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Mechanical Flow Switch

(Paddle type)
|
Shutoff Ffﬂy Switch
Valves :
Isolation Manifold
Valves
Evap
Water
Flow

=

Pressure Differential
Gauge

\

Thermometers

Water Flow Switch AainSaviiolanis
Tkavovdn Bolunisdadvindovriiun
i§u doiduindovdodandnnududu
UIN IWST1:K1N water flow switch U
iU Ksoludoovoso:dowacdonis
iauindovdalaosnun

dksSu water flow switch ROgUTFOUNA:
dadva:dunuu mechanical flow switch

(Paddle type) 5V flow switch sUQUAQAY
vignasiAgn

ndddoids Ao KINfuwIERN KSB1Sa
(Broken paddle) dowalkinSovsalaos
KE&QNISAVIUNUN

dodunisidon s Water Flow Switch A
iJunuu electronic Uu aunsannludeyra
TuwrgRNKSaB1SQUDY Mechanical Flow
Switch Ia

— Flow

Relief

Relief Valve

Valve
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KanNSHVIUYDVY Electronic flow sensor o
uuﬁugﬁuuauﬁénms n1sJausuitundIUSouU
(Calorimetric) BV Flow sensor [8n1s cooling
effect yovaansniduvovikadkdoaaaisnidu
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wabviunduSauv:NUIWIDaNINUANEUDL
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fudouwyov Flow sensor Ddouus:noundiAtydo
INoSaIqos (Thermistors) lla: Heater element
suinosUalaosi 2 dou laginastalaasdounsn
v:08fudkuvUany sensor oginanuvovika 3
asJodunisivagundavaduisafunisikavoving
KEouUoVIKad llazinosTalnoasdounaondanuwuy
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) Cond Water
witch Reg. Valve (Opt.)
Shutoff
Valves Isolation
Manifold /', 1 oc
Cond
Water
ﬁ , Flow
Thermometers

Pressure Differential
Gauge

By Technical Support and Training Department 03



Trane Care Services

J1KSU Flow sensor 1JorNS91gwauuIu asv
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rkuhAnoeasIvaouin AWSauldgnwill
28171v52015)

'?j‘UFl:l'lUllnﬂdﬂﬂua\}qmﬁﬂjﬁ:ﬁjﬁn Thermistors
Avaovdinkuv 1Juddiikuani1sIan WIS
yovIKad AlkawuUSIDfu Probe uov sensor
iUovavikasldasnslkangy AAWIANGTD
yOVOIUKNDY:UDY IIa:invavIKkasioasNsika
Aaqav d:dvwalkAduIanc1vYavaUKNDDA
Wudu

ELECTRONIC FLOW SWITCH :
FEATURE

» Utilising Calorimetric principle

* No moving parts

* Different type to fit different application
- Compact flow switch
- Remote flow switch

COMPACT FLOW SWITCHES

- Sensor and evaluation electronics
Incorporated in one housing.

- Optimized for small to mid size pipe.

- Integrated LED displays to indicate

status.

installation.

REMOTE FLOW SWITCH

Using longer sensor length able
to adapt to different pipe size.
Avoiding the capillary effect on
the pipe wall (Slower flow rate
near pipe wall due to capillary
effect).

ELECTRONIC FLOW SWITCH :
INSTALLATION

fRGadia flow switch TRUane probe sensor igKSosuagiutnagvlios 12 mm.

fudhikuvasvnalvyovna liGadvoafhlkadulou (Turbulent flow) nasl

aadoludikuvida:noua:au

+ MsAQAL Electronic flow switch Tunuaav : d1ksuuthnnAnIonsikadufu
nusavdavsuus:Audunlkaiduro

+ NNSAQAY Electronic flow switch Tunusuau : 13evld 45 oo

A N

il i g gF g g g g g g g g g g g

Installation from
The bottom if possible

Do not install about 5x pipe diameter
after the last bend (valve, throat,...) and 3x pipe
diameter before the next bend (valve, throat,....)

- DC and AC analogue output available.
- Adaptable mounting for easy of

By Technical Support and Training Department
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System Design Options

Selecting flow rates

Designers may use the standard rating conditions to compare
manufacturers” performances at exactly the same conditions.
However, these standards allow any flow rates to be used and
certified comparisons to be made at a wider range of conditions.
For a given load, as flow rate decreases, the temperature
differential increases. Table 4 reflects a 450-ton [1,580-kW
refrigeration] chilled-water system, both as a base case and with
low flow.

Table 4. Standard rating conditions for chilled-water systems

Chilled Water System Base Case Low Flow

Evaporator flow rate, gpm [L/s] 1,080 [68.1] 675 [42.6]
Entering 54.0 [12.2] 57.0 [13.9]

Chilled water

temperature °F [°C] Leaving 44.0 [6.7] 41.0 [5.0]

Condenser flow rate, gpm [L/s] 1,350 [85.2] 900 [56.8]
Entering 85.0 [29.4] 85.0 [29.4]

Condenser water

temperature °F [°C] Leaving 94.3 [34.6] 99.1 [37.3]

Chiller power, kW 256.0 292.0

In this example, notice that the leaving chilled-water temperature

decreases and the leaving condenser-water temperature increases.

