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1. Summary

Eight instantaneous gas water heaters (IGWHs| were tested, including:

. a mechanical ignition type

° a number of electronic ignition types

. types designed for external mounting

. a type designed for internal mounting

° a range of capacities

° different (current) energy star ratings types.

These IGWHSs were tested to determine the quantity of water which flowed through the test unit from the time the
unit was turned on until the time the flow from its outlet reached an appropriate temperature differential relative to

the final steady state temperature of the water.

Each of the test water heaters were installed in accordance with the manufacturers' instructions and instrumentation
appropriately connected. A data logger was used to collate the data. The test procedure which was applied
closely followed the test method specified in Australian Standard

AS 4552: Gas fired water heaters for hot water supply and/or central heating.

The quantity of water which flowed through the test unit until the water reached a steady state temperature was
measured for a variety of water temperature settings, water pressures and water flow rates. The water which was
wasted was determined from the data logger information using temperature differentials of 5°C and from the

average steady sfate temperature as the reference criteria.

The study found:

a) Instantaneous gas water heaters wasted substantial quantities of water and there were significant
differences between water heaters in respect to the quantity of water wastage - enough to
warrant these products being considered for inclusion in the WELS program. Under some (normal)
conditions it was found that af the 5°C and 1°C temperature differentials, 64.6 L and 93.1 L of

water was wasted daily.

b) The sef up and test procedure for ascertaining water wastage should be the same as that specified

for determining gas consumption.

cl The quantity of water wasted should be determined independent of gas consumption
deferminations, until there is positive evidence that water wastage, as defermined from theoretical

calculations using gas consumption dafa and that defermined directly are equivalent.
d) Water wastage should be determined using at least:
i) the maximum water flow

ii) the highest temperatures rises obtained without and with (if available] a remote

tfemperature confroller
i) the standardised pressure of 320 kPa
iv) a reference temperature differential that is 90% of the steady state temperature.
The reference differential should not exceed 5°C.

e) To account for additional quantities of water wasted by some heaters that have a heating profile
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which oscillates substantially {with ever decreasing amplitude) around the steady state temperature
until the steady state is reached, the water which is wasted should be defermined not from a point
on the initial rise of the temperature curve but from a point on the curve that is equivalent to the
reference differential temperature, immediately before the steady state temperature.

f) Although the quantity of water wasted from an instantaneous water heater would be more
realistically defermined from data taken from a distant draw-off point (e.g. a shower that is
connected fo the heater via typical plumbing), rather than taken from the heater outlet itself, it is
suggested that water wastage should continue to be determined from the outlet of the heater, so as
fo maintain parity with storage water heater procedures.

Not all of the water will actually be wasted, as some end-uses (such as for bathtub filling or
washing machines) will retain and use inifial, below-temperature flows. For the purposes of the
study, all wastage is assumed to go to drain. In future, monitoring of actual end use patterns is
recommended in order to establish data on actual percentages of startup losses wasted to drain.

2. Principle

The principle of this study was to assess a broad range of gas instantaneous water heaters in terms of the water
which would normally be wasted while waiting for the unit to heat the water to an appropriate femperature.

The study was also fo closely follow the test method specified in Australian Standard
AS 4552: Gas fired water heaters for hot water supply and/or central heating.

Further, the study not only infended to take info consideration measurement of the water wasted as determined
from the outlet of the heater, but also as defermined from a distant discharge af the end of a typical plumbing pipe
run connected to the water heater. The discharge included a variable flow rate device, a fixed flow rate device (a
shower having flow rate of 7.5-9.0 L/min which equates to a 3 star water rating) and an unresricted opening.
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3. Produdis

The products in this study were selected so as to cover:

. a mechanical ignition type

° an electfronic ignition type

. types designed for external mounting
. a type designed for infernal mounting
° a range of capacities

. different (current) energy star ratings.

Eight products were selected for the study and were independently purchased through refail outlets. The products

comprised:
. one mechanical water heater having a capacity of 16 L/min
. seven electronic water heaters, including -
. one unit having a capacity of 26 L/min and intended for internal installation
. six units having capacities ranging from 16 /min to 32 L/min and each intended for external

installation.

One of these unifs had a current gas energy rating of 6 stars.
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4. Testing

4.1 Set Up

Each of the test water heaters was visually examined for any obvious defects which could affect its performance.
As no defects were observed, each unit was separately mounted, in accordance with the manufacturer's
instructions, onto a support rig. All adjustable controls on each of the water heaters were checked to ensure that
they were within the manufacturer's recommendations.

The plumbing and instrumentation for determining water wastage was as illustrated in Figure 1 below.

To ascertain the effects of typical plumbing and pipe runs on the amount of water wasted, the outlet of the heater
was connected to a 4 metre length of DN 20 pipe, followed by a 1 mefre length of
DN 15 pipe. The end of this pipe was:

. connected to a variable flow restriction device, which would allow the flow rate to be adjusted to a
minimum that would just maintain burner operation

or

. connected to a fixed flow restricted outlet (a shower rose with a flow rate of 7.5-9.0 L/min, which is
intended fo represent a medium flow rate)

or

. unrestricted (so as to allow maximum flow).

A high speed data logger having a sampling period of 0.2 seconds was used to record each of the following
parameters:

1. time in 0.2 sec intervals

air temperature in °C

heater inlet water pressure in kPa
heater inlet water temperature in °C
heater outlet water temperature in °C

water flow rate in L/min

N OO0 A W N

cumulative water volume passing through the water heater in litres.

4.2. Methodology

The study primarily focussed on defermining the amount of water which was wasted during the initial warm-up of
a water heater from a cold start. The methodology used fo obtain water wastage data closely followed the test
procedure specified in Australian Standard AS 4552: Gas fired water heaters for hot water supply and/or central
heating.

Although AS 4552 focuses on defermining the thermal efficiency of water heaters, it was noted that the Standard
is currently being revised to not only more accurately determine the thermal efficiency of water heaters, but also
fo enable the water wastage to be calculated. As defails of revised test procedures were not available, this study
adhered (as closely as required) to the fest procedure in

AS 4552.

1 DN refers to nominal diameter (Diametre Nominal) in metric units (millimetres).
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Following set up of the water heater and test equipment, the testing procedure was as follows.

With the water heater turned off, water from the temperature controlled tank was allowed to flow through the
heater.

The water pressure and flow rate were sequentially adjusted so the water pressure was:

a 150 kPg
b 320kPa
c) 500 kPa

d) 750 to 1,000 kPa.

For each of the above pressures (or as considered appropriate), the flow rate was sequentially adjusted so that
outlet from the heater was directed through the:

i) variable flow restrictor
ii) fixed flow restrictor

or
iii) unrestricted outlet.

For the mechanical ignition units the bumner and water tap seftings were each sequentially set at minimum and

then maximum.
For the electronic ignition units the temperature of the water heater was also sequentially sef at:

1. the water heater default temperature (i.e. the water heater temperature that is preset on the unit if no

remote temperature controller is fitted)

2. 37°C via a fitted temperature controller
3. 50°C via a fitted temperature controller
4, 60°C via a fitted temperature confroller

or, where appropriate,
5. 75°C via a fitted temperature controller.

The data logger was then activated, followed by the activation of the water heater, and then water at the

specified outlet temperature seffing, flow rate, and supply pressure was allowed to pass through the heater.

For each sef of condifions indicated above, the unit was operated unfil a steady outlet water femperature was
achieved [typically 2-3 minutes).
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5. Test results

5.1 Water heating profile graphs

The water heating profiles obtained for the test units in this study form three shapes.

