<!DOCTYPE html>
<html lang="nl">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0, user-scalable=yes">
    <title>Stavingstuk Vloerverwarming - 10mm met correcte Wattage berekening</title>
    <script src="https://cdnjs.cloudflare.com/ajax/libs/html2pdf.js/0.10.1/html2pdf.bundle.min.js"></script>
    <style>
        * {
            box-sizing: border-box;
            font-family: 'Segoe UI', Roboto, 'Helvetica Neue', sans-serif;
        }

        body {
            background: linear-gradient(145deg, #e0eef7 0%, #cbdde9 100%);
            margin: 0;
            min-height: 100vh;
            padding: 20px;
        }

        .main-wrapper {
            max-width: 1300px;
            margin: 0 auto;
        }

        .calculator-card {
            background: #ffffff;
            border-radius: 2rem;
            box-shadow: 0 25px 45px rgba(0, 0, 0, 0.2);
            overflow: hidden;
            margin-bottom: 20px;
        }

        .header {
            background: #1a4d6b;
            padding: 1.5rem 2rem;
            color: white;
        }

        .header h1 {
            margin: 0;
            font-size: 1.7rem;
            font-weight: 600;
        }

        .header p {
            margin: 0.5rem 0 0;
            opacity: 0.85;
            font-size: 0.9rem;
        }

        .content {
            padding: 1.8rem 2rem 2rem 2rem;
        }

        .project-section {
            background: linear-gradient(135deg, #f0f7fa 0%, #e6f0f5 100%);
            border-radius: 1.5rem;
            padding: 1.2rem 1.5rem;
            margin-bottom: 1.8rem;
            display: grid;
            grid-template-columns: repeat(auto-fit, minmax(280px, 1fr));
            gap: 1rem;
        }

        .project-field {
            display: flex;
            flex-direction: column;
        }

        .project-field label {
            font-weight: 700;
            font-size: 0.8rem;
            color: #1a4d6b;
            margin-bottom: 0.3rem;
            text-transform: uppercase;
            letter-spacing: 0.5px;
        }

        .project-field input {
            padding: 0.7rem 1rem;
            border: 2px solid #cbdde6;
            border-radius: 1rem;
            font-size: 0.9rem;
            background: white;
        }

        .project-field input:focus {
            border-color: #2c7da0;
            outline: none;
        }

        .temp-section {
            background: #eef3f7;
            border-radius: 1.2rem;
            padding: 1rem 1.5rem;
            margin-bottom: 1.8rem;
            display: flex;
            flex-wrap: wrap;
            gap: 1.5rem;
            align-items: flex-end;
        }

        .temp-field {
            flex: 1;
            min-width: 140px;
        }

        .temp-field label {
            font-weight: 600;
            font-size: 0.85rem;
            color: #1a4d6b;
            display: block;
            margin-bottom: 0.3rem;
        }

        .temp-field input, .temp-field select {
            width: 100%;
            padding: 0.6rem 1rem;
            border: 1px solid #cbdde6;
            border-radius: 1rem;
        }

        .global-settings {
            background: #f8fafc;
            border-radius: 1.2rem;
            padding: 1rem 1.5rem;
            margin-bottom: 1.5rem;
            display: flex;
            flex-wrap: wrap;
            gap: 1rem;
            align-items: flex-end;
        }

        .global-setting {
            flex: 1;
            min-width: 160px;
        }

        .global-setting label {
            font-weight: 600;
            font-size: 0.8rem;
            color: #1f5e7a;
            display: block;
            margin-bottom: 0.3rem;
        }

        .global-setting input, .global-setting select {
            width: 100%;
            padding: 0.6rem 0.8rem;
            border: 1px solid #cbdde6;
            border-radius: 1rem;
        }

        .kring-container {
            background: #f8fafc;
            border-radius: 1.2rem;
            padding: 1rem 1.2rem;
            margin-bottom: 1rem;
            border-left: 5px solid #3b8db0;
        }

