Manazérstvo Zivotného prostredia + Management of Environment’2018

Manatéstr tvotného prosrecia a& Recenzovany zbornik z XVIII. medzinarodnej vedecke]j konferencie,26.-27.marec 2018,Bratislava

Proceedings of the 18" International Conference, Bratislava, March 26-27, 2018
Zilina: Strix et SSZP. Edition ESE-41, ISBN 978-80-89753-25-3

TESTING OF FIRE HYDRANT WATER FLOW USING
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ABSTRACT

The functionality of fire hydrants are being periodically verified to ensure reliability in the event of a
fire. Following study describes the procedure of the hydrant testing using a special equipped with a
pressure sensor or gauge and clamp-on ultrasonic flow meter. Such clamp-on devices are safe and
reliable for applications with high pressure and flows because of non-invasive method. On the other
side, there must be taken care to avoid any mechanical stress on the sensors or a fall-down of the
whole unit. Ultrasonic sensors are very sensitive but anyway is bringing a big comfort into such
applications and providing a safety use.

Keywords: Fire hydrant, testing, pressure, flow, flow monitor.

ABSTRAKT

Funkénost' poziarnych hydrantov sa pravidelne overuje, aby sa zaistila spolahlivost v pripade
pozZiaru. Nasledujuca Studia opisuje postup testovania hydrantu pomocou Specialneho pripravku
vybaveného tlakovym snimacom a ultrazvukovym prietokomerom. Takéto upinacie zariadenia su
bezpecné a spolahlivé pre aplikacie s vysokym tlakom a prudenim vdaka neinvazivnej metode
merania. Na druhej strane je potrebné dbat' na to, aby nedoslo k mechanickému namdahaniu
snimacov alebo k padu celej jednotky. Ultrazvukove snimace su velmi citlive, ale aj napriek
mechanickej citlivosti prindsaju do tychto aplikdcii velky komfort a poskytuju bezpecné vyuZitie.

KPucové slova: PozZiarny hydrant, overovanie, tlak, prietok, merac prietoku.

Prolog

Fire hydrants sometimes called fireplugs, or johnny pump, sometimes just pump, is a connection
system by which the fireman connect into a water supply system. It is a component of active fire
protection. The hydrants are used only in case of fire, therefore it is necessary to perform regular
testing of the system. In unused valves or linings and tubing can occur a problem because of material
aging and hardening caused by drying, for example the gasckets, which loose the material elasticity.
The fire protection system consist not only of the hydrant and tubing but there are pumps and
systems, that must run also during the electricity fall-down and the whole system to be tested by such
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condition, too. For this purposed are used to use special armatures equipped with a flow meters and
the pressure sensors.

Hydrant is a vertical pipe, usually at the side of the road, that is connected to the main water system
of a town and can supply water, especially for dealing with fires.'In 1967, HAWLE started with the
production of fire hydrants.”

Flow monitoring

By hydrants, there are high flows and pressures up to 15 bar. Using a pitotflowmeter, when it comes
to properly placing the handheld pitot gauge into the stream to measure the pressure, most books tell
that the blade of the pitot gauge needs to be centered in the stream, and the distance from the tip to
where the blade is positioned should be equal to half the diameter of the tip itself. They also tell to
make sure that the end of the blade is not angled as it’s inserted into the stream. Make sure that it’s as
parallel to the stream direction as you can get.’ The Pitot tube measures air velocity directly by
means of a pressure transducer which generates an electrical signal which is proportional to the
difference between the pressure generated by the total pressure and the still air (static pressure). The
volumetric flow is then calculated by measuring the average velocity of an air stream passing through
a passage of a known diameter.” Such measuring is quite difficult and align for such application. Our
test has been performed using an ultrasonic clamp-on flowmeter mounted on a stainless steel pipe.
This pipe with sensors has been used as the measuring armature connected via the fire hose with the
hydrant.

Figure 1 Pitot hydrant water flow meter.’

Targets of testing

The goal of the hydrant water flow testing was to check the functioning, reliability and functionality
of the fire water system during the electricity fall-down. For the test has been chosen hydrant in a
production plant. The technical equipment was provided by a flow meter distributor. The testing
apparature is shown on the figure 2.

