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WATERSIDE  ECONOMIZER  (WSE)

Operates from Nov-Mar when WB <= 40 F

FORMULAS

Heater in Clg Twr Basin or ByPass

Cooling 

2285 gpm

CFM

 (ft3/min) x 7.48052 = GPM (gals/min)

to prevent freezing ??

CWR

Tower

CWS

GPM

 / 7.48052 (ft3/lb) x D (lbs/ft3) x 60 (min/hr) =  M ( lbs/hr)

CW-to-HX

or  GPM x 8.021 x D = M

By-Pass

  CW-to-HX

Q 

(mbh) = M x SH x (Ti - To) / 1000 = 

Ti1 = Fluid-1 - In

To2 =

Ti2 = 

(GPM x 8.021 x D) x SH x (Ti - To) /1000 = 

To1 = Fluid-1 - Out

48

42

GPM x 0.008021 x D x SH x (Ti - To)

Ti2 = Fluid-2 - In

CW-Out

P+F Heat

  CW-In

LMTD

 (Log Mean Temp Diff)  = 

To2 = Fluid-2 - Out

Exchanger

 [(To2-Ti1) - (Ti2-To1)] / [LN{(To2-Ti1) / (Ti2-To1)}]

CHW-In

(chiller)

  CHW-Out

where (To2-Ti1) > (Ti2-To1)

To1 = 

     Ti1 =

LMTD

 = (DT1- DT2) / (LN (DT1/DT2))

DT1 = ABS ( Ti1 - To2 )

54

44

where DT1 > Dt2

DT2 = ABS ( Ti2 - To1 )

CHW-to

CHW-Frm

Q

 = A x U x LMTD

Surface Area (

A

) = Q / (U x LMTD)

HX

HX

To1 =

CHW-In

54

CHWR

Cooling

CHWS

Ti1= 

CHW-Out

44

Coils

1985 gpm

Log Mean Temperature Difference (LMTD)

Ti2 =

CW-In

42

W

HX Plates

To2 =

CW-Out

48

WSE - COUNTER FLOW

CWS

     CW-in : Ti2

CW-from-HX

2. Primary Fluid

CWR

Ti2 = 

42

2285 gpm

CW-to-HX

   H

         CHW-out : To1

To2 =

48

DT2 =

2

DT1 =

6

        CW-out : To2

To1 = 

44

      CHW-in : Ti1

CHW-from-HX

CHWS

1985 gpm

L

 1. Secondary Fluid 

     Ti1 =

54

Plate & Frame Heat Exchanger

Notes:

CHW-to-HX

(1) See manufacturer's catalogs to get standard heights (H) and widths (W)

CHWR

(2) Length (L) varies with heat transfer surface area required and number of plates

(3) Obtain U-value of heat transfer material from HX manufacturer (catalog)

CHW and CW Loop Flow (GPM) with NO Waterside Economizer)

http://www.taco-hvac.com/products.html?current_category=73

CHW-Loop =

1985

CW-Loop =

2285

http://www.tranter.com/pd

2 pumps 1000 gpm each

2 pumps 1150 gpm each
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Basic Speciications | Condenser | Performanse Curves | Loop Atfachments | Miscellaneous |

Chiller Name: [ WSE-Chiller =
Type: [Water Economizer - Equipment Capacity ————

Loop Assignments ———————— ‘Equipment Efficiency Capacity: | mewh
c T oo EE e EEE
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N I |
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WSE-HX  (Chiller Evaporator/Condenser)
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Basic Specifications | Process / DHW Loads | Losses | Head | Operation | Controls | Audiaries

Loop Name: | Chilled Water Loop

Loop Type: [Chilled water -
Loop Subtype: Primary -

Sizing Option: [Secondary =] Loop Pump: [crw Loop Pump =]
Sescn Gtz | o oos Mmumtiows | o0x o
anwTemp: [ o Loop Size Ratl [ 0o

