 11,14 | 9,51 8,14 | 6,87 TIO-005
17,09 | 17,89 | 18,47 | 18,85 | 19,09 | 19,19 | 17,05 | 14,75 | 12,85 | 10,98 | 9,39 [ 7,92 TI0-006
0,41 0,44 0,46 0,47 0,48 0,49 0,43 0,38 0,33 0,28 | 0,24 | 0,21 TIO-00X
1,06 1,13 1,19 1,22 1,25 1,26 1,13 0,98 0,86 0,74 | 0,63 | 0,53 TIO-000
2,61 2,79 2,92 3,01 3,07 3,11 2,78 2,42 2,11 1.81 1.55 | 1,32 TIO-001
35 4,33 4,62 4,84 4,99 5,09 5,15 4,60 4,00 3,50 3,00 | 2,58 | 2,18 TI0-002
6.95 7.41 7.76 8.00 8.17 8.26 7.38 6.42 5,61 4.81 413 | 3.50 TIO-003
11,36 | 12,13 | 12,69 | 13,09 | 13,36 | 13,52 | 12,08 | 10,49 | 9,18 7,87 | 6,75 | 5,72 TIO-004
13.81 | 14,74 | 1543 | 1591 | 16,24 | 16,43 | 1468 | 12,76 | 11,16 | 9,57 | 8,21 | 6,95 TIO-005
15,93 | 17,01 | 17,80 | 18,36 | 18,74 | 18,96 | 16,94 | 14,72 | 12,88 | 11,04 | 9,47 [ 8,02 TI0-006
0,37 0,40 0,43 0,45 0,46 0,47 0,43 0,37 0,33 0,28 | 0,24 | 0,21 TIO-00X
0,95 1,05 1,12 1,17 1,21 1,23 1,11 0,97 0,85 0,73 | 0,63 | 0,53 TIO-000
2,34 2,58 2,75 2,88 2,97 3,03 2,72 2,38 2,09 1.80 1.55 | 1,32 TIO-001
30 3,88 4,27 4,56 4,77 4,92 5,02 4,51 3,94 3,46 298 [ 257 | 2,18 TI0-002
6.22 6.85 7,31 7.65 7.89 8.05 7.24 6.32 5,56 478 | 412 | 3.50 TIO-003
10,17 | 11,20 | 11,96 | 12,51 | 12,90 | 13,16 | 11,83 | 10,34 | 9,09 782 | 6,73 | 5,72 TIO-004
12,37 | 13,62 | 14,54 | 1521 | 15,68 | 16,00 | 14,39 | 12,57 | 11,05 | 9,51 8,19 | 6,95 TIO-005
14,27 | 15,71 | 16,77 | 17,55 | 18,09 | 18,46 | 16,60 | 14,50 | 12,75 | 10,97 | 9,45 [ 8,02 TI0-006
0,31 0,36 0,39 0,42 0,44 0,45 0,41 0,36 0,32 0,28 | 0,24 | 0,20 TIO-00X
0,80 0,93 1,02 1,09 1,14 1,18 1,07 0,94 0,83 0,72 | 0,62 | 0,53 TIO-000
1.96 2,29 2,52 2,69 2,82 2,90 2,63 2,31 2,04 1.77 1.53 | 1,30 TIO-001
25 3,25 3,79 4,18 4,46 4,66 4,81 4,36 3,83 3,39 293 [ 253 | 2,16 TIO0-002
5.21 6.08 6.70 7.15 7.48 7,71 6.99 6.15 543 469 | 406 | 3.46 TIO-003
8,562 9,94 | 10,95 | 11,69 | 12,23 | 12,61 | 11,43 | 10,05 | 8,88 7,68 | 6,64 | 565 TIO-004
10,36 | 12,08 | 13,32 | 14,22 | 14,87 | 1533 | 13,90 | 12,22 | 10,80 | 9,33 | 8,07 | 6.87 TIO-005
11,95 | 13,94 | 15,36 | 16,40 | 17,16 | 17,69 | 16,04 | 14,10 | 12,46 | 10,77 | 9,31 [ 7,93 TI0-006
0,22 0,30 0,35 0,38 0,41 0,43 0,39 0,35 0,31 0,27 | 0,23 | 0,20 TIO-00X
0,57 0,77 0,90 0,99 1,06 1,11 1,02 0,90 0,80 0,70 | 0,60 | 0,52 TIO-000
1.40 1.89 2,21 2,44 2,61 2,73 2,50 2,22 1.97 1.71 1.49 | 1,27 TIO-001
20 2,31 3,13 3,66 4,05 4,32 4,52 4,14 3,67 3,27 2,84 [ 247 | 2,11 TI0-002
3.71 5,02 5,88 6.49 6.93 7.25 6.65 5.89 524 455 | 395 | 3.38 TIO-003
6,07 8,20 9,61 10,61 | 11,34 | 11,86 | 10,87 | 9,64 8,567 7,45 | 6,47 | 5,53 TIO-004
7,37 9,97 | 11,69 | 12,90 | 13,79 | 14,42 | 1322 | 11,72 | 10,42 | 9,05 | 7,86 | 6,72 TIO-005
8,51 11,51 | 13,48 | 14,89 | 1591 | 16,64 | 15,25 | 13,52 | 12,02 | 10,45 | 9,07 [ 7,76 TI10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-S... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 407B

Condensing R407B Capacity kW Valve Type TI..-S.... 3
temperature Orifice
Evaporating temperature °C

