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TIEN NGHI NHIET TRONG MOQT SO GIANG PUONG THONG GIO TU NHIEN
THERMAL COMFORT IN SOME NATURALLY-VENTILATED LECTURE HALLS
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Toém tét - Chat lwgng méi trwdng trong gidng dwéong ¢ quan hé
véi hiéu qua hoc tap cla sinh vién. Thong qua mét cudc khao sat
va diéu tra cdm giac nhiét cé quy mo rong va kéo dai trong suot
hon 1 nam, nghién ctru nay cung cép mét cai nhin chan thuc vé
chét lwong mai trwdng clia cac gidng dwong. Nghién clru phat hién
nhiét do tién nghi ctia sb déng sinh vién vao khoang 28,1°C, cao
hon khodng 2°C so véi nhiét do tién nghi trong cac cong trinh co
didu hoa khéng khi. Nghién ctru ciing cho thay co téi 29/40 1an
khao sat sinh vién khong hai long voi chét lwong méi trweng (quéa
néng hoac lanh). Két qua nghién clru 1a co s& dé dé xuét cac giai
phap thiét ké cai thién diéu kién tién nghi cho ngwdi hoc va cai tao
hé théng gidng dwong hién co.

Tir khoéa - tién nghi nhiét; diéu tra; gidng dwong; nhiét do tién nghi;
tién nghi nhiét thich &rng

1. Pit van dé

Trong diéu kién khi hau nong am cua Viét Nam, cac
cong trinh kién trac dugc thong gié ty nhién von di rat phd
bién. Trong loai hinh céng trinh ndy, mdi quan tim hang
dau coa nguoi thiét ké ciing nhu nguoi sir dung 1a chét
lugng moi truong trong cong trinh nhu: tién nghi nhiét, do
am, néng dd cac chat doc hai. .. Trong qua trinh giang day,
tac gia thuong xuyén nhan dugc cac phan nan cta sinh vién
lién quan dén chit luong moi trudng trong giang dudng,
déc biét la nhitng thang nong birc ciia nam. Viée khong thoa
mén voi chat luong moi truong bén trong giang dudng
khlen nhiéu sinh vién khong thé tap trung hoc tép. Trudce
yéu cau do, chung toi quyét dinh tién hanh mét nghién ciru
nghiém tic vé chat luong moi trudng trong cic giang
duong thong gid tu nhién.

Muc tiéu chinh cua nghién cuu 1a viéc xac dinh phan
{mg cta ngudi hoc vé méi trudng nhiét trong cac giang
duong trong ca nam (ca mua néng va mua 1anh) Két qua
clia nghién ctru s& gitip ching ta cd cai nhin tong thé vé
chat luong méi trudng trong cac giang duong hién nay, c6
céc bién phap cai thién; dong thoi két qua nghién ciru ciing
gitip céc nha thiét ké xac dinh dung cac giai phap kién truc,
xdy dung nhim dam béo tién nghi cho ngudi hoc.

2. Phuong phap nghién ciru

Phuong phap chinh sir dung trong nghién ctru nay quan
trac do dac moi truong tryc tiép tai giang duong va diéu tra
phan g ctia nguoi hoc biang phiéu dleu tra. Dia diém khao
st 1a cac giang duong duge chon ngiu nhién cuia cac trudng
thanh vién thudc Pai hoc Pa Necmg, bao gém: Truong DPai
hoc Bach khoa, Pai hoc Kinh té, Pai hoc Ngoai ngtr, truong
Cao dang Cong nghé, va Trung tim Thong tin Hoc liéu.
Téng cong da c6 39 giang dudong thude cac trudng duoc
khéo sat. Thoi diém khao sat kéo dai tir thang 4/2012 dén hét
thang 1/2014. Trong mdi thang, ching t6i chi khao sit vao 2
ngay dai dién cho thang — vao khoang ngay 10 va 20 cua
thang d6. Cac thang khao sat dugc chon gom cac thang noéng
cao diém va cac thang lanh nhit trong nim. Ddi tugng quan