1. A form which, within a short time period, indicates an initial sharp rise in outlet water temperature up to
a point that is marginally below the steady state temperature, and then over a longer period of fime the
temperature rises gradually unfil a steady stafe is reached (see Figures 2 and 3 below).

2. A form which, within a short time period, indicates an initial sharp rise in outlet water temperature up to
a point that marginally exceeds the steady state temperature, and then over a longer period of time the
temperature either falls gradually until steady state is reached, or the temperature oscillates to below
the steady state temperature then above the steady sfate temperature and so on [with ever decreasing
amplitude] until a steady state is reached (see Figures 4 and 5 below).

3. A form where, within a short time period, there is an initial sharp rise in output water femperature up fo
a point that substantially exceeds the steady state temperature, and then over a longer period of fime
the temperature either falls gradually until steady state is reached, or the temperature oscillates to below
the steady state temperature then above the steady state temperature and so on (with ever decreasing
amplitude) until a steady state is reached (see Figure 6 below).

Depending on the heating profile of the water heater, the criteria selected for determining the water wastage
can produce significantly different results. Clearly, an important reference is the steady state temperature, and the
water wasfage needs o be determined with reference to that femperature.

AS 4552 specifies an ouflet water reference temperature that is:
a 90% of the steady state temperature, for determining the heating capacity of a water heater, and
b) a temperature rise of 45°C, for determining the annual gas consumption of a water heater.

Although it was possible to use a reference temperature which was 90% of the steady state temperature for this
study, it was not always possible o affain a temperature rise of 45°C because of the need to determine water
wastage at lower temperature settings. As such, a 45°C rise in temperature could not be used as a reference

femperature.

Since the object of this study was to gather diverse water wastage data, it was decided for simplicity to use
reference temperatures that were differentials of five degrees (tas) and one degree [ta1) from the steady state

femperature.

Water Wastage of Instantaneous Gas Water Heaters - A report for the Water Efficiency Labelling and
Standards (WELS) Scheme




FIGURE 2 — WATER HEATING PROFILE (Example 1)
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FIGURE 3 — WATER HEATING PROFILE (Detail of Example 1)

TEST UNIT A - (320 kPa Min Min MED)

Inlet Water Outlet Water Discharge Water Flow Rate Water Pressure

Tempt. Tempt. Tempt.

1200

=T 1100

[}
£
[T}
-
=3
(%)
—
(%]
w—l
=
—
(]
=
-
S
=
=
f=4
—
wv

.1.\.1|.lt|.|1r1|J\J| e ‘ T T 1000

Temperature (°C)

55

50

45

40

35

30

25

20

3.0 4.0 5.0 6.0 7.0 8.0

Water Volume (L)

900

800

700

600

500

400

300

200

100

(edy) ainssaud J91p\

=
=
S
= 7]
=
]
@
==
[
—
>~
<
=
2
=)
o=
3=
bl
R
D
-—
=
"]
-
—
[
(=]
——
—
-
(-]
o
o
—
<
.
(%)
—
D
—
S
D
==
—
D
-—
=
(%)
(=4
(-]
(%)
=
(-
o
=
S
—
=
S
—
[
=
o
(-]
("]
(=]
S
-
w
=
R
D
-—
=




Temperature (°C)

3 & B B g & &8 & g g g g &
| e
L \"\
= -\\
o = ! \\
! |
I T "3 m
1 \ g G)
- i e C
L 1 \‘\. py)
s 4 ~c— \ m
| : B Rt
_ =
g c o
- | < M
£ 4 = A
B W I
CL e > 3
g . 7:| & =2
s ENS N 2
s B 1 ‘é o Q
2 T il 3 T
P | -
: g I
[ =7 Som
2 1 o=
i - A 0
[ N - o
el ¢ 3
L [ S —
L= o
~ 1 )
[ :
:
g_: | 3 5
L=
[ |<
b-: ——
=

ool
00l -jb
002 =
00¢
o L
0s L
0.
008 L
006 L
000}
00LL L
00z}

(2]
o
o

Water Pressure (kPa)

Water Wastage of Instantaneous Gas Water Heaters - A report for the Water Efficiency Labelling and
Standards (WELS) Scheme




Temperature (°C)

- - N N w w B » a o D (=] ~
o o o a o a o a o a =} a o

00

0l

0¢C

1dwa)
J9)eM) 191U

0¢

dwa)

I8)eM 1IN0

(184

dwa)

(77) awnjop sa3em
0's

1sjeM ©BJRYDSI

09

(™ ¥4 ‘0,09 ‘edX 02€) —3 LINN LS3L

8jey Mol

(¢ ajdwex3) 371408d ONILVIH ¥3LVM — S J¥NOI4

0.

e S e
ainssald J8)ep\

0'8

0'6

00k

0oL
002
00€
(0[0}4
00S

D
o
o

00, ==
008
006 ==
000} ==
00LL ==
00zt

(ed¥) ainssaid 19)ep\

Water Wastage of Instantaneous Gas Water Heaters - A report for the Water Efficiency Labelling and
Standards (WELS) Scheme




FIGURE 6 — WATER HEATING PROFILE (Example 4)
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5.2 Water wastage tables

The water wastage values in Tables 1 1o 10 are all determined relative to first occurrence of temperature
differentials of 5°C [i.e. tas) and 1°C (i.e. ta1) from the average steady state tfemperature achieved by that test
product. In other words, the water wastage was the volume of water which flowed through the unit from the time
the burner of the unit was activated until the temperature of the water (as recorded by the data logger| reached,

on the first occurrence, the temperature differentials of 5°C and 1°C from the average steady state temperature.

Even where a test product had a water heating profile similar to that illustrated in Figure 6, the water wastage in
the Tables reflect what was determined at the first occurrence of temperature differentials and not at the second
(or even) third occurrence of the temperature differentials.

If taken from these subsequent points, the water wastage would have been substantially greater than that
indicated in the Tables.

Table 1 indicates the average water wasted (as determined af the outlet and, in some cases, at the draw-off
discharge point) for each of the products at temperature differentials of 5°C (i.e. tas) and 1°C [i.e. ta1) for all tests
in the appropriate tables for that product.

Table 1 also indicates a maximum quantity of water wasfed that for some test seffings was notably greater (by a
factor of about 2 or more) than that determined for most other test setings applied to that product.

Table 2 is similar to Table 1 but it indicates the average water wasted at the outlet (and in some cases, at the
draw-off discharge point) for each of the test products as determined on a daily basis, which for AS 4552 gas
energy determinations is equal to 19 draw-offs.

As can be observed from Tables 1 and 2, the amount of water wasted by water heaters is substantial and varied,
and as such meet the criteria for these products o be included info the WELS scheme.

It should also be noted that the actual spread of data in Tables 1 and 2 within each product and between the
products is even greater than that indicated. This is because the values in these tables are the average values
calculated using data obtained under all pressure, flow rate and temperature rise conditions. More accurate
values can be obtained by comparing specific data in the appropriate Tables.

It should also be noted that the quantity of water wasted, as determined from a draw-off discharge, was about
1.4 to 2.7 times greater than that determined af the outlet of the product.

