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Figure 1. HVAC System

oY

WL TR ZE R R ER v A T AT, N O ZER D
BhEGc e =4 T 50BN’ HY £3, X%+
SO ANDZ ENTEXRWVWESIT., AP,
A%, IREMNBET D AEEERH Y, KT A Nd7z
2 HIZZ DIERIZRB S DI TRV DO T, G
IR EBLLSBENRH Y T3, AL 29450
HE R Z R T EEREEIX, 00k L TCO;,
EHODEINTT, BIE, COx v Y HATI#E D
Tier IB XU Tier 22— H AFTEE TN, Ok
VY ETITIHO IR ERN O ZER O RSy O 2
bzt AT 5B THLHEHATE 9, ENOZER
DEZRETHIDL D e HiE, BEAAOZERD
BEPET D EFR T ET, %BET.
HYENTER 2B LT, 20X ) REKDEN
~DOFWAEFIET A LB E L TWET, #G
AIRE/R BN - AR A T A DR/ NEM T, B
NOZEZDEIZEE S L — 7T, [RERIC,
il S V7= FEPH DB X e & 52T ATLATREZR L UL
THRERS T &, BEOOLTN EERNERH SN
HAEREMEN BV £, =7 L. o0&k, ERNE
HHADEM, HVACY AT L DINT A—H  HED
KHE, BREOANFICRELIKGFELET, EOXH 7

HBHETH, ERNOZEXITIX(LEARHE THBR SN D
DT, MFERICHEE L ET, ZOBER RN BT,
Zury b U NUORBEBNIET Z LI THSH
FEA(LTER - T, BN 2R ET 24
HiIH Y £HEA),

R

SRR THEEME L7o7KIE, MEOmWHEH & B —
Z—Da7 ooy oEr nEE LET, i
I, AKPFERIEIND(FORRE, v B ORER
FRATB)ZEEBIETA720TYT, S5, "k
DO DO L EROBIEERZ RS 572012, K1k
T 7T 4 TRV AT AERIMROE 72 £) & HL
DT HZELEETILNERSY £, BENEMRE
BHSBED 7V HVACY A7 A2 . Z O e A
INDHZEICEELTLIEEN,

A—4H A8 T—X

BB 7 7 v T OA A7 20X D 2— -
A E T z—AFlE, LAF T, RLAH
VEEEEIITZ LT, BT 7 I < 0
CAHFERIZ2 D, LEDR 7 T v 7OIREEZ R LE T,
2KFHOLEDZEMT 5 &, THEHEEER) &MEHENR
53FHDOIRREIZASTZZ L E2FRTEET, D2
FZHODLEDIZ., # vy aR— RTRABRD Z~L—2
EVNELETEDOHLT, MoN— R =7 OET I
HHD EHA,

BEFflEHI=y k

ECU(E 7l = v Mix, BV OFAIY fE
L. FARRESINTEICESW T, HIEERIERE 2 )
fESEE 9, ECUIL, AR ORI KT 5 il v
—7 %L, BB 7y - TV Faz— X
fE L C(Figure2), TR SN 5COoL L & fEFE L
FT, BEERY 7 v SOREHEIL, RRKTFEEE
B, ENOR/NZERE, ROOBILHCOLILNG
DERTELRBIEOREE E L TRBESNET, 5A
DOFENIMIOHENIZND & X2, COEEN308)
PINIZ100ppm b3 25 Z ERNEBEHICHETE 9,
—>:E[C;_ ‘I>‘ Fresh Air | passengers

Recirculation Flap
Consume
-D_ Actuator Inlet Fresh Air
Interior Fresh
Air Sensor

Figure 2. Automatic Recirculation System
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Table 1. SUMMARY OF ACTUATOR TECHNOLOGIES
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Unipolar Bipolar
Actuator Characteristic Brush DC Stepper Stepper Comment
Wear-Out & Durability - ++ ++ No Brushes in Stepper
Audible Noise - + ++ Microstepping in Bipolar Stepper
EMC - + + Commutation Sparks in Brushed Motor
Holding Torque - ++ ++ Hold-current in Stepper
Sensorless Operation + ++ ++ BDC Requires Pulse-count if Sensorless
Cost of Control Circuit + ++ - Unipolar Requires only 4 Low-side Switches
Cost of Motor ++ - ++ Unipolar Stepper has 2x Cu vs. Bipolar
Number of Wires 2to5 5 4
Stall Detection ++ - ++ Recently Developed for Bipolar Stepper
High-speed Flap Closing ++ - ++ Recently Developed for Bipolar Stepper
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Figure 6. Bipolar Stepper Motor Driver IC (NCV70501) - Block Diagram
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RESR
HVAC : 5. X, B LU= EMC : : ERET 2% (Electro-Magnetic Compatibility)
(Heating, Ventilation and Air-Conditioning) AC : %2 i (Alternating Current)
IAQ:  HAZZEDE(Interior Air Quality) BEMF : : ifi i & /1 (Back-Electro-Mechanical Force)
ECU: & {-ilffl~ = b (Electronic Control Unit) (Serial Peripheral Interface)
uv : ARG (Ultraviolet (light)) EXV : J#iEF:(Expansion Valve)
LED : %64 A 74— R(Light Emitting Diode) LP: S (Low Pressure)
BDC: 77 UffEEE—H HP : i JE(High Pressure)

(Brush(ed) Direct Current (motor))
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