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Sample Information :

Sample Product Applicant’s equivalent code / Color

001 Ledbury Thermostatic Bar Mixer
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1. EN1111:2017 Sanitary tapware—Thermostatic mixing valves (PN 10) — General technical specification

Clause Requirement Result Verdict
7 Marking/identification
7.1 Marking Complied
7.2 Identification Complied
It's the
manufactuer’s
8.1 Chemical and hygiene requirements responsibility -
to assure the
compliance of
this clause
8.2 Exposed surface condition and quality of coating
Visible chromium plated surfaces and Ni-Cr coatings shall comply with Comblied p
the requirements of EN 248. P
9 Dimensional characteristics Complied
10 Backflow protection Complied
12 Leaktightness
12.2 Leaktightness of the obturator and upstream thereof
The outlet of TMVs without flow control (Type 4, Clause 5) shall be plugged.
In the case of thermostatic mixing valves without obturator (type 4, clause 4) the outlet orifice shall be
artificially closed
12.2.2 Procedure
a) Connect both inlets of the valve to the test circuit;
b) with the outlet open and the flow control closed, apply a water pressure of (1,6 + 0,05) MPa [(16 +
0,5) bar] to the TMV for (60 + 5) s and adjust its temperature control over the full range.

*% *%
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Clause Requirement Result Verdict
12.2.3 Requirements
Complied
There shall be no leakage. P
(Type 2)

12.3 Cross-flow between inlets
The outlet of TMVs without flow control (Type 4, Clause 5) shall be plugged. In case of a single
sequential TMV (Type 3, Clause 5) the flow control shall be left in the flow closed position.

12.3.2 Procedure
a) Connect the cold inlet of the TMV to the test circuit.
b) With the outlet open and the flow control closed, apply a water pressure of (0,4 £ 0,02) MPa [(4 £
0,2) bar] to the TMV for (60 + 5) s and adjust its temperature control over the full range.
¢) Disconnect the inlet and repeat the test with the hot inlet connected.

12.3.3 Requirements
There shall be no leakage at the end of the unconnected inlet or at the Complied
outlet. The valve shall subsequently be subjected to 12.4. Check valves if T 2 2) P
used shall comply with EN 13959. yp

12.4 Leaktightness downstream of the obturator

12.4.1 Procedure
a) Connect the TMV to the test circuit;
b) with the outlet orifice(s) artificially closed, and generally turned downwards open the obturator(s);
c¢) apply to the inlet of the TMV a water pressure of (0,4 + 0,02) MPa [(4,0 + 0,2) bar] and maintain it for
(60 + 5) s and adjust its temperature control over the full range;
d) within (5 = 1) s reduce the pressure to (0,02 £ 0,002) MPa [(0,2 + 0,02) bar] and maintain it for (60 +
5)s
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Clause Requirement Result Verdict

12.4.2 Requirement
There shall be no leakage. Valves incorporating diverters shall Complied p
subsequently either be subjected to 12.5 or 12.6 as applicable. P

12.5 Leaktightness of manually operated diverter

1251 Procedure
a) Connect the TMV to the test circuit in its position of use;
b) put the diverter in the outlet 2 position with the outlet 2 artificially closed and the outlet 1 open;
c) apply a water pressure of (0,4 £ 0,02) MPa [(4 + 0,2) bar] for (60 + 5) s. Check that leaktightness is
obtained on the outlet 1;
d) within (5 £ 1) s reduce to a static water pressure of (0,02 £ 0,002) MPa [(0,2 + 0,02) bar] and
maintain for (60 + 5) s. Check that leaktightness is obtained on the outlet 1;
e) put the diverter in the outlet 1 position with the outlet 1 artificially closed and the outlet 2 open;
f) apply a static water pressure of (0,4 + 0,02) MPa ((4 £ 0,2) bar) for (60 + 5) s. Check that
leaktightness is obtained on the outlet 2;
g) within (5 = 1) s reduce to a static water pressure of (0,02 £ 0,002) MPa [(0,2 + 0,02) bar] and
maintain for (60 = 5) s. Check that leaktightness is obtained on the outlet 2.

12.5.2 Requirement
For the duration of the test there shall be no leakage at the outlet points .
L Complied P
indicated.

12.6 Leaktightness of diverters with automatic return
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Clause Requirement Result Verdict
12.6.1 Procedure

a) Connect the TMV to the test circuit in its position of use with the outlets fully open.
b) Connect the hydraulic resistance A to the outlet 2.

c) Put the diverter in the outlet 1 position and apply a dynamic water pressure of (0,4 £ 0,02) MPa [(4 £
0,2) bar]. Maintain this pressure for (60 + 5) s and check that leaktightness is obtained on the outlet 2.

d) Put the diverter in the outlet 2 position. Maintain this pressure for (60 £ 5) s and check that
leaktightness is obtained on the outlet 1.

e) With the diverter still in the outlet 2 position, reduce the dynamic pressure to a value of (0,05 £
0,005) MPa [(0,5 + 0,05) bar]. Check that the diverter does not revert to outlet 1. Maintain this pressure
for (60 £ 5) s and check that leaktightness is obtained on the outlet 1.

f) Turn the water off. Check that the diverter returns to the outlet 1 position.

g) Reapply the dynamic pressure of (0,05 + 0,005)

12.6.2 Requirement

For the duration of the test there shall be no leakage. - N/A
13 Performance
13.2 Determination of flow rate
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Clause

Requirement

Result

Verdict

13.2.2.2

Procedure 1

If the TMV has standard accessories (aerators, showers, etc.), the
measurement is carried out replacing these with a hydraulic resistance
corresponding to the flow rate class marking, as defined in 17.3.3.

a) Fully open any integral flow controls (if applicable).

b) Apply and maintain the initial inlet settings shown in Table 8.
c¢) Start at the full cold position.

d) Start recording the outlet temperature over flow rate.

e) Adjust the temperature control gradually to full hot position and then
return to full cold position, over a period of at least 20 s.

f) Stop recording outlet temperature over flow rate.