Abstract - Environmental quality in lecture halls has a clear
correlation with the performance of students. Through a
comprehensive field survey lasting for more than 1 year, this study
provides some insight into the environmental quality of the lecture
halls. This study found that comfort temperature of most students
was about 28.1°C, 2°C higher than that in air-conditioned buildings.
The study also showed that in 29/40 surveys students were not
satisfied with the indoor environmental quality (too hot or cold). The
results of this study are the basis to propose design solutions to
improving thermal comfort for students and to outline renovation
plans of the existing lecture halls.

Key words - thermal comfort; field survey; lecture hall; comfort
temperature; adaptive thermal comfort

tric trong nha gém c6: Nhiét d§ khong khi, nhiét d§ burc xa
trung binh ciia cac bé mat, tbe do gio, dd am khong khi, do
roi ty nhién trén mat lam viéc (dung cho nghién ctru khac).
Thiét bj quan tric trong nha dwoc mo ta trong Bang 1.

Bing 1. Cdc thiét bi quan trdc va théng s6 ky thudt
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Thiét bi do dugc bd tri & giita giang duong, & do cao
mat ban giup ghi nhan gia tri trung binh tai dia diém do.
Thiet 1ap nay dugc mo ta trong Hinh 1.

Hinh 1. Vi tri dat thiét bi quan trdc trong lop hoc
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O ngoai troi, nhiét 6 khong khi va dd 4m duoc thu thap
tir tram khi twong cta Trung tam Khi twong Thuy van khu
vuc Trung Trung bd. Mot tram quan tric thoi tiét don gian
theo thoi gian thuc dugc dét tai nha riéng, giup tac gia kiém
tra d6i chiéu voi két qua cua tram khi tuong.

Sinh vién trong cac giang duong nodi trén dugc moi
tham gia diéu tra bang cach tra 10i vao bang ciu hoi. Noi
dung bang cau hoi yéu cau sinh vién cung cip mot sé thong
tin vé gi6i tinh, hinh thé, va vi tri trong 16p hoc. Sau d6 sinh
vién danh gia cdm giac nhi¢t cua ban than trén thang cam
gi4c nhiét 7 nic cia ASHRAE. Chi tiét cua phiéu dicu tra
dugc gidi thiéu trong Hinh 2. N6i dung ph1eu diéu tra rat
ngén gon, giup sinh vién dé dang tra 1oi day du va co thoi
gian can nhéc ciu tra 10i.

Téng cong da co trén 1850 sinh vién tham gia diéu tra,
mdi sinh vién tra 161 mot phiéu. Trong sd do 1839 phiéu
diéu tra tra 161 day du va phu hop v6i yéu cau. S6 lugng
luot diéu tra rat 16n gitp cing ¢ vitng chic do tin cay cua
két qua nghién ctru.

SACH KHOA
PHIEU DIEU TRA CAM GIAC NHIET
clia ngutyi Viét Nam trong céng trinh xdy dyng

Gzrz

Ban hiy cho biét cam gide nhigt clia ban vao thed didm nay béng cach khoanh tron mgt
va chi mt tri s3 tuong (ng véi cam gidc nhiét cha ban {mét trong s8 bay giatri-3;-2 ;-

1;0;1;2va3)
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Ban cung cdp thém moét s6 théng tin sau:

Vi tri turong d6i cha ban trong I¢p hoc
{chdm trdn e 1&n so d® bén dudi):
Béng den

-GI¢i tinh: 0 Nam o NG
- Tudi clia ban: ........... tudi

- Can N4NE ....couu. kg (e tinh)

Cam on ban da cdng tac vdi chiing t6i d& hoan thanh céng viéc nay.