°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30 | -35 | 40 | -45
0,35 0,36 0,37 0,37 0,36 0,36 0,31 0,27 0,23 0,19 | 0,16 | 0,13 | 0,11 TIO-00X
0,92 0,94 0,95 0,95 0,95 0,94 0,82 0,70 0,60 0,50 | 0,42 | 0,35 | 0,29 TIO-000
2,27 2,32 2,34 2,34 2,33 2,30 2,01 1.71 1.47 1.23 1.03 | 0,86 | 0,70 TIO-001
50 3,76 3,84 3,87 3,88 3,86 3,82 3,34 2,84 2,43 2,04 1,71 1,42 | 1,16 TI0-002
6,03 6,15 6.21 6,22 6,19 6,12 5,35 4,55 3.90 327 | 275 | 227 | 1,87 | TIO-003
9,86 | 10,06 | 10,16 | 10,18 | 10,12 | 10,01 8,75 7,44 6,37 535 | 449 | 3,72 | 3,05 TIO-004
11,99 | 12,23 | 12,36 | 12,38 | 12,31 | 12,17 | 10,63 | 9.05 7,75 6,50 546 | 452 | 3,71 TIO-005
13,83 | 14,11 | 14,26 | 14,28 | 14,20 | 14,04 | 12,27 | 10,44 | 8,94 7,50 | 6,30 [ 521 | 4,28 T10-006
0,35 0,36 0,37 0,38 0,39 0,39 0,34 0,29 0,26 0,22 0,18 | 0,15 | 0,13 TIO-00X
0,90 0,94 0,97 0,99 1,00 1,01 0,89 0,77 0,66 0,56 | 0,48 | 0,40 | 0,33 TIO-000
2,21 2,32 2,40 2,45 2,47 2,48 219 1.89 1.63 1.39 1.18 | 0,99 | 0.82 TIO-001
40 3,66 3,85 3,97 4,05 4,09 4,10 3,63 3,13 2,71 2,30 1,95 [ 1,63 | 1,36 TI0-002
5.88 6,17 6,37 6,50 6,56 6,58 5,82 5,01 4,34 369 | 313 | 262 | 2,18 | TIO-003
9,61 10,09 | 10,42 | 10,63 | 10,73 | 10,76 | 9,52 8,20 7,10 6,03 512 | 4,29 | 3,56 TIO-004
11,68 | 12,27 | 12,67 | 12,92 | 13,05 | 13,08 | 11,58 | 9,96 8,63 733 | 622 | 521 4,33 TIO-005
13,48 | 14,15 | 14,62 | 14,91 | 15,06 | 15,09 | 13,36 | 11,50 | 9,96 8,46 7,18 | 6,01 5,00 T10-006
0,32 0,35 0,37 0,38 0,38 0,39 0,35 0,30 0,26 0,22 0,19 | 0,16 | 0,13 TIO-00X
0,84 0,91 0,95 0,98 1,00 1,01 0,90 0,78 0,68 0,58 | 049 | 0,42 | 0,35 TIO-000
2,07 2,23 2,34 2,41 2,46 2,49 2,22 1.92 1.67 1.43 122 | 1,02 | 0.85 TIO-001
35 3,43 3,69 3,87 4,00 4,08 4,12 3,67 3,18 2,77 236 | 2,02 | 1,70 | 1,42 TI0-002
5,51 5,92 6.21 6.41 6,54 6,61 5,89 5.10 4,44 379 | 323 | 272 | 227 | TIO-003
9,01 9,68 | 10,16 | 10,49 | 10,70 | 10,80 | 9,63 8,34 7,26 6,19 528 | 445 | 3,71 TIO-004
10,95 | 11,77 | 12,35 | 12,75 | 13,00 | 13,14 | 11,70 | 10,14 | 8.83 753 | 643 | 541 4,51 TIO-005
12,64 | 13,58 | 14,25 | 14,71 | 15,01 | 15,16 | 13,50 | 11,69 | 10,19 | 8,69 741 | 6,24 | 521 T10-006
0,29 0,32 0,35 0,36 0,38 0,38 0,34 0,30 0,26 023 | 0,19 | 0,16 | 0,14 TIO-00X
0,75 0,84 0,90 0,95 0,98 1,00 0,89 0,78 0,68 0,59 | 0,50 | 0,42 | 0,36 TIO-000
1.85 2,07 2,22 2,33 2,40 2,45 2,20 1.92 1.68 1.44 1.24 | 1,04 | 0,88 TIO-001
30 3,06 3,42 3,68 3,86 3,98 4,06 3,65 3,18 2,78 239 | 205 | 1,73 | 1,45 TI0-002
4,91 5.49 5.90 6,19 6.39 6.51 5,85 5.10 4.47 383 | 328 | 2,77 | 2,33 | TIO-003
8,04 8,97 9,64 | 10,12 | 10,45 | 10,65 | 9,56 8,34 7,30 6,26 537 | 453 | 3,80 TIO-004
9,77 | 10,91 | 11,72 | 12,30 | 12,70 | 12,95 | 11,63 | 10,13 | 8,88 7,61 6,52 | 5,51 4,62 TIO-005
11,27 | 12,59 | 13,53 | 14,20 | 14,65 | 14,94 | 13,42 | 11,69 | 10,25 | 8,78 7,53 | 6,36 | 5,33 T10-006
0,24 0,28 0,32 0,34 0,36 0,37 0,34 0,30 0,26 0,22 0,19 | 0,16 | 0,14 TIO-00X
0,61 0,74 0,83 0,89 0,93 0,96 0,87 0,77 0,68 0,58 | 0,50 | 0,43 | 0,36 TIO-000
1.51 1.82 2,04 219 2,30 2,37 2,15 1.89 1.66 1.43 1.24 | 1,05 | 0,88 TIO-001
25 2,50 3,01 3,37 3,63 3,81 3,93 3,56 3,13 2,76 238 | 205 | 1,74 | 1,46 TI0-002
4,01 4,84 5.41 5,82 6.10 6.30 5,71 5,02 4,42 3.81 328 | 279 | 235 TIO-003
6,56 7,91 8,84 9,51 9,98 | 10,31 9,34 8,20 7,23 6,23 537 | 456 | 3,84 TIO-004
7,98 9,61 10,75 | 11,56 | 12,14 | 12,53 | 11,36 | 9.97 8.79 758 | 6,53 | 554 | 4,66 TIO-005
9,20 | 11,09 | 12,40 | 13,34 | 14,00 | 14,46 | 13,10 | 11,51 | 10,15 | 8,74 7,53 | 6,39 | 5,38 T10-006
0,15 0,23 0,28 0,31 0,33 0,35 0,32 0,29 0,25 0,22 0,19 | 0,16 | 0,14 TIO-00X
0,39 0,59 0,72 0,81 0,87 0,91 0,84 0,74 0,66 0,57 | 0,50 | 0,42 | 0,36 TIO-000
0.95 1.46 1,77 1.99 2,14 2,25 2,06 1.83 1.62 1.41 122 | 1,04 | 0.88 TIO-001
20 1,57 2,42 2,93 3,29 3,54 3,72 3,42 3,03 2,69 233 | 202 | 1,72 | 1,46 TI0-002
2,52 3.88 4,71 5.28 5,68 5,97 548 4,86 4,31 374 | 324 | 276 | 2,33 | TIO-003
4,12 6,34 7,70 8,63 9,29 9,76 8,96 7,94 7,05 6,12 530 | 4,52 | 3,82 TIO-004
5,01 7,71 9,36 | 10,49 | 11,30 | 11,87 | 10,89 | 9.66 8,58 744 | 644 | 549 | 464 TIO-005
5,79 8,90 | 10,80 | 12,11 | 13,04 | 13,69 | 12,56 | 11,14 | 9,90 8,58 7,43 | 6,34 | 5,36 T10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-S... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 408A

Condensing R408A Capacity kW Valve Type TI..-S.... 3
temperature Orifice
Evaporating temperature °C

°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45
0.41 0.42 0.43 0.44 0.44 0.44 0.39 0.34 0.29 0.25 0.21 0.18 0.15 TIO-00X
1,07 1,10 1,13 1,14 1,15 1,15 1,02 0,88 0,76 0,65 0,56 0,47 0,39 TIO-000
2,63 2,72 2,78 2,82 2,84 2,84 2,51 2,17 1,88 1,60 1,37 1,15 0,96 TIO-001
50 4,36 4,50 4,60 4,66 4,70 4,70 4,16 3,59 3,12 2,65 2,26 1,91 1,60 TI0-002
6,99 7,22 7,38 7,48 7,53 7,54 6,67 5,75 5,00 4,26 3,63 3,06 2,56 TIO-003
11,43 | 11,81 | 12,07 | 12,23 | 12,32 | 12,32 | 10,91 9,41 8,18 6,96 5,94 5,00 4,18 TIO-004
13,90 | 14,36 | 14,68 | 14,87 | 14,98 | 14,98 | 13,27 | 11,44 | 9,94 8,46 7,22 6,08 5,09 TIO-005
16,03 | 16,56 | 16,94 | 17,16 | 17,28 | 17,29 | 15,31 | 13,20 | 11,47 | 9,77 8,33 7,02 5,87 T10-006
0.37 | 040 | 042 | 043 | 044 | 045 | 040 | 035 | 030 | 026 | 022 | 0.19 | 0.16 | TIO-00X
0,97 1,03 1,08 1,12 1,14 1,16 1,04 0,90 0,79 0,68 0,58 0,49 0,42 TIO-000
2,39 2,55 2,67 2,75 2,81 2,85 2,55 2,22 1,94 1,67 1,43 1,22 1,02 TIO-001
40 3,95 4,22 4,42 4,56 4,66 4,72 4,22 3,67 3,22 2,76 2,38 2,01 1,70 TIO-002
6,34 6,76 7,08 7,31 7,47 7,57 6,77 5,89 5,17 4,43 3,81 3,23 2,72 TIO-003
10,36 | 11,06 | 11,58 | 11,95 | 12,22 | 12,38 | 11,08 | 9,64 8,45 7,25 6,23 5,28 4,45 TIO-004
12,60 | 13,45 | 14,08 | 14,53 | 14,86 | 15,05 | 13,47 | 11,72 | 10,27 | 8,81 7,58 6,42 5,41 TIO-005
14,54 | 15,51 | 16,25 | 16,77 | 17,14 | 17,36 | 1554 | 13,52 | 11,85 | 10,17 | 8,74 7,41 6,24 TI0-006
0.34 0.37 0.39 0.41 0.43 0.44 0.39 0.34 0.30 0.26 0.22 0.19 0.16 TIO-00X
0,87 0,96 1,03 1,07 1,11 1,13 1,02 0,89 0,79 0,68 0,58 0,50 0,42 TIO-000
2,15 2,36 2,52 2,64 2,73 2,79 2,51 2,20 1,93 1,67 1,44 1,22 1,03 TIO-001
35 3,56 3,91 4,18 4,38 4,52 4,62 4,16 3,64 3,20 2,76 2,38 2,03 1,71 TI0-002
5,71 6,28 6,71 7,02 7,25 7,40 6,67 5,83 5,14 4,43 3,82 3,25 2,74 TIO-003
9,33 | 10,27 | 10,97 | 11,48 | 11,86 | 12,11 | 10,90 | 9,54 8,40 7,24 6,24 5,31 4,49 TIO-004
11,35 | 12,48 | 13,33 | 13,95 | 14,41 | 14,72 | 13,26 | 11,60 | 10,21 8,80 7,59 6,46 5,46 TIO-005
13,09 | 14,40 | 15,38 | 16,10 | 16,63 | 16,98 | 15,30 | 13,38 | 11,79 | 10,16 | 8,76 7,45 6,30 TI0-006
0.28 0.33 0.36 0.39 0.41 0.42 0.38 0.34 0.30 0.26 0.22 0.19 0.16 TIO-00X
0,74 0,86 0,94 1,01 1,06 1,09 0,99 0,87 0,77 0,67 0,58 0,49 0,42 TIO-000
1,81 2,11 2,32 2,48 2,60 2,68 2,44 2,14 1,90 1,64 1,42 1,22 1,03 TIO-001
30 3,00 3,49 3,84 4,11 4,30 4,44 4,03 3,55 3,15 2,72 2,36 2,01 1,71 TI0-002
4,81 5,59 6,17 6,59 6,90 7,12 6,47 5,70 5,04 4,37 3,78 3,23 2,74 TIO-003
7,86 9,15 | 10,08 | 10,77 | 11,29 | 11,65 | 10,58 | 9,32 8,25 7,14 6,18 5,28 4,47 TIO-004
9,56 | 11,12 | 12,26 | 13,10 | 13,72 | 14,16 | 12,86 | 11,33 | 10,03 | 8,68 7,52 6,42 5,44 TIO-005
11,03 | 12,83 | 14,15 | 15,11 | 15,83 | 16,34 | 14,84 | 13,07 | 11,57 | 10,02 | 8,68 7,41 6,28 TI0-006
0.20 0.27 0.32 0.35 0.38 0.40 0.36 0.32 0.29 0.25 0.22 0.19 0.16 TIO-00X
0,53 0,71 0,83 0,92 0,98 1,03 0,94 0,84 0,75 0,65 0,57 0,49 0,41 TIO-000
1,30 1,75 2,05 2,26 2,42 2,53 2,33 2,07 1,84 1,60 1,39 1,19 1,02 TIO-001
25 2,16 2,89 3,39 3,74 4,01 4,20 3,85 3,42 3,05 2,65 2,31 1,98 1,68 TIO-002
3,47 4,64 5,43 6,00 6,42 6,73 6,18 5,49 4,89 4,26 3,70 3,17 2,70 TIO-003
5,67 7,59 8,89 9,81 10,50 | 11,00 | 10,10 | 8,97 8,00 6,96 6,05 5,19 4,41 TIO-004
6,89 9,23 | 10,80 | 11,93 | 12,77 | 13,38 | 12,28 | 10,91 9,72 8,46 7,36 6,31 5,36 TIO-005
7,95 | 10,65 | 12,47 | 13,77 | 14,74 | 1544 | 14,17 | 12,59 | 11,22 | 9,76 8,49 7,28 6,19 T10-006
0.19 0.26 0.31 0.34 0.36 0.34 0.31 0.27 0.24 0.21 0.18 0.15 TIO-00X
0,49 0,68 0,80 0,89 0,95 0,88 0,79 0,71 0,63 0,55 0,47 0,40 TIO-000
1,21 1,67 1,97 2,18 2,34 2,18 1,96 1,76 1,54 1,35 1,16 0,99 TIO-001
20 2,01 2,76 3,26 3,61 3,87 3,61 3,24 2,91 2,55 2,23 1,92 1,64 TI0-002
3,22 4,43 5,22 5,79 6,20 5,78 5,19 4,67 4,09 3,58 3,08 2,63 TIO-003
5,26 7,24 8,54 9,47 | 10,15 | 9,46 8,49 7,64 6,69 5,85 5,04 4,30 TIO-004
6,39 8,80 | 10,38 | 11,51 | 12,33 | 11,50 | 10,33 | 9,28 8,14 7,11 6,13 5,23 TIO-005
7,38 | 10,16 | 11,98 | 13,29 | 14,23 | 13,27 | 11,92 | 10,71 9,39 8,21 7,07 6,03 TI0-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-S... must be readjusted (see page 5).