N/A

13.2.2.3

Procedure 2

The flow rate is measured at a pressure drop of (0,15 + 0,02) MPa [(1,5 +

0,2) bar] across the valve.
a) Fully open any integral flow controls (if applicable).
b) Apply and maintain the initial inlet settings shown in Table 8.

c) Create the pressure drop across the valve by adjustment of the
regulating valve as detailed in Figure A.3 and Figure A.4.

d) Start at the full cold position.
e) Start recording the outlet temperature over flow rate.

f) Adjust the temperature control gradually to full hot position and then
return to full cold position, over a period of at least 20 s.

g) Stop recording outlet temperature over flow rate.

Complied
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13.3 Sensitivity
13.3.3 Procedure
a) Apply and maintain the initial settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized; b) adjust to the full cold position and start recording mixed water
temperature versus temperature control device displacement; c) using the apparatus in 13.1.2 and
adjust the temperature control device to lowest obtainable temperature then to highest obtainable
temperature and back to lowest obtainable temperature; d) stop recording mixed water temperature
versus temperature control device displacement
Table 8 — Initial settings
Cold - Hot Outlet
pointofuse | Temperatre | Dynamic | Temperature | Dynamic | Flow | Temperature
Te(°C) pressure Tu(°C) pressure | (1/min) To [%C)
(MPa) [MPa)
[bar] [bar]
shower (1010 15) (0.3+0,02) | (Tc+50)21 | (03+0,02) | (12-1) (38-1)
[3+0.2] [3+0.2]
b.lst_n. bidet, (e-1) (38-1)
bath (20-1) (44-1)
13.34 Evaluation of results

Figure 10 shows a typical temperature hysteresis when tested as outlined in 13.3.3, whereas Figure 11
takes a closer look at the temperature range of interest. Draw the (38 + 2) °C line for the upper limit and
the (38 — 2) °C line for the lower limit and obtain x1 and x2 as indicated in Figure 11.
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Figure 10 — Temperature hysteresis (sensitivity and fidelity) Figure 11 — Temperature hysteresis (sensitivity and fidelity, close-up)
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Clause Requirement Result Verdict
13.3.5 Requirements
The minimum linear movement, x1 and x2, of the temperature control
device required to obtain a variation of 4 K within the reference range
shall be at least 10 mm for wash basins, bidets, sinks and 12 mm for
showers.
Linear movement is a function of the angle and the maximum radius of Complied P
the temperature control device.
TMVs with special design can be approved in accordance with this
standard, if the verified sensitivity meets the requirements of the
standard.
13.4 Fidelity
13.4.3 Procedure
See 13.3.3
13.4.4 Evaluation of results
Draw the median of section AB as per Figure 11 and determine section CD resembling the width of the
curve at (38) °C.
13.4.5 Requirements
Section CD shown in Figure 11 shall not exceed 1 K. Complied P
135 Temperature stability
135.1 Temperature Control operation
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13.5.1.3 Procedure

a) Starting from full hot determine the reference points in the following sequence: (38 + 0,5) °C, (36 -
1) °C, (40 - 1)°C

b) apply and maintain the initial settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized;

c) start recording the mixed water temperature versus time;

d) within 1 s adjust the temperature control device to read mix = (36 - 1) °C;
e) allow the outlet temperature to stabilize;

f) restore the settings in b);

g) within 1 s adjust the temperature control device to read 9mix = (40 - 1) °C;

h) upon temperature stabilization stop recording mixed water temperature versus time.

13.5.1.5

Requirements

The mixed water temperature 9mix shall not differ from the set

temperatures 80 for a duration (t2 - t1) longer than 1s with an amplitude
of more than 9x = 3K. t3 = 5 s after disturbing the respective equilibrium
the mixed water temperature shall not differ by more than 2K from the set | complied =}
temperatures nor oscillate in excess of 1 9 PP.

NOTE If this is done with single sequential control valves (Type 3) the
flow rate will also change i.e. not maintaining Table 8 conditions. K.

13.5.2

Flow rate reduction

13.5.2.3

Procedure

a) Apply and maintain the initial settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized;

b) Start recording mixed water temperature versus time.

