Solving Low Delta T
Syndrome
for Better Energy Efficiency
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Today, we can see a high awareness of the
Low Delta T syndrome

GO gle Low Delta T Syndrome
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What is...
Low Delta T Syndrome?
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coils and
valves are not

sized properly
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too much
water is
delivered

coils foul and
degrade with
age or lack
proper
maintenance
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A quick lesson
on Power Output



For a given/constant load on the coil, flow
and Delta T are inversely proportional

Power Output
Q =500 - GPM - AT

Q in BTH/U and is constant



Power = BTUh
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The Power output in BTUh
Increases with the flow



Power = BTUh

400.000

350.000

300.000

250.000

200.000

150.000

100.000

15 20 25 30 35 40

Flow = GPM

" Delta T decreases as the flow to
load ratio decreases
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- What happens when the coil receives
more flow than is needed?




Power = BTUh
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- What happens when the coil receives

more flow than is needed?



SATURATION ZONE Reduced Delta T

NO added kW
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The energy required to increase the flow
can be calculated using the
Pump Affinity Law

HP,: power needed for GPM,

HP, (GPM2>3 HP,: power needed for higher GPM,

HP, 5 GPM, GPM;,: flow in gallons per minute

GPM,: flow in gallons per minute



According to the Pump Affinity Law:
power is proportional to the cube of the flow

1 2 A
3 BTUh 320,000 325,000 1.6%
HP, (GPM,
= GPM 55 65 16%
HP,  \GPM, °
PUMP

Hp HP increase = (65/55)3 65%




A 1.6% increase in cooling results
In a 65% Iincrease in pumping energy

iy 1 2 A
Pump Affinity Law
3 BTUh 320,000 325,000 1.6%
HP, (GPM,
H_Pl o GPM1 GPM 55 65 16%
Plﬁll\F/)IP HP increase = (65/55)3 65%




Low Delta T wastes energy at the coil.

What effect can this have on the
chiller plant?



At the chiller, flow and Delta T are
Inversely proportional

Tons - 24

GPM =
AT

Tons: Load at the chiller



Example: At a design Delta T of 12 this
500 ton chiller will run at 100% capacity

GPM = 22222 - 1000 -— J




Example: If the Delta T were to drop to 8 with
the same 500 ton load, a second chiller will
need to be staged on due to the additional flow

A Vv

CHILLER
500 TONS
CHILLER
500 TONS

GpMm = 22%%% _ 1500




If the Delta T could be maintained as
designed, the central plant would operate
much more efficiently
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Average Delta T rose from

6 F to 12 F, reducing chilled
water flow by

49%

If implemented campus wide
annual savings were
estimated to be as high as

$1.5 million
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Success Story
Nanyang Technical University, Singapore

The peak chilled water flow F
through the cooling coil was : Annual pumping-energy reduced

reduced from 25 l/s'to 18 I/s 76,700-90,500 kWh

18.4% reduction in
average day-time flow

Annual cooling energy reduced

175,000 - 220,000 kWh



SUCCESS STORY
Hillsdale College Mossey - Library & Delp Hall

Delta T was raised on average over 3.5F, } Electricity consumption reduced ‘
reducing usage of chiller by by as much as '
300 hrs/year 16%
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The Energy Valve is an innovative solution recognized :
by the HVAC industry
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protocol and the Helsinki report






s’ TR
wal Y e
“\ “‘2\1'; N

mo or Vvisi

Y

s




For more information and access to useful tools and resources, please see

energyvalve.com

FIND US CONTACT WEBSITE

BELIMO Holding AG Phone: +41 43 843 61 11 For more information

Brunnenbachstrasse 1 Fax: +41 43 843 62 41 about Belimo visit
CH-8340 Hinwil - Switzerland E-mail: ir@belimo.ch www.belimo.com
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