Hinh 2. Chi tiét phiéu khdo sat

Toan bd két qua khao sat va diéu tra dugc luu trit va xi
1y bing phin mém théng ké Stata 10. Phan mém Stata 10
giup tac gid thuc hién cac phan tich hdi quy co trong sd va
cac kiém dinh chi - binh phuong kiéu Pearson (Pearson’s
chi - squared test). Mot két qua kiém dinh chi-binh phuong
dugc cho 1a co ¥ nghia thong ké néu n6 khong c6 kha ning
xay ra 1a do ngiu nhién, véi ngudng p-value < 0.05. Toan
bo dit liéu thu duge tir cude khao st va didu tra duge tuong
thuat chi tiét trong Phu lyc 1.

3. Cac két qua chinh ciia nghién ctru
3.1. Méi quan hé gika nhiét dp - dp dm trong giing
dwong va bén ngoai

Hinh 3 biéu dién mdi quan hé cta nhiét d¢ - d6 am
khong khi bén trong giang dudng va ¢ ngoai troi tai cac
thoi diém khao sat. Mai chim tron trén biéu dd dai dién
cho mdt 1an khao sat. Hinh 3 cho thiy mdi twong quan chit
ché gitra nhi¢t d0 khong khi trong va ngoai cong trinh voi
hé s6 twong quan R2~ 0,95. Didu niy c6 nghia 14 cic giang
duong dugc thong gié t6t, khién cho nhiét d6 bén trong va
bén ngoai giang duong ludn c6 lién hé mat thiét. Diéu dang
Iwu tm 1a trong hau hét cac 1an khao sat, nhiét d6 khong
khi trong nha luén cao hon bén ngoai trdi, chu yéu 1a do
nhiét hi¢n toa ra tir ddm dong. Vao mua nong khi hau ¢ Pa

Néng vén di dd néng va 4m, do d6 diéu kién bén trong
giang dudng rit oi birc. C6 dén 16/24 1an khao sat, nhiét do
trong giang duong vuot ngudng 30°C va muc cam giac
nhiét trung binh cua sb dong vuot qua +1 (bat tién nghi do
noéng). Vao mua lanh ¢6 dén 11/16 1an khao sat mic cam
giac nhiét trung binh ciia s6 déng nho hon -1 (bat tién nghi
do lanh). Vay 27/40 lan khao sat, két qua sé dong khong
thoa méan vé tién nghi nhiét.

Hinh 3 ciing cho thiy d6 4m khong khi trong nha thi
thuong thip hon ngoai troi. Diéu nay hoan toan phu hop
v6i quy luét tu nhién cua khong khi am: nhiét d6 tang thi
d6 4m giam xudng. DY am trong nha hiém khi vuot ngudng
80%. Theo chiing t6i, do yéu t6 thich nghi d6 4m nay khong
giy khé chiu cho ngudi hoc mic di tiéu chun cic nude
phat trién (vi du nhu M) chi cho phép d6 am tbi da & mirc
60% hoac 12g hoi nudc/1kg khong khi [1].
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Hinh 3. Méi quan hé giita nhiét dg khong khi
va dé dm khong khi trong giang dwong voi ngoai troi
— Mbi diém trén biéu do la két qua mot lan khdo sat
3.2. Moi trwong nhiét dp wa thich cua sinh vién trong
gidang dwong dai hoc
Thiét ké ctia cudc didu tra kéo dai ca mua nong va mua
lanh cho phép nghién clru nay rat ra dugc nhiét 6 moi
truong ua thich cua ngudi hoc trong giang dudng. Hinh 4
gi6i thi¢u phép hoi _quy tuyén tinh c6 trong sd (co xét dén
d6 16n ctia timg mau khao sat — thé hién qua duodng kinh
clia vong tron trén hinh). Phép hdi quy cho két qua moi lién
h¢ gitta nhi¢t d6 tong hop trong nha va cam giac nhiét cua
nguoi hoc nhu sau:
Cam giac nhiét=0,31*T, —8,71 @)
trong d6 T, 1a nhi¢t do téng hop cta nhiét do khong khi T
va nhiét do birc xa trung binh Tp. clia cac bé mat (khi van
toc gi6 nho hon 0,2 m/s thi 7, = 0,57 +0,5T,).
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Hinh 4. Cam gidc nhiét cua sinh vién
va nhiét dé tong hop trong giang duong
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Béng cach cho cam giac nhiét bang 0 vao cong thire (1),
nhiét 0 wa thich cua sinh vién nhan duoc 1a 28,1°C. Két qua
nay rat giéng véi két qua (27,9°C) ciia mot cude didu tra tién
nghi nhiét & quy mo 16n hon trong khu vuc Dong Nam A
[2]. Nhiét d6 wa thich (hay c6 thé coi la nhiét do tién nghi)
trong cac giang duong thong gié tu nhién cao hon so véi &
trong moi truong c6 thiét bj diéu hoa hodc sudi 4m, vén dao
dong quanh ngudng 25,5 dén 26°C [3; 4; 5].