¢) Within (5 to 6) s adjust the flow control of the valve under test to deliver 50 % of the flow rate

according to a), in case the tested valve has no flow control the outlet pipework A.3 or A.4 shall be used

instead. d) Upon temperature stabilization stop recording mixed water temperature versus time.
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13.5.2.5 |Requirement
After 30 s the mixed water temperature shall not differ from the set Complied p
temperature by more than 2 K nor oscillate in excess of 1 3 PP. P

13.5.3 Cold supply failure and restoration

13.5.3.2 Procedure
a) Apply and maintain the initial settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized; b) within 1 s isolate the cold water supply to the TMV. c) collect the water
discharged from the TMV outlet for a period of (5 + 0,5) s and measure its volume. d) Continue to
collect the water discharged from the TMV in a second vessel for a further period of (30 + 0,5) s. e) Re-
open the cold water supply within 2 s, after 30 s measure the mixed water temperature. When tested in
outlet 2 position, bath shower mixers with automatic diverters shall be artificially held in the outlet 2
position.

13.5.34 Requirement

Bath outlets The volume collected in the first period of 5 s shall not
exceed 400 ml. The volume collected in the second period of 30 s shall
not exceed 500 ml. Upon temperature stabilization after cold supply
restoration the outlet temperature shall not differ by more than 2 K from
the set temperature 30.

N/A

Other outlets The volume collected in the first period of 5 s shall not
exceed 200 ml. The volume collected in the second period of 30 s shall
not exceed 300 ml. Upon temperature stabilization after cold supply
restoration the outlet temperature shall not differ by more than 2 K from
the set temperature 90.

Complied
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1354 Supply pressure variation

13.5.4.2 |Procedure
a) Apply and maintain the initial settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized;
b) Start recording outlet temperature versus time.
¢) Within 1 s reduce the cold supply pressure to (0,2 + 0,02) MPa [(2 + 0,2/0) bar] and maintain this
condition for at least 15 s before restoring the nominal supply pressure under a).
d) Allow water to flow for at least 60 s.
e) Within 1 s reduce the hot supply pressure to (0,2 + 0,02) MPa [(2 + 0,2/0) bar] and maintain this
condition for at least 15 s before restoring the nominal supply pressure under a).
f) Allow water to flow for at least 60 s.
0) Stop recording outlet temperature versus time

13.5.4.4 |Requirements
Bath outlets Upon temperature stabilization the outlet temperature shall i N/A
not differ by more than 2 K from the set temperature 90.
Other outlets The mixed water temperature 9mix shall not differ from the
set temperature 90 with more than 3 K for a duration longer than 1 s (t2-
t1). t3 = 5 s after disturbing the respective equilibrium (t0) the mixed Complied P
water temperature shall not differ by more than 2 K from the set
temperatures (90) nor oscillate in excess of 1 9 PP.
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13.5.5 Supply temperature variation

13.5.5.2 |Procedure
a) Apply and maintain the initial settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized;
b) Start recording outlet temperature versus time.
¢) Reduce the hot supply temperature by (10 £ 1) °C within 10 s and maintain this condition for at least
30s.
d) Restore the hot supply temperature within 10 s and maintain this condition for 40 s.
e) Stop recording outlet temperature versus time.

13.5.54 Requirement
Bath outlets t3 = 20 s after restoration the outlet temperature shall not i N/A
differ by more than 2 K from the set temperature 90.
Other outlets The mixed water temperature dmix shall not differ from the
set temperature 90 for a duration longer than 1 s (2 - t1) with an
amplitude of more than 3 K. t3 = 20 s after disturbing the respective Complied P
equilibrium (t0) the mixed water temperature shall not differ by more than
2 K from the set temperatures (90) nor oscillate in excess of 1 9 PP.
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13.5.6 Temperature Override Stops
13.5.6.2 |Procedure
a) Apply and maintain the initial inlet settings shown in Table 8 and allow water to flow until the outlet
temperature has stabilized;
b) Adjust the temperature control to the override stop and note the temperature and start recording
outlet temperature versus time.
¢) Adjust the temperature control to fully cold and maintain the position for at least for 5 s.
d) Within 3 s adjust the temperature control to the override stop.
e) Allow water to flow for at least 30 s.
f) Repeat steps c) to e) to give a total of 5 results.
g) Stop recording outlet temperature versus time.
13.5.6.4 |Requirements before the endurance test
After step e), the outlet temperature shall not differ from the temperature .
] ) Complied P
override stop setting more than 1 K.
13.5.6.5 |Requirements after the endurance test
After the endurance test the outlet temperature shall not differ from the .
L X ; Complied P
initial temperature override stop setting more than 4 K.
14 Pressure resistance
143 Testing of mechanical performance of the thermostatic mixing valve upstream of the obturator
' in the closed position
1431 Procedure
Gradually apply a static water pressure of (2,5 + 0,05) MPa [(25 + 0,5) bar] simultaneously to the two
supplies for (60 + 5) s. The outlet orifice of TMVs without obturator shall be artificially closed.
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14.3.2 Requirement
This test shall not cause permanent deformation of the TMV. Complied P
14.4 Mechanical behaviour downstream of the obturator — Obturator in the open position
1441 Procedure
a) Connect the TMV as supplied to the test circuit.
b) Open the obturator(s) fully. 1) For TMVs with a flow rate regulator fitted apply at the TMV inlet a
dynamic water pressure of (0,4 = 0,02) MPa [(4,0 £ 0,2) bar] and maintain it for (60 + 5) s. 2) For TMVs
without a flow rate regulator apply at the TMV inlet the water pressure needed to give a flow rate of (24
+ 0,24) I/min through TMVs of nominal size 1/2 and a flow rate of (48 + 0,48) I/min through TMVs of
nominal size 3/4 and maintain it for (60 * 5)s.
3) For TMVs with removable flow rate regulator, the test is carried out both with and without this
regulator.
¢) Check whether there is permanent deformation in any part of the TMV downstream of the obturator.
14.4.2 Requirement
There shall be no permanent deformation in any part of the TMV. Complied p
15 Torsional resistance of the operating controls
15.2.3 Procedure
Flow control Gradually apply over a period of 4 s to 6 s and maintain for 5 min a torque of (6 + 0,6) Nm
to the flow control device in the closing direction of travel.
Temperature control Gradually apply over a period of 4 s to 6 s and maintain for 5 min a torque of (3 £
0,5) Nm to the end of the temperature control device both in the direction of cold water and separately
in the direction of hot water.
Temperature override stop Gradually apply over a period of 4 s to 6 s and maintain for 5 min a torque
of (3 £ 0,5) Nm to the temperature control device in the direction of increasing temperature.
15.2.3.5 |Requirement
After the test, there shall be no visible deformation on any component or .
O T ) Complied P
any deterioration in operation.
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16 Mechanical endurance characteristics