TI_S_35024_EN_R03.doc 22132 28.04.2003



TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 409A

Condensing R409A Capacity kW Valve Type TI..-M.... 3
temperature Orifice
Evaporating temperature °C
°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30
0.40 0.41 0.41 0.42 0.42 0.42 0.36 0.31 0.27 0.23 TIO-00X
1,07 1,09 1,10 1,11 1,12 1,11 0,95 0,82 0,71 0,61 TIO-000
2,53 2,59 2,61 2,64 2,65 2,64 2,27 1,95 1,68 1,44 TIO-001
50 4,13 4,22 4,26 4,31 4,32 4,31 3,70 3,18 2,74 2,35 TIO-002
6,66 6,81 6,88 6,95 6,97 6,95 5,96 5,13 4,43 3,79 TIO-003
11,06 | 11,30 | 11,42 | 11,54 | 11,57 | 11,54 | 9,90 8,52 7,35 6,29 TIO-004
13,46 | 13,76 | 13,89 | 14,04 | 14,08 | 14,04 | 12,05 | 10,37 | 8,94 7,65 TIO-005
15,59 | 15,94 | 16,09 | 16,27 | 16,31 | 16,26 | 13,95 | 12,02 | 10,36 | 8,86 T10-006
0.36 0.37 0.38 0.39 0.40 0.40 0.35 0.30 0.26 0.22 TIO-00X
0,95 0,99 1,02 1,05 1,06 1,07 0,92 0,80 0,69 0,60 TIO-000
2,26 2,36 2,42 2,48 2,52 2,53 2,19 1,90 1,65 1,42 TIO-001
40 3,68 3,85 3,96 4,05 4,11 4,13 3,57 3,10 2,69 2,31 TIO-002
5,94 6,21 6,38 6,53 6,62 6,67 5,76 5,00 4,33 3,73 TIO-003
9,86 | 10,30 | 10,59 | 10,85 | 11,00 | 11,07 | 9,57 8,30 7,20 6,19 TIO-004
11,99 | 12,54 | 12,89 | 13,20 | 13,38 | 13,47 | 11,64 | 10,10 | 8,76 7,53 TIO-005
13,89 | 14,53 | 14,93 | 15,29 | 15,50 | 15,60 | 13,49 | 11,69 | 10,14 | 8,72 T10-006
0.32 0.35 0.36 0.37 0.38 0.39 0.33 0.29 0.25 0.22 TIO-00X
0,86 0,92 0,96 0,99 1,01 1,03 0,89 0,78 0,68 0,58 TIO0-000
2,05 2,19 2,28 2,36 2,41 2,44 2,12 1,85 1,61 1,39 TIO-001
35 3,35 3,57 3,72 3,85 3,93 3,98 3,46 3,01 2,62 2,26 TIO-002
5,41 5,76 6,00 6,21 6,34 6,42 5,58 4,86 4,23 3,65 TIO-003
8,97 9,56 9,96 | 10,31 | 10,53 | 10,66 | 9,26 8,06 7,02 6,06 TIO-004
10,92 | 11,64 | 12,13 | 12,54 | 12,81 | 12,97 | 11,27 | 9,81 8,54 7,37 TIO-005
12,65 | 13,48 | 14,05 | 14,53 | 14,84 | 15,03 | 13,06 | 11,37 | 9,89 8,54 T10-006
0.28 0.31 0.33 0.35 0.36 0.37 0.32 0.28 0.25 0.21 TIO-00X
0,76 0,83 0,89 0,93 0,96 0,98 0,85 0,75 0,65 0,57 TIO-000
1,80 1,98 2,10 2,20 2,28 2,32 2,03 1,78 1,55 1,34 TIO-001
30 2,93 3,23 3,43 3,60 3,71 3,79 3,31 2,90 2,53 2,19 TIO-002
4,73 5,20 5,53 5,80 5,99 6,11 5,34 4,67 4,09 3,54 TIO-003
7,85 8,64 9,18 9,63 9,94 | 10,14 | 8,87 7,76 6,78 5,87 TIO-004
9,56 | 10,51 | 11,17 | 11,72 | 12,09 | 12,34 | 10,79 | 9,44 8,25 7,14 TIO-005
11,07 | 12,17 | 12,94 | 13,57 | 14,01 | 14,30 | 12,50 | 10,94 | 9,56 8,28 T10-006
0.23 0.27 0.30 0.32 0.33 0.34 0.30 0.27 0.23 0.20 TIO-00X
0,62 0,72 0,79 0,85 0,89 0,92 0,81 0,71 0,62 0,54 TIO-000
1,46 1,71 1,88 2,01 2,11 2,17 1,92 1,69 1,48 1,29 TIO-001
25 2,38 2,79 3,07 3,28 3,44 3,55 3,13 2,75 2,42 2,10 TIO-002
3,84 4,49 4,94 5,30 5,55 5,72 5,04 4,44 3,90 3,39 TIO-003
6,38 7,46 8,21 8,79 9,21 9,50 8,37 7,37 6,48 5,63 TIO-004
7,77 9,08 9,99 | 10,70 | 11,21 | 11,56 | 10,19 | 8,97 7,88 6,85 TIO-005
9,00 | 10,52 | 11,57 | 12,39 | 12,98 | 13,39 | 11,80 | 10,39 | 9,13 7,94 T10-006
0.15 0.21 0.25 0.28 0.30 0.32 0.28 0.25 0.22 0.19 TIO-00X
0,41 0,57 0,67 0,75 0,80 0,84 0,75 0,67 0,59 0,51 TIO-000
0,97 1,36 1,60 1,78 1,91 2,00 1,78 1,58 1,40 1,22 TIO-001
20 1,59 2,21 2,61 2,90 3,11 3,26 2,90 2,58 2,28 1,99 TIO-002
2,56 3,57 4,21 4,68 5,01 5,25 4,69 4,16 3,68 3,22 TIO-003
4,25 5,92 6,98 7,76 8,32 8,72 7,78 6,91 6,11 5,34 TIO-004
517 7,21 8,50 9,45 | 10,13 | 10,61 9,46 8,41 7,43 6,50 TIO-005
5,99 8,35 9,84 | 10,94 | 11,73 | 12,30 | 10,96 | 9,74 8,61 7,52 T10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-M... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 409B