D6 tin ciy cua phan tich noi trén 1a rat tot vi hé sé twong
quan dat R? = 0,89 va p-value = 0. Pham vi dai tin cAy 95%
(confident interval — CI) trong Hinh 4 rat hep, cho thdy néu
lap lai nghién ctru nay nhiéu lan nira thi xéc suat 95% két
qua lot van trong pham vi do.

3.3. Moi quan hé giiva cim gidc nhiét va toc dp gié

Chung t6i thyc hién mdt phan tich dé xem xét liéu c6 mdi
lién hé ndo giita van tdc gi6 trong cong trinh va cam giac
nhiét cua sinh vién hay khong. Mot phan tich hoi quy cé
trong sé dugc thuc hién, nhu trinh bay trén Hinh 5. Hinh 5
cho thiy su lién quan gitra tc do gio trong nha va cam gidc
nhiét cta sinh vién c6 thé biéu dién bang mot ham béc nhat:

Cdm gidc nhiét=0,28*) —0,28 2)

Tuy nhién, mdi quan h¢ ndy rat yéu (R? = 0,097) va

khéng co y nghia thong ké (kiém dinh chi- binh phuong

cho kég qua p-value >0,05). Dai tin cdy 95% cling rat rong,
cho thay moi lién h¢ nay khong dang tin cay.

trong cac cong trinh dugc thong gid ty nhién, nhi¢t do ua
thich cta con nguoi vao mua lanh va mua nong 1a khac nhau
[2; 7]. Cac mé hinh tién nghi nhiét thich img thudng cb thiét
lap mdi lién h¢ gitra nhiét d6 tién nghi v&i nhiét do khong
khi trung binh ngoai nha. Vi dy, dya trén dir li¢u diéu tra cua
hon 21000 mau (phiéu) de Dear va Brager [8] dwa ra mot mo
hinh thich tmg vé tién nghi nhiét 4p dung cho cac cong trinh
dugc thong gio6 tu nhién:

Tin = 0,31* Trp hang +17,8 3)
trong d6 Ty, 1a nhiét do téng hop tién nghi, 775 mang 12 nhigt
do trung binh thang ngoéi nha.

Nghién ciru nay ¢ ging thir thiét 1ap mdi quan h¢ gitra
nhiét do tién nghi trong cac giang duong véi mot s6 yéu tb
thoi tiét bén ngoai, gdm:

- Véi nhiét d6 trung binh hang thang ngoai nha;

- V6i nhiét do trung binh ngoai nha 7 ngay lién tiép
trude mdi 1an khao sat — c6 trong s (running mean
outdoor temperature — xem tai li€u [9]);

- V&i nhiét d6 trung binh ngoai nha 10 ngay lién tiép
trude mdi lan khao sat.