16.2 Endurance test for single sequential control device

16.2.3 Procedure
a) Connect the TMV to a suitable test apparatus.
b) Supply hot water at a temperature of (65 +2/-5) °C and cold water at a temperature of max. 30 °C to
the valve under test.
¢) With the control device in the closed position, adjust the static water pressure of the two supply
circuits to (0,4 £ 0,05) MPa [(4 £ 0,5) bar].
d) Subject the single sequential control device to 200 000 on/off cycles. The following procedure
constitutes only one cycle: 1) open to at least 75 % of the total opening movement starting from the off-
position; 2) dwell in the open position for 1 s to 2 s; 3) close completely with a maximum torque of 1,5
Nm and maintain this torque for time t < 0,4 s; 4) retain the closed position for a total dwell time of 2 s to
3s.

16.2.4 Requirement
During the test no failure of any component part shall occur. After 50 000
on/off cycles, the thermal performance shall comply with Table 7,
sequence 5. The requirements for the thermal performance test shall be - N/A
relaxed by 1 K. After 200 000 on/off cycles, the leaktightness of the TMV
shall comply with 12.2 to 12.4.

16.3 Endurance test for on/off flow control device operated by rotating the control handle

16.3.2 General
The test method as described in EN 200 shall be followed. - N/A
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16.4 Endurance test for on/off flow control device, combined with diverter mechanism

16.4.3 Procedure

a) Connect the TMV to the test apparatus.

b) Supply hot water at a temperature of (65 +2/-5) °C and cold water at a temperature of max. 30 °C to
the valve under test.

c) Adjust the static water pressure of both hot and cold circuits to a value of (0,4 £ 0,05) MPa [(4 + 0,5)
bar].

d) Set the mixed water temperature to (38 £ 2) °C.

e) In the flow-to-outlet-1 and flow-to-outlet-2 mode, adjust the flow rate to (6 + 1) I/min by restricting the
outlets.

f) Subject the on/off control device to 100 000 cycles each. The following procedure constitutes only
one cycle: 1) open flow to outlet 1 (80 + 5) % with a maximum torque of 1,5 Nm; 2) dwell in this position
for 1 to 2 s; 3) move control to off position with no flow and retain this position for a dwell time of 2 s to
3 s; 4) open flow to outlet 2 (80 + 5) % with a maximum torque of 1,5 Nm; 5) dwell in this position for 1 s
to 2 s; 6) move control to off position with no flow and retain this position for a dwell time of 2 sto 3 s.

16.4.4 Requirement

During the test no failure of any component part shall occur. The
maximum torque shall not exceed 1,5 Nm. After 100 000 on/off cycles,
verify the leaktightness of the TMV by the application of the test given in
12.2t012.4.

Complied P
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16.5 Endurance test for other on-off flow control device

16.5.3 Procedure

a) Connect the TMV to a suitable test apparatus.

b) Supply hot water at a temperature of (65 +2/-5) °C and cold water at a temperature of max. 30 °C to
the valve under test.

¢) With the TMV closed and the temperature set to (38 + 2) °C, adjust the static water pressure of both
hot and cold circuits to a value of (0,4 £ 0,05) MPa [(4 £ 0,5) bar].

d) Subject the on/off flow control device to 200 000 on/off cycles being: 1) open to (80 * 5) % of the
total opening movement; 2) dwell in the open position for 1 s to 2 s; 3) close completely with a
maximum torque of 1,5 Nm where applicable and maintain this torque for t < 0,4 s; 4) retain the closed
position for a total dwell time of 2 sto 3 s.

16.5.4 Requirement

During the test no failure of any component part shall occur. After 200
000 on/off cycles, verify the leaktightness of the TMV by the application of - N/A
the test given in 12.2 to 12.4.
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16.6 Mechanical endurance of diverters of thermostatic mixing valves

16.6.2.3

Procedure

Manual diverter
a) Connect the TMV to the test apparatus.

b) Supply hot water at a temperature of (65 +2/-5) °C and cold water at a temperature of max. 30 °C to
the valve under test.