Condensing R409B Capacity kW Valve Type TI..-M.... 3
temperature Orifice
Evaporating temperature °C
°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30
0.35 0.36 0.36 0.36 0.36 0.36 0.31 0.27 0.23 0.20 TIO-00X
0,93 0,95 0,96 0,97 0,97 0,97 0,83 0,72 0,62 0,53 TIO-000
2,20 2,25 2,28 2,30 2,31 2,30 1,98 1,70 1,47 1,26 TIO-001
50 3,59 3,67 3,72 3,75 3,76 3,76 3,22 2,78 2,39 2,05 TI0-002
5,79 5,92 6,00 6,05 6,07 6,06 5,20 4,48 3,86 3,30 TIO-003
9,61 9,82 9,97 | 10,04 | 10,07 | 10,06 | 8,63 7,43 6,41 5,48 TIO-004
11,69 | 11,96 | 12,13 | 12,22 | 12,26 | 12,24 | 10,50 | 9,05 7,80 6,67 TIO-005
13,54 | 13,85 | 14,05 | 14,16 | 14,20 | 14,18 | 12,16 | 10,48 | 9,04 7,73 TI0-006
0.31 0.32 0.33 0.34 0.35 0.35 0.30 0.26 0.23 0.20 TIO-00X
0,82 0,86 0,89 0,91 0,92 0,93 0,80 0,70 0,61 0,52 TIO-000
1,96 2,05 2,12 2,16 2,19 2,21 1,91 1,66 1,44 1,24 TIO-001
40 3,20 3,34 3,45 3,53 3,58 3,60 3,12 2,70 2,35 2,02 TI0-002
5,15 5,40 5,57 5,69 5,77 5,81 5,03 4,36 3,78 3,25 TIO-003
8,56 8,96 9,25 9,45 9,58 9,65 8,35 7,24 6,28 5,40 TIO-004
10,41 | 10,90 | 11,25 | 11,49 | 11,65 | 11,75 | 10,16 | 8,81 7,64 6,57 TIO-005
12,06 | 12,62 | 13,03 | 13,32 | 13,50 | 13,61 | 11,76 | 10,20 | 8,85 7,61 TI0-006
0.28 0.30 0.31 0.32 0.33 0.34 0.29 0.25 0.22 0.19 TIO-00X
0,75 0,80 0,84 0,87 0,88 0,90 0,78 0,68 0,59 0,51 TIO-000
1,78 1,90 1,99 2,06 2,10 2,13 1,85 1,61 1,40 1,21 TIO-001
35 2,91 3,11 3,25 3,35 3,43 3,48 3,02 2,63 2,29 1,98 TIO0-002
4,69 5,01 5,24 5,41 5,53 5,61 4,87 4,24 3,69 3,19 TIO-003
7,79 8,31 8,70 8,98 9,18 9,30 8,09 7,04 6,13 5,29 TIO-004
9,48 | 10,12 | 10,59 | 10,93 | 11,17 | 11,32 | 9,84 8,57 7,46 6,44 TIO-005
10,98 | 11,72 | 12,27 | 12,66 | 12,94 | 13,12 | 11,40 | 9,93 8,64 7,46 TI0-006
0.25 0.27 0.29 0.30 0.31 0.32 0.28 0.24 0.21 0.19 TIO-00X
0,66 0,72 0,77 0,81 0,83 0,85 0,75 0,65 0,57 0,49 TIO-000
1,56 1,72 1,83 1,92 1,98 2,03 1,77 1,55 1,36 1,17 TIO-001
30 2,54 2,80 2,99 3,13 3,24 3,31 2,89 2,53 2,21 1,92 TIO0-002
4,10 4,52 4,83 5,05 5,22 5,33 4,66 4,08 3,57 3,09 TIO-003
6,81 7,50 8,01 8,39 8,66 8,85 7,74 6,78 5,92 5,13 TIO-004
8,28 9,13 9,75 | 10,21 | 10,54 | 10,77 | 9,42 8,25 7,21 6,24 TIO-005
9,59 | 10,57 | 11,30 | 11,83 | 12,21 | 12,48 | 10,91 | 9,55 8,35 7,23 TI0-006
0.20 0.23 0.26 0.28 0.29 0.30 0.26 0.23 0.20 0.18 TIO-00X
0,53 0,62 0,69 0,74 0,77 0,80 0,70 0,62 0,55 0,47 TIO-000
1,26 1,48 1,64 1,75 1,84 1,90 1,67 1,47 1,30 1,13 TIO-001
25 2,06 2,42 2,67 2,86 3,00 3,10 2,73 2,41 2,11 1,84 TIO0-002
3,32 3,90 4,31 4,61 4,84 5,00 4,40 3,88 3.41 2,96 TIO-003
5,51 6,47 7,16 7,66 8,03 8,29 7,31 6,44 5,66 4,92 TIO-004
6,71 7,88 8,71 9,32 9,77 | 10,09 | 8,90 7,84 6,89 5,99 TIO-005
7,77 9,12 | 10,09 | 10,80 | 11,31 | 11,69 | 10,31 | 9,08 7,98 6,93 TI0-006
0.13 0.19 0.22 0.24 0.26 0.28 0.25 0.22 0.19 0.17 TIO-00X
0,35 0,49 0,59 0,65 0,70 0,73 0,65 0,58 0,51 0,45 TIO-000
0,83 1,17 1,39 1,55 1,66 1,74 1,56 1,38 1,22 1,07 TIO-001
20 1,36 1,91 2,27 2,53 2,71 2,85 2,54 2,25 1,99 1,74 TI0-002
2,19 3,09 3,67 4,08 4,37 4,59 4,09 3,64 3,22 2,81 TIO-003
3,63 5,13 6,09 6,76 7,26 7,62 6,79 6,04 5,34 4,66 TIO-004
4,42 6,24 7,41 8,23 8,83 9,27 8,27 7,35 6,50 5,68 TIO-005
5,12 7,23 8,58 9,54 | 10,23 | 10,74 | 9,58 8,51 7,53 6,58 TI10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-M... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 413A

