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Steam Generator, China National Offshore Oil Corp, China Sea, China

Gas to Steam

[ EeoRecowsd | oaWW

Payback Period 7 Months

* GA 6400 smooth pipe 2 stage steam generator

* On-site assembly

* High reliability required for offshore location

* Low footprint required by space limitations

Muu Robust Material  Efficient CIean ing! & Low P ressure

* Instant start up from gas turbine

D00

LowFouing _ Working Scalable&  Reactivity \some el
‘emperatures Customisable ~ Operation

This project has received funding from the European Union's Horizon 2020 research and innovation
programme under grant agreement No 680599.




Gas to Air Unit, Automotive, Aluminium Furnace, USA v
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$/KW recovered $123 (£76)

*GA 360 smooth pipe heat exchanger

* 500 kW combustion air pre-heater

* High particulate matter exhaust from furnace

* Low fouling, easy cleaning and maintenance, high reliability
* Unit positioned outside main factory premises

» Customer advised it was not possible by consultants (acid etc)

This project has received funding from the European Union s Horizon 2020 research and innovation
programme under grant agreement No 680599.




3 Kiln Heat Recovery, RAK Ceramics, UAE

Exhaust Temp In/Out | 235 C/162 C
Air Temp In/Out 34C/160C

Exhaust/Air Mass 41,771/ 27,400
Flow Kg/h

Energy Recovered 970 KW

Recovered Energy £209K p/a

Payback Period m
£/KW recovered m

¢ GA 970 smooth pipe heat exchanger

* 970 kW drier air pre-heater sourcing exhaust from 3 tunnel kilns
* Pre-heated air delivered to multiple usage points

* High particulate matter exhaust from kilns

* Integrated moving plate cleaning system

This project has received funding from the European Union's Horizon 2020 research and innovation
programme under grant agreement No 680599.
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Heat Pipe Condensing Economiser in the Food
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Site visit summary

* Location and date: ARLUY (Spain), June-2017
* Heat Source: Indirect radiant oven for biscuit cooking

* Heat sink: pre-heating water used for cleaning manufacturing machines

Exhaust flue removes moisture from b

chamber. Minimum loss of heat to at Burner flue gases o heat recovery system

Return duct
Radiation tubes

Circulation fan
Extraction fan

Burner

This project has received funding from the European Union s Horizon 2020 research and innovation
*" programme under grant agreement No 680599.




Proposed Application <
P PP /

* The proposed HPCE will be installed downstream the gas burner I-ThERM
* The HPCE will preheat the water before it enters the fuelled boiler
» Heat source (gas fire) is available 24/7

moisture flue gas water
HPCE = > a cleaning
‘ P> utility
- ] ﬂ—
extraction diesel
fan N gas burner
burngry
cooking process
< i
____________________ |
indirect radiant oven  direct gas fired oven
G This project has received funding from the European Union's Horizon 2020 research and innovation
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Space availability

igas analyser

.
40m

" i6 Am from
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/ burner

This project has received funding from the European Union s Horizon 2020 research and innovation
programme under grant agreement No 680599.




Space availability

Oven length: 46 m.

(without belt)
Oven width: 1.97 m. /=

This project has received funding from the European Union s Horizon 2020 research and innovation
*" programme under grant agreement No 680599.
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Heating Demand

Cleaning Water specifications

Temperature 10-18°C

4bar

1”/2 C A 3 : . | .
Duty cycle 2 hrs continuously, 3 times/week LY dicsal
(220hrs/year approx.) . fuelled

bruner

;* " **; This project has received funding from the European Union's Horizon 2020 research and innovation 11
Tk programme under grant agreement No 680599.



HPCE Thermal design <
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Thermal Design Parameters

Exhaust mass flow rate 357kg/h

Water Mass flow Rate 500kg/h

Exhaust average specific heat capacity 0.288Kcal/Kg.°C

\Water average specific heat capacity 1Kcal/Kg.°C

Exhaust inlet temperature 203°C

Exhaust outlet temperature 50°C

Water Inlet temperature 20°C

Water Outlet temperature 45-48°C

Recovered heat 18.349kwW

*:* ) - This project has received funding from the European Union's Horizon 2020 research and innovation 12

o programme under grant agreement No 680599.



