2026/9/2 14:52 Engineering Zero-Oil Purity: Technical Architecture, ISO 8573-1 Class 0 Standards, and Clinical Sizing of Medical Dental Air Compressors | Hong...

ENGINEERING WHITEPAPER #01 (ISO 8573-1Class O Certiﬁed) ( September 02, 2026>

(@ 12 min technical read >
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A definitive global engineering study on wobble-piston kinematics, self-
lubricating PTFE composite Tribology, nano-antibacterial airreceivervessels, and
multi-operatory pneumatic sizing calculations formodern dental networks and
hospital surgical centers.
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Hongrun Medical Oil-Free Wobble Piston Compressor Family (HY-100
to HYT-500 Matrix)

{8 Executive Summary & Engineering Key Points

@ ZeroHydrocarbon Purity: 100% oil-free @ Wobble Piston Kinematics: Eliminates the

compression eliminates volatile gudgeon wrist-pin. Self-aligning single-

hydrocarbon vapor that causesup to 38% piecerodreducesreciprocating mass by

loss in composite resin shear bond 42% and mechanical friction by 35%

strength during restorative procedures. compared to traditional crosshead
compressors.

@ Nano-Antibacterial Receiver: © Multi-Host Smart Redundancy: Intelligent
Electrostatic composite polymer-ceramic alternating control (HYT /HYTG Series)
innerlining permanently passivates the guarantees N+1hospital-grade continuous
tank wall, eliminating rust flaking and air supply with zero clinical downtime
secondary bacterial biofilm formation. during single-pump maintenance.

1. The Clinical Imperative: Why Medical Dental Compressed
Air Demands IS0 8573-1 Class O Purity
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Inmodern dental and medical operatory environments, compressed airis not merely a utility
power source—itis an active pharmacological and medical instrument delivery medium.
Dental turbines operating at rotational speeds exceeding 400,000 RPM, ultrasonic scalers,
air abrasion sandblasting units, and sensitive 3-way syringes directly inject pressurized gas
into open oral wounds, root canals, and prepared dentin tubules.

When conventional oil-lubricated compressors orlow-grade compressors with failing
filtration are used, microscopic oil aerosol droplets (0.01-5.0 um) inevitably penetrate the
pneumatic lines. This leads to three severe clinical consequences:

w

Adhesion & Bonding Failure

Micro-droplets of oil deposited on etched enamel create a hydrophobic barrier, preventing bonding resin monomer
penetration and causing premature restoration detachment.

o

Turbine Bearing Seizure

Hydrocarbon sludge mixes with moisture to form gummy varnishes on micro-ceramic bearings, increasing friction,

elevating handpiece head temperatures, and causing premature turbine burnout.

©

Cross-Infection & Biofiim

Uncoatediron tanks corrode under high-humidity conditions. Rust particulate and condensation sludge become

breeding grounds for opportunistic pathogens such as Legionella pneumophila.

2. International Requlatory Frameworks: Purity Thresholds &
Classification

To eliminate medicalrisks, global medical device authorities mandate rigorous
contamination ceilings across three core parameters: Total Oil Content, Solid Particulate
Size, and Pressure Dew Point (Moisture).
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STANDARD &

JURISDICTION

1ISO 8573-1:2010
Class O (Hongrun)

ISO 8573-1Class1

HTM 02-01 (UK
NHS / Europe)

GB50751-2012/
WS 507-2016
(China)

3. Deep Engineering Teardown: Kinematic Mechanics of the

TOTAL OIL LIMIT
(MG/M3)

0.00 mg/m3
(Non-
detectable)

< 0.01mg/m3

< 0.1mg/m3

< 0.1mg/m3

Hongrun HY Series

Unlike converted industrial reciprocating compressors that rely on splash-lubricated sumps

SOLID
PARTICLES
(MM)

< 0.0Tuym
(99.999%
HEPA)

<0.lpym

<1.0um

< 0.5um

PRESSURE DEW POINT

()