Condensing R413A Capacity kW Valve Type TI..-M.... 3
temperature Orifice
Evaporating temperature °C
°C +15 | +10 +5 0 -5 -10 -15 -20 -25 -30
0.28 0.28 0.29 0.29 0.29 0.28 0.24 0.21 0.18 0.15 TIO-00X
0,74 0,75 0,76 0,76 0,76 0,75 0,64 0,55 0,47 0,39 TIO-000
1,75 1,79 1,81 1,82 1,81 1,79 1,52 1,30 1,11 0,94 TIO-001
50 2,85 2,92 2,95 2,96 2,95 2,93 2,49 2,12 1,81 1,53 TIO-002
4,60 4,71 4,76 4,78 4,76 4,72 4,01 3,42 2,92 2,46 TIO-003
7,63 7,81 7,91 7,93 7,91 7,83 6,66 5,68 4,84 4,09 TIO-004
9,29 9,50 9,62 9,66 9,62 9,63 8,10 6,91 5,89 4,98 TIO-005
10,76 | 11,01 | 11,14 | 11,18 | 11,15 | 11,04 | 9,39 8,01 6,83 5,77 T10-006
0.25 0.26 0.27 0.28 0.28 0.28 0.24 0.21 0.18 0.15 TIO-00X
0,66 0,70 0,72 0,74 0,75 0,75 0,65 0,56 0,48 0,41 TIO-000
1,57 1,66 1,72 1,76 1,78 1,78 1,54 1,32 1,14 0,97 TIO-001
40 2,55 2,70 2,80 2,87 2,90 2,91 2,50 2,16 1,86 1,58 TIO-002
4,12 4,36 4,52 4,62 4,68 4,70 4,04 3,48 3,00 2,55 TIO-003
6,84 7,23 7,50 7,68 7,77 7,80 6,71 5,78 4,97 4,24 TIO-004
8,32 8,80 9,13 9,34 9,45 9,49 8,16 7,03 6,05 5,16 TIO-005
9,64 | 10,20 | 10,58 | 10,82 | 10,95 | 10,99 | 9,45 8,14 7,01 5,98 T10-006
0.22 0.24 0.26 0.27 0.27 0.27 0.24 0.21 0.18 0.15 TIO-00X
0,59 0,65 0,68 0,71 0,72 0,73 0,63 0,55 0,48 0,41 TIO0-000
1,41 1,53 1,62 1,68 1,72 1,74 1,51 1,31 1,13 0,97 TIO-001
35 2,30 2,50 2,65 2,74 2,81 2,84 2,46 2,13 1,84 1,58 TIO-002
3,70 4,03 4,27 4,43 4,53 4,58 3,97 3,44 2,97 2,55 TIO-003
6,15 6,70 7,08 7,35 7,52 7,61 6,59 5,71 4,94 4,23 TIO-004
7,48 8,15 8,62 8,94 9,15 9,26 8,02 6,95 6,01 5,15 TIO-005
8,66 9,44 9,99 | 10,36 | 10,60 | 10,72 | 9,29 8,05 6,96 5,96 T10-006
0.19 0.22 0.23 0.25 0.26 0.26 0.23 0.20 0.17 0.15 TIO-00X
0,50 0,57 0,63 0,66 0,69 0,70 0,61 0,54 0,47 0,40 TIO-000
1,18 1,36 1,49 1,58 1,63 1,67 1,46 1,27 1,11 0,95 TIO-001
30 1,93 2,23 2,43 2,57 2,67 2,73 2,38 2,08 1,81 1,56 TIO-002
3,12 3,59 3,92 4,14 4,30 4,40 3,84 3,35 2,92 2,51 TIO-003
5,18 5,96 6,50 6,88 7,14 7,30 6,38 5,56 4,84 4,16 TIO-004
6,30 7,25 7,91 8,37 8,69 8,89 7,76 6,77 5,89 5,07 TIO-005
7,30 8,40 9,16 9,70 | 10,06 | 10,29 | 8,99 7,84 6,82 5,87 T10-006
0.14 0.18 0.21 0.23 0.24 0.25 0.22 0.19 0.17 0.15 TIO-00X
0,36 0,48 0,55 0,60 0,64 0,66 0,59 0,51 0,45 0,39 TIO-000
0,86 1,13 1,31 1,43 1,52 1,57 1,39 1,22 1,07 0,93 TIO-001
25 1,40 1,85 2,14 2,34 2,47 2,57 2,27 1,99 1,75 1,51 TIO-002
2,26 2,98 3,44 3,77 3,99 4,14 3,66 3,22 2,82 2,44 TIO-003
3,75 4,94 5,72 6,25 6,62 6,88 6,07 5,34 4,68 4,05 TIO-004
4,56 6,01 6,96 7,61 8,06 8,37 7,39 6,50 5,69 4,92 TIO-005
5,28 6,97 8,06 8,81 9,34 9,69 8,56 7,53 6,59 5,70 T10-006
0.12 0.17 0.20 0.22 0.23 0.20 0.18 0.16 0.14 TIO-00X
0,33 0,45 0,52 0,57 0,61 0,55 0,49 0,43 0,37 TIO-000
0,79 1,07 1,24 1,36 1,45 1,30 1,15 1,02 0,89 TIO-001
20 1,29 1,74 2,03 2,22 2,36 2,12 1,88 1,66 1,45 TIO-002
2,07 2,80 3,27 3,59 3,81 3,41 3,03 2,68 2,34 TIO-003
3,44 4,65 5,43 5,95 6,32 5,66 5,04 4,45 3,88 TIO-004
4,19 5,66 6,60 7,25 7,69 6,89 6,13 5,42 4,72 TIO-005
4,85 6,56 7,65 8,39 8,91 7,98 7,10 6,27 5,47 T10-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-M... must be readjusted (see page 5).
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Quick selection R 502

Condensing R502 Capacity kW Valve Type TI..-S.... Orifice
temperature
Evaporating temperature °C

°C +20 | +10 +5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45
0.30 0.33 0.34 0.34 0.34 0.34 0.29 0.25 0.22 0.18 0.15 0.13 0.10 TIO-00X
0,78 0,84 0,86 0,87 0,87 0,87 0,75 0,65 0,57 0,47 0,40 0,32 0,26 TIO-000
1,86 2,00 2,04 2,06 2,07 2,06 1,79 1,55 1,35 1,12 0,95 0,77 0,62 TIO-001
50 3,12 3,36 3,42 3,46 3,48 3,46 3,00 2,60 2,26 1,89 1,59 1,30 1,05 TI0-002
4,97 5,35 5,45 5,51 5,54 5,50 4,78 4,14 3,60 3,01 2,53 2,07 1,67 TIO-003
8,14 8,76 8,92 9,02 9,07 9,02 7,83 6,78 5,90 4,92 4,15 3,39 2,73 TIO-004
9,91 10,68 | 10,87 | 10,99 | 11,05 | 10,98 | 9,54 8,26 7,19 6,00 5,06 4,13 3,33 TIO-005
11,46 | 12,34 | 12,57 | 12,71 | 12,78 | 12,70 | 11,03 | 9,55 8,32 6,94 5,85 4,78 3,85 T10-006
0.26 0.31 0.32 0.33 0.34 0.34 0.30 0.26 0.23 0.19 0.16 0.14 0.11 TIO-00X
0,67 0,79 0,83 0,85 0,87 0,87 0,77 0,67 0,59 0,50 0,42 0,35 0,28 TIO-000
1,60 1,87 1,96 2,03 2,07 2,07 1,83 1,60 1,41 1,18 1,01 0,83 0,67 TIO-001
40 2,68 3,14 3,29 3,40 3,48 3,47 3,07 2,69 2,37 1,98 1,69 1,39 1,13 TIO-002
4,27 5,00 5,23 5,41 5,54 5,53 4,89 4,28 3,77 3,16 2,69 2,21 1,80 TIO-003
6,99 8,19 8,57 8,86 9,07 9,05 8,02 7,01 6,17 5,18 4,42 3,63 2,95 TIO-004
8,562 9,98 | 10,45 | 10,80 | 11,05 | 11,03 | 9,77 8,54 7,52 6,31 5,38 4,42 &) 519) TIO-005
9,85 | 11,54 | 12,08 | 12,48 | 12,78 | 12,75 | 11,29 | 9,88 8,69 7,30 6,22 5,11 4,16 T10-006
0.22 0.28 0.31 0.32 0.33 0.34 0.30 0.26 0.23 0.19 0.17 0.14 0.11 TIO-00X
0,57 0,73 0,79 0,83 0,85 0,87 0,77 0,67 0,59 0,50 0,43 0,35 0,29 TIO-000
1,35 1,74 1,88 1,97 2,03 2,05 1,82 1,60 1,41 1,19 1,02 0,84 0,68 TIO-001
35 2,27 2,93 3,15 3,30 3,40 3,45 3,06 2,69 2,36 2,00 1,71 1,41 1,15 TI0-002
3,62 4,66 5,02 5,25 5,42 5,49 4,87 4,28 3,76 3,19 2,72 2,24 1,83 TIO-003
5,92 7,63 8,22 8,60 8,88 8,99 7,97 7,02 6,16 5,22 4,46 3,67 3,00 TIO-004
7,22 9,30 | 10,02 | 10,48 | 10,82 | 10,95 | 9,71 8,55 7,51 6,36 5,43 4,48 3,65 TIO-005
8,35 | 10,75 | 11,58 | 12,12 | 12,51 | 12,66 | 11,23 | 9,89 8,68 7,35 6,28 5,18 4,22 T10-006
0.16 0.25 0.28 0.30 0.31 0.33 0.29 0.26 0.23 0.20 0.17 0.14 0.11 TIO-00X
0,41 0,65 0,73 0,78 0,81 0,84 0,75 0,66 0,59 0,50 0,43 0,35 0,29 TIO-000
0,99 1,56 1,73 1,85 1,93 1,99 1,78 1,57 1,40 1,18 1,01 0,84 0,39 TIO-001
30 1,66 2,61 2,91 3,10 3,24 3,34 2,98 2,63 2,34 1,99 1,70 1,41 1,16 TI0-002
2,64 4,16 4,63 4,93 5,16 5,32 4,74 4,19 3,73 3,16 2,71 2,25 1,84 TIO-003
4,33 6,81 7,58 8,08 8,45 8,71 7,77 6,86 6,12 5,18 4,45 3,69 3,02 TIO-004
5,27 8,30 9,23 9,84 | 10,29 | 10,61 9,47 8,36 7,45 6,32 5,42 4,50 3,68 TIO-005
6,10 9,59 | 10,68 | 11,38 | 11,90 | 12,27 | 10,95 | 9,67 8,62 7,30 6,26 5,20 4,26 T10-006
0.21 0.25 0.28 0.29 0.31 0.28 0.25 0.22 0.19 0.16 0.14 0.11 TIO-00X
0,55 0,64 0,71 0,76 0,80 0,72 0,64 0,57 0,49 0,42 0,35 0,29 TIO-000
1,30 1,52 1,70 1,81 1,89 1,70 1,53 1,36 1,17 1,00 0,83 0,68 TIO-001
25 2,18 2,55 2,85 3,04 3,17 2,86 2,56 2,29 1,96 1,68 1,40 1,15 TI0-002
3,47 4,06 4,53 4,84 5,05 4,55 4,08 3,65 3,12 2,68 2,23 1,83 TIO-003
5,68 6,66 7,43 7,92 8,28 7,46 6,68 5,97 5,11 4,39 3,65 3,00 TIO-004
6,92 8,11 9,05 9,65 | 10,08 | 9,09 8,15 7,28 6,23 5,35 4,45 3,66 TIO-005
8,00 9,38 | 10,46 | 11,16 | 11,66 | 10,51 9,42 8,42 7,21 6,19 5,14 4,23 TI0-006
0.14 0.20 0.24 0.27 0.29 0.27 0.24 0.21 0.18 0.16 0.13 0.11 TIO-00X
0,36 0,52 0,62 0,69 0,74 0,68 0,61 0,55 0,47 0,41 0,34 0,28 TIO-000
0,86 1,24 1,48 1,64 1,75 1,62 1,45 1,32 1,13 0,98 0,82 0,67 TIO-001
20 1,45 2,08 2,49 2,75 2,93 2,72 2,44 2,21 1,89 1,64 1,38 1,13 TI0-002
2,31 3,31 3,96 4,38 4,67 4,33 3,88 3,52 3,01 2,62 2,19 1,80 TIO-003
3,79 5,42 6,48 7,17 7,65 7,09 6,36 5,76 4,94 4,29 3,59 2,95 TIO-004
4,62 6,60 7,90 8,73 9,32 8,64 7,74 7,02 6,02 5,22 4,38 3,60 TIO-005
5,34 7,63 9,13 | 10,10 | 10,78 | 9,99 8,95 8,12 6,96 6,04 5,06 4,16 TI0-006