'Cambridge dictionary. - [on-line] available on URL:https:/dictionary.cambridge.org/dictionary/english/hydrant

*Hawle. - [on-line] available on URL:http://www.hawle.at/en/innovations/hydrants/hydrants-evolution.html

3Fire Apparatus. - [on-line] available on URL:Measuring Water Flow for Fire Suppression. [4-15-2016].
http://www.fireapparatusmagazine.com/articles/print/volume-21/issue-4/features/measuring-water-flow-for-fire-
suppression.html

*KLOPFENSTEIN IR, Rex. Air velocity and flow measurement using a Pitot tube. ISA transactions, 1998, 37.4: 257-263.
SWFR. - [on-line] available on URL:http://www.wftfire.com/test/FLOW/TEST2.asp
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Figure 2 Schematics of the flow measuring assembly

Equipment

For the measuring was used following equipment:

1. Ultrasonic flow meter, FLEXIM, type ADM6725, s/n: 02501118.

2. Ultrasonic sensors, FLEXIM, type CDM1EZ7, s/n: 78779.

3. Pressure sensor, MEDON type E13, range 0-16 bar abs, 4-20mA. s/n:15133011.
4, Stainless steel armature, MEDON, outer diameter: 76,39 mm.

As the measuring armature has been used a special tube equipped with brackets for the ultrasonic
sensors and with the fitting for either a pressure gauge or an electronic pressure sensor, shown on the
Figure 3.

Figure 3 Measuring tube equipped with brackets for the ultrasonic sensors and with the fitting for
either a pressure gauge or an electronic pressure sensor.

For the flow monitoring has been used an ultrasonic flow meter ADM6725 with one analog 4-20 mA
input for the pressure sensor connection. The flow meter is shown on Figure 4.
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Figure 4 Ultrasonic flow monitor FLEXIM FLUXUS ADM6725.°

FLUXUS ADM 6725 is a portable ultrasonic flowmeter.With its clamp-on transducers and
itsrechargeable battery, it is an ideal tool for service work.Since the transducers are mounted on the
pipe, they canbe installed rapidly, without cutting into the pipe and without process interruption. The
measurement causes nopressure loss and is ideal for chemically aggressive, corrosive or ultra-pure
media.”The pressure has been monitored using the electronic pressure sensor. The pressure signal
was led through 4-20 mA current loop into the flowmeter, directly.

Figure 5 Measuring assembly.

JVG Messtechnik. Portable Durchfluss- und Wirmemengenmessung. - [on-line] available on URL:http://www.jvg-
messtechnik.de/Produkte/6725 . htm

7 FLEXIM. Specifications ADM6725. - [on-line] available on URL:http://www.strix.si/katalog/flexim/prenosni-ultrazvocni-
merilniki-za-tekocine/copy_of artikel.2007-12-12.3629016072/naslov1
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Figure 6 The nozzle.

Measuring

The measuring has been performed in three steps. Firstly, when the measuring assembly has been
prepared, the zero check of flow and pressure sensor has been done. The results of the zero
calibration® are in the Table 1. The second step was the flow and pressure measuring while there was
the water supply under normal conditions run with the standard well pump (Phase A).

The third step was to switch over to another pump supplied with energy from a diesel aggregate
(Phase B). Finally, again zero check of the sensors.

Acquired data
The acquired results of the measurement are shown in following tables. Calibration results are shown

in Table 1.

