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Abstract

In the paper, the development of high-speed industrial turbo blowers with foil air bearings is presented

as a first successful commercialization in the world. Their target market is various from wastewater treatment

to cement factory processes which require compressed air ranging between 0.6 and 0.8 bar gauge. Employing

the state-of-the-art technology of the high-speed BLDC motors, the bump-type foil air bearings and the high-

efficient turbo impellers/diffusers, so much compact, efficient and silent blower machines of a single stage are

now available in the market, aiming to replace the existing inefficient, bulky and noisy ones, such as roots

blowers. The first production lines are established for 25, 75 and 150 hp class blowers. Rotational speeds from

about 20,000 to 80,000 rpm are realized directly from the high-speed BLDC motors without any gear boxes,

and no lubrication oil is required. A brief introduction of design, manufacture and test results is presented for

mechanical, electrical and aerodynamic performance.
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Fig.1 Roots rotary blower

Fig.2 Ringblower

FR2EEZYI Za Y oy g¢FL 92
g 4= I diete A Fig3 o Uehd wred go
BHEE2 A7 Fatd oz Ao £ds7] ANF3)
At ol 7IEe F&710E A2E HEYEY)
o e MdozA dik(single stage)ol™ YA E
(centrifugal) &2 AMF¥ (mixed-flow) YBHE F
|3t otk Hud JAdME 4 £2 o
9 &% #FAE daMe & sASFT 27
ol olg Agstyl fslA F£7lo (bull and
pinion gear trains)® o] &3t} 7]o}7} m3| A4
A ZBglel B A E =24LNF #
T(AGMA 12-13)2.2 =z ZF 3o} &tH, sAdZHe 5
EA4 dA4E ASME tilting pad ol g
7S 2dolg & Hgeof ok EEL 78%
80% TEHA FLHNoY F&)0e FERAE
R 8 4% £FL TAA FER EPod,
AF9 Fr|= & Wiyt godd. utdol, B R
o] Zt= ASEAZNoR A3 F&9 & #Ag
o] T4 EELE AAFAA oF 45%-100%
Aol A FFzEo) shsdizn. o] A% HAsx
7b 2RE7) wRe JFe AXE G (Inlet
Guide Vane)2 AM8-3td 371 H% g 223t

Fig.3 Integral gear-driven turbo blowers
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(a) Exterior view of main package
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(b) Package under performance tests

Fig4 New turbo blower products
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Fig.7 Stress distributions of the impeller
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Fig.8 - Magnetic field distribution by FEM analysis
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Fig.9 Foil air bearings
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Fig.10 KTURBO foil air bearings

(b) Thrust bearing
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Fig.11

Turbo blower under performance tests
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Fig.12 Turbo blower performance
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