The evaporating / condensing temperatures are saturation temperatures (dew / bubble points).
For this refrigerant the TI..-M... must be readjusted (see page 8).
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2. Accurate dimensioning

To apply proper Thermo®-Expansion Valves on a system, the
following design conditions must be available:

e Cooling capacity (Qo)

o Effective pressure differential across TXV (Ap)
Evaporating temperature / pressure

Lowest possible condensing temperature / pressure
Liquid temperature at the inlet of TXV

Refrigerant

e Connection type

To calculate the nominal capacity, the following formula has to
be used:

TI(S)(E)
Thermo®-Expansion Valves

Cooling capacity x Ky, X K; = Nominal capacity of TXV

e Select K-factor according to refrigerant, liquid and
evaporating temperature from tables on pages 28-30.

e Determine effective pressure differential across the
Thermo®-Expansion Valve using condensing pressure,
subtract evaporating pressure and all other possible
pressure losses. Select K,,-factor from tables on pages 28-
30.

Example 2
A valve has to be selected for the following conditions:

e Refrigerant R 134a
e System cooling capacity 6.0 kW
e Evaporating temperature -10°C

e Lowest condensing temperature +25°C

e Liquid temperature +20°C

e Pressure drop in liquid line 1.5 bar

Calculation:

1. Theoretical pressure differential:
Condensing pressure is Pc = 5.65 bar at +25°C
Evaporating pressure is Py = 1.01 bar at -10°C
Differential pressure is Pc - Py = 5.65 - 1.01 = 4.64 bar

2. Effective pressure differential across valve:
4.64 -1.5=3.14 bar

3. Correction factors:
Correction factor Ky, for the pressure differential 3.14 bar
from table on page 28 for R 134a
Ap=3.14 Ky =14
Correction factor K; for liquid and evaporating temperature
from table on page 28 for R 134a at +20°C /-10°C

K;=0.88

4. Calculation of nominal capacity Qo x Kap X Ky = Qn

6.0x 1.4 x 0.88 = 6.86 kW.

You can select the orifice assembly from table on page 8 and
valve from table on page 6 ... 7.
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EMERSON.

Dimensioning of Thermo®-Expansion Valves for systems
with refrigerant having glide

As opposed to single substances (e.g. R 22, R 134a etc.) where
the phase change takes place at a constant temperature /
pressure, the evaporation and condensation of zeotropic blends
are in a ’gliding” form (e.g. at a constant pressure the
temperature varies within a certain range) through evaporators
and condensers.

The evaporating / condensing pressure must be determined at
saturated temperatures (bubble / dew points) for dimensioning
of Thermo®-Expansion Valves:

P
A R 407C

28.04.2003



Thermo®-Expansion Valves

TI(S)(E)

EMERSON.

Liquid temperature Correction factor K, Liquid temperature
entering valve R1 34a Evaporating temperature °C entering valve
°C +20 |+15( +10 | +5 0 -5 |1-10|-15]-20 | -25 | -30 °C
+ 60 1,27 11,30 | 1,33 [ 1,36 [ 1,40 [ 1,44 | 1,48 [ 1,75 | 2,08 | 2,46 | 2,94 + 60
+ 55 1,18 11,21 ]11,23 (1,26 (1,29 (1,33 1,36 [ 1,60 | 1,90 | 2,25 | 2,68 + 55
+ 50 1,10 ( 1,13 | 1,15 1,17 [ 1,20 [ 1,23 | 1,26 | 1,48 | 1,76 | 2,07 | 2,46 + 50
+ 45 1,04 | 1,06 | 1,08 (1,70 [ 1,12 (1,15 1,17 [ 1,38 | 1,63 | 1,92 | 2,28 + 45
+ 40 0,98 (0,99 (1,01]1,03]|1,05|1,08|1,10| 1,29 | 1,52 | 1,79 | 2,12 + 40
+ 35 0,92 (0,94 (096|097 099]|1,01]1,03]|1,21(1,43 (1,68 [ 1,99 + 35
+ 30 0,88 10,89]0,91(0,92]10,94 0,96 0,98 | 1,14 | 1,35 | 1,58 | 1,87 + 30
+ 25 0,83 (0,85(0,86|0,87]0,89]0,91]0,92|1,08 (1,27 (1,49 (1,76 + 25
+ 20 0,80 ( 0,81 (0,82 |0,83|0,85]0,89|0,88]|1,02|1,21 1,41 (1,67 + 20
+15 0,77 10,7810,7910,81]0,82|0,84 10,97 | 1,15 1,34 [ 1,58 + 15
+10 0,7510,76 | 0,77 ( 0,78 | 0,80 | 0,93 | 1,09 | 1,28 | 1,51 +10
+5 0,73 (0,74 (0,75 0,76 [ 0,89 | 1,04 | 1,22 | 1,44 +5
0 0,710,721 0,73|0,85|1,00 | 1,17 | 1,37 0
-5 0,69 (0,70 (0,82 0,96 | 1,12 | 1,31 -5
-10 0,68 [ 0,79 | 0,92 | 1,07 | 1,26 -10
Correction factor K,,