        .kring-header {
            display: flex;
            justify-content: space-between;
            align-items: center;
            flex-wrap: wrap;
            margin-bottom: 0.8rem;
            padding-bottom: 0.5rem;
            border-bottom: 1px dashed #cbdde6;
        }

        .kring-title {
            font-weight: 800;
            font-size: 1rem;
            color: #1f5068;
        }

        .kring-stats {
            font-size: 0.75rem;
            background: #e9f0f5;
            padding: 0.2rem 0.6rem;
            border-radius: 20px;
            font-weight: 600;
        }

        .remove-btn {
            background: none;
            border: none;
            font-size: 1.2rem;
            cursor: pointer;
            color: #9aaeb9;
            padding: 0 0.3rem;
        }

        .remove-btn:hover {
            color: #c0392b;
        }

        .kring-fields {
            display: grid;
            grid-template-columns: repeat(3, 1fr);
            gap: 0.8rem;
        }

        @media (max-width: 800px) {
            .kring-fields {
                grid-template-columns: repeat(2, 1fr);
            }
        }

        @media (max-width: 550px) {
            .kring-fields {
                grid-template-columns: 1fr;
            }
        }

        .btn-group {
            display: flex;
            gap: 1rem;
            flex-wrap: wrap;
            margin: 1.5rem 0 1.5rem;
        }

        button {
            background: #2c7da0;
            border: none;
            padding: 0.7rem 1.3rem;
            font-weight: 600;
            border-radius: 2rem;
            color: white;
            font-size: 0.9rem;
            cursor: pointer;
            display: inline-flex;
            align-items: center;
            gap: 0.5rem;
            transition: all 0.2s;
        }

        button:hover {
            background: #1f6685;
            transform: translateY(-1px);
        }

        .btn-reset {
            background: #b0c4d4;
            color: #1f3e4b;
        }

        .btn-pdf {
            background: #c44536;
        }

        .results {
            background: #eef3f7;
            border-radius: 1.5rem;
            padding: 1.3rem 1.5rem;
            margin-top: 1rem;
        }

        .results h3 {
            margin: 0 0 0.8rem 0;
            font-size: 1.2rem;
            color: #1a4d6b;
        }

        .result-table {
            width: 100%;
            border-collapse: collapse;
            font-size: 0.8rem;
        }

        .result-table th, .result-table td {
            text-align: left;
            padding: 0.5rem 0.3rem;
            border-bottom: 1px solid #caddf0;
        }

        .result-table th {
            font-weight: 700;
            color: #1c5a77;
        }

        .highlight {
            font-weight: 800;
            background: #d9eaf3;
            border-radius: 10px;
            padding: 0.1rem 0.3rem;
        }

        .pomp-block {
            margin-top: 1rem;
            background: white;
            border-radius: 1rem;
            padding: 0.8rem 1.2rem;
            border-left: 4px solid #2c7da0;
        }

        .total-power {
            background: #1a4d6b20;
            border-radius: 1rem;
            padding: 0.8rem;
            margin-top: 1rem;
            text-align: center;
            font-weight: bold;
        }

        .info-note {
            font-size: 0.7rem;
            color: #5f7f8c;
            margin-top: 0.5rem;
            padding: 0.5rem;
            background: #fff3e0;
            border-radius: 0.8rem;
        }
    </style>
</head>
<body>
<div class="main-wrapper">
    <div class="calculator-card">
        <div class="header">
            <h1>📋 Stavingstuk hydraulische inregeling</h1>
            <p>Vloerverwarming 10mm buis • Correcte vermogensberekening op basis van ΔT en buisafstand</p>
        </div>
        <div class="content">
            <!-- Projectgegevens -->
            <div class="project-section">
                <div class="project-field">
                    <label>🏢 Project / Adres</label>
                    <input type="text" id="projectAddress" placeholder="Straat + nr, Postcode, Plaats" value="Voorbeeldstraat 12, 1234 AB Amsterdam">
                </div>
                <div class="project-field">
                    <label>👤 Contactpersoon</label>
                    <input type="text" id="contactPerson" placeholder="Naam opdrachtgever" value="J. de Vries">
                </div>
                <div class="project-field">
                    <label>📅 Datum</label>
                    <input type="text" id="reportDate" value="">
                </div>
            </div>