3.4.1. Nhiét do tién nghiva nhiét do trung binh thang ngoadi nha

Dir lidu diéu tra duoc gom lai va xir 1y theo timg thang

riéng biét. Trong mdi thang, phép hoi quy tuyén tinh gitp
chiing t61 xac dinh duoc nhiét dg tién nghi 7,, tuong Gng
v6inhiét do trung binh cua thang d6 (xem Bang 2). Cac gia
tri R? va p-value ciing cung cap thém thong tin vé do tin

° y =2.676x - 0.279; R-squared = 0.097; P-value = 0.062 cay va do chinh xac cua phep hOl quy.
<o O Q 2 Bing 2. Moi quan hé gitta nhiét do tién nghi T trong
é _ @@ Q MQ/ gidang dwong va nhiét do trung binh thang bén ngoai ?}b,xhang
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8 Cl/@/m//- 122013 | 3328 | 20,80 | 0258 | 0231 Xu
E' <
8 Aa O o 6/2012 29,28 | 31,69 | 0,417 | 0,016 T9t

R 5/2012 27,36 29,47 0,109 0,554 Xau

© e © 4/2012 27,87 28,24 0,933 0,000 Tét
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Hinh 5. Cam gidc nhiét cua sinh vién
va toc do gio trong giang dwong

Trén thyc té thi cam giac nhiét chiu sy chi phéi cua 4
yéu té méi truong: nhiét do khong khi, nhiét d6 birc xa
trung binh, am, gi6. Tuy nhién, nhiét d6 méi truong (chur
khong phai gio) méi 1a yéu té chi dao chi phbi cam giac
nhiét. Két qua ctia phén tich nay ciing khang dinh diéu do.
C6 thé n6i mudn tao dwoc méi trudng tién nghi vé nhiét thi
didu kién nhiét d can phai thoa man trudc tién.
3.4. Xday dung mot mé hinh tién nghi nhiét thich irng

Céc mo hinh tién nghi nhiét thich tng thé hién méi lién
hé gitra nhiét d6 tién nghi trong nha dua trén cac yéu to thoi
tiét ngoai nha (chu yéu 1a trung binh nhiét do khéng khi
ngoai troi). Ly thuyét thich img n6i trén dya trén nhitng phat
hién rang con nguoi thich nghi 16t véi cdc thay doi ciia méi
truong thong qua cdc diéu tiét tam sinh Iy va diéu chinh cd
nhdn, do vdy nhiét do tién nghi ciia con nguoi khéng cé dinh
ma thay doi theo thoi tiét [6]. Vi du: nguoi ta phat hién rang

Duya trén két qua trong Bang 2 (chi xét nhing két qua
tot hodc chap nhan dugc), ta nhan thay c6 mot moi lién hé
kha rd rang gilia nhiét d9 trung binh thang bén ngoai va
nhiét d¢ tién nghi trong nha. Nhiét do trung binh thang tang
thi nhiét ¢ tién nghi cling tang. Do chi ¢6 3 dir liu tin cdy,
chung t6i van chua thé thiét [ap mot mo hinh toan cho moi
lién hé nay.

3.4.2. Nhiét do tien nghi va nl}iét do trung binh ngoai nha
7 — 10 ngay lién tiep trudc moi lan khao sat

Tir mdi mot két qua diéu tra cam giac nhiét, dé rat ra
nhiét do tién nghi twong ung, chiing t6i dung mét thuat toan
da duogc thira nhan nhu sau (xem [2]):

T, =T, —(Cam giac nhiét/0,384) @)
trong d6 T, 1a nhiét d6 tong hop; 0,384 dwoc goi 1a hing sb
Griffiths.

Hinh 6 va Hinh 7 gi6i thiéu méi lién hé gitra nhiét d6 tién
nghi va nhiét d¢ trung binh ngoai nha 7 ngay va 10 ngay lién
tiep trudc moi lan khao sat. Ca hai Hinh 6 va 7 déu cho thay
moi lién hé kha 16 1a: khi nhiét do trung binh ngoai nha tang,
nhiét do tién nghi ciing tang, nhung mikc tang khong nhiéu
(hé s0 goc cua ham quan hé chi khoang 0,17). Mac du moi
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lién hé nay c6 ¥ nghia théng ké (p-value = 0.00, tirc 12 khong
phai dién ra do ngdu nhién), nhung hé s trong quan R? la
khéa nho cho thdy két qua can phai duoc kiém ching thém.