Ap (bar) 05]10(15 25| 3 (35| 4 (45| 5 |55 6 65| 7 |75 8 Ap (bar)
KAp 3,50(2,48(2,02(1,75(1,57(1,43(1,32(1,24|1,17|1,11]1,06|1,01|0,97 0,94 | 0,90 | 0,88 KAp
Ap (bar) 859095 10 [105] 11 |115( 12 |13 [ 14 | 15|16 | 17 | 18 | 19 | 20 Ap (bar)
KAp 0,85(0,83(0,80(0,78(0,76|0,75(0,73(0,72|0,69|0,66 | 0,64 |0,62|0,60|0,58|0,57 | 0,55 KAp
Liquid temperature Correction factor K; Liquid temperature
entering valve R22 Evaporating temperature °C entering valve
°C +20 |+ 15[ +10 | +5 0 5 |-10|-15]|-20 |-25 | -30 | -35 | -40 | -45 °C
+ 60 1,24 11,25 |1,26 [ 1,28 ( 1,30 [ 1,31 | 1,38 | 1,58 | 1,84 | 2,16 | 2,56 | 3,04 | 3,55 | 4,23 + 60
+ 55 1,16 | 1,17 | 1,19 (1,20 (1,22 [ 1,23 | 1,29 | 1,42 | 1,72 12,02 | 2,39 | 2,83 | 3,30 | 3,94 + 55
+ 50 1,10 (1,11 11,12 1,13 (1,15 1,16 | 1,21 | 1,39 | 1,62 [ 1,89 | 2,24 | 2,66 | 3,10 | 3,68 + 50
+ 45 1,04 1 1,05 | 1,06 | 1,07 ( 1,08 [ 1,10 | 1,15 1,31 | 1,52 | 1,79 | 2,11 | 2,50 | 2,91 | 3,46 + 45
+ 40 0,99 (1,00 [ 1,01 | 1,02 |1 1,03 | 1,04 | 1,09 | 1,24 | 1,45 | 1,69 | 2,00 | 2,37 | 2,75 | 3,27 + 40
+ 35 0,94 (0,95 (0,96 |097 098099 ]1,03]|1,18|1,37|1,61] 1,89 [ 2,24 | 2,60 | 3,09 + 35
+ 30 0,9010911]092(0,93]|0,94 |09 (099 (1,13 1,31]1,55]| 1,83 | 2,13 | 2,47 | 2,93 + 30
+ 25 0,86 | 0,87 | 0,88 10,89 10,89|0,90 0,94 | 1,08 |1,25|1,46| 1,72 [ 2,03 | 2,36 | 2,80 + 25
+ 20 0,83 ( 0,83 | 0,84 | 0,85 0,86 | 0,87 | 0,90 | 1,03 | 1,19 | 1,40 | 1,64 [ 1,94 | 2,25 | 2,66 + 20
+ 15 0,80 0,81)0,81)0,82]0,83|0,87 10,99 1,14 (1,34 1,57 [ 1,86 | 2,15 | 2,55 + 15
+10 0,78 (0,78 10,790,801 0,83 0,951,110 | 1,28 | 1,51 | 1,78 | 2,06 | 2,44 + 10
+5 0,7510,76 | 0,77 { 0,80 [ 0,91 | 1,06 | 1,23 | 1,45 | 1,71 | 1,98 | 2,34 +5
0 0,73 (0,74 | 0,77 | 0,88 | 1,02 11,19 1,39 | 1,65 | 1,90 | 2,25 0
-5 0,71 (0,74 (0,85(0,98 1,14 1,34 | 1,58 | 1,83 | 2,17 -5
-10 0,72 (0,82 0,95 (1,10 1,30 | 1,53 | 1,77 | 2,09 -10
Correction factor KAp
Ap (bar) 05| 1 (15| 2 |25 3 |35| 4 [45| 5 |55[ 6 |65 7 |8 ]9 Ap (bar)
KAP 4,2513,00|2,46(2,1311,901,74]11,6111,50|1,4211,35|1,28|1,23|1,18 (1,14 (1,06 | 1,00 KAp
Ap (bar) 0|11 [ 1213141516 |17 |18 |19 |20 | 21 |22 | 23| 24 | 25 Ap (bar)
KAp 0,95(0,91(0,87(0,83(0,80(0,78(0,75(0,73|0,71|0,69|0,67|0,66 |0,64 |0,63|0,61 0,60 KAp
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TI(S)(E)

Thermo®-Expansion Valves EMERSON.

Liquid temperature Correction factor K; Liquid temperature
entering valve R404A Evaporating temperature °C entering valve
°C +20 |+15(+10| +5 | O 5 |-10]|-15]|-20|-25|-30 | -35 | -40 | 45 °C
+ 55 1,38 | 1,42 (1,46 (1,50 (1,55 1,61 | 1,68 | 1,96 | 2,36 |2,83|3,43|4,16 | 5,12 | 6,34 + 55
+ 50 1,20 (1,23 (1,26 (1,30 ( 1,34 | 1,38 | 1,43 | 1,67 | 1,99 | 2,37 | 2,85 | 3,43 | 4,18 | 5,14 + 50
+ 45 1,07 | 1,10 [ 1,12 [ 1,15 (1,18 [ 1,22 | 1,26 | 1,46 | 1,74 | 2,05 | 2,46 | 2,95 | 3,57 | 4,35 + 45
+ 40 0,97 (0,991,02|1,04 1,07 |1,09|1,13]1,30(155(1,82(2,17 2,59 | 3,13 | 3,80 + 40
+ 35 0,90 (0,911093|095|0,97|1,00|1,02|1,18 | 1,40 | 1,64 [ 1,96 | 2,33 | 2,80 | 3,38 + 35
+ 30 0,83 (0,84 |0,86|0,88]0,9 |0,92|0,94|1,08(1,28 1,50 (1,78 2,11 |2,53 | 3,05 + 30
+ 25 0,77 (0,79 0,80|0,82 0,83 |0,85|0,87 | 1,00 (1,18 | 1,39 (1,64 1,94 232|279 + 25
+ 20 0,73(0,74 0,75 0,77 | 0,78 10,80 | 0,81 0,94 [ 1,10 [ 1,29 [ 1,52 [ 1,80 | 2,15 | 2,58 + 20
+ 15 0,70 ( 0,71 {0,721 0,73 | 0,75 0,76 | 0,88 | 1,03 | 1,21 | 1,42 | 1,68 | 2,00 | 2,40 + 15
+10 0,67 0,68 |069]|0,71]0,72083]0,97|1,13| 1,34 (1,58 (1,88 | 2,25 +10
+5 0,65 | 0,66 | 0,67 | 0,68 | 0,78 | 0,92 | 1,07 | 1,26 | 1,49 | 1,77 | 2,11 +5
0 0,63 |0,64|065|0,75]|0,88|1,02]1,20 | 1,41 (1,67 | 2,00 0
-5 0,61 (0,62 (0,71083|097|1,14 1,34 | 1,59 | 1,90 -5
-10 0,60 | 0,68 | 0,80 | 0,93 | 1,09 | 1,28 | 1,52 | 1,81 -10
Correction factor K,,

Ap (bar) 05| 1 151 2 | 25| 3 [35] 4 |45| 5 |55 6 |65 7 8 9 Ap (bar)
Kap 4,5513,21|2,62(2,27|2,03|1,86|1,7211,6111,52|1,4411,3711,31|1,26|1,21|1,14 1,07 Kap
Ap (bar) 0|11 [12]| 13|14 |15 |16 |17 |18 |19 | 20|21 |22 |23 | 24 | 25 Ap (bar)
Kap 1,02|0,97|0,93|0,89/0,86]0,83|0,80/0,780,760,740,7210,70|0,69| 0,67 | 0,66 | 0,64 Kap
Liquid temperature Correction factor Kt Liquid temperature
entering valve R407C Evaporating temperature °C entering valve
°C +20 |+15(+10| +5 | O 5 |-10]-15]-20 | -25 °C
+ 55 1,23 1,26 [ 1,28 [ 1,31 [ 1,34 | 1,37 | 1,40 | 1,63 | 1,98 | 2,42 + 55
+ 50 1,13 (1,15 (1,17 (1,19 (1,22 | 1,24 | 1,27 | 1,48 | 1,79 | 2,18 + 50
+ 45 1,05 | 1,06 [ 1,08 [ 1,10 [ 1,12 | 1,14 | 1,17 | 1,35 | 1,64 | 2,00 + 45
+ 40 0,98(0,99]|1,01]1,02|1,04 1,06 (1,08|125]|1,52]1,84 + 40
+ 35 0,92 (0,93 |094)0,9 0,98 |0,99 | 1,01]|1,17 (1,41 [ 1,71 + 35
+ 30 0,87 10,88]0,89]0,9|0,92|0,93 (0,951,110 | 1,32 | 1,60 + 30
+ 25 0,82 (0,83 0,84 |0,85]0,87|0,88|0,90 | 1,03 | 1,25 [ 1,51 + 25
+ 20 0,78 0,79 080)0,81)|0,82|0,84 (085|098 |1,18 | 1,43 + 20
+ 15 0,75 (0,76 ( 0,77 | 0,78 | 0,80 | 0,81 | 0,93 | 1,12 | 1,35 + 15
+10 0,73 (0,74 10,75 0,76 | 0,77 | 0,89 | 1,07 | 1,29 +10
+5 0,71 (0,72 (0,73 | 0,74 |1 0,85 | 1,02 | 1,23 +5
0 0,69 (0,70 0,71 0,81 0,98 | 1,18 0
Correction factor KAp
Ap (bar) 05 1 151 2 |25 3 |35| 4 |45| 5 |55 6 (65| 7 8 9 Ap (bar)
Kap 4,78 13,33|2,72(2,36|2,11]1,92|1,78 1,67 1,57 |1,4911,4211,36|1,311,26|1,18| 1,11 Kap
Ap (bar) 10 (11 (12 (13 (14 (15[ 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 Ap (bar)
Kap 1,05|1,01|0,96|0,92|0,89]0,86|0,83/0,81]0,79]0,760,750,73|0,710,700,68 | 0,67 Kap
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Thermo®-Expansion Valves