¢) Adjust the static water pressure of both hot and cold circuits to a value of (0,4 + 0,05) MPa [(4 £ 0,5)
bar].

d) Set the temperature to (38 + 2) °C.

e) Adjust the flow rate at the outlet 1 to 4 I/min to 6 I/min (0,066 I/s to 0,100 I/s). This flow adjustment
shall be made by means of the independently operating on/off control device or in the absence of this
device by partially obstructing the outlet.

f) subject the diverter to a test of 30 000 cycles, each comprising a return movement between the
extreme positions.

Diverter with automatic return
a) Connect the TMV to the test apparatus.
b) Connect the drive device to the diverter operating member by means of a flexible component.

c) With the TMV closed, adjust the water pressure on the supply circuits to a value of (0,4 + 0,05) MPa
[(4 £ 0,5) bar].

d) With the temperature control device set to (38 + 2) °C adjust the flow rate at the outlet 2 to 0,066 I/s
to 0,100 I/s (4 I/min to 6 I/min). This flow adjustment shall be made by means of the independently
operating on/off control device or in the absence of this device by partially obstructing the outlet.

e) Subject the diverter to an endurance test of 30 000 cycles, one cycle is being defined as follows: 1)
with the diverter in the outlet 1 position, allow water to flow through the outlet 1 for (5 + 0,5) s; 2) move
the diverter to the outlet 2 position; 3) allow water to flow through the outlet 2 for (5 + 0,5) s; 4) use the
quick action valve to cut off the supply to the TMV, allowing the diverter to return to the outlet 1 position,
and then reopen the supply.
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16.6.3 Requirement

During the test, no failure of any component part shall occur. At the end
of the test, check the leaktightness:

a) in the conditions specified in 12.5 for manual diverters; Complied P

b) in the conditions specified in 12.6 for diverters with automatic return.

16.7 Mechanical endurance of swivel spouts
16.7.2.3 Procedure

a) Connect the TMV to the test apparatus and connect the inlets to the supply circuit;
b) with the TMV closed, adjust the static water pressure to (0,4 + 0,05) MPa [(4 = 0,5) bar];
¢) open the TMV fully and adjust the flow rate to (6 + 1) I/min by restricting the spout outlet;

d) subject the spout to a test of 80 000 cycles, each cycle comprising a movement of the spout through
an arc of (120 + 10)° in both directions or, if there is a stop before 120°, move (90-10) % of the
available travel without reaching the stops.

16.7.3 Requirements

During the test shall be: a) no deformation or fracture of the swivel spout;
b) no deformation or fracture of the device connecting the spout to the
body; ¢) no leakage of the assembly. At the end of the test the spout shall
be leaktight under the conditions given in 12.4

- N/A

*kkkkkkkkkkkkkkhkkkkhkk En d of Pag ex* *% *%* *%*

WA S R P SRR AR a5 B i PR R IA

PUTR e E disp e

----- ARG AZFEALTT ~ AR FEALSIEHNER -

This letter / report / certificate shall not be reproduced (except in full version) without the written approval of the UL Company. (“UL")

LETTERS / REPORTS / CERTIFICATES: Letters / Reports / Certificates of UL are issued for the exclusive use of the Customer to whom they are addressed. No quotation from reports / certificates or use of the UL’s
name is permitted except by UL’s express written authorization. Letters / reports / certificates apply only to the specific materials, products or processes tested, examined or surveyed and are not necessarily indicative of
the qualities of apparently identical or similar materials, products or processes. Reports / Certificates of UL do not relieve sellers / suppliers from their contractual responsibilities with regard to the quality / quantity of the
goods in delivery nor do they prejudice the Customer’s right to claim against sellers / suppliers for compensation for any apparent and/or hidden defects not detected during UL’s random inspection or testing or audit. The
liability of UL to the Customer in contract, tort (including negligence or breach of statutory duty) or howsoever, and whatever the cause thereof, (a) for any loss of profit, business, contracts, revenues, or anticipating
savings; or (b) for any special indirect or consequential damage of any nature whatsoever, shall be limited to the amount of the fee paid in respect of the specific Work(s) which give rise to such claim. For Reports /
Certificates, refer to the UL VS Terms and Conditions.

PETIREFS T RAS (L) AR A E]

UL VS Shanghai Limited

R TRIC X AER 188 ST A XRERM 1 12 - 22 PR E (RAMGE) © BEEHIRC KRR 218 5 4 i 602 =
Floor 1 &2, Building 1, Caohejing Hi Tech Park Ju Xin Park, No. 188, Ping Fu Road, Xu Hui District Shanghai 200231,P.R.China
Flammability Lab (Furniture/Toys): Room 602, Building 4, No. 218, Yin Du Road, Xu Hui District, Shanghai 200231,P.R.China
HLIE(T): +(8621) 24228200/1% K (F): +(8621) 6855 6812 /M41l:(W): ul.com



TEST REPORT

TEST REPORT NO: B60022063 Jan.10,2020
Page : 21 of 22
Clause Requirement Result Verdict