Loop Desgn otz | 100 %

Fiuid Volume: [ e

mvocreTime: [ 1%

taiston |

P Head: —

[ =&





CHW-LOOP (CHW-in = 54 oF    CHW-out = 54 oF)
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Loop Subtype:

Sizing Option:
Design CHW Temp:
Design HW Temp:
Loop Design oT:
Fhid Volume:

Avg Circ Time:

Loop Recirc Flow:

‘Static Head:

[cravmtontooppropertis
-

Basic Specifcations | Process / DHW Loads | Losses | Head | Operation | Controls | Auwsiiaries |

Condenser Water Loop

Condenser Water 3]

EE—|
[Secondary =]
o lw
T -
o
[ o«

s

A

216 ft

L[

W Loop Pump
0.05 ratio
1.0 ratio

Loop Pump:
Loop Minimum Flow:

Loop Size Ratio:




CW-LOOP (CW-in = 48 oF    CW-out = 42 oF)

[image: image5.jpg]Pump Properties

Curranty Active pump: [Py
sasic speciications |
e T —
Nmber o pumpe: [ % Setricheter: [0
Head (per pump): 90.0) ft Pump Power: kw
Flow (per pump): 1,000.0 gpm Motor Efficiency: ratio
Head Rati e a0 ech ffcncy: | 077 rato
Flow Ratio e a0 inimum Speed: | 040 ato

Max Pump Ratio: 30 ratio Motor Class Standard <]
Head Setpoint Capacity Control: [ Variable Speed Pump =

£

11

Head Setpoint Ratio: ratio

Pump Head f(flow):  [Pump-Hesd-fFlow 3]

i

Pump Power f(flow): |Pump-Power-fFiow 3]

!

Pump Pwr Exponent: 3.05 ratio




WSE – Pump  (2 pumps 1,000 gpm each.  CHW flow from Baseline Run without WSE)
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Currently Active Heat Rejection: [Open Tower ~]  Type: Open Tower

Basic Specfcations | Fiuid and Dry Coolers | Performance Curves | Attachments | Miscellaneous |

Heat Rejection Name: [Open Tower e Hlover rover B

Loop Assignment ————— Equipment Capacity ——— Fan Efficiency
cw: [Condenser water Lo[3] Total Cap: Fan kW per Call a kW
Capacity Ratio: Elec Input Ratio: | 0.0226  ratio

Meter Assignment —————  Num of Cells:
Electric Meter: [EM1 7] Fan Control
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Cooling Tower

[image: image7.jpg]Pump Properties
Currently Active Pump: [CHW Loop Pump |

Basc speciications |
Pump Name: [ toop rume |
Number of Pumps: 2 Electric Meter: EM1. ¥
Head (perpumey: | 500t Pumppoer, [
Flow (per pump): 1,000.0/ gom Motor Efficiency: ratio

i [ Woohefcncy: [ 037 rae
— e et [
revmmes BT -
Head Setpoi [ e Capacity Control: [One Speed Pump =

Head Setpoint Ratio: ratio

Pump Head f(flow):  [Pump-Hesd-fFlow 3]
Pump Power f(flow): |Pump-Power-fFiow 3]

Pump Pwr Exponent: 3.05 ratio





CHW-LOOP Pumps (2 pumps at 1000 gpm each)
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Currently Active Pump: [CW Loop Pump

Basic Specifications |

Pump Name: | CW Loop Pump

Number of Pumps: 2
Head (per pump) 40.0/ft

Flow (per pump): 1,200.0 gom
Head Ratio -
Fow Rato % e
Mo pump Ratio: | 138 rato
Head Setpaint: i

Pump Head f(flow):  |Pump-Hesd-fFrlow <]

Pump Power f(flow): |Pump-Power-friow <]

Pump Puwr Exponent: 3.05 ratio

Electric Mater:
Pump Powers
Motor Efficiency:
Mech Efficiency:
Minimum Speed:
Motor Class:

Capacity Control:

E

ratio

1)

W3 ratio

J

[Standard
[one Speed Pump 7]




CW-LOOP Pumps (2 pumps at 1200 gpm each)
1

