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[Features of Gas Pressure Quenching Fce]

High efficiency* performance, Eco-friendly and maintenance easy

Temperature uniformity of £4~10°C in all standard models through
optimal hot zone design

Maintenance easy heater system of partitioning & assembling type

Long life of insulation, being made of graphite rigid felt with carbon
composite cloth lining

Compliance to WPS(Welding Procedure Specification), ASME Sec.
IX & EN ISO 15614-1

Internal cooling system of high space efficiency and low energy
consumption

Easy access to heat exchanger and blower through the rear door
flange without passing through the hot zone

360° showering nozzles, which are detachable for easy change to
the nozzle of different diameter

Selective system control interface from simple touch panel GUI
to integrated, remote PC HMI
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[Simulation of Gas Pressure Quenching Fce]
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Uniformity by loading capacity(600 ~ 1500Kg)

Work zone of +5°C

DY wnam;c TERMVAC

1Z2est THRMVAC



[Pressure Vessel Fabrication Approval]
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Located on LOWER SHELL
Orientation 120"

Nozzie center line offset to datum line. 1797 mm

End of nazzie to shell center B00mm
Passes through a Category A joint o

Welding Procedure Certification

WPS

Welding
Procedure

Spec.

ASME Sec. IX
& EN ISO
15614-1

WELDING PROCEDURE SPECIFICATION

Rev No DATE PTION

NAME OF PROCESS : GTAW + FCAW

WPS NO. : TV-WPS-GTFC-B01

1.5, CHOI

APPROVED BY
TEL : 031:351.4430 FAX : 031.354-4289

CHECKED BY

TiermVac

THERMVAC Ine.
= (HWASEONG FACTORY)
= 480.926, Jangan-ro, Jangan-myoon, Hwasaong 51

Gyeonggi-do, Korea

Access opening No
Matorial specification 'SFASOA (Full User Dafined)
Insige dismeter, new 55 mem

Nominal wall thickness 17.5men

Corrosion inner 0 mn

Corrosion outer 2w

Projection available outside vessel, Lpr 115 mm

Internal projection, Ny g 10 mm

Local vessel minimunm thickness 10 mm

Liquid static head included 0 bar

Longitudinal joint efficiency

Innor filiet, Legay 11
Lower filet, Leges 8 mn
Nozzie to vessel groove weld 10 mem

CERTIFICATION
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EN ISO 15641-1 Approval
Authority : TUV(GERMANY)
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[Standard Specification of Gas Quenching Fce]

Item Specification

Furnace type Horizontal pressure vessel furnace

Application Gas pressure quenching heat treatment

Temperature 1050 ~ 1350°C

Loading capacity 300 ~ 2500Kg

Uniformity +4~10°C [1000°C, no load, 9~13 points]

Heat-up rate 5~10°C/min

Heating circuit 2 ~ 6 circuits

Temp. measuring K type, Jtype or C type T/C

Heater system Graphite rod & connector assembly

Insulation Graphite rigid felt with C/C cloth lining

Heating Atmosphere Vacuum, Nitrogen partial pressure

Cooling Atmosphere 0.3 ~0.9 MPa Nitrogen

Evacuation Mechanical booster pump + Oil rotary pump

Leak rate Below 1x103 Pa - m’/sec

Forced cooling Heat exchanger & Blower, Internal/External Flow

System control PLC control, Touch or PC interface
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[Standard Dimension of Gas Quenching Fce]

Model code TVQHT-S400 TVQHT-S600 TVQHT-S800 TVQHT-S1000

Work zone 400*400*600 600*600*900 800*800*1200 1000*1000*1500

Capacity 300Kg 600Kg 1200Kg 2500Kg

Operating temp. 400~1350 °C

Uniformity +4~10°C

Vacuum level 1 Pa

Electricity 100KVA 180KVA 300KVA 450KVA

1. Cooling gas pressure: 2, 6, 9 Bar
2. High vacuum pump : Diffusion oil pump, Cryogenic pump

3. Convection heating : Circulation fan operated under 800°C

Options

4. External cooling with heat exchanger and blower outside chamber
5. Closed water circulation, sample loading car, gas buffer tank

6. Remote controllable PC integrated HMI system
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[Details _ Pressure Vessel]

€ Compliance to ASME SECTION VIl DIV.1(2017 EDITION) + KS B 6750-3 Standard
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[Details _ Clutch Ring]

€ Compliance to KS B 6731 & JIS B 8224 standard (Quick Opening Closure)

CALCULATION FOR QUICK OPENING CLOSURE (LOCKING RING TYPE)
(KS B 6731, & JS B 8224)
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[Details _ Product Certification]

& Inspection & certification by Korea Safety & Health Agency(KOSHA)
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[Details _ Hot Zone]

& Design of hot zone dimension and heater allocation base on thermal analysis
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[Details _ Gas Planum & Nozzle]

& Heat transfer coefficient based on flow rate, speed and pressure drop of cooling gas
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[Details _ Blower & Path]

& Calculation of optimal capacity and dimension based on simulation and analysis
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[Details _ Heat Exchanger]

& Calculation of heat exchange mass, Finned tube type or counter flow type

Q= (Tn': ‘Tm)'cw'“’n':(z\‘s _I\z)'c.\"nf\'

W, =230,292 kg/hr
C= 0248934 Keal/kg™C W= 72,000 kg/he
Ti=80°C Ca= 1Kealkg™c

Tua=25C

Baffle # X 4 8 X 4 8
Clkcal/kg®C] 1 0.248934
W [kg/hr] 72,000 230,292
T.[%C 25 80
T:[°C] 347 377 39 67.2 63.5 61.9
AT [°C] 9.7 127 14 12.8 16.5 18.1
Q [keal/hr] 698,400 914,400 1,008,000 733,792 945,903 1,037,627
Heat Loss [%] 4.8 3.3 2.9 - - -
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[Details _ Evacuation System]

€ Vacuum Pumps : Pumping speed attainable under 1 Pa within 20 minutes

Vacuum pumps Vacuum gauges Suction line control

> Roots type mechanical booster pump  » Type : Pirani vacuum gauge » Chamber side pressure valve
» QOil rotary piston pump » Maker : Ulvac or Inficon » Pump side vacuum valve

» Maker : Korea domestic or Ulvac » Location : Behind the pressure valve > Pressure gauge controller
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[Details _ Control Panel]

€ PLC sequence control, Touch panel interface or PC HMI of integrated environment
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[Cooling Gas Circulation]

& Installation of heat exchanger and blower, either inside or outside the chamber

Extra Cooling Type

Intra Cooling Type
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