Table 1 Calibration of the flow and pressure meters

Date and time Flow Pressure
[I/min] [bar]
4.4.2018 10:00 0,00 0,00

8 Calibration is the act of ensuring that a method or instrument used in measurement will produce accurate results. Chemicool
dictionary. - [on-line] available on URL:https://www.chemicool.com/definition/calibration.html
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Table I Preparing phase.
Cate and time Flow Pressure
[Lfrmin] [bar]
4.4.2018 10:19 0 5,77
142018 1019 ° 2721y fossuring assembly fillsd with water, outlat nozzls is
4.4.2018 10:19 0 5,748 ossd,
4.4.2018 10:19 0 5,741
4.4.2018 10:19 0 5,718
4.4.2018 10:19 5,42 5,729 : :
4.4.2018 10:19 7,66 5,732 m ﬂﬂﬂ mozzle “'_‘E ;}Tﬁi t:' ;ﬁhmﬁﬁ
4.4.2018 10:19 15,81 5,731 and pressure conditions and long time for stabilization
4.4.2018 10:19 38,03 5,603 iz meaded.
4.4.2018 10:20 73,84 5,658 Question marks memn sir in the tubing.
44720181020 121,76 5,653
44201610:20 164,73 5,621
4.4.2018 10:20 177 5,526
4.4201810:20 190,17 5,488
4.4.2018 10:20 177 5,435
4.4.2018 10:20 177 5,444
4.4.2018 10:20 773 5,45 Preparing phase
4.4.2018 10:20 177 5,452 0 2
4.4, 2018 10:20 177 5,458
4.4.201E 10:20 377 5,443 W — 5
4.4.2018 10:20 177 5,379 200 4
447201810:21| 232,89 5,323 1 JU\ ;
447201810:21| 327,73 5,288 i )
447201E10:21| 363,54 5,29 : - ;
447201810:21| 367,99 5,321 el Do crarsama Thaed
4.47201810:21|  36B,4B 5,322
447201810:21| 364,04 5,346
44201810:24| 363,54 5,375
447201810:21| 363,79 5,425
4.4.2018 10:21 301,8 5,642
447201810:21| 111,88 5,75
4.4.201510:21| 40,75 5,742 Tuming off the nozzle.
4.4.2018 10:21 13,53 5,74
4.4, 2018 10:22 0 5,756
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When preparing phase finished, we have started with the testing in next phase. In these phase
we have been running under standard condition with electricity supply from line and standard well
pump — Phase A. Slow opening of the nozzle to avoid instabilities of the flow and the pressure. The
results are shown in Table 3.

Table 3 Testing phase A— data acquisition during running by normal conditions with well pump
supplied from electricity line.

Date and time Flow Pressure Flow
[/min] |[bar] [/min]
4.4.2018 10:22 0 5,756

4.4.2018 10:22 62,24 5,569
4.4.201810:22 12991 |5,575
4.4.201810:22 |218,57 |5/472
4.4.201810:22 327,24 5,426
4.4.201810:22 | 386,26 |5,425
4.4.201810:22 |411,21 |5,442
4.4.2018 10:22 | 464,8 5,179
4.4.2018 10:22  [562,11 |5,139
4.4.2018 10:22 | ??7? 5,173
4.4.2018 10:22 | 619,65 |5,176
4.4.2018 10:22 632,25 ,
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624,1 4,894
615,7 4,684
611,75 4,679
599.4 4,524
591,74 4,486
596,19 5,19

421,83 5,926
150,16 5,843
50,14 5,824
17,04 5,824
5,93 5,907
0 6,204

Date and time
442018 10:25 |
4.4.201810:25 |
4.4.201810:25 |
4.4.201810:25 |
4.4.201810:25 |
4.4.201810:25 |
442018 10:25
442018 10:25 |
442018 10:25 |
442018 10:25 |
442018 10:25 |
442018 10:25 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
4.4.2018 10:26 |
442018 10:27
442018 10:27
442018 10:27
442018 10:27
442018 10:27
442018 10:27
442018 10:27
4.4.2018 10:27
4.4.2018 10:27
4.4.2018 10:27
4.4.2018 10:27
442018 10:28
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After data collecting the nozzle of the armature has been slowly turned off and the device was
collecting the data of static pressure of water. These data are show in Table 5. When finished, the
operator switched over to emergency mode, when a system with diesel aggregate and the water pump
are switched on and the water supply was diverted to this system. We started with phase B, water
flow and dynamic pressure monitoring from mentioned water supply system.Collected data are in the
Table 4.

Table 4 Testing phase B— data acquisition during emergency pump supplied by diesel
aggregaterunning only.

Date and time Flow Pressure Date and time | Flow
[/min] |[bar]

4.4.2018 10:47 0 3,466
4.4.2018 10:47 85,7 3,358
442018 10:47 141,02 3,34

442018 10:47 201,78 | 3,241
442018 10:47 232,15 3,228
442018 10:47 243,27 |3,248
442018 10:47 245,24 3,242
442018 10:47 2324 2,421
4.4.2018 10:47 227,71 12,392
4.4.2018 10:47 232,15 2,965
4.4.2018 10:47 238,33 3,276
4.4.2018 10:47 247,71 3,499
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185,23 1,835
76,07 1,772
27,41 1,83
9,88 1,834
0 1,8
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Table 5Comparition o

f the static and the dynamic pressure during Phase A.

