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1. Blowdown WhSouvinuodiaosimioitu Us:Adaldinnndi 900,000 uin/U

N"9AIUANAT TDS (Total Dissolved Solids) Tuuatiaas Lﬂummmmm WYY mqwmm? blowdown azvinlifia
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msfuorums Blowdown i} msmuodrumsuUs:Raaoinms Blowdown r‘iaqao
AaatiNg UaLlaasIuIm 6000 kg/hr TDS wntlau 370 ppm « Over blowdown 333 kg/hr, UBELAASVINAUT 7 bar
Faan1sAUAN TDS Nellu uataasd 3500 ppm siad Blow * Sensible heat at 7 bar = 721 kj/kg
down winla ? * Heat to waste = 721 x 333 = 240,093 Kkj/hr
* Average calorific value of heavy oil 42,500 kj/kg
Blowdown Rate = g’_‘g « Specific gavity of heavy oil 0.97
L] i | 0,
Blowdown Rate = 370 x 6000 = 709 kg/hr Baliarerslency 5 .
3500 - 370 * Cost of heavy oil @ 20 Baht/litre
winnsAUAN TDS naeluuasiaaslé 2500 ppm N3 Blow » Costiowaste= 240 (8970 = 137 Behthr g o
° 42,500 x .97 x.85 £ 3
down azifluwinle ? =5 2
Blowdown Rate = Fx S 24 working hours/day, 300 days/year S5 &
B-F = 137 x 24 x 300 2 35
- - [ v = ,E S
Blowdown Rate = 370 x_ESOOO =1042 kg/hr ssusals = 986,400 Baht/year S5 2
2500 - 370 s 5
Over Blowdown 1042 - 709 = 333 kg/hr . g "
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2. Recovery finJ1WSoudINMS Blowdown tuovuodiaosuuna 6 Ton/hr
UssAdaldaunnna 1,400,000 uin/U

ANFaUTILaaEeanaINN"g Blowdown Agnunsauinaunn M lARNnnTe 70-80% faeisyLy Heat Recovery

msmusruMmsuUs:khdaoin Blowdown heat recovery
« Blowdown 709 kg/hr, Lega R 7 bar
* Sensible heat at 7 bar = 721 kj/kg
» Heat to waste = 721 x 709 = 511,189 kj/hr
» Average Calorific value of heavy oil 42,500 kj/kg
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. Sl * Specific gavity of heavy oil 0.97
108 conpol N b * Boiler Efficiency 85%
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[\ e bt o -« Cost of heavy oil @ 20 Baht/litre
L] Vessel + Costtowaste =_511,189x20 = 291 Baht/hr

42,500 x .97 x .85
Potential recovery blowdown 70% = 203 Baht/hr

24 working hours/day, 300 days/year = 203 x 24 x 300

Thermostat

lszudnla = 1,461,600 Baht/year

3. hAmA2WSouIn Flash Steam naunis Us:kdald 1,000,000 vin/U

- MSAUDUMSUSEREaDIN Flash steam recovery
Steam 7 Barg E Steam 1 Barg, « UBELARNNNUR 7 U5, Feed water temperature 30°C
S 402 Ko/ Make Up 402 kg/hr . .
Tereniy M0 kot * « Boiler efficiency 85%

* Heating value of oil 42,500 kj/kg, Sp.Gv 0.97

* Fuel cost 20 Baht/litre
M/CH M/CE2 * Total heat of steam at 7 bar, 2,769 kj.kg
1000 ke/hr vy || 500 kehe « Sensible heat of water at 30°C is 125 kj/kg
7 barg. 9.8% 1 barp. Flash Lass * Return flash steam 98 kg/hr
ek (9025005 84% » Cost of steam = 98 x (2,769-125) x 20 = 147 Baht
I =140253.84% 42,500 x 0.97 x 0.85

Total Condensate —= /®_' 538 ke/br
1,348.2 kg/hr B 24 working hours/day, 300 days/year = 147 x 24 x 300

Total Flash Loss

= 538 ke/hr Condensate =1402-53.8=1348.2 kg/hr

lseneinla = 1,058,400 Baht/year

4. Condensate return 1M°*/Hr Us:rdaldiunna 1,000,000 uin/U
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msFusrumsuUs:Raannms Retumn condensate 1mé/hr