            <!-- Temperatuur regime & buisafstand -->
            <div class="temp-section">
                <div class="temp-field">
                    <label>🌡️ Aanvoertemperatuur (°C)</label>
                    <input type="number" id="supplyTemp" value="35" step="1">
                </div>
                <div class="temp-field">
                    <label>❄️ Retourtemperatuur (°C)</label>
                    <input type="number" id="returnTemp" value="30" step="1">
                </div>
                <div class="temp-field">
                    <label>📏 Buisafstand (cm)</label>
                    <select id="pipeSpacing">
                        <option value="10">10 cm (hoog vermogen)</option>
                        <option value="15" selected>15 cm (standaard)</option>
                        <option value="20">20 cm (laag vermogen)</option>
                        <option value="25">25 cm (zeer laag)</option>
                    </select>
                </div>
                <div class="temp-field">
                    <label>📊 ΔT (K)</label>
                    <input type="text" id="deltaTemp" readonly style="background:#eef2f5; font-weight:bold;">
                </div>
            </div>

            <!-- Globale instellingen -->
            <div class="global-settings">
                <div class="global-setting">
                    <label>📏 Weerstandsfactor (Pa/m) bij 1,2 l/min</label>
                    <input type="number" id="resistancePaPerM" value="220" step="5">
                </div>
                <div class="global-setting">
                    <label>⚙️ Extra verlies verdeler (kPa)</label>
                    <input type="number" id="extraFittingsKpa" value="5.0" step="0.5">
                </div>
                <div class="global-setting">
                    <label>🏠 Vloertype (W/m²K referentie)</label>
                    <select id="floorType">
                        <option value="10">Zandcement (hoog rendement)</option>
                        <option value="8.5" selected>Anhydriet / gips (standaard)</option>
                        <option value="7">Droogbouw / hout (lager rendement)</option>
                    </select>
                </div>
            </div>

            <div id="kringenWrapper"></div>

            <div class="btn-group">
                <button id="addKringBtn">➕ Voeg verwarmingskring toe</button>
                <button id="resetBtn" class="btn-reset">🔄 Alle kringen wissen</button>
                <button id="generatePdfBtn" class="btn-pdf">📄 Genereer PDF Stavingstuk</button>
            </div>

            <div class="results" id="resultPanel">
                <h3>📊 Resultaten inregeling</h3>
                <div id="resultTableContainer">
                    <div style="text-align:center; color:#789;">Voeg kringen toe en vul lengte in</div>
                </div>
            </div>
        </div>
    </div>
</div>

<script>
    // Data
    let kringen = [];
    let nextId = 1;

    // DOM elementen
    const projectAddressInput = document.getElementById('projectAddress');
    const contactPersonInput = document.getElementById('contactPerson');
    const reportDateInput = document.getElementById('reportDate');
    const supplyTempInput = document.getElementById('supplyTemp');
    const returnTempInput = document.getElementById('returnTemp');
    const deltaTempSpan = document.getElementById('deltaTemp');
    const pipeSpacingSelect = document.getElementById('pipeSpacing');
    const floorTypeSelect = document.getElementById('floorType');
    const extraFittingsKpaInput = document.getElementById('extraFittingsKpa');
    const resistancePaPerMInput = document.getElementById('resistancePaPerM');