Nr. | Date and time Flow Dynamic Pressure | Date and time Flow Static Pressure
[/min] [bar] [/min] [bar]
442018 442018
1 10:23 636,44 5,241 10:28 0 6,204
4.4.2018 442018
2 10:23 639,66 5,257 10:28 0 6,193
442018 442018
3 10:23 640,64 5,275 10:28 0 5,898
4.4.2018 442018
4 10:23 641,63 5,282 10:28 0 4,925
442018 442018
5 10:23 645,83 5,37 10:28 0 5,416
4.4.2018 442018
6 10:23 645,58 5,423 10:28 0 5,431
442018 442018
7 10:23 650,03 5,506 10:28 0 5,439
442018 4.4.2018
8 10:23 652,25 5,474 10:28 0 5,469
442018 442018
9 10:23 650,28 5,476 10:28 0 5,494
442018 4.4.2018
10 ]10:23 650,77 5,467 10:28 0 5,515
442018 442018
11 10:23 653,49 5,463 10:28 0 5,529
4.4.2018 4.4.2018
12 110:23 653,73 5,463 10:28 0 5,55
442018 442018
13 |10:24 652,74 5,441 10:29 0 5,569
442018 442018
14 110:24 651,76 5,439 10:29 0 5,576
442018 442018
15 10:24 650,28 5,434 10:29 0 5,586
4.4.2018 4.4.2018
16 |10:24 652,99 5,429 10:29 0 5,59
442018 442018
17 10:24 652,74 5,426 10:29 0 5,58
442018 4.4.2018
18 |10:24 648,55 5,418 10:29 0 5,615
442018 442018
19 10:24 652 5,428 10:29 0 5,614
4.4.2018 4.4.2018
20 |10:24 651,76 5,426 10:29 0 5,619
442018 442018
21 10:24 650,52 5,433 10:29 0 5,623
442018 4.4.2018
22 |10:24 651,26 5,428 10:29 0 5,632
442018 442018
23 10:24 648,05 5,422 10:29 0 5,635
4.4.2018 442018
24 110:24 648,55 5,41 10:29 0 5,648
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442018 4.4.2018

25 |10:25 645,34 5,426 10:30 0 5,644
4.4.2018 442018

26 |10:25 647,06 5,431 10:30 0 5,64
442018 4.4.2018

27 110:25 645,34 5,423 10:30 0 5,64
4.4.2018 442018

28 110:25 645,83 5,422 10:30 0 5,649
442018 4.4.2018

29 110:25 647,81 5,425 10:30 0 5,639
4.4.2018 442018

30 |10:25 650,52 5,426 10:30 0 5,64
442018 4.4.2018

31 10:25 647,81 5,414 10:30 0 5,642
442018 4.4.2018

32 |10:25 650,28 5,42 10:30 0 5,632
442018 4.4.2018

33 |10:25 651,76 5,42 10:30 0 5,627
442018 4.4.2018

34 110:25 649,29 5,425 10:30 0 5,626
442018 4.4.2018

35 |110:25 649,04 5,407 10:30 0 5,629
442018 4.4.2018

36 |10:25 649,29 5,442 10:30 0 5,626
442018 4.4.2018

37 110:26 649,29 5,441 10:31 0 5,629
442018 4.4.2018

38 |10:26 651,02 5,421 10:31 0 5,635
442018 4.4.2018

39 |110:26 644,1 5,333 10:31 0 5,63
442018 4.4.2018

40 |[10:26 638,91 5,299 10:31 0 5,637
442018 4.4.2018

41 10:26 639,16 5,309 10:31 0 5,618
442018 4.4.2018

42 110:26 638,42 5,323 10:31 0 5,588
442018 4.4.2018

43 110:26 640,15 5,33 10:31 0 5,602
4.4.2018 4.4.2018

44 110:26 643,11 5,314 10:31 0 5,611
442018 4.4.2018

45 110:26 646,32 5,299 10:31 0 5,618
4.4.2018 4.4.2018

46 |[10:26 635,7 5,271 10:31 0 5,622
442018 4.4.2018

47 110:26 636,69 5,296 10:31 0 5,627
442018 4.4.2018

48 110:26 633,23 5,21 10:31 0 5,629
Minimal 633,23 5,21 0 4,925
Maximal 653,73 5,506 0 6,204
Average 646,6792 | 5,38948 0 5,61118
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Table 6Comparition o

f the static and the dynamic pressure during Phase B.