Clearly, plumbing from the water heater to a draw-off point has a major effect on the true quantity of water
wasted.
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Table 1 Water wasted per test

Water wasted

Water heater At outlet At discharge

tas tar tas ta

(L) (L) (L) (L)
Test Unit A 2.1 4.4 (max 8.0)
Test Unit B 1.2 14 (max 9.7) 3.2 3.4 (max 11.6)
Test Unit C 2.5 3.4 3.9 4.9
Test Unit D 1.3 1.4 [max 5.6)
Test Unit E 2.2 3.3
Test Unit F 1.4 2.3
Test Unit G 2.0 2.8
Test Unit H 2.0 2.4

Table 2 Water wasted daily

Water wasted

Water heater At outlet At discharge

tas tar tas tar

(L) () () ()
Test Unit A 399 83.6 (max 152.0)
Test Unit B 22.8 26.6 [max 184.3) 60.8 64.6 (max 220.4)
Test Unit C 475 64.6 74.] Q3.1
Test Unit D 247 26.6 [max 106.4)
Test Unit E 41.8 62.7
Test Unit F 26.6 43.7
Test Unit G 38.0 53.2
Test Unit H 38.0 45.6
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Tables 3 to 10 indicate each of the parameter settings (i.e. pressure, flow rate, temperature /burer and water tap)

and the test results obtained for each of the products.

A descripfion of the parameters referenced in the Tables is as follows:

Burner setting

The burner seffing on the test product which was adjusted to either:

. minimum gas flow that that would just maintain burer operation
or
° maximum gas flow.
Tap sefting The tap setting on the test product which was adjusted to either:
. minimum water flow that just enabled the product to continue to perform
or
. maximum water flow.
Pressure The water pressure at the inlet of the water heater.
Flow rate MIN | The flow rate through a variable flow restriction af the discharge end of the water
heater, which is adjusted to a minimum flow that would just maintain burner
operation.

Flow rate MED

The flow rate through a fixed flow restriction which was a shower rose having a flow
rate of 7.5-9.0 L/min, at the discharge end of the water heater.

Flow rate MAX

The flow rate through an unrestricted opening at the discharge end of the water

heater.

Tour The average steady state temperature of the water (in °C), af the outlef of the water
heater or af the discharge.

T The average temperature of the water (in °C), at the inlet of the water heater.

Tors The difference in temperature between T -and T .

WWa1 The quantity of water which flows from the water heater (in litres) from the fime the
unit's heater is actfivated to the time of the first occurrence of a temperature differential
of 1°C from the average steady state tfemperature.

WWas The quantity of water which flows from the water heater (in litres) from the fime the
unit's heater is activated to the time of the first occurrence of a temperature differential
of 5°C from the average steady state tfemperature.

N The time period (in seconds), from the time the unit's heater is activated to the time of
the first occurrence of a temperature differential of 1°C from the average steady state
femperature.

tas The time period (in seconds), from the time the unit's heater is activated to the time of
the first occurrence of a temperature differential of 5°C from the average steady state
femperature.

FRAV The average flow rate of water (in litres per minute) through the water heater from

the time the unit's heater is activated to at least the time the water from the heater
aftains a steady sfate temperature.
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The data collected by the data logger is extensive and not all of this data is indicated in the Tables.

All data collected by the data logger will be retained for future reference, such as for recalculating the water
wastage if different criteria are proposed other than that used in this study.

Further, it should be noted that the data logger collected gas consumption data for a number of test products. As
such, it should be possible to calculate the water wastage using the energy method that may be proposed in the
revised AS 4552, in order fo correlate that defermination with the water wastage defermined in this study.

6. Conclusions and recommendations

a) Even though the data in Tables 1 and 2 indicate average quantities of water wasted for each of
the units when subjected to a variety of temperatures, pressures and flow rafe seffings, from Table 3
it is particularly clear that:

i) instantaneous gas water heaters waste substantial quantities of water
i) there are significant differences in water wastage from different water heaters.

Specific data in Tables 3 to 10 indicate even greater water wastages. For example, Table 5
indicates wastages of 3.4 L atf tas and 4.9 L at tas. This franslates to being 64.6 L and 93.1 L of
water wasted daily.

In view of the large quantities of water which are wasted and the range of wastage between
different products, it is proposed that gas instantaneous water heaters be considered for inclusion
info the WELS program.

b) While it is recommended that the set up and test procedure for determining water wastage should
be the same as that for determining gas consumption, it is not recommended that the actual water
wasfage defermination at this stage be calculated from the gas consumption determinations. This
is because the gas consumption determination is ascertained from data obtained after the water
temperature from the heater attains steady state conditions whereas the water that is run to waste
occurs before (i.e. while waiting for] the water temperature from the heater attains steady state
conditions. Unless such an anomaly can be reconciled, any proposed theoretical calculation of
water wastage using the gas consumption data would need to be corroborated with the direct
water wasfoge determination.

cl It is recommended that the reference temperature differential from the steady state temperature
which is selected for determining water wastage should preferably be the same as that specified in
the revised method for determining gas consumption, when this is published. Preferably, to maintain
proportiondlity, the reference temperature differential should be a percentage of the steady state
temperature. The current AS 4552 uses 90% of the steady state temperature for determining the
heat capacity of a water heater and this percentage is recommended for determining water
wasfage. The reference differential should not exceed 5°C.

d) It is recommended that water wastage be determined from a point on the heating profile curve
that is equivalent to the reference differential temperature immediately before the steady state
tfemperature and not from a point on the initial temperature rise. This procedure would not affect
the determination of water wastage results obtained from products that had heating profile curves
shown in Figures 2 to 5. However, it would take account of the additional water that would be
wasted by products which had a heating profile curve similar to that indicated in Figure 6, where
the initial femperature rise substantially exceeds the steady state temperature and then oscillates
around the steady state temperature for a profracted period before reaching steady sfate. In
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other words, the procedure would take account of water that is at a temperature higher than that
required {and could cause scalding) which is just as unusable as water that is foo cold.

el As is evident from the data in Tables 3 to 10:

o The time taken for the water to attain a steady state temperature reduces (for the same
water pressure and target temperature) as the flow rate increases.

However, as is also evident from the same tables, although the time period is reduced the
quantity of water wastage increases as the flow rate increases.

Since user behaviour would tend fo turn a tap or shower on fully to minimise waiting time
(and thereby increase water wastage) water heaters should include determinations of
water wastage af full flow. It is recommended that water wastage determinations be at
conducted at maximum water flow.

o As the difference in water temperatures at the outlet and the inlet (i.e. T, . in Tables 3 to
10) increases, the water wastage also increases. As such, water wastage determinations
should include determinations af the higher temperatures. It is therefore recommended
that water wastage determinations should include deferminations at default temperature
where no remote temperature controller is available, or the default temperature or 50°C

(whichever is the greater] for units where a remote temperature controller is available.

f) Good reasons exist why water wastage should be determined from the end of a drow-off
discharge that is connected to the water heater via typical plumbing. These include not only
that the arrangement more closely represents an in-use situation but plumbing has a dampening
affect on water temperature as it absorbs some of the heat energy from the heated water. Such
dampening is advantageous for products which have heating profiles such as that indicated in
Figure 6, as it would reduce the risk of serious scalding. However, as indicated in Tables 1 and 2,
water wasfage values from a connected discharge are substantially greater than those determined
directly from the water heater outlet.

IF it was suggested that the water wastage for instantaneous gas water heaters be determined
relative to a distant draw-off discharge, and it was argued such a determination would not
disadvantage any manufacturers/suppliers because all would need to comply to the same
requirements, there would be substantial resistance to such an approach. This would primarily be
because manufacturers and suppliers of instantaneous gas water heaters would consider such an
approach as being a disadvantage when such water wastage figures are compared with those of
storage water heaters.

Therefore, it is recommended that unless there is parity between the test procedure of
instantaneous water heaters and storage water heaters the determination of water wastage from

instantaneous gas water heaters should be, at this time, from the outlet of the water heater.