16.8 Thermal Element

16.8.2 Temperature adjustable valves (Type 1, 2, 4)

16.8.2.2 Procedure
a) Connect the valve to the test rig and deactivate the override stop (if fitted).
b) With the TMV closed, adjust the water pressure on the supply circuits to a value of (0,4 £ 0,05) MPa
[(4 £ 0,5) bar].
¢) Supply hot water at a temperature of (65 +2/-5) °C and cold water at a temperature of max. 30 °C to
the valve under test.
d) With the temperature control device set to full hot position adjust the flow rate at the outlet 1 to 4
I/min to 6 I/min. This flow adjustment shall be made by means of the independently operating on/off
control device or in the absence of this device by partially obstructing the outlet.
e) Subject the temperature controls to 50 000 cycles (one cycle is the movement from starting position
to the end position and returning to the starting position) by moving the temperature control (80 to
90) % of the available travel without reaching

16.8.2.3 |Requirements
During the test there shall be no failure of any component part. The
torque to operate the control shall not exceed 1,5 Nm. Upon test Complied p
completion the valve shall undergo leaktightness 12.2, 12.3 and thermal (Type 2)
performance testing as per 13.5.3 and 13.5.6.

16.8.3 Temperature set valves (Type 5) - N/A

16.8.4 Other valves with special control devices (Type 6) - N/A

Lap: 18 dB(A)
17 Acoustic characteristics Acoustic -
group |

Abbreviations: P = Pass

N/A = Not Applicable
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All services are governed by the following Terms and Conditions.
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1

10.

11

12

14.

15.

17.

30.

Verification Services. The UL Contracting Party (‘we’, “us”, or “our” as the context requires) will perform testing, , audit, inspection, and/or other services (“Services”) in accordance with your instructions as described in this order, scope of work, project
proposal, quotation, or order acknowledgment (“Quotation”). The Services will be limited to an assessment of your samples’ conformity to requirements, specifications, and/or protocols you have established (*Your Requirements”), and do not express any opinion regarding the bulk from which
the samples were drawn. The Services do not involve any or evaluation to safety standards, and we and our affiliates have no to make any safety of any sarnples
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Retailer Programs. If you request us to test compliance with retailer, carrier or other third party program (‘Retailer”) by requesting Services under the Retailer's program, you consent to our disclosure of all associated information, materials, and deliverables to such Retailer and acknowledge
that, notwithstanding any terms to the contrary in these Service Terms, the ownership of the deliverables for the Services will be in accordance with the Retailer's program.
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Payment Terms. You will pay, without set off, our fees and related expenses in accordance with the Quotation including the cost of all taxes, wire or transfer fees, duties, and other fiscal charges which become due on the quoted price and will indemnify us from and against liabilities, incurred
as a result of failure to pay any such sums when they become due. We may charge interest at 1% per month (12% per year), or the maximum legal rate if less than 1.0% per month, from the due date until paid fully. You agree to pay reasonable collection costs, including attorneys’ fees, if
necessary, in the event of late or non-payment.
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Your Requirements. You are responsible for establishing o selecting all Your Requirements that we will use in performing the Services. We may provide you with in Your that meet your needs, however, in all cases you must review and approve your
Requirements to be used in performing the Services.
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Estimated Schedule and Price. Any time schedule and pricing terms set forth i this Quotation are estimates only and subject to change upon reasonable notice from us depending upon the specific project.
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On-Site Investigations. If we perform Services on site at your facilities, or at the facilties of other parties as directed by you; you will ensure that our representatives have safe, secure, and free access to the facilities. Our access will not be conditioned upon the execution of any agreement,
waiver, of release. If our representatives are prevented from performing o completing any Services for any reason beyond our reasonable control, we will not be responsible for the nonperformance, and you may be charged for any actual expenses we incur and fees for Services performed.
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Deliverables. We will provide you with a report outlining: (i) your instructions and request for Services accepted by us, (ii) Your Requirements used in providing the Services, (ii) the Services performed, and (iv) the resuits of those Services. We are under no obligation to refer to or report on
any facts or circumstances which are outside your specific instructions received and accepted by us.
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Our Findings. We do not guarantee that our opinions or findings will be recognized or accepted by third parties.
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Use of Names and Marks. Except as otherwise authorized by us in writing, you will not use our name, abbreviation, symbols, marks, or the name of any of our subsidiaries, affiliates, or parent on any goods or their or ing, or in with any isi , or
otherwiise.
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Cancellation Fees. If you cancel o change a Quotation: (i) for an inspection after 3:00 PM of the working day before the scheduled inspection date, we will charge you the Quotation price plus any travel costs incurred before the cancellation; (i) for testing after we receive the sample(s) at the
testing facility, we will charge you cancellation fees according to the amount of actual work performed with a minimum cancellation fee of $100 USD; or (ii) for a scheduled audit date, you will be for all incurred travel costs associate with that audit. Any change or
cancellation of an audit that occurs within 7 days of the scheduled audit will be charged a $600 USD fee in addition to any incurred travel costs.
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No Warranty. NO REPRESENTATION, WARRANTY, OR GUARANTEE, EXPRESS OR IMPLIED, IS INCLUDED IN THESE TERMS AND CONDITIONS, OR IN ANY QUOTATION, REPORT, OR OTHER DOCUMENT PROVIDED UNDER THESE TERMS AND CONDITIONS INCLUDING,
BUT NOT LIMITED TO: (i) ANY “IMPLIED WARRANTY OF MERCHANTABILITY” OR “FITNESS FOR A PARTICULAR PURPOSE”, (ii) NON-INFRINGEMENT, AND (iii) THAT THE WEB SERVICES (AS DEFINED BELOW) WILL BE UNINTERRUPTED, TIMELY, SECURE, OR ERROR-FREE.
THRIE * BAKBARD » DRAERRR BRI T BRSO - RERHT D - T R af ~  REERRT O F0 BTNEEERE R “ETHCEAR O TR MR @ MRS (BUUT) Fatl - BRi - &%
B
Your Information. You represent and warrant that all information and data provided to us by you, or on your behalf, is complete and accurate and may be relied upon to provide Services. In addition, you represent and warrant that all of Your Information is owned or licensed by you, and does
not infringe on the intellectual property rights of any third party. If any information or data provided to us by you or on your behalf is either incomplete or inaccurate, we will not be liable in any manner for any deficiencies in the Services.
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Ownership of Work Product. You will own the test reports or other materials provided to you pursuant to any Quotation. We may retain a copy of the test reports and other materials for our archives and for creating reports for you and third parties, as required by you.
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Web Services. We may provide you with certain website tools and related services, including the ability to order services online through a website (collectively, the “Web Services”). The Web Services are provided to you as a convenience and are provided on an “as is, as available” basis. By
using the Web Services, you acknowledge and agree that no data or content transmitted over our networks, the Internet, or wirelessly, or through or in connection with the Web Services, is guaranteed to be secure or free from unauthorized intrusion, and that data stored by us, our affiliates, or
our service providers may be deleted, modified, or damaged. You acknowledge that if you wish to protect your transmission of data or files to s, it is your responsibility to use a secure encrypted connection to communicate with and use the Web Services. Your use of the Web Services is at
your sole risk and is subject to any terms of use applicable to such Web Services. Web Services are included in the definition of Services above.
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Confidentiality. We will not disclose your i ion obtained in (“C: i ion®) to third parties, except our subsidiaries, affiliates, or without your prior written authorization. Confidential Information will not include information: (a) already known to us,