Nr. [Date and time Flow Dynamic Pressure [ Date and time Flow Static Pressure
[/min] [bar] [/min] [bar]
1 4.4.2018 10:48 257,1 3,688 4.4.2018 10:53 0 1,736
2 4.4.2018 10:48 264,01 3,908 4.4.2018 10:53 0 1,73
3 4.4.2018 10:48 272,16 4,06 4.4.2018 10:53 0 1,721
4 4.4.2018 10:48 274,14 4,125 4.4.2018 10:53 0 1,714
5 4.4.2018 10:48 276,61 4,174 4.4.2018 10:53 0 2,546
6 4.4.2018 10:48 277,6 4,211 4.4.2018 10:53 0 2,541
7 4.4.2018 10:48 278,09 4,225 4.4.2018 10:53 0 3,018
8 4.4.2018 10:48 2717,1 4,215 4.4.2018 10:53 0 3,648
9 4.4.2018 10:48 257,84 2,862 4.4.2018 10:53 0 4,03
10 [4.4.2018 10:48 242,53 3,317 4.4.2018 10:53 0 4,478
11 14.4.2018 10:48 247,22 3,333 4.4.2018 10:53 0 4,586
12 14.4.2018 10:48 257,34 3,708 4.4.2018 10:53 0 4,638
13 14.4.2018 10:49 264,51 3,97 4.4.2018 10:54 0 4,702
14 14.4.2018 10:49 250,18 2,903 4.4.2018 10:54 0 4,761
15 14.4.2018 10:49 239,81 3,333 4.4.2018 10:54 0 4,809
16 14.4.2018 10:49 247,47 3,437 4.4.2018 10:54 0 4,894
17 [4.4.2018 10:49 258,58 3,747 4.4.2018 10:54 0 4,946
18 [4.4.2018 10:49 266,48 3,969 4.4.2018 10:54 0 5,006
19 [4.4.2018 10:49 247,71 2,77 4.4.2018 10:54 0 5,028
20 [4.4.2018 10:49 240,06 3,351 4.4.2018 10:54 0 5,083
21 [4.4.2018 10:49 248,21 3,581 4.4.2018 10:54 0 5,119
22 [4.4.2018 10:49 258,08 3,769 4.4.2018 10:54 0 5,146
23 [4.4.2018 10:49 254,13 2,472 4.4.2018 10:54 0 5,154
24 14.4.2018 10:49 239,32 2,664 4.4.2018 10:54 0 5,18
25 [4.4.2018 10:50 242,53 3,162 4.4.2018 10:55 0 5,207
26 [4.4.2018 10:50 248,7 3,651 4.4.2018 10:55 0 5,237
27 1442018 10:50 259,57 3,813 4.4.2018 10:55 0 5,231
28 |[4.4.2018 10:50 248,7 2,444 4.4.2018 10:55 0 5,238
29 [4.4.2018 10:50 232,89 2,456 4.4.2018 10:55 0 5,248
30 [4.4.2018 10:50 220,55 2,273 4.4.2018 10:55 0 5,251
31 [4.4.2018 10:50 2119 2,155 4.4.2018 10:55 0 5,241
32 [4.4.2018 10:50 204 2,047 4.4.2018 10:55 0 5,238
33 [4.4.2018 10:50 200,79 1,963 4.4.2018 10:55 0 5,222
34 [4.4.2018 10:50 198,07 1,902 4.4.2018 10:55 0 5,203
35 14.4.2018 10:50 194,37 1,839 4.4.2018 10:55 0 3,835
36 14.4.2018 10:50 190,66 1,797 4.4.2018 10:55 0 3,259
37 14.4.2018 10:51 188,93 1,742 4.4.2018 10:56 0 3,896
38 14.4.2018 10:51 187,45 1,728 4.4.2018 10:56 0 4,439
39 14.4.2018 10:51 185,23 1,694 4.4.2018 10:56 0 4,649
40 [4.4.2018 10:51 183,25 1,685 4.4.2018 10:56 0 4,837
41 1442018 10:51 185,97 1,712 4.4.2018 10:56 0 4,855
42 1442018 10:51 185,97 1,711 4.4.2018 10:56 0 4,845
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43 [4.4.2018 10:51 183,99 1,726 4.4.2018 10:56 0 4,833
44 14.4.2018 10:51 185,48 1,743 4.4.2018 10:56 0 3,739
45 [4.4.2018 10:51 186,22 1,746 4.4.2018 10:56 0 3,185
46 |[4.4.2018 10:51 185,97 1,751 4.4.2018 10:56 0 3,719
47 1442018 10:51 184,49 1,753 4.4.2018 10:56 0 3,555
48 [4.4.2018 10:51 183,5 1,753 4.4.2018 10:56 0 3,928
Minimal 183,25 | 1,685 0 1,714
Maximal 278,09 4,225 0 5,251
Average 230,736 2,83896 0 4,26138
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Diagram 1 Preparing phase of measuring process.

