KIEM TRA QUAT

Erp 2013 va 2015 (Quy dinh EU sé 327/2011)

Vé&i muc dich giam mirc tiéu thu ning lwong & EU 20% trwéc nam 2020, tat ca cac quat dwoc st
dung nam trong cac hé thong phai dap trng nhu cau téi thiéu vé Hiéu qua.

Céc diéu kién hoat ddng sau day khéng dwoc tuan tha yéu ciu cta EU:

- ATEX

- Van chuyén dwdng hang khéng trén 100 ° C

- Néu khéng khi bao quanh déng co trén 65 ° C

- Néu khéng khi dwoc van chuyén dwéi -40 ° C

- Néu dién ap cung cip > 1000VAC hoéc > 1500 VDC

- Hoat déng trong méi trwérng doc hai, &n mon manh hodc dé chay hodc méi truéng cé chéat mai mon

- Néu ty 1& ap suét I16n hon 1.11

- Quat van chuyén dé van chuyén cac chat khéng phai thé khi trong cac (rng dung quy trinh céng nghiép
- Cong suat dién dau vao phia ngoai khu vuc 125W - 500kW

Viéc lién két thwe hién quy dinh cta EU. 327/2011 theo 14 diém phai dwoc néu trong tai liéu ky thuat cta
quat:

1. Hiéu suét tong thé

D lieu s& dwoc néu trén trang tai liéu trong phan 3.

2. Loai do lwéng dwore str dung

Loai D (quat cé cac 6ng nbi & dau vao va dau ra)

3. Phan loai hiéu qua

Téng thé (hiéu sut do dwoc lién quan dén tdng ap suét trén quat)

4. Mirc do hiéu qua (N)

N = 61
~ | Loaihiéu qud | D3j con At Mtrc 0 hiéu = Murc d6 hiéu
; Hang moi " . g sua . 2 s A - c
Loaiquat \ ong (D) (KON dSi  (p)trong kw  HiSU qua nangluong muctiéu  qua (N) qua (N)
hoac tona thé) Per 1.1.2013 | Per 1.1. 2015
0.125<P <10 r]_target =456 *In(P)-10,5+N
Quat cong ly tdm B.D Total
nguoc cé vo ’
e 10<P <500 Ntarget=1.1"In(P)-2,6 + N 61 64

Dé tinh dén sw khac biét clia dong co dién, cac dwdng cong sau day cho thdy cac mirc Hiéu suét duoc
quy dinh la téi thiéu:
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FAN TEST

Téng hiéu suat cho Quat cong ly tam ngwoc
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Céng suét dau vao [kW]

5. Quat phu thuéc vao bd bién tan

T4t ca cac quat trir loai quat VP 1600 60Hz déu dwoc ki’ém tra ma khong can bd bién tan.
Thtr nghiém dwgc thyc hién & dién élp §x4OQV va tan so SQHz.

Quat khéng phu thudc vao chqun déli tan so dwoc c‘jénh dau Khéng-VSD.
Quat phu thudc vao chuyén déi tan sé dwoc danh dau Co6-VSD.

(VSD la viét tat cta cum tir “truyén dong bién téc”)

6. Nam san xuét

Nam san xuét sé dwoc ghi trén nhan quat.

7. Tén nha san xuét

V. A. Gram A/S

Lysbjergvej 10, Hammelev

DK-6500 Vojens

VAT no. DK36831812

8. Loai san pham

Loai san phadm sé& dwoc néu trén trang tai liéu.

9. Dinh mlrc dau vao céng suat dong co, téc dé dong chay va ap suat véi hiéu suat ning lwong toi
wu

D{ liéu sé dwgc néu trén trang tai liéu.
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KIEM TRA QUAT

10. Xoay vong mdi phut v&i hiéu suat nang lwong téi wu

D liéu sé duwoc néu trén trang tai liéu.

11. Ty suat cu thé

Ty sb nén la ty 1& dwoc tinh toan gilra 4p suét & dau vao va phia dau ra cia quat.

Yéu tb nam trong khodng tir 1.0 dén 1.11 déi véi quat cé trong quy dinh. Diéu nay sé& dwoc néu trén trang
tai liéu.