(b publicly available, (c) subsequently acquired by us from other sources without a breach of these Terms and Conditions, (d) disclosure that is necessary to perform the Services, (€) required to be produced by law or government order, or accreditation authority, or (f) related to a product
bearing a UL Mark that should be disclosed to us or our affiliates pursuant to another agreement with you.
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Samples. If we require sample examination, you will ship samples to s at your expense. Upon completion of testing, the samples will be destroyed, unless other arrangements are made for return of the samples at your expense. You acknowledge that testing and sample preparation may
damage or destroy the sample(s), for which we will not be liable.
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LIMITATION OF LIABILITY. OUR LIABILITY FOR ANY CLAIMS FOR LOSS, DAMAGE, OR EXPENSE OF ANY NATURE AND HOWSOEVER ARISING FOR ANY BREACH OF CONTRACT AND/OR ANY FAILURE TO EXERCISE APPROPRIATE SKILL AND CARE BY US WILL UNDER
NO CIRCUMSTANCE EXCEED THE FEES RECEIVED FOR THE SPECIFIC SERVICES WHICH GIVE RISE TO SUCH CLAIMS. UNDER NO CIRCUMSTANCE WILL WE HAVE ANY LIABILITY FOR ANY CLAIMS FOR INDIRECT, CONSEQUENTIAL, INCIDENTAL, SPECIAL, EXEMPLARY,
OR PUNITIVE DAMAGES OF ANY NATURE WHATSOEVER, INCLUDING BUT NOT LIMITED TO: LOSS OF PROFITS, GOODWILL, USE, DATA, FUTURE BUSINESS, OR PRODUCTION; CANCELLATION OF CONTRACTS ENTERED INTO BY YOU; OR OTHER INTANGIBLE LOSSES
(EVEN IF WE HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES). UNDER NO CIRCUMSTANCE WILL WE BE LIABLE TO YOU FOR ANY CLAIMS FOR LOSS, DAMAGE, OR EXPENSE UNLESS SUCH CLAIM IS BROUGHT UNDER SECTION 24 (DISPUTES) WITHIN
TWELVE MONTHS AFTER THE DATE OF THE PERFORMANCE BY US OF THE SERVICES WHICH GIVE RISE TO THE CLAIM OR, IN THE EVENT OF ANY ALLEGED NON-PERFORMANCE, WITHIN TWELVE MONTHS OF THE DATE WHEN SUCH SERVICES SHOULD HAVE BEEN
COMPLETED.
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Indemnification. You will defend, hold harmless, and indemnify us and our officers, directors, trustees, employees, agents, or subcontractors against all claims made by any third party for loss, damage, or expense arising out of these Terms and Conditions, including without limitation, the
performance or non-performance of any Services or the Web Servicy
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Waiver. Any failure by a party to insist upon the performance of any section of these Terms and Conditions will not constitute a waiver of any rights under these Terms and Conditions or future performance of that section
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No Third Party Beneficiaries. The parties intend that no provisions of these Terms and Conditions will in any way bind or benefit any third party or the public at large and that no third party will have any rights or cause of action under these Terms and Conditions. In particular, in the event
Singapore law governs these Terms and Conditions pursuant to Section 23 (Governing Law), a person or entity who is not a party to these Terms and Conditions will have no right under the Contracts (Rights of Third Parties) Act (Chapter 538) to enforce any term of these Terms and Conditions,
regardless of whether such person or entity has been identified by name, as a member of a class, or as answering a particular description.
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No Assignment. Neither party may assign any of its rights or obligations under these Terms and Conditions to any other person without the other party's written authorization. However, we may, upon written notice, assign our rights and obligations under these Terms and Conditions to any of