< -40°C (Dual-Tower

PSA)

<-70°Cto-40°C

< -46°C@
atmospheric

< -20°C
(Dental/Endoscopy)

CLINICAL TARGET
APPLICATION

Highest Global Tier

Critical
Pharmaceutical /
Precision

Hospital Medical Air /
Surgical Pipeline

Hospital Central Gas
& Endoscope Drying

or fragile oil-free pistonrings, the Hongrun HY Series (ZB100 /ZB200 / ZB300) utilizes an
uncompromising, dedicated medical wobble-piston (#E#&;&2E) architectural framework.
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Q@ Figure 1.1: Precision Exploded Engineering Schematic of Hongrun HY Wobble-Piston Pump Head, Saint-Gobain
Composite Piston Rings, Flapper Reed Valve, and Nano-Coated Vessel (Click to Zoom).

CORE POWER UNIT Q

Figure 1.2: ZB-300 Proprietary Wobble-Piston Motor Head

1.1kW /200 L/min medical pump head with Saint-Gobain PTFE rings, Swedish flapper valves, and dynamic rotor
balancing (<65 dB).
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AIR PURITY UNIT

Figure 1.3: Modular Twin-Tower PSA Desiccant Air Dryer
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Q

Molecular sieve adsorption module delivering continuous -40°C pressure dew point and 0.01um medical-grade

sterile filtration.

4. Comparative Engineering Benchmark: Hongrun vs.
Generic Market Compressors

ENGINEERING

DIMENSION

HONGRUN HY SERIES
(MEDICALTIER)

GENERIC DOMESTIC
ASSEMBLY

IMPORTED HIGH-
COSTBRANDS

Core Pump R&D

Tank Internal Surface

Piston Ring Friction
Material

Acoustic Profile (@1m)

Regulatory
Accreditation

5-Year Total Cost of
Ownership (TCO)

Proprietary Wobble-Piston
Patents (ZB Series)

Electrostatic Nano
Composite Coating (Anti-
Rust)

Saint-Gobain High-Wear
Self-Lubricating PTFE

< 65 dB(A) (Quiet Point-of-
Use)

1ISO 13485, CEMDR, NMPA
Class |l Medical

Optimal (High Efficiency +
Low Spares Cost)
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Off-the-shelf OEM Public
Castings

Raw Carbon Steel /
Uncoated (Rust Risk)

Generic Virgin PTFE (Fast
Wear <2000 hrs)

72-78 dB(A) (Vibration &
Resonance)

Industrial Only / Non-
Medical

Unpredictable (Frequent
Head Failures)

Proprietary (High
Premium)

Coated or Stainless
Steel

Proprietary PTFE

< 62-66 dB(A)

ISO 13485, CE, FDA

Excessive (300-
500% Parts Markup)
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5. Clinical Sizing Guide: Mathematical Flow Calculations for
1 to 50 Dental Chairs

Proper pneumatic sizing requires calculating the Total Free Air Delivery (FAD) under peak
simultaneous operational demand. Underinternational dental clinic engineering design
guidelines (HTM 02-01&1SO 10637), the required compressor capacity is formulated as:

PNEUMATIC SIZING EQUATION

Qreq = [2 (Nchairs X dchair) + Qaux] % Ksim X Ksafety

Jchair (Standard Demand): 50 L/min @ 0.5 MPa (Turbine  Ksim (Simultaneity Factor): 1.0 (1 chair) = 0.70 (5 chairs)
+ 3-way Syringe) — 0.55 (15 chairs) = 0.40 (50 chairs)

Qsurg (Surgical/High Demand): 65-80 L/min (Implant / Ksatety (Duty Cycle Factor): 1.25 (Ensures < 65%
Micro-motor) compressor motoron-cycle)

COMPLETE EQUIPMENT MATRIX

Hongrun HY /HYT / HYTG Medical Compressor Portfolio (1-12 Q
Chairs)