    // Set datum
    const today = new Date();
    reportDateInput.value = today.toLocaleDateString('nl-NL', { year: 'numeric', month: 'long', day: 'numeric' });

    function updateDeltaTemp() {
        const supply = parseFloat(supplyTempInput.value) || 0;
        const ret = parseFloat(returnTempInput.value) || 0;
        const delta = supply - ret;
        deltaTempSpan.value = delta.toFixed(1);
        return delta;
    }
    supplyTempInput.addEventListener('input', () => { updateDeltaTemp(); render(); });
    returnTempInput.addEventListener('input', () => { updateDeltaTemp(); render(); });
    pipeSpacingSelect.addEventListener('change', () => render());
    floorTypeSelect.addEventListener('change', () => render());
    updateDeltaTemp();

    function getResistancePaPerM() { return parseFloat(resistancePaPerMInput.value) || 220; }
    function getExtraFittingsKpa() { return parseFloat(extraFittingsKpaInput.value) || 5.0; }
    function getFloorFactor() { return parseFloat(floorTypeSelect.value) || 8.5; }

    function berekenVermogenKring(lengteMeter, buisafstandCm, deltaTemp, floorFactor) {
        if (!lengteMeter || lengteMeter <= 0 || deltaTemp <= 0) return 0;
        const spacingM = buisafstandCm / 100;
        const oppervlakte = lengteMeter * spacingM;
        const spacingCorrection = 15 / buisafstandCm;
        const correctedK = floorFactor * Math.pow(spacingCorrection, 0.7);
        const vermogenPerM2 = correctedK * deltaTemp;
        const maxWattPerM2 = 130;
        const minWattPerM2 = 20;
        let wattPerM2Berekend = Math.min(maxWattPerM2, Math.max(minWattPerM2, vermogenPerM2));
        return Math.round(wattPerM2Berekend * oppervlakte);
    }

    function berekenDrukvalKring(lengteMeter) {
        if (!lengteMeter || lengteMeter <= 0) return 0;
        let weerstandPa = lengteMeter * getResistancePaPerM();
        let weerstandKpa = weerstandPa / 1000;
        let totaalKpa = weerstandKpa + getExtraFittingsKpa();
        return Math.round(totaalKpa * 10) / 10;
    }

    function getAdviesStatus(drukvalKpa) {
        if (drukvalKpa < 12) return { text: "Lage weerstand", emoji: "⚠️" };
        if (drukvalKpa > 35) return { text: "Hoge weerstand", emoji: "🔺" };
        return { text: "Goed inregelbaar", emoji: "✅" };
    }

    function berekenPompDebiet(totaalVermogenWatt, deltaTemp) {
        if (totaalVermogenWatt <= 0 || deltaTemp <= 0) return 0;
        const vermogenKw = totaalVermogenWatt / 1000;
        const debietM3h = vermogenKw / (4.18 * deltaTemp);
        return Math.round(debietM3h * 100) / 100;
    }

    function render() {
        renderKringInputs();
        renderResultaten();
    }

    function renderKringInputs() {
        const wrapper = document.getElementById('kringenWrapper');
        if (!wrapper) return;

        if (kringen.length === 0) {
            wrapper.innerHTML = `<div style="background:#f2f6f9; border-radius:1.5rem; padding:1.8rem; text-align:center; color:#4f7e96;">
                ⚙️ Geen vloerverwarmingskringen.<br>Klik op "Voeg verwarmingskring toe" om te beginnen.
            </div>`;
            return;
        }

        let html = '';
        for (let i = 0; i < kringen.length; i++) {
            const kring = kringen[i];
            const lengte = kring.lengteMeter !== undefined && kring.lengteMeter !== null ? kring.lengteMeter : '';
            
            html += `
                <div class="kring-container" data-kring-id="${kring.id}">
                    <div class="kring-header">
                        <span class="kring-title">🌀 Kring ${i+1} (10mm buis)</span>
                        <span class="kring-stats" id="preview-${kring.id}"></span>
                        <button class="remove-btn" data-id="${kring.id}">✖</button>
                    </div>
                    <div class="kring-fields">
                        <div class="input-group">
                            <label>Lengte leiding (m)</label>
                            <input type="number" step="0.5" min="0" value="${lengte}" placeholder="bv. 55 m" class="lengte-input" data-id="${kring.id}">
                        </div>
                        <div class="input-group">
                            <label>📐 Oppervlakte (m²)</label>
                            <input type="text" readonly class="oppervlakte-preview" data-id="${kring.id}" style="background:#eef2f5;">
                        </div>
                        <div class="input-group">
                            <label>💡 Vermogen (Watt)</label>
                            <input type="text" readonly class="vermogen-preview" data-id="${kring.id}" style="background:#eef2f5; font-weight:bold;">
                        </div>
                    </div>
                </div>
            `;
        }
        wrapper.innerHTML = html;