Water Wastage of Instantaneous Gas Water Heaters - A report for the Water Efficiency Labelling and
Standards (WELS) Scheme




Water wastage — instantaneous gas water heaters
Table 3 — Test unit A (p. 1/4)

Burner setting

Flow Min Max
Pressure qmﬂ.m Tap setting
(kPa) setting . :
Min Max Min Max
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T,.=503C T,.=522C
T, =21.7°C T,=223C
T,=286C T,=29.9°C
. WWas=1.4L WWas=1.5L
Min tas=19.5 sec tas =19 sec
WWa1=6.0L WWa1=4.6L
ta1=82.5 sec tA1=61sec
FRAV=4.4 L/min FRAV=4.3 L/min
T, =638C T,.=474C T,.=768C T, =478C
T,=209°C T,=218C T,=213C T,=214C
T=427°C Ty=256C Ty=555C Ty=264°C
WWas=2.2L WWas=1.7L WWas=23L WWas=1.6L
H_.mO _/\_mQ tas= 18 sec tas=15 sec tAs =19 sec tas= 14 sec
WWar=73L WWwar=4.11L WWwa1=4.8L WWar=56L
tA1=61sec tar1=35 sec ta1=41 sec ta1=47 sec
FRav=7.1 L/min FRAv=6.9 L/min FRav=7.0 L/min ~ FRav=7.2 L/min
T,,.=63.0°C T,.=454C T,.=7557C T, =529C
T,=214C T,=206°C T,=217°C T,=209°C
T=416C Ty=248C Ty=538C T=320C
M WWas=2.1L WWas=2.0L WWas=23L WWas=26L
ax tas= 16 sec tas =10 sec tas =17 sec tas=12 sec
WWar=5.2L Wwar=39L WWar=45L WWa1=8.0L
ta1=41 sec tar=19 sec ta1=35sec ta1=38 sec

FRav=7.3 L/min

FRav=12.0 L/min

FRav=7.3 L/min

FRAv=11.6 L/min
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Water wastage — instantaneous gas water heaters
Table 3 — Test unit A (p. 2/4)

g

i -]
Burner setting W.m
. —_
Flow Min _ Max S o
rate . ==
Pressure . Tap setting = =
(kPa) setting - . =<
Min Max Min Max s 3

—d
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge & |m

i
s &

T,.=813C T,.=478C T, =49.7°C =

T, =220°C T,=209°C T,=204°C W

T,e=594°C G%ﬂ Nm.oam_. &?H No.wgm_. dm

H = n5=1.5 n5=1.5

Min WWas=23L Vi Vs =

tAs =42.5 sec tas =17 sec tas= 17 sec N

WWa1=6.4L WWwa1=3.8L WwWar=4.0L -

ta1=109 sec tA1=42 sec ta1 =45 sec Mu

FRAV= 3.6 L/min FRAV=5.2 L/min FRAv= 5.1 L/min @

<

@

T,=61.07C T,.,=486°C T,.=743C T,.=510C 2

T,=219C T,=21.6C T, =21.9C T,=213C M

T =39.1°C T, =270C T, =524C T, =297°C m

320 _/\_QQ WWas=22L WWas=24L WWas=27L WWas=1.8L o

tAs =16 sec tas=17 sec tas =20 sec tas =13 sec S

WWar=54L WWar=4.4L WWar=4.6L WWar=4.6L =

tA1=43 sec ta1=32sec ta1=35sec ta1=35sec m

FRav=7.5L/min FRAV=7.9 L/min FRAV=7.4 L/min FRAv=7.7 L/min w

>

o

@

=

=

T,.=617°C T,.=433°C T,.=743C T,.=503°C M

T,=21.7°C T,=209°C T,=216C T,=20.7°C "

T, =40.0C Te=224C T=527°C T=29.6C =

WWas=22L WWas=2.2L WWas=2.4L WWas=2.7L S

Max

tAs =16 sec tas =9 sec tAs5=16 sec tas=10 sec (1)

WWar=58L WWar=3.2L WWa1=43L WWa1=4.7L W...

ta1 =44 sec tar=13 sec ta1=31sec ta1=20 sec .m

FRAv=7.4L/min FRAV=13.4 L/min FRAV=7.4 L/min FRAV=13.4 L/min W

T
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Water wastage — instantaneous gas water heaters

Table 3 — Test unit A (p. 3/4)

Burner setting

Flow Min Max
rate .
Pressure . Tap setting
Min Max Min Max
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T,.=50.5C T, =924°C
. T,=21.8C T,=218C
Min T, =28.7°C T, =706C
WWas=1.6L WWas=2.6L
WWa1=4.0L WwWar=6.2 L
FRAv=4.3 L/min FRAV=4.2 L/min
T,=502C T,=700°C T, =46.8C
T =17.4°C T =16.4°C T =16.5°C
500 Med T, =328°C T, =536°C T, =303°C
WWas=2.1L WWas=25L WWas=1.8L
WWwar=6.3L WWa1=3.8L WWar1=3.3L
FRAV=7.2 L/min FRAv=7.2 L/min - FRAv= 7.5 L/min
T, =486°C T, =352C T, =687°C T, =426C
T,=166°C T =175C T,=166°C T, =15.1C
Max T, =319°C T,,=17.8C T, =52.1°C T,,=275C
WWas=1.81L WWas=2.2L WWas=24L WWas=2.6L
WWa1=26L WWa1=4.0L WWa1=4.0L WWa1=3.8L

FRAV=7.4 L/min

FRaAv=13.5 L/min

FRAV=7.4 L/min

FRav=14.3 L/min
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Water wastage — instantaneous gas water heaters
Table 3 — Test unit A (p. 4/4)

= 2
) s §
Burner setting WM
Flow Min _ Max 29
rate ==
Pressure . Tap setting ==
Min Max Min Max S 5
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge ad m
s &
=
[
=
e
; S
Min =
—
—
©
-5
[
—
<t
@
[
-
3
T, =488C T,=41.2°C T, =687°C T, =46.0C =
T,=17.3C T,=17.3C T,=169°C T,=16.0°C 5
T .=315C T =23.8C T, =518C T .=300C s
diff diff diff diff
800 Med WWas=18L WWas=17L WWas=2.1L WWas =241 =
Wwar=3.5L WWa1=34L WWa1=3.2L WWar=3.1L 8
FRAV=7.4 L/min FRAv = 7.9 L/min FRav=7.4 r\3_3, FRAV=7.6 L/min Q
5
o
@
=
S
—
=
=]
-
T, =475°C T, =325C T, =686C T, =432°C 2
T, =166°C T, =156C T,=17.0C T, =159°C =
Max T,=309°C T,=169C T=516"C T=273C ®
WWas=2.2L WWas=2.2 L WWas=24L WWas=2.6L Wu
WWai=4.1L WWa1=3.8L WWar=3.2L WWa1=39L -
FRav= 7.5 L/min FRav = 14.1 L/min FRAV= 7.4 L/min FRAV=14.2 L/min m
T
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Water wastage — instantaneous gas water heaters
Table 4 — Test unit B (p. 1/5)

Flow Temperature control setting
Pressure mmﬂ_ﬂ g
(kPa) 37°C Default 50°C 60°C 75°C
At heater outlet | Atdischarge | At heater outlet | At discharge At heater outlet | At discharge | At heater outlet | At discharge | At heater outlet | At discharge
Min
150 Med