¢ 0 |

hw-1200 | [ ¢

-
-

Figure 1.4: Complete scalable family architecture—from Point-of-Care single-operatory units (HY-100 /HY-200 /
HY-300) to twin and quad redundant central units (HYT-200 /HYTG-300 /HYT-400 /HYT-500).
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1Treatment Chair

HY-100 Point-of-Care
0.55kW 100 L/min-24L Tank - 22.5kg

View Specs >

2-3 Treatment Chairs

HY-300 High-Output
1.T0kW 200 L/min-50L Tank - 45.0 kg

View Specs >
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1-2 Treatment Chairs

HY-200 Standard
0.75kW 150 L/min - 32L Nano-Tank - 26.5 kg

View Specs -

3-5Treatment Chairs

HYTG-300 Twin Redundant
2.20kW (1.1x2) - 400 L/min - 90L Tank

View Specs >
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MAX
MR R OV ow
(L/MIN)
Private Solo
. 0.55kW 100 < 65 ) ,
HY-100 1Chair (ZB100) L/min 24L dB 220V Prgc':tlce/Moblle
Clinic
Standard Two-
1-2 0.75 kW , < 65 ,
HY-200 Chairs (ZB200) 150 L/min 32L dB 220V Chair Dental
Operatory
High-Volume
_ <
HY-300 éh?;irs IZ]I;DBKC\)/Y)) f;)rv?m 50L dBéS 220V Restorative &
Orthodontic Suite
Twin-Host
2-4 1.50 kW 300 < 65 .
HYT-200 Chairs (0.75x2) L/min 60L dB 220V Redgndant Clinic
Station
Multi-Room
3-5 2.20kW 400 < 65
HYTG-300 Chairs (110x2) L/min 90L dB 220V Surgery +Lab
Handpieces
Specialized Dental
5-8 3.30 kW 600 < 68 .
HYT-400 Chairs (1.10x3) L/min 120 L dB 380V Hospital
Department
Regional Oral Care
8-12 4,40 kW 800 < 68
HYT-500 Chairs (110x4) L/min 200L dB 380V Cente.r/l Dental
Polyclinic
HBG-400/800  15-50+  3.0-9.0 ]5286 150- <65 280V g:::::zﬁ:g::ma|
/1200 Chairs kW (4V) - 500L dB .
L/min Station

6. Expanded Hospital Applications: Endoscopy Centers &
CSSD Sterilization

Endoscopy Reprocessing (WS 507-2016)

Gastrointestinal & Bronchoscopy Centers

Following automated high-level disinfection, endoscope lumens require immediate pressurized air purging (0.2-
0.4 MPa). Even trace oil mist creates irreversible chemical residues inside flexible biopsy channels. Hongrun Class O
aireliminates channel degradation and guarantees total moisture evacuation.
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Central Sterile Supply (CSSD WS 310.2)

Hospital Sterilization & Packaging

at

Sterilizer chamber air purge, optical laparoscopic instrument internal channel blowdown, and robotic arm
pneumatic seal operations strictly forbid oil hydrocarbons. Hongrunintegrated stations deliver < -40°C dew point
dry air to prevent autoclave staining and vacuum pack punctures.
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ERLTHERZESNITIERZEE: HARZEM., 180
8573-1 Class O IAES FRIFAMESF R I8

ZmiARHR 30 FRB S| ARC JEEN KB T SR FHIE E R E AR

O HOABTSERARERFE

ARROERKRS ERFARL, EEZTPMXEBRAN[IHFHNER, BEAERREFREIO
S5FHAHMILNERF TR, NREETRERHREMSmEBERSTURANE, £EBT100% 44
THEENK (ZBARY) BNMERFIRIT. ARESHEBESENNFEIZ. SVKERETIMECHR
ZiE, HiAH1E 50 A FRIRERSERBFEARS KA,

—. IEFRTTER: RitaORi2Tr L AZ] IS0 8573-1 Class 0 FRITTimtn
1E?