Céc mdi lién hé noi trén co thé dugce giai thich bang 1y
thuyét tién nghi nhiét thich mg [7] nhu sau: Con ngudi
thuong thich nghi v6i thoi tiét bang cach lya chon trang
phuc, cach van dong, cach van hanh cong trinh (d6ng mo
clra, bat tit quat...) dua trén diéu kién thoi tiét chu dao
trong thoi gian trude do. Do do, khi nhiét do ngoai troi
nhiéu ngay lién tiép trude d6 thay ddi, thoi quen diéu chinh
gitp con ngudi thich tng voi sy thay dbi thé hién qua su
thay d6i nhiét d¢ tién nghi. Diéu nay thuong thdéa méan trong
chc cong trinh duogc thong gid ty nhién, noi cac didu chinh
dé dang thyc hién duoc.
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Hinh 7. Nhiét d6 tién nghi va nhiét do
ngoai nha trung binh 10 ngay lién tiep
4. Théo luan va két luan

Théong qua khao sat diéu kién moéi truong va diéu tra
cam giac nhiét trong cac giang duong thudc Pai hoc ba

Néng, bai bao phan tich cac mdi lién hé giita cac yéu td moi
truong véi cam giac nhiét ctia con ngudi. Phat hién quan
trong nhit cua nghién ctru nay 1a nhiét do moi truong tién
nghi (ua thich) cia con nguoi trong cac giang dudng la
khoang 28,1°C. két qua nay cung phu hop véi két qua cua
nhiéu nghién ciru trude d6, von cho rang nhiét do tién nghi
trong cong trinh thong gidé ty nhién cao hon trong cong
trinh c6 diéu hoa khoang 2°C. Két qua nghién ciru ciing
cho thdy c6 mbi lién hé rd rang giita diéu kién thoi tiét
ngoai nha va nhiét do tién nghi trong nha, phan anh hoat
ddng thich nghi cta con ngudi véi thoi tiét.

Nghién ciru cling cho thiy nhiéu giang duong chat
lugng mdi truong khong t6t (qua néng hodc lanh). Rat
nhiéu trong s6 d6 co thiét ké khong dam bao (theo tac gia).
Day 1a chi bao cho thay ching can dugc ra soat, danh gia
va cai tao néu can thiét.

Loi cdm on

Tac gia xin chan thanh cdm on lanh dao céc trudong, cac
co sO giao duc dao tao thanh vién thudc Pai hoc Pa Na:lng
d3 tao diéu kién cho phép tac gia tién hanh thi nghiém. Tac
gia xin cam on cac giang vién va sinh vién da quan tam
gitp d& hop tac trong diéu tra. Xin cam on Khoa Mdi
truong da ho trg mot phan thiét bi quan tric.

Trén co s6 két qua cua cude diéu tra, Truong Cao ding
Cong nghé da di dén quyét dinh cai tao stra chita cac giang
dudng khong dam bao tién nghi thudc khu A vao nam 2013.
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PHU LUC 1: DU LIEU CHI TIET CUA CUQC KHAO SAT VA PIEU TRA