our affiliates or subsidiaries.
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Subcontracting. We may use subcontractors for certain testing or other Services. All subconuacmr il meet our current qualification requirements and will comply with our requirements for confidentiality, conflicts of interest, and ethical standards.
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Termination and Notice. These Terms and Conditions will continue in effect until terminated by either party upon thirty days written notice or, in the event of your breach of these Terms and Conditions, immediately upon receipt of written notice to you. You will pay those fees and expenses
incurred by us prior to termination. Notice to either party may be made by hand delivery, courier service, mail, facsimile, or e-mail transmission at the receiving party's designated principal place of business. Notice to us must be sent both to: UL Verification Services Pte. Ltd, Attn: President, 1
Maritime Square, Harbour Front Centre, #11-03, Singapore 099253 with i
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Governing Law: These Terms and Conditions will be governed and interpreted by the laws of the State of llinois, United States of America, except if: (i) UL Contracting Party's principal place of business is Asia, Australia, or New Zealand, then Singapore law, and (i) UL Contracting Party's
principal place of business is Europe, then Swiss law, without reference to the applicable jurisdiction's choice of law principles
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Disputes. Any dispute or disagreement, other than nonpayment of fees, relating to these Terms and Conditions or the Services, will be settled by confidential, binding arbitration administered by the International Centre for Dispute Resolution of the American Arbitration Association (*AAA")
pursuant to the AAA Commercial Arbitration Rules and the Procedures for Large, Complex Commercial Disputes. The arbitration venue will be Chicago, llinois, except if: (i) UL Contracting Party’s principal place of business is in Europe, the venue will be Geneva, Switzerland, and (i) UL
Contracting Party’s principal place of business is in Asia, Australia, or New Zealand, the venue will be Singapore, Republic of Singapore. The arbitration will be conducted before a panel of three (3) arbitrators. The arbitration panel will be selected as follows: the parties will request a list of
ten (10) arbitrators drawn from the AAA's panel of commercial arbitrators (who are experienced in and familiar with the AAA's Procedures for Large, Complex Commercial Disputes). From this list, both parties will each choose one arbitrator. After they have been notified of their panel selection,
the two (2) arbitrators will agree on a third arbitrator from the list of ten (10), who will be the chair of the panel, and the panel will be final. The decision of the majority of the arbitrators will be the panel’s decision. The arbitrators will not have the authority to add, change, or disregard any term of
these Terms and Conditions to award incidental, consequential, or punitive damages (including, but not limited to, loss of use, unjust enrichment, and/or lost prolits), or exceed the remedies provided by the limitation of liability of these Terms and Conditions. The panel’s decision will be binding
and judgment on the arbitration award may be entered by a court of competent jurisdiction. Arbitration will be the final remedy for any dispute between the parties arising out of these Terms and Conditions, provided, however, that nothing herein will prevent either party from seeking a court
order for injunctive relief (in addition to other remedies) to stop or prevent misuse or mi on of its marks, confidential or proprietary information, or ofits property, in a court of law. Al arbitrations will be conducted in English.
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Severability. If any section of these Terms and Conditions is held invalid, void, or unenforceable for any reason that section will be severed, and all other sections of these Terms and Conditions will remain valid to the extent permissible under law.
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for Large, Complex

Modifications. These Terms and Conditions are the entire and complete agreement between the parties and any other or with respect to its subject matter. Under no circumstances will any preprinted, additional, or different terms and
conditions on your requests for quotation, purchase orders, invoices, sales or marketing materials, emails, any or other business app\y to any Services or Quotation or bind us in any manner. Modifications that have not been made by us or that have not
been accepted by us in a written or emailed confirmation from us are not accepted by us, and commencement of performance will not signify by us of any such Any such icati are excluded from our agreement, and such modifications will not be a binding

agreement on us.
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Order of Precedence. Except for conflicts with Section 3 (Payment Terms), Section 5 (Estimated Schedule and Price) and Section 10 (Cancellation Fees), these Terms and Conditions will take precedence over any conflicting terms in any Quotation.
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Electronic Signature. These Terms and Conditions may be executed and delivered by facsimile, PDF, or by means of other electronic signature. Our electronic, digital, or hard copies of these Terms and Conditions, your acceptance, and Quotations as signed, or otherwise accepted, by you
will be the true, complete, valid, authentic, and enforceable copies of these documents. You agree that you will not contest the admissibility or enforceability of our copies in a court or any proceeding arising out of such documents.
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Force Majeure. Neither party will be liable for any failure or delay in the performance of its ohhgauons due to fire, flood, earmquake elements of nature, or acts of God, acts of war, terrorism, riots, civil disorder, rebellions, or other similar cause beyond the reasonable control of the party
affected, provided such default or delay: (i) could not have been prevented by 5 (ii) cannot be (iii) and the party hindered or delayed immediately notifies the other party describing the circumstance causing delay.
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