12. Thao g& va xur ly

Trudce khi thao réi, ban phai lwu y rang phong dwoc théng gid tot va phai st dung bién phap bao ho lao
dong phu hop:

- Quan 4o bao ho

- Gang tay theo quy dinh

- Mat na phong doc day du véi bd loc dwoc cho phép

DPong co dién dwoc thao roi va xir ly dwdi dang WEEE (chét thai dién va thiét bj dién ti).
Phan con lai cla quat dwoc x(r ly nhw thép phé liéu.

Sau khi thao d& xong khu vic lam viéc dwoc 1am sach bang may hut bui phu hop.

13. Giam thiéu tac dong moéi trwong ciing nhw dam bao tudi tho téi wu lién quan dén lap dat, st
dung va bao tri

Dé cé dworc diéu kién téi wu cho quat, diéu sau day rat quan trong:

Rung

- Pam bao rang khéng cé rung dong bét thwdng xay ra

- Pam bao céach ly rung téi wu cla quat

- Pam bao rang phan quay quat khong cé bui ban va can bang

Tiéng 6n
Tiéng 6n co hoc va tap nhiéu kénh nén dwoc gidm dén murc téi thiéu dé khéng anh hwéng dén méi trwong
xung quanh.

Dé do kich thwdc cac phép do dai tan chinh xac gidm tiéng on t6i wu co thé dwoc néu lién quan dén tiéng
on co hoc va tap nhiég kénh cla quat. Thong tin nay cé thé dwoc yéu cau trén info@formula-air.com cho
diém lam viéc dwoc dé cap.

Tiéng on khong mong mubn co thé dé dang xay ra trong céc két ndi 6ng va két ndi linh hoat - dac biét Ia
tai phan ro ri. Diéu nay nén dwoc giam dén muc tdi thiéu.
Tiéu thu nang lwong

Diéu rat quan trong la chi chiét lvong khong khi can thiét tai 4p suat can thiét dé giam murc tiéu thu nang
lvong. Biéu nay c@ th§ dwoc diéu chinh v&i mét bé gidm chan diéu tiét, nhwng di chuyén toi wu véi viéc
str dung cac bd bién tan theo quy dinh PID.
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FAN TEST

RO ri trong dweng 6ng cling nhw 6 nhiém trong dwérng 6ng sé ludn gay ra sw tiéu thu ndng lwong ciling
nhw tieng On ro rét.

Bé mat dong co dién phai luén dwoc gilr sach sé&, va viéc tiép can khong khi lam mat co thé khong bi can
tré, vi dieu nay sé lam tang murc tiéu thu nang lwong.

Khong khi dwoc chiét tir mot phong swéi co thé khong vurot qué Iwu lvong khong khi can thiét, cling nhu
viéc str dung bo trao doi nhiét co6 thé lam gidm muirc tiéu thu nang lwong clia ca hé thong may.

14. Trang bi do lwéng phong thi nghiém

Trang bi do lwong theo ISO 5801 loai D va&i cac dung cu 6 phan loai theo yéu cau. Dé biét thém thong
tin vé trang bi do Iwong - phan se lién quan dén thir nghiém quat tai V.. Gram A/ S.

QUAN TRONG!

Néu cac bd phan dwoc sira chiva / thay thé bang cac bd phan khéng cé ngudn gbc, quat phai duwoc kiém
tra lai theo quy dinh ErP 327/2011 va ISO 5801 dé& hop phap hdéa. M6t thir nghiém nhw vay khéng thé
dwoc thye hién tai chd ma chi ¢ thé dwoc thwe hién trong phong thi nghiém.

Kiém tra quat
DPé c6 dwoc két qua do gibng hét nhau, qua trinh phai dwoc tuan tha theo 1ISO 5801. Tai V.. Gram A/ S

diéu nay dwoc dap (rng béng cach sir dung cach gan thir nghiém dwoc mo ta sau, duoc tim thay trong 4
phién ban khac nhau tai V.. Gram A/ S dé st dung & cac ludng khéng khi khac nhau:

Po 6ng pitot trong 24 diém éng do 4 diém ap suét tinh

Truc nén hinh sao

Truc nén hinh sao 6ng do 4 diém ap suét tinh

Quat clia chiing t6i da duoc thir nghiém trong mét 1ap dat voi cac duong ong dugc gan trén dau vao va
dau ra. Lwu lwgng khéng khi dwoc dieu tiét véi sw trgr gitp cia mot bd giam chan hinh nén trong kénh
dau vao.