This means that the chiller’s compressor must provide more lift and

use more power. At first glance, the design team may decide the

chiller power difference is too large to be overcome by ancillary

equipment savings. The key question is, How does this impact

system energy consumption? Using the following assumptions,

we can calculate system energy usage:

-80 feet of water [239 kPa] pressure drop through chilled-water
piping

-30 feet of water [89.7 kPa] pressure drop through condenser-
water piping

-78°F [25.6°(C] design wet bulb

+93 percent motor efficiency for pumps and tower

-75 percent pump efficiency

-|dentical pipe size in chilled- and condenser-water loops (either
a design decision, or indicating changing fows in an existing
system)

The pressure drop through the chiller will decrease due to the lower

flow rates. When using the same size pipe, the pressure drop falls
by nearly the square of the decreased flow rate. While this is true
for straight piping, the pressure drop does not follow this exact
relationship for control valves or branches serving loads of varying
diversity.

% TRANE

Be sure to calculate the actual pressure drop throughout the
system. Hazen-Williams and Darcy—Weisbach calculate the
change is to the 1.85 and 1.90 power, respectively. The
examples here use the more conservative 1.85 power :

DP2/DP1 = (Flow2)/(Flow1)' 8>

Given different flow rates and entering water temperatures,
a different cooling tower can be selected for the low-flow
condition (Table 6) :

Table 5. Low-flow conditions for chilled-water pump

Base Case Low Flow*

Flow rate, gpm [L/s] 1,080 [68.1] 675 [42.6]
System pressure drop, ft water [kPa] 80.0 [239] 33.5[100]
Evaporator-bundle pressure drop, ft water [kPa] 29.7 [88.8] 12.6 [37.7]
Pump power output, hp [kW] 39.9 [29.8] 10.5 [7.80]
Pump electrical power input, kW 32.0 8.4
Table 6. Low-flow conditions for cooling tower

Base Case Low Flow*
Flow rate, gpm [L/s] 1,350 [85.2] 900 [56.8]
Static head, ft water [kPa] 19.1 [57.1] 12.6 [37.7]
Tower fan power output, hp [kW] 30.0 [22.4] 20.0 [14.9]
Tower fan electrical power input, kW 24.1 16.0

Table 7. Low-flow conditions for condenser-water pump

Base Case Low Flow*
Flow rate, gpm [L/s] 1,350 [85.2] 900 [56.8]
Systermn pressure drop, ft water [kPa] 30 [89.7] 14.2 [42.5]
Condenser-bundle pressure drop, ft water [kPa] 19.9 [59.5] 9.6 [28.7]
Tower static lift, ft water [kPa] 19.1 [57.1] 12.6 [37.7]
Pump power output, hp [kWw] 31.4[23.4] 11.0 [8.2]
Pump electrical input, kW 25.2 8.8

* Low-flow conditions represented in Table 5 through Table 8 are 1.5 gpm/ton
[0.027L/s/kW] chilled water and 2.0 gpm/ton [ 0.036 L/s/kW] condenser water.

The total system power is now as follows:
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Table 8. Total system power

Component Power (kW) Base Case Low Flow*
Chiller 256.0 292.0
Chilled-water pump 32.0 8.4
Condenser-water pump 25.2 8.8
Cooling tower 24.1 16.0
Total power for chilled-water system 337.3 325.2

* Low-flow conditions represented in Table 5 through Table 8 are 1.5 gpm/ton [0.027 L/s/kW]
chilled water and 2.0 gpm/ton [0.036 L/s/kW] condenser water.

Figure 20. System summary at full load

300 |
e ]
= ICEE N
= "
= 200 - — Jj Tower
o
=1
E
a 1204 Condenser Water
S Pumps
)
5 B Chilled Water
- Pump
LLl
il g Chiller (100%
Load)
0 Figure 21. Chilled water system performance at part load

2.4/3.0 350

Chilled/Condenser Water Flows, gpm/ton

300 }
It becomes clear that flow rates can affect full-load system power - B Bose
(Figure 20). Even though the chiller requires more power in the #
low-flow system, the power reductions experienced by the pumps 200| M Low Flow

and cooling tower result in an overall savings for the system. .
150

What happens at part-load conditions? Figure 21
shows the part-load performance based on the A
following assumptions:

50
- The chilled-water pump includes a variable-frequency 0
dl'i"u"E 25% Load 50% Load 75% Load Full Load
+ The condenser-water pump remains at constant power. * Low-flow conditions in Figure 21 are 1.5 gpm/ton [0.027 L/s/kW]

temperatures lower than design. While the magnitude of the benefit of low-flow changes

depends on the chiller type used (centrifugal, absorption,
helical-rotary, scroll), all chilledwater systems can benefit
from judicious use of reduced flow rates.

to be continued...
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