Liquid temperature Correction factor Kt Liquid temperature
entering valve R507 Evaporating temperature °C entering valve
°C +20 |+15(+10| +5 | O -5 1-10(-15]-20 | -25 | -30 | -35 | -40 | -45 °C

+ 60 1,61 165 (1,71 (1,76 1,83 |1,90| 1,98 | 2,36 | 2,84 | 3,44 [ 4,23 | 525 | 6,61 | 8,45

+ 55 1,36 |1 1,39 (1,43 (1,47 [ 1,52 | 1,57 | 1,62 | 1,92 |2,29 | 2,75 | 3,35 | 4,11 | 5,11 | 6,44 + 55

+ 50 1,19 11,22 (1,24 (1,28 (1,31]1,35| 1,40 | 1,64 | 1,95 (2,33 2,81 3,43 | 4,23 | 5,29 + 50

+ 45 1,07 1 1,09 | 1,11 (1,14 (1,17 [ 1,20 | 1,23 | 1,45 | 1,71 | 2,04 | 2,45 | 2,97 | 3,64 | 4,53 + 45

+ 40 0,97 (0,99 (1,01|1,03|1,06|1,08|1,11]1,30| 1,53 1,82 (2,18 (2,63 | 3,22 | 3,98 + 40

+ 35 0,90 (0910930909709 |1,01]1,18|1,39|1,65(1,97 (2,37 | 2,89 | 3,56 + 35

+ 30 0,83 ( 0,85 (0,86 | 0,88 10,89 0,91 10,93|1,09| 1,28 |1,51(1,80 (2,17 | 2,63 | 3,23 + 30

+ 25 0,78 (0,79 0,80|0,820,83|0,85]0,87]1,01|1,18| 1,40 (1,66 (1,99 242|297 + 25

+ 20 0,73 (0,74 | 0,75 | 0,77 | 0,78 | 0,79 | 0,81 | 0,94 | 1,10 | 1,30 | 1,54 [ 1,85 | 2,24 | 2,74 + 20

+ 15 0,70 (0,71 ]0,72 0,73 0,75 0,76 | 0,88 [ 1,03 | 1,21 | 1,44 | 1,73 | 2,09 | 2,55 + 15

+10 0,67 | 0,68 | 0,69 | 0,70 | 0,72 | 0,83 [ 0,97 | 1,14 | 1,35 | 1,62 | 1,95 | 2,38 +10

+5 0,64 | 0,65 (0,67 |0,68|0,78]092|1,07 1,27 |1,52 1,83 (2,23 +5

0 0,62 ( 0,63 | 0,64 | 0,74 | 0,87 | 1,02 11,20 | 1,43 | 1,73 | 2,10 0
-5 0,60 ( 0,61 (0,70 (0,82 0,96 | 1,14 |1 1,35 | 1,63 | 1,98 -5
-10 0,58 [ 0,67 | 0,78 | 0,91 | 1,08 | 1,28 | 1,54 | 1,87 -10
Correction factor KAp
Ap (bar) 05| 1 (15| 2 |25| 3 [35| 4 |45| 5 55| 6 (65| 7 (8 |9 Ap (bar)
Kap 4,63 3,27 |2,67|2,31]2,0711,89]|1,75|1,64|1,5411,46|1,40|1,34 (1,28 (1,24 (1,16 | 1,09 Kap
Ap (bar) 1011|1213 |14 |15 |16 |17 [ 18 [ 19|20 |21 |22 |23 |24 | 25 Ap (bar)
Kap 1,03|0,99|0,94|0,91]0,8710,85|0,82|0,79|0,77]0,75|0,730,71 0,70 (0,68 | 0,67 | 0,65 Kap
Technical data

Proof pressure PS 31 bar Compatibility *) CFC, HCFC, HFC, Mineral, Alky!
Burst pressure 155 bar benzene and POE lubricants
Medium temperature range [-45 to 65°C Maximum bulb temperature | MW 85°C
TS
Seat leakage < 1% nominal capacity SW 63°C
Connection Brass (flare) or copper (ODF) HW,NW  70°C
Protection salt spray test HW100, MW55, SW75 175°C
Charges CFC free HAD, MAD, SAD 130°C

*) TI(S)(E) are not released for use with inflammable substances.

Accessories and Spare Parts

Type PCN suitable for tube size | Box quantity
X 99980 801 046 6 mm 25
Brazing adapter X 99981 801 049 10 mm 25
with strainer (see Fig. 1) X 99982 801 047 1/4” 25 Fig. 1 47
X'99983 801 048 3/8” 25
nuts 5/8” UNF 30 pcs Stock box B10 800 660 3/8” /10 mm 30
nuts 5/8” UNF 20 pcs Stock box B10-6 800 661 1/4” / 6 mm 20
nuts 3/4” UNF w. ice groove B12 800 662 1/2” /12 mm 20 —
18 pcs Stock box )
nuts 7/16” UNF 30 pcs Stock box | B6 800 663 1/4" /6 mm 18 Fig.2 7| |
nuts 7/8” UNF 12 pcs Stock box B16 800 668 5/8” 1 16 mm 12 %;'
Leak Lock PS 1255-7 | 053 517 L
Strainer for inlet connection with X99984 800 566 see Fig. 2 10 Fig. 3
flare nut =
Strainer for brazing adapter X99958 800 567 see Fig. 3 10
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TI(S)(E) &
Thermo®-Expansion Valves EMERSON
Shipping weights and pack quantities
TI(S)(E) Cage assembly
Shipping weight, kg (Package) 0,4 (individual) 0,3 (bulk)
Pack quantity 12 25
Individual package contains valve body, bulb fastening clamp and installation instruction.
Dimensions
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Bulb
Charge Dimensions of bulb (mm) Capillary tube
length diameter length (mm)
MW / SW / HW max. 80 12 1500
MW55 / SW75 / HW100 max. 68 13 1500
MAD / SAD / HAD max. 68 13 1500
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TI(S)(E) &
Thermo®-Expansion Valves EMERSON.
Connections
Body Inlet Outlet Equaliser
connection connection connection

with braze adapter

without braze adapter

TI(E)
Flare connections

TIS(E) 5/8"-18UNF Flare
Braze connections metric 6, 10mm ODF suitable for 12 mm ODF 6mm ODF
size 6mm, 8mm, 10mm,
1/4”, 5/16”, 3/8” tubes
TIS(E)
Braze connections imperial | 1/4”, 3/8” ODF 1/2” ODF 1/4” ODF
size

3/4”-16UNF Flare
suitable for
12mm, 1/2” tubes

7/16”-20UNF Flare
suitable for
6mm, 1/4” tubes

ALCO CONTROLS is not to be held responsible for erroneous literature
regarding capacities, dimensions, applications, etc. stated herein.
Products, specifications and data in this literature are subject to change
without notice. The information given herein is based on technical data
and tests which ALCO CONTROLS believes to be reliable and which
are in compliance with technical knowledge of today. It is intended only

for use by persons having the appropriate technical knowledge and
skills, at their own discretion and risk. Since conditions of use are
outside of ALCO'S control we can not assume any liability for results
obtained or damages occurred due to improper application.

This document replaces all earlier versions.
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