HPCE Mechanical Design
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[ [ RevNo[ Revision note Date  [signa
— GRIGINAL TSSUE
A
DESIGN PARAMETERS:
1. EXHAUST MASS FLOW RATE = 357 Kg/h.
2. WATER MASS FLOW RATE = 500 Kg/h.
B 3. EXHAUST AVERAGE SPECIFIC HEAT CAPACITY = 0.288 Keal/Kg°C
4. WATER AVERAGE SPECIFIC HEAT CAPACITY = 1.0 Keal/Kg°C
5. EXHAUST INLET TEMPERATURE = 203 °C
6. EXHAUST OUTLET TEMPERATURE = 50 °C
EXHALST 7. WATER INLET TEMPERATURE = 20 °C
— e 8. WATER OUTLET TEMPERATURE = 51 °C
9. RECOVERED HEAT = 18,349W
——
NOTES:
1. EXPANSION JOINTS MUST BE USED TO ALLOW FOR THERMAL
C EXPANSION
2. UNIT ONLY TO OPERATE IN VERTICAL ORIENTATION AS SHOWN.
3. APPROXIMATE ASSEMBLY WEIGHT 350Kg.
4. MATERIAL OF CONSTRUCTION
EXHAUST SIDE - CARBON STEEL
WATERSIDE - CARBON STEEL.
<} 5. PAINT SPECIFICATION = HIGH TEMPERATURE BLACK PRIMAR, —
FIREWOOD 75 HIGH TEMERATURE ALUMINIUM PAINT.
D
_ EXHAUST
INLET
; -
REMOVABLE PANELS
BOTH SIDES
The drawing and the design shown are the exclusive property of ECONOTHERM Ltd
| CONDENSATE REMOVAL ECONOTH ERI\/]® Ltd It shall not be copied nor its eontents communicated or reproduced in any form and
for any purpose without the prior specific authority in writting of ECONOTHERM Ltd.
Unless Otherwise Stated: g‘aw'::d ;Fs'\;u}:«im Title:
Al welding to COWP 7.02.008 eckeci;
F | dimensions in mm. Approved: DR'S JOUHARA ITHERM DEMO UNIT
Dimension tolerances: Date: /0817 GENERAL ARRANGEMENT
Sheet Metal/Fabrication 0.2mm  [Original Scale: SHT1OF 7 SHIS Issue
Ethelis . +0.5mm Sid Nh\gzrlal: @ - Dwg No.
PeuiBrBisEE T THRD ANELE PROCTION ITM-01-ASSEMBLY 0
2 LT T T T T T T T T 3 I T I

L
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HPCE Mechanical Design

560
850
1,5" (DN40) PN6 FLANGE
— —3 (INLET AND OUTLET) —
P i
B ﬂ | 2 B
T o
% >
Ll o
o o
0 o,
o o

1776

3 790 3
TO SUIT CUSTOMER
REQUIREMENTS
The drawing and the design shown are the exclusive property of ECONOTHERM Ltd.
_ ECONOTH E RNI@ Ltd 1t shall not be copied nor its contents communicated or reproduced in any form and [
for any purpose without the prior specific authority in writting of ECONOTHERM Ltd.
Unless Otherwise Stated: |2 L Title:
All welding to COWP 7.02.008 eckeds
F All dirnensions in mm. Approved: RS JOUHARA ITHERM DEMO UNIT :
Dimension tolerances: Date: I GENERAL ARRANGEMENT
Shﬁ:t MetalfFabrication 0.2mm  [Original Scale: SATZ OFZ SIS Issue
Cthers +0.5mm e = £:3 = No.
Angular Tolerance 41 deg | Veterial: Pl .
Paint Spec: THRD ANGLE PROECTION ITM-01-ASSEMBLY

\_ 1 2 3 L T T T [ T T T T T J 6 I 7 I 8 _I
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HPCE Installation

E extractor
- fan o g i ke
L® | p he @ connections
| —t— | [ ] m
= | -
| dampers
il (structural
= o support to
be provided)
e & @ ?
T P Q i gr condensate
?jﬁ Is:;:::g removal
-
belt
*
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HPCE Installation

e

Sensor Layout I-ThERM

!.-.-.-.....,@: S flue gas set point
! | condensate control action
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& dampers controller X i ! ] pressure
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T water circuit [ e - water flow rate
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o it e ORI SN .,{ cleaning \ motorized flue gas damper
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: ®
mains existing piping

This project has received funding from the European Union's Horizon 2020 research and innovation

programme under grant agreement No 680599. 16




HPCE Installation

7

I-ThERM

@: P S—— flue gas set point

— v drain control action

' : 3 condensate
+_____' 2 Sale

no recove ry HPCE storage tank temperatura
[] R pressure

gas flow rate
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water flow rate
on/off water valve
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HPCE Installation
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Y drain
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