* Condensate 1000 kg/hr

« Feed water 30°C, Return to feed tank 90°C
« Specific heat of water 4.19 kJ/kg. °C

» Heating value heavy oil is 42,500 kj/kg

« Sp.Gv 0.97

» Fuel cost 20 Baht/litre
« Water 13 Baht/m3
» Boiler efficiency 85%

» Saving = 1000 x (90-30) x 4.19 x 20 = 143 Baht
42500 x 0.97 x 0.85

» Water cost = 13 Baht
* Total Saving of Condensate Return = 156 Baht/m3

24 working hours per day, 300 days/year = 156 x 24 x 300

lszudinla = 1,123,200 Baht/year
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Steam trap failure rates and steam losses

Site condition | Paoor Average Good
Typical % trap failure | 20% ‘ 15% 10%
} 7 barg 10 bar g \
\ Typical steam loss from leaking 2" steam trap | To grade | 20 kg/h 28 kg/h
o '  Retum . 10 kg/h 14 kg/h

If steam trap leaking 20 pcs. Typical steam loss per trap 10 kg/hr

Total steam loss

Cost of steam = 200 x (2769-125) x 20

= 20x10 = 200 kg/hr
301 Baht

42500 x 0.97 x 0.85
24 working hours per day, 300 days/year

Uszudinle

301 x 24 x 300
2,167,200 Baht/year
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Typical applications:
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A continuous process is heating up 1,000 kg/hr of inlet water from
10°C to outlet water 70°C.

Calculate the energy required

m x Cp x AT (equation 1)

1,000 kg x 4.19 kJ/kg °C x (70-10) °C

251,400 kJ/hr

251,400/3,600 = 70 KW

OO0
onon

Control of flow of primary heating fluid (steam, hot water or hot oil)

to provide constant secondary temperature

steamioday




A continuous process is heating up 1000 kg/hr of inlet water from 10°C to outlet water 80°C.
Calculate the energy required
Q = mxCpxAT (equation 1)
Q 1,000 kg x 4.19 kJ/kg °C x (80-10) °C
Q 293,300 kJ/hr = 81.6 KW
293,300-251,400

Difference of steam consumption = 2,048 (H’fg steam @ 7 Barg) = 20 Kg/hr steam

7. asovaoumssolracnumumdd, Fitting, Flange UssrRdaldinnndh 100,000 uin /U
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Stop Valve Leaking The cost of stem grand sealed leaks
The Cost of Stem/Gland Seal Leaks - Valves » Boiler Operated at 7 bar, Feed water temperature 30 °C
Ilr;“isc:ssete diameter of a DN 150 stop valve = 20mm " Boiler efficiency 85%,
2B Effetive ID of sem scal = 20mm + (2 x 0.0254mm) « Heating value of oil 42500 kj/kg, Sp.Gv 0.97,
U e i g G « Fuel cost 20 Bhl,
it n; S€ areas gives an etffective hole area of =
gﬂ (20_05085 . « Total heat of steam at 7bar, 2769 kj/kg,
This g-.vm‘f,effwﬁve diameterof » Sensible heat of water at 30°C is 125 kj/kg.
- (1.59;;‘ B4 { i ¢ Return steam from 2 stem valve(6”) leaking 18 kg/hr
The table below illustrates the effective hole diameters for other stem sizes with only 1/1000th inch * COSt Of steam = 18 X (2769-125) X 20 = 27 Bhtlhr
annular gap. 42500 x 0.97 x 0.85
Valve Size DN | Stem Diameter mm | Effective hole diameter of 1/1000th inch annular gap
lg ::ﬁ :g :-;ggm: 24 working hours per day, 300 day/year = 27x24x300
100 - 150 20 1:426mm = 194’400 Bht/year
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Pilot Operated Pressure Typical applications:
and Temperature Controls Pres: ntr
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Spirax Sarco electro-pneumatic reducing valve station