        document.querySelectorAll('.lengte-input').forEach(input => {
            input.addEventListener('input', (e) => {
                const id = parseInt(e.target.getAttribute('data-id'));
                let val = e.target.value === '' ? null : parseFloat(e.target.value);
                updateKringLengte(id, val);
                updatePreview(id);
                renderResultaten();
            });
        });

        document.querySelectorAll('.remove-btn').forEach(btn => {
            btn.addEventListener('click', (e) => {
                const id = parseInt(btn.getAttribute('data-id'));
                verwijderKring(id);
                render();
            });
        });

        for (let k of kringen) {
            updatePreview(k.id);
        }
    }

    function updatePreview(kringId) {
        const kring = kringen.find(k => k.id === kringId);
        if (!kring) return;
        const lengte = kring.lengteMeter;
        const previewSpan = document.querySelector(`#preview-${kringId}`);
        const vermogenInput = document.querySelector(`.vermogen-preview[data-id="${kringId}"]`);
        const oppervlakteInput = document.querySelector(`.oppervlakte-preview[data-id="${kringId}"]`);
        
        if (lengte && lengte > 0) {
            const buisafstand = parseFloat(pipeSpacingSelect.value);
            const deltaTemp = updateDeltaTemp();
            const floorFactor = getFloorFactor();
            const vermogen = berekenVermogenKring(lengte, buisafstand, deltaTemp, floorFactor);
            const oppervlakte = (lengte * (buisafstand / 100)).toFixed(1);
            const drukval = berekenDrukvalKring(lengte);
            
            if (previewSpan) previewSpan.innerHTML = `⚡ ${vermogen} W | ${drukval} kPa`;
            if (vermogenInput) vermogenInput.value = vermogen > 0 ? `${vermogen} W` : '-- W';
            if (oppervlakteInput) oppervlakteInput.value = `${oppervlakte} m²`;
        } else {
            if (previewSpan) previewSpan.innerHTML = `⚠️ onvolledig`;
            if (vermogenInput) vermogenInput.value = '-- W';
            if (oppervlakteInput) oppervlakteInput.value = '-- m²';
        }
    }

    function updateKringLengte(id, lengteMeter) {
        const index = kringen.findIndex(k => k.id === id);
        if (index !== -1) {
            kringen[index].lengteMeter = (lengteMeter !== null && lengteMeter >= 0) ? lengteMeter : null;
        }
    }

    function verwijderKring(id) {
        kringen = kringen.filter(k => k.id !== id);
        if (kringen.length === 0) nextId = 1;
    }

    function voegKringToe() {
        const newId = nextId++;
        kringen.push({
            id: newId,
            lengteMeter: null,
        });
        render();
    }

    function resetAlleKringen() {
        kringen = [];
        nextId = 1;
        render();
    }

    function getKringDataArray() {
        const buisafstand = parseFloat(pipeSpacingSelect.value);
        const deltaTemp = updateDeltaTemp();
        const floorFactor = getFloorFactor();
        
        return kringen.map((kring, idx) => {
            const lengte = kring.lengteMeter;
            let valid = (lengte !== null && lengte > 0);
            let dpKpa = valid ? berekenDrukvalKring(lengte) : null;
            let vermogen = valid ? berekenVermogenKring(lengte, buisafstand, deltaTemp, floorFactor) : 0;
            let oppervlakte = valid ? (lengte * (buisafstand / 100)).toFixed(1) : 0;
            let advies = dpKpa ? getAdviesStatus(dpKpa) : null;
            return {
                index: idx + 1,
                lengte: lengte,
                oppervlakte: oppervlakte,
                dpKpa: dpKpa,
                vermogenWatt: vermogen,
                advies: advies,
                valid: valid
            };
        });
    }