N.dp | N.dg | Tée | N.dg | cam | sg | N.d0 | N.a0 4 N-do |y g5 | pgim

s . | A P A bo z * e .« | TB10 | TB7 TB T,

Ngay Givo Phong khéng | birc xa | do im tong gidc | phieu ngdy - | ngay - | thing - ngoai | ngoai

khi TB gioé hop nhiét |dieu tra - " 2. | troi troi
ngoai | ngoai | ngoai

10 April 2012 |08h45° |[E102 PHBK 27.921  28.10) 0.65 71.86] 27.97] -0.164 67| 2632 2694 2824 27.40[ 77.20
10 April 2012 |09h50° |F204 DPHBK 29.14  27.88 0.20] 64.32| 28.55 0.286) 700 2632 2694 2824 28.74 71.04
10 April 2012 |13h50° |A214 CBCN 33.021  32.79 0.20] 59.53] 32.91] 1.488 90 2632 2694 2824 29.89 67.79
10 April 2012 |15h05° |A210 CBCN 32.30] 32.05 0.18  63.13] 32.18 1.396] 89 2632 2694 28.24] 29.54 69.43
23 April 2012 |08h00° |A202 CDCN 28.54 28.21 0.30] 75.25| 28.41] 0.228 57| 28.58 28.12] 28.24] 27.16] 81.08
23 April 2012 |09h50° |A211 CBCN 31.500  30.72] 0.15 68.99 31.11] 1.432 81 28.58 28.12| 28.24 29.52] 74.65
23 April 2012 |13h49° |A214 CBCN 32.88  32.35 0.15| 65.43] 32.62] 1.505 95| 28.58 28.12] 28.24] 30.40[ 71.00
23 April 2012 |14h49° |A202 CDCN 29.66[  29.10] 0.25| 7278 29.41] 0.400 45 28.58] 28.12] 28.24] 29.80] 73.00
10 May 2012 |08h10° |C201 DPHNN 31.85 30.85 0.20] 64.00[ 31.40[ 1.000 39 29.69 29.17] 29.47] 30.50] 69.00
10 May 2012 |09h25° |C20? PHNN 32.3 30.80] 0.20] 63.50] 31.55 1.431 65 29.69 29.17] 29.47] 3230 61.00
10 May 2012 |13h40° |C403 DPHNN 33.40p  31.56] 0.45 6543 32.66] 1.195 41 29.69] 29.17] 2947 34.20 54.00
10 May 2012 |14h25° |C40? DPHNN 33.55 31.75 0.50] 52.50] 32.83] 1.2006] 68 29.69 29.17] 29.47] 34.60[ 50.00
21 May 2012 |09h20° |F103 PHBK 32.65 31.08 0.20] 56.00[ 31.89] 1.489 471 2931 29.71] 2947 34.70, 54.00
21 May 2012 |10h17° |[F101 PHBK 33.400  30.99 0.30] 53.00[ 32.32] 1.800] 400 29.31] 29.71] 2947 35.90 49.00
21 May 2012 [14h32° |F203 PHBK 32.6 31.52) 0.35]  62.000 32.17] 1.222] 27| 2931 29.71] 29.47] 34.80] 48.00
21 May 2012 [16h05° |F208 DPHBK 32.1 31.08 0.15| 62.00 31.59] 0.375 32 2931 29.71] 29.47] 33.40] 58.00
11 June 2012 |08h25° |A306 CDCN 32921 3175 0.30] 57.00[ 32.42] 0.730 37] 3146 31.86 31.69 32.50] 53.00
11 June 2012 |09h55° |A304 CBCN 34.41]  33.00 0.30] S51.00p 33.81] 1.342 38 3146 31.86 31.69 34.00] 48.00
11 June 2012 |14h35° |A105 CDCN 34.05  32.46] 0.30] 55.00[ 33.37] 2.216| 23] 3146 31.86] 31.69] 36.000 47.00
11 June 2012 |15h27° |A307 CBCN 3524 33.92 0.20] 54.00[ 34.60] 2.167 42 3146 31.86] 31.69] 35.30 51.00
