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Brief Introduction »

A device used to COOL hot water stream based on evaporative cooling

Hot stream(DM Water) Warm Process@Water

ARMXER FAN

! DRY EXCHANGE
| ‘SURFACE (BUNDLE]

AR AR

DRIFT
ELIMINATORS

HOT
WATER

WATER
DISTRIBUTION

WET
EXCHANGE
SURFACE

AR

ol
M e
N
gLy
COOLED
WATER

AR

Cold Process Water

— 1
Cold stream(DM Water)
TATA STEEL



Key Challenges —

CT Objective
To decreasehot water temperature
by 4-8 degrees (TATA Steel

Jamshedpur)
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Solution Overview v
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Objectives ™w

TATA

A Tune the model parameters to decrease erengsumption

Assumptions

x Stage efficiency was assumed to be equal for all stages for

basic simulation purpose which later on to be optimized with the
help of available data

x Vapor liquid equilibrium
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Approach av

Development of Equilibrium Model
for existing cooling tower
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Model Development &5

\ TATA
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Model Development(Contd.) R

TATA

cC. . CC:

Unknowns: L,, L,, T,, T4, H,, H; (No of unknowns is 6)
No of equations: 4
Degrees of freedom=2
To eliminate one set of unknowns in order to make the number of unknowns and number of equations equalrphy
efficiency equation is used
14 I
L D
A

Equations obtained for 06206 stages are

A T(ll‘| 1L) A

A T(ll‘| 1L) A

H, and H, can be calculated from Y and Y,

2l T °

I%@!&ofﬁﬂ-geﬁbm after variablesubstitution: No. of variables 4 and No. of equations 4. This implies D.O.F=0



Tools Used aw
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'MATLAB R2016b

s Optimization toolbox J

A MathWorks



Coding v

TATA

[ calcoptm 3| cmpNm 3| tlm | OPTLm 3| HUMm 3| HUMmm | RHm 3| RHLm 3| DBTLm x| VAPm x| + |

| Warkspace | Current Fold

68
69

| 70

71

ENAESFUA J 01 bbb

pao (l}=(HMair*P*H (1)} / (Mair*H (1) +MHZD)} ;

Ffor i=2:n

EEEti}=lHair*P*Hti}}fLHair*H:i}+HHED}: Foutput partial pressure
-end

disp('partial pressure'}

di=p ({pao)

pavo(l)=(exp(11.96481- (3984.0923/{(T(1)4+273)-39.724))))*750;

L for i=2:n
Egzg[i}={exp{11.56431—{3934.923!{[T{i}+2?3}—35.?2&}}}}*TEU: Fvapour pressure of eseach stage
- end

disp{'output wvapour pressure:'})
di=p(pavo)

BHs (1}=(pac(l) /fpavo(l)});

Elfor i=2:n

Eﬂgti}=tpanti}fpavnti}}; E=ztage Belative humidity
-end

disp({'BEelative humidity of each =stage:'}

di=p (RH=)

e (1)=LO*cpw*tO+g*cpa*T (2) +g*H (2) *cpv*T (2} +g*H (2) *hv-g*cpa*T (1) -L (1) *cpw*T (1) -g*H (1)} *cpv*T {1} -g*H (1) *hv;

Ll for i=2:n

e(1)=L(i-1)*cpw*T (i-1}+g*cpa*T (i1+1)}+g*H(i+1)} *cpv*T (1+1)+g*H(1i+1l) *hv-g*cpa*T (i} -L (i)} *cpw*T (1) -g*H (1) *cpv*T (i) -g*H(1i) *hv;
-end

£ loss=g*(H(1)-H(n+l))

% lossli=LO0-L(n})

-f=[el-




Steps involved in solving the CodcliiS
TATA

Variable initialization

!

[ Calculation of primary unknowns from initial parameter

(vapor pressure, inlet humidity, mole fraction etc.)

!

Calculation of partial pressure, humidity, mole [€—
fraction and liquid flow rate for each individual
stages (in terms of temperature) ) I

v

Calculation of temperature by substitutioj\ i

ﬂ Final valuesJ

Providing the final
\l' temperature value to the

Outlet temperature value for all stagejs respective calculations
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