AERRERFHIESIE 350,000 E 450,000 rpm, HASMHMEMEEHRS TRIRIEX USSR
PR HERATE. EBETU=ENHRRHERI NGS5 R =KIGRSFE:
WMIETEIRMIERN . MEMRIRERMENF SPUNERE, FMREUKE, EREERETTER REE R
4, SBHHEEYRE TRESIA38%, 5| AAREHRSFTIRET R,

BEFNHARES AR SEREDRINSEEREERSKDES, TEFIHEHARTE LR ARG,
SEGHAGR TE. FMINE, EEEEREORNRENKBRETHZHINAR,

EREMIRSRERBER: EHRARFRNELEHNEETREIME TRRFW, FENSKFENLESLRKIETE
SERELZEFHRSFHERE, BIEMETERHENRT EIONIRERN.

—. il HY RINA R OZARMB S WS R E R

& 1. BXRRIDBEENL (ZB RFIEF)

X3 FINGRAARIKRAE RS, REHRETEEENIRTREEEEE (Wobble Piston) #l3k. RAZEZEXILH#
NeMESsFPTFEEEEEN, KERENFENEERS, HERRI<0.08, HRLHMIEEMIHE, FEES
Tt EiE1T4E8mEEd 10,000 /MY,
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QO 2. REGRERSE BHF0E)

ESEANELSTSEER LS 2BRERERAGIE, PREEEINAKEERSYIRER. MERIESRKRES
BRI, HERNERR. EFHEK, NRKTMMAEZERR,

< 3. FEEFEEHEIE (<65dB)

ERNEBNERFEIHNFERERE (C25%4%), EEMERGEREIRESZEFERXESNHTEESR. 1RETNIE
IR ZARIEHITE 65 dB(A) IR, FIEEZETIZERS RN RAER.

& 4. 2L BRTEETEUREFR

HYT/HYTG ZEXHABECEMBRIESIEE, BRRAITETHRKEEYEDESRIEF, BHNXBLTEEN ST B, HiR
XIZFREEMBYER RS, BERKMIEN BEliREHTETIR, WRIZFEEMES,

—\

ORI T2 EARB TR ERRik R T 20

FlemRigEF IR, SETENETRIMEARI (Simultaneity Factor) SREHFERE:

IRRRITHHSE Q = [ REFHFESE (50 L/min) x FEHE N + HWEIRERE | x ANARH Ksn x 1.25
(ABLERH)
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(b2 HEXHES fE AR
Lg FRELZ  py00 0.55 kW 100 L/min 241
1,;25?5( REE  y_200 0.75kW 150 L/min g’;&%ﬁﬁ
;ﬁég?ﬁ & Hy-300 110 kW 200L/min  50L

*g:é)'% FBE hvr-200 2 g’_%k:’;/) 300L/min  60L
;‘I%E? BE  Wyre-300 (2]:]28)(“2\’)\/ 400L/min  90L

;,'I% g)g BEX yt-400 g:fggv 600L/min  120L
?g%f;;’t BE - yr-s00 g:fgxz\;v 800L/min  200L
15-50+ &%#  HBG-400/ 3.0-9.0kW  500-1500 oo oo
(ZRER) 800/1200 (4v) L/min

Mg, EREA: ARFRFOSHSHEMFL (CSSD)

BT ORRRNDZ, EEEREREETS
B=:

RIRFFRHEEPD (FAEHIT WS 507-2016)

B7tR. XRERETAENESRE, YL 0.2-0.4MPa ERERTIHITERMR T,
NBEREE -40°C LT, ZRBEBHIE (0.01um) HIREBSBRINL, HBRE

HEMBAHG CSSD (#8117 WS 310.2-2016)

BFeEEAAERETHRERETEE. BESEMRTeURShE
134°C & mIEF]@P\J&'Eﬁm%ExII’@o
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