T, =475C
T, =153°C
T,=322°C
WWas=1.2L

_/\_m.X tas =8 sec
WWar=13L
ta1=9sec

FRAvV= 8.6 L/min
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Water wastage — instantaneous gas water heaters
Table 4 — Test unit B (p. 2/5)

Flow Temperature control setting
Pressure mmﬂﬁﬂ g
(kPa) 37°C Default 50°C 60°C 75°C
At heater outlet At discharge | At heater outlet | At discharge At heater outlet | At discharge | At heater outlet | At discharge | At heater outlet | At discharge
T,.=371°C T,.=367C T,.=473C T,.=49.8C T,.=593C T,.=734C
T,=16.6C T,=16.6°C T,=18.1°C T,=158C T,=17.5C T,=146°C
T,,=205C T, =20.1°C T,,=293C T, =34.0C T, =418C T, =588C
M _ n WWas=0.7 L WWas=2.4L WWas=0.8 L WWas=1.0L WWas=0.9 L WWas=1.4L
tas =12 sec tas =43 sec tas =13 sec tas =18 sec tas =17 sec tas =25 sec
WWa1=0.7L WWa1=2.8L WWa1=09L WWar=13L WWar=1.0L WWar=19L
ta1=13.5sec ta1=50 sec ta1=15sec ta1 =24 sec ta1=19 sec ta1=35sec
FRAv=3.4 L/min FRav=3.4 L/min FRAv=3.6 L/min FRav=3.4 L/min FRav=3.3 L/min FRav=3.3 L/min
T =37.1°C T, =369C T, =474C T, =455C T, =49.6°C T, =494°C T, =59.0C Ty =586°C T,,.=678C T,,=67.3C
T,=179°C T,=179°C T,=144C T,=144C T,=17.6°C T,=17.6°C T,=17.0°C T,=17.0°C T,=16.9°C T,=169°C
Ty=19.2°C Ty=19.0C Tye=33.0C Ty=311°C Ty =320C Ty=318C Ty =420°C Ty=41.5C Ty =50.9°C Ty =504°C
320 Med WWas=1.1L WWas=29L WWas=1.1L WWas=3.3L WWas=1.4L WWas=3.5L WWas=1.21L WWas=3.1L WWas=23L WWas =47 L
tas =8 sec tas =22 sec tas =8 sec tas =24 sec tas=10.5 sec tas =27 sec tas =9 sec tas=23.5 sec tas=17 sec tas =35 sec
WWar=14L WWa1=3.5L WWar=1.2L WWa1=9.1L WWar=2.1L WWar1=4.5L WWar=14L WWa1=33L WWa1=9.7L WWar=11.6L
ta1=11sec ta1=26sec ta1=8.5sec ta1=65.5 sec ta1=16 sec ta1=35sec ta1=10sec ta1=25 sec ta1="74sec ta1=89 sec
FRAv= 7.5 L/min FRAv=7.5 L/min FRAv= 8.2 L/min FRAv=8.2 L/min FRAv=7.7 L/min |[FRAv=7.7 L/mih| FRav=7.7L/min | FRAv=7.7 L/min| FRav=7.7 L/min | FRav=7.7 L/min
T,.=37.0C T,.=370C T,.=473C T,.=47.0C T,..=59.1°C
T,=164C T,=164C T,=143°C T,=143°C T,=17.1°C
T,=20.6°C T =20.6°C T«=33.0C T=327°C T=420°C
Max WWas=1.2L WWas=2.8L WWas=1.1L WWas=2.7L WWas=1.7L
tas =8 sec tas= 18 sec tas=7.5sec tas=18.3 sec tas=11sec
WWar=1.71L WWa1=3.6 L WWar=1.2L WWar=29L WWa1=2.8L
ta1=11sec ta1=23 sec ta1=8.3 sec ta1=19.5 sec ta1=18 sec

FRAv=9.2 L/min

FRAv=9.2 L/min

FRAv=8.3 L/min

FRav=8.3 L/min

FRAv=9.4 L/min
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Water wastage — instantaneous gas water heaters

Table 4 — Test unit B (p. 3/5)

Pressure
(kPa)

Flow
rate
setting

Temperature control setting

37°C

Default 50°C 60°C

75°C

500

Min

At heater outlet | At discharge

At heater outlet

At discharge At heater outlet | At discharge | At heater outlet | At discharge

At heater outlet | At discharge

T,.=475C
T,=16.0C
T=31.0C
WWas=0.9 L
WWar=1.0L

FRAv=3.6 L/min

Med

T, =474C
T,=15.0C
Tye=324°C
WWas=1.1L
WWar=1.2L

FRAv= 8.1 L/min

Max

T,.=473C
T,=15.0C
T=31.0C
WWas=1.2L
WWi1=13L

FRav=8.8 L/min
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Water wastage — instantaneous gas water heaters
Table 4 — Test unit B (p. 4/5)

IM (-]
s §
£3
Flow Temperature control setting =29
™

ra -
Pressure te ==
A_Anm.v mmﬂ—“_:@ A A S m (]
37°C Default 50°C 60°C 75°C S e
At heater outlet At discharge | At heater outlet | At discharge At heater outlet | At discharge | At heater outlet | At discharge | At heater outlet | At discharge m |m
&

=

(-]

m

- 3

Min 2

-

©

-5

[

1=

<t

P

=

S

Tow= 47.5°C m

T, =134°C 5

T =341°C

800 Med Wivss= 111 5

Wwar=1.2L %)

FRav=8.2 L/min S

w

=

[~

(-]

=

=

S

Tow= 59.0°C %

T,=163C —

T, =47.2°C )

Max WWas=17L e

WWwar=261L S

FRAv=19.1 L/min =

=

s

=




Water wastage — instantaneous gas water heaters

Table 4 — Test unit B (p. 5/5)

Flow Temperature control setting
Pressure mwﬂﬁ_ﬂ@
(kPa) 37°C Default 50°C 60°C 75°C
At heater outlet | Atdischarge | At heater outlet | At discharge At heater outlet | At discharge | At heater outlet | At discharge | At heater outlet | At discharge
Min
1000 Med
T, =473C
T,=147°C
—/\_mx ._.g,:H 326°C
WWas=1.1L
Wwar=1.2L

FRAvV=8.4 L/min
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Water wastage — instantaneous gas water heaters
Table 5 — Test unit C (p. 1/4)

Temperature control setting

Pressure _n_nm<<
(kPa) rate
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
150

Med
T,.=369C T, =547C T,.=478C
T, =15.0C T =146C T,=158C
T, =21.97C T, =40.1°C T, ,=320C

Max WWas=22L WWas=3.7L WWas=2.4L
Wwar=25L Wwar=53L Wwar=35L

FRAvV=22.9 L/min

FRAv=14.3 L/min

FRAv=17.9 L/min
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Water wastage — instantaneous gas water heaters
Table 5 — Test unit C (p. 2/4)

Temperature control setting

Pressure| IOW
setting 37°C Default 50°C

At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T,.=379C T,.=377C T,.=552°C T,.=552C T,.=476°C T,.=474C
T,=165°C T,=165C T,=157°C T,=157°C T,=169°C T,=16.9°C
T, =214°C T,,=21.2°C T, =395°C T, =395°C T,,=307°C T, =305°C
WWas=1.8L WWas=3.3L WWas=2.0L WWas=3.6 L WWas=1.8L WWas=3.4L