Cac thiét bi do dwoc sir dung la tat ca cac thiét bi dap trng cac yéu cau rat nghiém ngat trong 1ISO 5801.
Ngoai ra, da cé sw dieu chinh cho cac dieu kién khi twong.
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KIEM TRA QUAT

Do tiéng 6n

Bén canh kié[n tra d6 hiéu qua, kiém tra tiéng on da dwoc thye hién. Cac phép do tiéng 6n dwoc thuc hién
theo tiéu chuan ISQ 3746 v&i sy tro giup cua "hdp giay" véi khoang cach dén doi twgng 1 mét. Bong thoi
mot phép do trén dau ra da duwoc thwe hién.

Do tiéng 6n dworc thuc hién véi cac két ndi dwdng dng trén quat.

Khi yéu cau info@formula-air.com, chiing t6i s& co thé dwa ra dir liéu d6 on trong dai tan so theo luong
khong khi can thiét. Mot van gidm 6n véi dai tan s cé thé dwoc dinh kich thuéc.

Hinh vé& dwéi day cho thay nguyén tac do tiéng 6n cla quat véi 5 diém dwoc goi la "hdp giay".

5 diém do

/_

Can bang
Viéc cép bang phan quay quat duoc thue hién theo ISO 14694, trong d6 cac phép do dwoc lwu trir dién
tr va sé kiém tra dwoc néu trén tAm chan lam mat cta quat (BV3 G 6,3).
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Phan quay quat trong may th&r can bang Anh chup man hinh cho may thir can bang
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FAN TEST

Erp 2013 and 2015 (EU-regulation no. 327/2011)

With the purpose to reduce the energy consumption in the EU with 20% before 2020 all fans that
are used must among other things meet the minimum demands regarding Efficiency.

Following operational conditions must not meet the EU-demands:

- ATEX

- Air transport above 100°C

- If the air that surrounds the motor is above 65°C - If the air to be transported is below -40°C

- If the supply voltage is > 1000VAC or > 1500 VDC

- Works in toxic, heavily corrosive or flammable environments or environments with abrasive substances
- If pressure ratio is larger than 1.11

- Transport fans for the transport of non-gaseous substances in industrial process applications

- Electric input power outside the area 125Watt - 500kW

In connection the implementation of EU-regulation no. 327/2011 following 14 points must be stated in the
fan technical documentation:

1. Overall efficiency

Data will be stated on brochure page in section 3.

2. Measurement category used

TYPE D (fan with connected pipes on inlet and outlet)

3.Type efficiency category

TOTAL (efficiency measured in relation to total pressure above fan)

4. Efficiency grade (N)

N = 61
. Efficiency | Power ran Efficiency Efficiency
Environmental . ge -
Fan type category (A-D) Category (static  (p) in kw Target energy Efficiency grade (N) grade (N)
or total) Per 1.1. 2013 | Per 1.1. 2015
Centrifugal back- 0.125 <P <10 Ntarget = 456 *In(P)-10,5+N
ward curved fan B,D Total
with housing 10 <P <500 Ntarget=1.1*In(P)-2,6+N 61 64

To take the electro motor dissimilarity into account the following curves show the Efficiency grades that
are de-manded as minimum:
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FAN TEST

Total efficiency for centrifugal fan with backward curved wheel
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Input power [kW]

5. Fan dependent on frequency converter

All fans except fan type VP 1600 60Hz are tested without frequency converter.
Test performed at voltage 3x400V and frequency 50Hz.

Fans that are not dependent on frequency converts are marked No-VSD.
Fans that are dependent on frequency converts are marked Yes-VSD.
(VSD stands for “Variable Speed Drive”)

6.Year of manufacture

Manufacure year will be stated on fan marking.

7. Name of manufacture

V. A. Gram A/S

Lysbjergvej 10, Hammelev

DK-6500 Vojens

VAT no. DK36831812

8. Product type

Product type will be stated on brochure page.

