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(Storage Tank Heater)

2. IaSaonusSausiauawu

(Tankless Heater)
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(Indirect Steam Water Heater)

PRESSURE

— > & - INLET — ﬁ ﬁ
iasSaon1usauttuuldlovnway

STEAM I g I
II\I_ —
0 THERMOWELL
BULB
WATER HEATED
INLET = —_—_——— e — - — - _—_——— - —_— - — - — —> WATER
FLOW QUTLET

(Direct Steam Water Heater)
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(Oil Fired Water Heater)
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AS2INMUISOUNIUU Heat Pump
(Heat Pump Water Heater)
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(Solar Collector Water Heater)
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(Waste Heat Water Heater)




nann1sn1vuUYoY
ssuUWaauIsauivuwauwanu



Solar Collectors

Qutlet Hot Water
— I

HOT WATER

-

HotWater
Storage Tank

Inlet Cool Water

o} it
WATER SUPPLY
- | |
L‘h Condensing
‘F Unit
- Hot Water
————

Heat Exchanger



1@Saon1tSouwavorundvernadidunisuszgnaly
wavvIuldoaINad lunISWaau1ISou lAaSooNn1UISauUWavIU
ndvoNnasa28nu 2 WUU @

1. UWUSUudOuUUREUISyU 2 nasAUA2A NG

(Flat plate collector) (Evacuated tube collector)
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Energy Park, SERT
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SN19AcINUDIIADNEITTVVINNGENUY Heat pipe

glass tube with condenser,
high vacuum heat exchanger

heat pipe

selectively coated

absorber sheet solar cycle

heat carrier
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Solar Collectors Outlet Hot Water

Inlet Cool Water
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Solar Collector

Hot Water 50-70 °C
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Feed Water Tank
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A| Compressar Hot air to outside
B] Fans Cold air to inside
G| Expansion valve

ATALESSMANITRTY e ATl S uE R A

nuI : 1@Saon1USau PAC , Modern Environmental Co, Ltd.
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Offices

Schools, boarding

Consumption per occupant

liter/day gal/day

22 S
115 25
15 3

Peak demand per occupant

liter/hr gal/hr

9 2
20 4
9 2

Storage per occupant

liter

gal

\ Schools, day

nun www.engineeringtoolbox.com
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arunnu(C)

Aluminum refining furnace
Zinc refining furnace
Copper refining furnace
Steel heating furnace

Copper reverberatory furnace
Cement kiln (drv process)
Glass melting furnace

Solid waste incinerator

Fume incinerator

6350-7350

7350-1100

750-800

900-1050

900-1100

600-7350

1000-13550

650-1000

6350-1450
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arunqu (C)

Steam boiler exhaust

Gas turbine exhaust
Reciprocating engine exhaust
Heat treating furnace

Drying and baking oven

Annealing furnace cooling system

220-380

380-540

320-600

420-630

220-600

420-650
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Process steam condensate

Cooling water from:

Injection molding machine

Annealing furnace

Air compressor

Internal combustion engine

Air conditioning and refrigeration condenser

Dryving, baking and curing oven

Hot—processed liguid

SO—-90

35—90

65-220

30-350

65-120

35—45

0-220

35-220
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PRESSURE (kPa ABS)

400 | ;f. HiA—
R X f.;eﬁ*m,.-u;ﬁm
ENTHALPY{ :' E. (A) = 18T k.Vkg

*R.E. = Refrigbration Effect.

Energy in {4) = Hﬂ x 187 = 31,2 kMkg. Energyin (B) =

% 149= 70,62 kg
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NO CONDENSATE RECOVERY R

IMPACT

# ENERGY
INHOT WATER
COLD QA © BURNS
RAW WATER e
FUEL CﬂSﬁ EFFLUENT
CONDENSATE RECOVERY
ENERGY IN
HOT WATER
WATER L
TREATMENT RECOVERED
COSTS
~=
COLD

RAW WATER

)

FUEL COSTS EFFLUENT COSTS
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DEW POINT vs SULPHUR IM FUEL OIL

f .
A00
| eee==="""T THEORETICAL DEW PIJEI
3to /=-“‘ (1F 100% § GOES TO 505
Wi 300 =
= b Lo FLUE GAS DEW POINT !
S 250 st
} 1L —
& e " MINIMUM METAL TEMP,
& 10 AVOID CORROSION
1 50 ]
—a= H,0 DEW POINT
g : I 3.5 &0

G 0.5 1.0 1.5 2.0 2.5 4.0
% SULFUR TN FUEL DIL

“c
204.4

1767

1449

933

6546

ar.e

DEW POINT OF FLUE GAS
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100%

27,531

19,020
1,273,305

137

75%

20,648

12,138
812,546

87

60%
16,519
8,511

8,008
536,091
50

18.61

58

50% 25%
13,766 6,883
5,255 0
351,787 0
38 0

liter/day
liter/day
liter/day
kd/day
%

2
MJ/m -day

2
m
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3) wailszlawii (Benefit) wavssuy
Collector Benefit
Waste Heat Benefit
CO, Benefit

shrunaszlamii (Benefit) vailasins

100 75 60 50 25
137 87 58 38 0
1,644,000 1,044,000 696,000 456,000 -
900,000 600,000 600,000 500,000 200,000
2,544,000 1,644,000 1,296,000 956,000 200,000
20,000 20,000 20,000 20,000 20,000
20,000 20,000 20,000 20,000 20,000
2,664,000 1,664,000 1,316,000 976,000 220,000
- 55,889 839,487 1,720,394 3,401,815
384,600 249,600 197,400 146,400 33,000
2,948,600 1,969,489 2,352,887 2,842,794 3,654,815
392,048 257,953 171,969 112,669 (0]
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45,241 33,930 27,144 22,620 11,310
617,270 471,865 379,094 315,271 191,292
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