M _ n tAs=30.5 sec tas =57 sec tas=41.5 sec tas=74.5 sec tas =36 sec tas =66 sec
WWar=24L WWar1=43L WWar=23L WWar=6.3L WWa1=2.2L WWar=4.0L
ta1=39 sec ta1=73 sec ta1=47 sec ta1=130sec ta1=42.5 sec ta1=78.5 sec
FRav= 3.5 L/min FRav= 3.5 L/min FRAv=3.0 L/min FRav=3.0 L/min FRAv=3.0 L/min FRav=3.0 L/min
T,.=37.2°C T,.=358C T, =549C T,.=50.0C T, =47.9C T, =451°C
T,=164°C T,=164°C T,=16.2°C T,=16.2°C T,=164°C T,=164°C

320 T,s=208°C Tye=194°C T,=387°C Tye=338C T=315C Tyq=287°C

WWas=1.8L WWas=3.5L WWas=2.2L WWas=3.8L WWas=2.1TL WWas=3.8L

_/\_mQ tas =14 sec tas=27.5 sec tas =18 sec tas=29.5 sec tas =16 sec tas=29.5 sec
WWar=2.6L WWar=43L WWa1=2.8L WWar=4.21L WWwar=238L WWa1=43L
ta1=21 sec ta1=33 sec ta1=22 sec ta1=33 sec ta1=21.5sec ta1=33 sec
FRav=7.7 L/min FRav =7.7 L/min FRav =7.7 L/min FRAv=7.7 L/min FRAvV=7.7 L/min FRAV=7.7 L/min
T,.=370C T,.=369C T, =549C T,.=550C T,,.=479C T,.=477°C
T,=162°C T,=162°C T,=129C T,=129°C T,=149C T,=149C
T,;=208°C T,=207°C T, =42.0°C T, =42.1°C T, =33.0C T, =328C
WWas=23L WWas=4.0L WWas=3.4L WWas=5.3L WWas=2.5L WWas=4.3L

_/\_Q.X tas=6.5 sec tas=11.5sec tas=13.5 sec tas =22 sec tas =9 sec tas =16 sec
WWa1=26L WWa1=4.8L WWa1=49L WWa1=6.7L WWa1=34L WWar=54L
ta1=7.5sec ta1=13.5sec ta1=20 sec ta1 =28 sec ta1=12.5sec ta1=20 sec

FRav=27.7 L/min

FRav =27.7 L/min

FRav=13.5 L/min

FRAv=13.5 L/min

FRAV=17.4 L/min

FRAv=17.4 L/min
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Water wastage — instantaneous gas water heaters
Table 5 — Test unit C (p.3/4)

Temperature control setting

Pressure _u_w<<
(kPa) rate
setting 37°C Default 50°C

At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge

Min

500

Med
T, =368C T, =55.0C T, =47.8C
T, =145°C T, =153°C T, =155C
T, =223°C T, =39.7°C T, =323°C

Max WWas=24L WWas=34L WWas=3.1L
Wwa1=28L WwWar=5.0L WWar=49L

FRav =26.3 L/min

FRAV=14.5 L/min

FRav=18.1 L/min
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Water wastage — instantaneous gas water heaters =
=)
Table 5 — Test unit C (p. 4/4) 2
2
T t trol setti M.
emperature control setting =
Pressure| FIOW 2
A_A_Umv rate m
setting 37°C Default 50°C g
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge m
=
S
5
&
Min <
8
3
=
S
S
=
800 &
Med 3
2
5 o
s 5
" =
= &
-
2=
T, =546C g=
._.:_Hz.w“_ﬁ “ “\
ﬁiuwo.wom W =
Max WWas=3.0L = S
WWa1=4.7L = B
FRAv=14.7 L/min =&




Water wastage — instantaneous gas water heaters
Table 6 — Test unit D (p. 1/4)

Temperature control setting

Flow
Pressure w
r
(kPa) ate
setting 37°C Default 50°C 60°C 75°C
At heater outlet | Atdischarge| At heater outlet | Atdischarge | At heater outlet | Atdischarge | At heater outlet | At discharge | At heater outlet | At discharge
T, =505°C
T, =188°C
T,,=317°C
. WWas=0.8L
Min WWa1=08L
FRav = 3.3 L/min
150
Med
T, =464°C
T, =147°C
T, =317°C
WWas=1.1L
Max WWar=1.2L

FRAV=15.9 L/min
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Water wastage — instantaneous gas water heaters
Table 6 — Test unit D (p. 2/4)

Temperature control setting

Pressure Flow
(kPa) rate
setting 37°C Default 50°C 60°C 75°C

At heater outlet | Atdischarge| At heater outlet | Atdischarge | At heater outlet | At discharge| At heater outlet | At discharge | At heater outlet | At discharge
T,.=378C T, =49.8°C T, =59.0C T,.=734C
T,=144C T,=145°C T,=141°C T,=144°C
Tye=234°C Ty=353°C Ty=449°C Ty =59.0C
WWas=0.7 L WWas=0.9L WWas=0.9 L WWas=1.5L

_/\___)_ tas =12 sec tas=15 sec tas =16 sec tas =25 sec
WWa1=0.7 L WWar=1.2L WWar=1.0L WwWar=2.1L
ta1=12.5sec ta1=20 sec ta1=18 sec ta1=35 sec
FRAV=3.6 L/min FRAv=3.8 L/min FRAvV= 3.7 L/min FRaAvV= 3.7 L/min
T,.=37.0C T, =464°C T, =49.5C T, =59.1°C T,.=73.0C
T,=16.0C T,=156°C T,=172°C T,=16.8°C T,=141°C
Te=21.0C Ty =30.8°C Tye=323°C T =423°C Ty =589°C

320 WWas=1.0L WWas=1.0L WWas=12L WWas=1.0L WWas=161

_/\_OQ tas=7 sec tas =8 sec tas =9 sec tas =10 sec tas=11sec
WWar=1.1L WWar=1.0L WWar=14L WWar=1.1L WWar=19L
ta1=28sec ta1=9 sec ta1=11 sec ta1=10sec tar=13 sec
FRAV=7.7 L/min FRAvV=7.8 L/min FRAV=7.8 L/min FRAV=7.6 L/min FRAv=10.2 L/min
T,.=36.5C T, =46.1°C T,.=587°C T =731°C
T,=148C T,=155°C T,=154°C T,=17.0C
T=217°C Ty =30.6°C T =433°C Tye=56.1°C
WWas=2.6L WWas=13L WWas=1.1L WWas=1.6 L

Max tas =9 sec tas =9 sec tas=10sec tas=11sec
WWa1=56L WWar=13L WWar=1.2L WWwar1=18L
ta1=18 sec ta1=9 sec tar=11sec ta1=12sec

FRAV=22.4L/min

FRav=18.1 L/min

FRAv=12.3 L/min

FRAv=10.9 L/min
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Water wastage — instantaneous gas water heaters
Table 6 — Test unit D (p. 3/4)

Temperature control setting

Pressure _u_wé
(kPa) rate
setting 37°C Default 50°C 60°C 75°C
At heater outlet | Atdischarge| At heater outlet | Atdischarge | At heater outlet | Atdischarge At heater outlet | At discharge | At heater outlet | At discharge
Min
T, =462C
500 H =1 M%m_,mm
Med WWas=09L
WWar=1.0L
FRAv = 8.0 L/min
T ,=462C
T =154C
T, .=30.8C
Max WWas=19L
WWar=19L

FRAv=17.1 L/min
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Water wastage — instantaneous gas water heaters
Table 6 — Test unit D (p.4/4)