54




Manazérstvo Zivotného prostredia + Management of Environment’2018

Manatéstr tvotného prosrecia a& Recenzovany zbornik z XVIII. medzinarodnej vedecke]j konferencie,26.-27.marec 2018,Bratislava

Proceedings of the 18" International Conference, Bratislava, March 26-27, 2018
Zilina: Strix et SSZP. Edition ESE-41, ISBN 978-80-89753-25-3

Testing phase A MNow Pressure
800 .y
700 .
s,
600 \_\_'\_,_E:-—" - — 5
500
-4
400
F 3
300
200 -2
100 -1
0 Time period taken to evaluation 0
=] — =t [ [ = I~ = - -
< N ! op = ~ [=] ) m -
by o o i = ol =) =) ~ ]
~ ~ o~ o~ o~ ~ = = I ®
S S S S S S S S S S
— — — — — - = = = S

Diagram 2 Testing phase A — running by normal conditions with well pump supplied from electricity
line.
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Diagram 3 Testing phase B— running emergency pump supplied by diesel aggregate.
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Staticand dynamic pressures - Phase A
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Diagram 4 Trend of the static and the dynamic pressure during Phase A.

Static and dynamic pressures - Phase B
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Diagram 5 Trend of the static and the dynamic pressure during Phase B.

Data evaluation
For the evaluation of flow and pressure have been taken four minutes time intervals of the measuring
A & B. The maximal, minimal and average values are shown in Table 7.

Table 7The maximal, minimal and average values of the measured values of flow and dynamic
pressure in four minutes time periode.

Phase A Phase B

Flow [I/min] Pressure [bar] | Flow [I/min] Pressure [bar]
Minimal 633,23 5,21 183,25 1,685
Maximal 653,73 5,506 278,09 4,225
Average 646,6792 5,38948 230,736 2,83896

From the Table 5 is seen that during the normal operation with standard water well pump the flow
pressure are stable and there is no significant fluctuation. The flow has been changing in a range of
appr. 633 to and 653 liters per minute (difference 2 I/min) and the dynamic pressure in range of 5.2 to
5.5 bars (difference 0.3 bar). This mode is a stable one and riches the required criteria for its purpose.

56



Manazérstvo Zivotného prostredia + Management of Environment’2018

Manatéstr tvotného prosrecia a& Recenzovany zbornik z XVIII. medzinarodnej vedecke]j konferencie,26.-27.marec 2018,Bratislava

Proceedings of the 18" International Conference, Bratislava, March 26-27, 2018
Zilina: Strix et SSZP. Edition ESE-41, ISBN 978-80-89753-25-3

The testing during the Phase B shown a significant flow fall-down and a huge pressure fluctuation.
The flow was changing in a range of 183 to 278 liters per minute (difference 95 1/min), the dynamic
pressure in a range

Conclusion

According the results of the of 1.7 to 4.2 bars (difference 2.5 bars). These results are telling about a
problem with the pump. testing has been found out that the emergency water pump is not working in
proper conditions and either a repair or replacement of the pump must be performed to ensure a
reliable water supply from the hydrant during electricity fall-down.
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