21 June 2012 |09h22° |A202 CDCN 31770 30.06] 0.25[  59.00[ 30.96] 1.067 15| 3191 30.96 31.69 31.70] 58.90
21 June 2012 [10h50° [TAng3, TTTTTL 33.21] 32.24 0.10] 55.00[ 32.72[ 1.900 10f 3191 30.96 31.69 32.61] 57.48
21 June 2012 [14h27° |F208 DPHBK 32.67]  31.50, 0.20]  64.00[ 32.09] 0.300 300 3191 3096 31.69 33.000 57.00
21 June 2012 [15h25° |F303 PHBK 32.76] 31.28 0.25[  69.00[ 32.06] 1.160] 500 3191 3096 31.69 33.30] 57.20
11 Dec 2013 |09h55° [E104 PHBK |  26.5 26.25] 0.05  69.30] 26.38 -0.644 73| 21.79] 2243 20.80] 24.667 79
11 Dec 2013 |14h48’ |A203 CDCN 26.90  27.00 0.30] 70.00[ 26.94 -1.600 400 21.79] 22.43] 20.80] 25.222 78
11 Dec 2013 |15h50° |B206 CDCN 27.60  26.50) 0.15| 72.70] 27.05 -0.920 250 21.79] 22.43] 20.80] 25.056 80
12 Dec 2013 |08h08' |B502 DPHNN 25.85  25.96 035 76.31] 25.89] -1.538 26 22.19] 2299 20.80] 22.657] 82.19
23 Dec 2013 |08h55' |A213 CDCN 23.65  24.90 0.00] 74.06] 24.28 -0.986] 71| 21.07 19.44 20.80] 19.175 81.038
23 Dec 2013 {10h02' |A306 CDCN 22.23] 2293 0.00] 75.60] 22.58 -1.759 29| 21.070 19.44) 20.80] 21.342] 75.067,
23 Dec 2013 [14h40"' |A202 DPHNN 2391 2345 0.00] 71.66] 23.68 -1.400 350 21.07] 19.44) 20.80] 22.082] 75.099
23 Dec 2013 [15h58' [B401 DPHNN 23.59] 2375 0.00] 72.52| 23.67] -2.540 24 21.071 19.44] 20.80] 21.581] 76.555
13 Jan 2014  |08h50' |H304 PHBK 23.42] 24.5 0.00] 81.76] 23.96] -1.096] 31| 23.09 23.19] 20.30] 20.579] 93.63
13 Jan 2014 |10h45' |H304 PHBK 24.12 24.6 0.00] 79.47| 24.36] -0.114 35| 23.09] 23.19 20.30 20.7 92.5
13 Jan 2014 |14h55' |H201 PHBK 23.00 23.1 0.20] 82.21] 23.05 -1.745 471 23.09] 23.19] 20.30] 20.698 90.114
13 Jan 2014 |15h30' |H106 PHBK 23.88  24.39 0.00] 79.69] 24.14 -1.385 39| 23.09 23.19, 20.30[ 20.45 90.5
20 Jan 2014  |09h35' |H304 PHBK 21.66]  21.00 0.00] 81.71] 21.33] -1.302] 43 20.57]  19.62] 20.30] 18.937 91.9
20 Jan 2014 [10h45' |H202 PHBK 22.3 22.33] 0.20] 78.80] 22.31] -1.925 53] 20.57] 19.62] 20.30] 19.2 91
20 Jan 2014 [15h02' [F203 DHKT 23.84  23.78 0.00] 76.43] 23.81] -0.568 37 20.57] 19.62] 20.30] 20.98 81.009
20 Jan 2014 |16h37" |A303 DHKT 21.38  22.03 0.27]  79.35| 21.67] -2.545 33 20.57] 19.62] 20.30] 20.5 82
Max 3524 33.92 0.65|  82.21) 34.60 222 95.000 3191 31.86 31.69] 36.000 93.63
[Trung binh 28.94  28.34 0.20] 67.63] 28.67 0.13] 4598 2639 26.16/ 26.10] 27.88 69.93
Min 21.38 21.00 0.000 51.000 21.33] -2.55 10.00] 20.57] 19.44 20.30] 18.94] 47.00
D6 16ch chuin 4.47 3.80) 0.15 9.28 4.16 1.40]  20.95 422 443 4.73 579 14.53