MIARATHNAY

Total Heat Content of Steam Hg = Hf + ( D.F. *Hfg)

dootho  lari#inanadis 10 bar Dryness Fraction 0.95 iiaaapausuman 3 bar D.F.ifluinle 2
ANNAL 10 bar ANFaUTIN = 782 + (0.95 x 2000) = 2682 ki’kg
AAANNAUALUAS 3 bar ANFaUdIALIANAR 2682 ki/kg WA Dryness Fraction laingu
azlgdn 2682 = 605 + (D.F.x 2133)

' ¥ a & a
D.F. =0.973 *** LAMANIN 1’auﬂﬁﬁ‘3'muﬁ'\‘lmu'ﬂu ‘ﬂlﬂﬁqﬂlﬂu 0.95




as =l as
Uszugimainandsunne Flash Loss LIAARAMNAY

Flash Stear:l hCIurve ) = Steam consumption 1000 kg/hr
ias seampressure arg

Vol A « Flash from 7 bar to atmosphere

717 17 * Flash =721 - 419 = 13.38%

~ 2257

7l * Flash loss = 1000 x 0.1338 = 133.8 kg/hr
» Condensate = 1000 - 133.8 = 866.2 kg/hr
* Flash from 3 bar to atmosphere

e * Flash = 605 - 419 = 8.24%
) 2257

« Flash loss = 1000 x 0.0824 = 82.4 kg/hr
2 0 0.02 0.04 0.06 0.08 0.10 0.12 :.14 0.16 0.18 0.20 0.22 * Condensate = 1000 - 82'4 = 91 7'6 kg/hr
kg flash steam/kg condensate * Flash steam saving 133.8 - 82.4 = 51.4 kg/hr

Pressure on traps bar
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Typical application
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Product range
SND STD VTD SAD
Model / Type
Spray Nozzle Spray Type Venturi Type Steam Atomising
Size 2't0 20" + 2t018" + %10 18" + 21018+
Maximum Turndown 5:1 5:1 10:1 50:1
Flange rating Up to ASME 1500 Up to ASME 1500 Up to ASME 1500 Up to ASME 600
and PN100 and PN40 and PN100 and PN40
Maxiinum:oparating 425°C 590°C 590°C 525°C
temperature
Advantages Simple in operation Simple in operation Simple in operation Simple in operation

No moving parts
No pressure drop
Lowest cost

Can be retrofitted to
an existing installation

No moving parts
No pressure drop

Cost effective solution

No moving parts

Accurate temperature
control down to 3 °C
residual superheat

Good turndown capability

Generally operate at lower
cooling water pressures
than SND and STD

Lower erosion in
downstream piping
compared to SND and
STD

No moving parts

Accurate temperature
control down to 3 °C
residual superheat

Atomising process effective
at all steam loads

Stable operation possible
at very low water flows

Highest turndown capability
within the Transvac range

Negligible pressure drop
Cooling water pressure
does not have to boosted
above steam line pressure
Compact dimensions
Lower erosion in

downstream piping
compared to SND and STD

gulaliiiiiaue Desuperheaters Aafa
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The Steam and Condensate Loop  * Introduction
‘ . + Steam Engineering Principles
10 ' and Heat Transfer

+ The Boiler House
+ Flowmetering
+ Basic Control Theory

wikidegransvinaanuaiussuylainlulseny + Control Hardware : Electric /
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+ Control Applications

+ Safety Valves

+ Steam Distribution

+ Steam Traps and Steam
Trapping

+ Pipeline Ancillaries

S1EAZLALANLIAS S1ANLANAL 3,000 U

Hardback: Approx 1350 pages + VAT 7% ‘{'am?;luﬁu 3,210 U + Condensate Removal
ISBN: ISBN 978-0-9550691-5-4  (sindmda W3 Tiarlszina) + Condensate Recovery
Publication date: 2014 y .

Language: English . iy Desuperheatlng
Measurement: S| Units _ o . . _ : % Equahons
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‘SHE & Energy Day 2014’
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Design of steam and condensate
services
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Graphic display panel applications overview for the steam & condensate loop mem:‘mﬂmaﬂm‘m@mu‘lﬂuﬂudmmaq TG
Steam generation, Steam distribution and utilization, Steam specialization, Condensate handling and the envircnment AN 48 -
2UR 126 x 30 T.
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