Temperature control setting

Pressure _u_w<<
(kPa) rate
setting 37°C Default 50°C 60°C 75°C
At heater outlet | Atdischarge| At heater outlet | Atdischarge | At heater outlet | Atdischarge At heater outlet | At discharge | At heater outlet | At discharge
Min
Tow= 46.4°C
T =15.8°C
800 ™ 306¢
Med WWas=1.0L
WWar=1.1L
FRAV=6.2 L/min
T, =368C T, =46.2°C T, =587C
T,=140°C T,=148C T,=15.2°C
T,e=228C T,=314C T, =435C
Max WWas=2.6L WWas=1.6L WWas=1.2L
WWa1=3.1L WWar=16L WWar=1.2L

FRAv=22.0 L/min

FRav=16.7 L/min

FRav=13.9 L/min
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Water wastage — instantaneous gas water heaters
Table 7 — Test unit E (p.1/5)

Temperature control setting

Flow
Pressure m”
r
(kPa) w.m
setling
37°C Default 50°C 60°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
T,.=372°C T,.=5057C T,,.=603°C
T =14.6°C T =14.5°C T =14.8°C
150 T, =226°C T,,=36.0°C T, =455C
Med WWas=1.2L WWas=1.1L WWas=1.1L
WWar=14L WWar=1.2L WWar=1.3L
FRAv=11.6 L/min FRAv= 8.1 L/min FRAv= 7.0 L/min
T,=37.1°C T,=505C T, =60.1C
T, =156C T,=150°C T, =152°C
T, =2157C T, =355°C T, =44.9°C
Max WWas=12L WWas=1.8L WWas=1.1L
WWar=14L WWar=2.1L WWar=13L

FRAV=7.4 L/min

FRAvV=15.8 L/min

FRAv = 6.7 L/min
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Water wastage — instantaneous gas water heaters
Table 7 — Test unit E (p.2/5)

Temperature control setting

Flow
Pressure :
rate
(kPa) i
setting
37°C Default 50°C 60°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T,.=387°C T,.=505C T,.=502°C T,.=603C
T,=16.8C T,=171°C T,=174C T,=17.1°C
T,,=21.9°C T, =334C T, =328C T, =426°C
_/\:3 WWas=1.0L WWas=1.1L WWas=1.0L WWas=1.0L
tas= 18 sec tas=19 sec tas =17 sec tas =16 sec
WWa1=4.6L WWa1=25L WWar=13L WWar=1.1L
ta1=80 sec ta1=45 sec ta1=22sec ta1=20sec
FRav= 3.5 L/min FRav= 3.5 L/min FRAv=3.4 L/min FRAv=3.4 L/min
T,.=371°C T,.=505C T,.=503°C T,.=603°C
T,=145°C T,=143°C T,=152°C T,=148C
320 T, =226C T,,=362C T,=35.1C T,,=45.5°C
_<_®Q WWas=1.2L WWas=1.3L WWas=1.1L WWas=1.2L
tas=7 sec tas=4 sec tas =8 sec tas=7 sec
WWar=14L WWar=1.5L WWar=1.2L WWar=14L
ta1=9sec ta1=>5sec ta1=9 sec ta1=8 sec
FRav= 8.3 L/min FRAv=7.0 L/min FRAV=7.6 L/min FRAv= 8.0 L/min
T,.=369°C T,.=502°C T,.=60.0C
T,=148C T,=149°C T,=16.3°C
T, =22.1°C T,,=353C T,,=337°C
M WWas=1.7 L WWas=29L WWas=1.5L
ax tas=10 sec tas=5 sec tas =6 sec
WWa1=20L WWa1=39L WWar=1.7L
ta1=11sec ta1=8 sec ta1=7 sec

FRav=17.7 L/min

FRAv=25.0 L/min

FRav=10.5 L/min
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Table 7 — Test unit E (p.3/5)

Water wastage — instantaneous gas water heaters

Temperature control setting

Flow
Pressure ;
rate
(kPa) i
setting
37°C Default 50°C 60°C

At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge

Min
T,.=367°C T,,=60.1°C

500 T =142°C T, =155C

ZmQ 1_|§: = NNmAﬁ ._|9: = #bmvﬁ
WWas=28L WWas=39L
WWar=59L WWar=74L
FRAv=5.7 L/min FRAV= 6.4 L/min
T, =368C T, =502°C T, =594°C
T,=160°C T, =138C T,=156C
T .=20.8°C T .=36.4C T,.=43.8°C

diff diff diff

Max WWas=16L WWas=15L WWas=23L

WWa1=2.0L WWar=1.7L WWar=2.7L

FRav=15.1 L/min

FRAv=12.4 L/min

FRAv=14.7 L/min
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Table 7 — Test unit E (p.4/5)

Water wastage — instantaneous gas water heaters

Temperature control setting

Flow
Pressure :
(kPa) am.m
settn S
Y 37C Default 50°C 60°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
750

Med
._.os =50.0"C ._.eE =50.7°C ._.s_ﬁ =60.6"C
._._= =14.2°C ._.; =14.2°C ._._: =16.5°C
Tye= 35.8°C Ty =34.1"C ﬂ;ua\:nn

_/\_QX <«¢<>m =46L <,Mc<>m =20L <<‘,_\<>m =18L
WWar=53L WWa1=39L WWar=36L

FRav=18.0 L/min

FRAv=18.5 L/min

FRAv=14.3 L/min
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Water wastage — instantaneous gas water heaters
Table 7 — Test unit E (p.5/5)

Temperature control setting

Flow
Pressure ;
(kPa) :w.m
settn
d 37°C Default 50°C 60°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
T ,=368C T, =50.1°C T,,=60.1°C
1000 T =150°C T, =150°C T, =148°C
Med T,,=218C T, =35.1°C T, =455°C
WWas=1.5L WWas=4.5L WWas=1.8L
WWa1=49L WWar=5.2L WWa1=4.2L
FRav = 8.3 L/min FRAV= 8.4 L/min FRAv = 8.3 L/min
T, =369C T, =504°C
T, =146°C T, =15.2°C
T, =223°C T, =352°C
_/\_mx WWas=1.8L WWas=23L
WWar=2.2L WWa1=3.7L

FRav=19.0 L/min

FRAv=18.6 L/min
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Water wastage — instantaneous gas water heaters

Table 8 — Test unit F (p.1/3)

Temperature control setting

Flow
Pressure t
rate
(kPa) i
setting 37°C Default
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T,.=365C T,.=539C T,.=47.1°C
T,=136°C T,=147°C T,=13.0C
T, =229°C T,,=392°C T, =34.1°C
Min WWas=0.9 L WWas=13L WWas=1.3L
WWar=1.7L WWar=2.1L WWar=2.2L
FRAV=4.2 L/min FRAV=4.1 L/min FRAv = 4.2 L/min
T = wm.mam T —s541°C Tou= ﬁ.wnn
T, =158C ™ _370°C T, =157C
150 T, =205°C Wlas— 131 T,,=315C
Med WWas=12L <<<<Euw.m_. WWas=1.2L
WWar=1.6L _um><uw@._,\3_3 WWa1=23L
FRav= 7.9 L/min ’ FRAv=7.9 L/min
T, =541C T,=473C
T, =158C T,=157°C
T,,=383°C T,,=31.6°C
Max WWas=23L WWas=3.6L
WWar=29L WWa1=48L

FRaAv=15.0 L/min

FRav=18.1 L/min
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Water wastage — instantaneous gas water heaters

Table 8 — Test unit F (p.2/3)