9. Rated motor power input, flow rate and pressure at optimum energy Efficiency

Data will be stated on brochure page.

%[2013]

—%[2015]
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FAN TEST

10. Rotations per minute at optimum energy Efficiency

Data will be stated on brochure page.

11. Specific ratio
Pressure ratio is a calculated ratio between pressure on inlet and outlet side of fan.

Factor is between 1.0 and 1.11 for fans that are included in the regulation. This will be stated on the
brochure page.

12. Disassembly and disposal

Before disassembling you must take care that the room is well ventilated and suitable personal protection
must be used:

- Protection clothing
- Approved gloves
- Full face mask respirator with approved filter

Electro motor is disassembled and disposed as WEEE (Waste Electrical and Electronic Equipment).
The rest of the fan is disposed as steel scrap.
After finished dismounting the work area is cleaned with suitable vacuum cleaner.

13. Minimise environmental impact as well as ensuring optimal life expectancy as regards
installation, use and maintenance

To obtain optimal conditions for the fan the following is important:

Vibrations

- Ensure that no unusal vibrations occur

- Ensure optimal vibration isolation of fans

- Ensure that fan wheel is without dirt and in balance

Noise

Mechanical noise and channel noise should be reduced to a minimum in order not to have an impact on
the surroundings.

To dimensioning the optimum noise reduction exact frequency band measurements can be stated
regarding the mechanical noise and channel noise of the fan. This information can be requested on
sales@vaagram.dk for the operational point in question.

Unwanted noise can easily occur in channel connections and flexible connections - especially at leakages.
This should be reduced to a minimum.
Energy consumption

It is very important only to extract the necessary air volume at the necessary vauum to reduce the energy
consumption. This can be regulated with a regulating damper, but move optimal with the use of frequency
converters with PID-regulation.

Leakage in piping as well as pollution in piping will always cause increased energy consumption as well
as pos-sible noise.

: Formula Air JSC
%FormulaAlr orra P

0.B4.3 Supporting your performance FormUIa'alrcom



FAN TEST

Electro motor surface must all times be kept clean, and cooling air access may not be hindered, since this
will increase the energy consumption.

Extracted air from a heated room may not exceed the necessary air flow, as well as the use of a heat
exchanger can reduce the energy consumption of the complete unit.

14. Laboratory measurement mounting

Measurement mounting according to ISO 5801 type D with instruments with the required classifications.
For further information regarding measurement mounting - se section regarding fan test at V. A. Gram
A/S.

IMPORTANT!

If parts are repaired/replaced with unoriginal parts, the fan must be tested again according to be above
ErP-regulation no. 327/2011 and ISO 5801 for legalization. A such test cannot be performed on the spot,
but can only be performed in a laboratory.

Testing of fans

To obtain identical measuring results ISO 5801 must be followed. At V. A. Gram A/S this is met by using
following depictured test mounting, which is found in 4 different versions at V. A. Gram A/S for use at
different air flows:

|Pitot pipe measurement in
24 points

4 points measuring pipe for static pressure

Star Straightner

4 points measuring pipe for
static pressure

Star Straightner

Our fans have been tested in a mounting with pipes both mounted on inlet and outlet. Air flow is regulated
with the help of a conical damper in inlet channel.

The used measuring instrucments are all instruments that meet the very strict demands in ISO 5801.
Further there has been corrections for meteorological conditions.
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FAN TEST

Noise measurements

Besides Efficiency grade test also a noise test has been performed. Noise measurements are performed
according to ISO 3746 with the help of a “shoe box” with a distance to the subject of 1 meter. At the same
time a measurement in the outlet has been made.

Noise measurements are made with pipe connections on the fan.

At inquiry to sales@vaagram.dk we will be able to state noise data in frequency band at a required air flow.
With frequency band a noise damping can be dimensioned.

Drawing below shows principle for fan noise measurement with 5 points called “shoe box”.

5 x measuring points

/_

Balancing
Balancing of fan wheel is done according to ISO 14694, where measurements are stored electronically
and test number is stated on the cooling shield of the fan in question (BV3 G 6,3).

e
T )
e

rew

Fan wheel in balancing machine Screen photo for balancing mashine
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