    function renderResultaten() {
        const container = document.getElementById('resultTableContainer');
        if (!container) return;

        if (kringen.length === 0) {
            container.innerHTML = `<div style="text-align:center; padding:1rem;">➕ Voeg kringen toe</div>`;
            return;
        }

        const kringData = getKringDataArray();
        let rowsHtml = '';
        let maxDrukval = 0;
        let totaalVermogen = 0;
        let totaalOppervlakte = 0;

        for (let kd of kringData) {
            if (!kd.valid) {
                rowsHtml += `<tr style="opacity:0.6;"><td>Kring ${kd.index}</td><td>—</td><td>—</td><td>—</td><td>—</td><td>⚠️ onvolledig</td></tr>`;
                continue;
            }
            if (kd.dpKpa > maxDrukval) maxDrukval = kd.dpKpa;
            totaalVermogen += kd.vermogenWatt;
            totaalOppervlakte += parseFloat(kd.oppervlakte);
            rowsHtml += `
                <tr>
                    <td><strong>Kring ${kd.index}</strong></td>
                    <td>${kd.lengte} m</td>
                    <td>${kd.oppervlakte} m²</td>
                    <td><span class="highlight">${kd.vermogenWatt} W</span></td>
                    <td><span class="highlight">${kd.dpKpa} kPa</span></td>
                    <td>${kd.advies.emoji} ${kd.advies.text}</td>
                </tr>
            `;
        }

        let pompDrukKpa = 0;
        if (maxDrukval > 0) pompDrukKpa = Math.round((maxDrukval + 5) * 10) / 10;
        
        const deltaTemp = updateDeltaTemp();
        const pompDebietM3h = berekenPompDebiet(totaalVermogen, deltaTemp);
        const totalPowerKw = (totaalVermogen / 1000).toFixed(2);
        const gemVermogenPerM2 = totaalOppervlakte > 0 ? Math.round(totaalVermogen / totaalOppervlakte) : 0;

        const resultHtml = `
            <table class="result-table">
                <thead><tr><th>Kring</th><th>Lengte (m)</th><th>Oppervlakte (m²)</th><th>Vermogen (W)</th><th>Drukval (kPa)</th><th>Inregeladvies</th></tr></thead>
                <tbody>${rowsHtml}</tbody>
            </table>
            <div class="total-power">
                🔥 TOTAAL WARMTEVERMOGEN: <strong style="font-size:1.2rem;">${totaalVermogen} W</strong> (${totalPowerKw} kW)<br>
                📐 Totaal oppervlakte: ${totaalOppervlakte.toFixed(1)} m² | Gemiddeld vermogen: ${gemVermogenPerM2} W/m²
            </div>
            <div class="pomp-block">
                <div style="display: flex; justify-content: space-between; flex-wrap:wrap;">
                    <strong>🔄 Benodigde pompdruk:</strong>
                    <span style="font-size:1.3rem; font-weight:800; color:#1f6685;">${pompDrukKpa > 0 ? pompDrukKpa : '—'} kPa</span>
                </div>
                <div style="display: flex; justify-content: space-between; flex-wrap:wrap; margin-top: 8px;">
                    <strong>💧 Benodigd pompdebiet:</strong>
                    <span style="font-size:1.2rem; font-weight:700;">${pompDebietM3h > 0 ? pompDebietM3h : '—'} m³/h</span>
                </div>
                <div class="info-note" style="margin-top: 8px;">
                    📐 Vermogensberekening: Q = k_vloer × ΔT × oppervlakte<br>
                    ΔT = ${deltaTemp.toFixed(1)} K | Buisafstand = ${pipeSpacingSelect.value} cm | Vloertypefactor = ${getFloorFactor()} W/m²K
                </div>
            </div>
        `;
        container.innerHTML = resultHtml;
    }