Temperature control setting

Flow
Pressure t
rate
(kPa) i
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T, =363C T, =540C T, =47.2°C
T,=134C T,=16.8C T,=14.0C
Ty=229°C Tye=37.2°C Tye=332°C
i WWas=1.0L WWas=1.4L WWas=1.3L
7\__3 tas =13 sec tas=22 sec tas=21 sec
WWar=1.7L WWar=2.2L WWar=2.1L
ta1=22 sec ta1=36 sec ta1 =35 sec
FRAV=4.7 L/min FRAv=3.7 L/min FRAV=3.6 L/min
Ty =364°C T, =540C T,.=47.2°C
T,=159C T.=16.7°C T, =159C
320 T,4=205°C T,=37.3C T,e=313C
WWas=1.1L WWas=1.4L WWas=1.2L
_/\_mn_ tas =9 sec tas=11sec tas =9 sec
WWar=1.7L WWar=26L WWar=2.1L
ta1=13 sec ta1=19 sec ta1=16 sec
FRAv=7.8 L/min FRAV=7.9 L/min FRAv=7.8 L/min
Max
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Water wastage — instantaneous gas water heaters

Table 8 — Test unit F (p.3/3)

Temperature control setting

Flow
Pressure ;
(kPa) :w.m
Setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Tow= 36.4°C Tow= 54.0°C Tow= 47.2°C
T.= 14.7°C T.= 15.5°C T.= 15.1°C
A T=21.7°C T=385C Te=321C
Min WWas=1.0L WWas=1.4L WWas=1.4L
WWar=1.7L WWar=25L WWar=2.21L
FRAV=4.2 L/min FRAV= 4.3 L/min FRAV=4.2 L/min
500
Med
Max
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Water wastage — instantaneous gas water heaters

Table 9 — Test unit G (p.1/4)

Temperature control setting

Pressure _n_m”<<
(kPa) :w.m
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T, =368C T, =543C T, =476C
T, =185°C T, =185°C T, =204°C
. T,.=183°C T,.=359C T,.=27.2°C
diff diff diff
Min WWas=09L WWas=1.4L WWas=1.2L
WWar=1.2L WWar1=18L WWar=15L
FRAv=3.3 L/min FRAV= 2.8 L/min FRAV= 2.5 L/min
150
Med
T,.=368C T . =544C T .=477C
T,=158C T,=16.2°C T,=153°C
T,.=21.0C T,.=382°C T,.=323C
diff diff diff
Max WWas=1.7 L WWas=291L WWas=29L
WWar=19L WWa1=3.7L WWar1=4.6L

FRav=22.6 L/min

FRav=14.7 L/min

FRav=17.3 L/min
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Water wastage — instantaneous gas water heaters

Table 9 — Test unit G (p.2/4)

Temperature control setting

Flow
Pressure :
rate
(kPa) i
Setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge

Min
T,.=36.9°C T, =543C T,.=476°C
T,=174C T,=154°C T,=17.7°C
T=19.5°C T,=389°C T =29.9°C

320 WWas=1.1L WWas=13L WWas=13L

_/\_mQ tas=7 sec tas=10 sec tas =9 sec
WWar=17L WWar=18L WWar=1.8L
ta1=12sec ta1=13 sec ta1=13 sec
FRAV=7.8 L/min FRAV=7.6 L/min FRAV=7.9 L/min
T,.=36.9°C T,.=544°C T,.=478C

.=157°C T,=16.0C T,=158C

T, =21.2°C T,,=384°C T,,=320C
WWas=2.1L WWas=2.6L WWas=24L

Max tas =5 sec tas =9 sec tas=7 sec
WWa1=35L WWar1=43L WWar1=35L
ta1=9sec ta1=16 sec ta1=11sec

FRAv=26.1 L/min

FRAv=14.7 L/min

FRAav=17.4 L/min
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Water wastage — instantaneous gas water heaters

Table 9 — Test unit G (p.3/4)

Temperature control setting

Flow
Pressure w
r
(kPa) w.m
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
500
Med
T,=367°C T, =544°C T,=476C
T, =13.8°C T, =153C T,=143C
T, =229°C T, =39.1°C T, =33.2°C
Max WWas=2.1L WWas=2.38L WWas=2.8L
WWar1=241L WWwa1=3.8L WWar=441L

FRAV=26.9 L/min

FRAV=14.6 L/min

FRAv=17.0 L/min
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Water wastage — instantaneous gas water heaters
Table 9 — Test unit G (p.4/4)

Temperature control setting

Pressure Flow
(kPa) rate
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
800
Med
Tow= 54.4°C
T, =164°C
T,=38.0C
Max WWas=2.5L
WWar=34L

FRAv=14.8 L/min
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Water wastage — instantaneous gas water heaters

Table 10 — Test unit H (p.1/4)

Temperature control setting

Flow
Pressure w
r
(kPa) poos
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
150
Med
T, =365C T, =541°C T, =47.2°C
T, =154°C T,=160°C T, =157°C
T,=21.1°C T,,=38.1°C T, =315C
WWas=1.7L WWas=24L WWas=2.0L
7\_mX tas =6 sec tas=7 sec tas =6 sec
WWar=2.1L WWar=34L WWar=2.2L
ta1=7 sec ta1=10sec ta1=7 sec

FRAv=22.6 L/min

FRav=20.2 L/min

FRAv=21.0 L/min
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Water wastage — instantaneous gas water heaters

Table 10 — Test unit H (p.2/4)

Temperature control setting

Flow
Pressure ;
rate
(kPa) i
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
T,=36.2C T =541C T,.=472°C
T,=145C T,=214C T,=19.0°C
T,=217°C T,=327°C T, =282°C
. WWas=1.1L WWas=1.3L WWas=1.3L
Min tas =19 sec tas =28 sec tas =25 sec
WWar=14L WWar=15L WWar=15L
ta1 =24 sec ta1=33 sec ta1=31sec
FRAv=3.7 L/min FRav = 2.8 L/min FRAV= 2.9 L/min
T,.=367°C T, =541C T.=472°C
T,=148C T,=150C T,=147°C
320 T=219C Ty=39.1°C Tye=325°C
WWas=13L WWas=1.8L WWas=1.5L
Med tas =10 sec tas= 14 sec tas=11 sec
WWar=1.8L WWar=2.21L WWar=19L
ta1=14sec ta1=17 sec ta1= 14 sec
FRAV=7.7 L/min FRav = 7.8 L/min FRAvV=7.7 L/min
T,.=36.2°C T, =540C T,.=472°C
T,=145C T,=147°C T,=133°C
Te=217°C T,s=393°C Ty=339C
WWas=2.0L WWas=2.6 L WWas=3.1L
_/\_m.x tas =19 sec tas=8 sec tas =8 sec
WWar=22L WWa1=29L WWa1=36L
ta1=24 sec ta1=9sec ta1=9 sec

FRAV=33.2 L/min

FRav=19.3 L/min

FRAv=23.1 L/min
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Water wastage — instantaneous gas water heaters
Table 10 — Test unit H (p.3/4)

Temperature control setting

Pressure _u_w<<
(kPa) rate
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
500

Med
T, =541C
T =145C
T,.=39.6C

Max WWas=2.8L
WWar=34L

FRAv=19.8 L/min
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Water wastage — instantaneous gas water heaters
Table 10 — Test unit H (p.4/4)

Temperature control setting

Pressure _u_w<<
(kPa) rate
setting 37°C Default 50°C
At heater outlet At discharge At heater outlet At discharge At heater outlet At discharge
Min
800

Med
T, =541C
T =134°C
T,,=40.7°C

Max WWas =26 L
WWa1=3.2L

FRav=19.2 L/min
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