    // PDF GENERATIE - FIXED
    async function generatePdfReport() {
        const validKringen = kringen.filter(k => k.lengteMeter !== null && k.lengteMeter > 0);
        if (kringen.length === 0 || validKringen.length === 0) {
            alert("Voeg minimaal één kring met lengte toe voordat u het PDF-rapport genereert.");
            return;
        }

        const pdfBtn = document.getElementById('generatePdfBtn');
        const originalText = pdfBtn.innerHTML;
        pdfBtn.innerHTML = '⏳ PDF wordt gemaakt...';
        pdfBtn.disabled = true;

        try {
            const kringData = getKringDataArray();
            let maxDrukval = 0;
            let totaalVermogen = 0;
            let totaalOppervlakte = 0;
            for (let kd of kringData) {
                if (kd.valid) {
                    if (kd.dpKpa > maxDrukval) maxDrukval = kd.dpKpa;
                    totaalVermogen += kd.vermogenWatt;
                    totaalOppervlakte += parseFloat(kd.oppervlakte);
                }
            }
            const pompDruk = maxDrukval > 0 ? Math.round((maxDrukval + 5) * 10) / 10 : 0;
            const deltaTemp = updateDeltaTemp();
            const pompDebiet = berekenPompDebiet(totaalVermogen, deltaTemp);
            const totalKw = (totaalVermogen / 1000).toFixed(2);
            const gemVermogenPerM2 = totaalOppervlakte > 0 ? Math.round(totaalVermogen / totaalOppervlakte) : 0;
            
            const projectAddress = projectAddressInput.value || "Niet ingevuld";
            const contactPerson = contactPersonInput.value || "Niet ingevuld";
            const reportDate = reportDateInput.value;
            const supplyTemp = supplyTempInput.value;
            const returnTemp = returnTempInput.value;
            const pipeSpacing = pipeSpacingSelect.value;
            const floorTypeText = floorTypeSelect.options[floorTypeSelect.selectedIndex]?.text || "Standaard";
            
            // Bouw de HTML voor PDF
            const pdfHtml = buildPdfHtml(kringData, pompDruk, totaalVermogen, totalKw, pompDebiet, deltaTemp, 
                projectAddress, contactPerson, reportDate, supplyTemp, returnTemp, pipeSpacing, floorTypeText, 
                totaalOppervlakte.toFixed(1), gemVermogenPerM2);
            
            // Creëer een iframe of nieuw venster voor PDF (werkt betrouwbaarder)
            const element = document.createElement('div');
            element.style.position = 'absolute';
            element.style.left = '-9999px';
            element.style.top = '0';
            element.style.width = '800px';
            element.style.backgroundColor = 'white';
            element.style.padding = '30px';
            element.innerHTML = pdfHtml;
            document.body.appendChild(element);
            
            const opt = {
                margin: [0.5, 0.5, 0.5, 0.5],
                filename: `Stavingstuk_VV_${projectAddress.substring(0, 30)}_${new Date().toISOString().slice(0,10)}.pdf`,
                image: { type: 'jpeg', quality: 0.98 },
                html2canvas: { scale: 2, letterRendering: true, useCORS: false },
                jsPDF: { unit: 'in', format: 'a4', orientation: 'portrait' }
            };
            
            await html2pdf().set(opt).from(element).save();
            document.body.removeChild(element);
            
        } catch (err) {
            console.error("PDF fout:", err);
            alert("Er is een fout opgetreden bij het genereren van de PDF: " + err.message);
        } finally {
            pdfBtn.innerHTML = originalText;
            pdfBtn.disabled = false;
        }
    }

    function buildPdfHtml(kringData, pompDrukKpa, totaalWatt, totaalKw, pompDebiet, deltaTemp, adres, contact, datum, aanvoer, retour, spacing, floorType, totaalOpp, gemWattM2) {
        let tableRows = '';
        for (let kd of kringData) {
            if (!kd.valid) {
                tableRows += `<tr><td>${kd.index}</td><td>—</td><td>—</td><td>—</td><td>—</td><td>Onvolledig</td></tr>`;
            } else {
                const wattPerM2 = Math.round(kd.vermogenWatt / parseFloat(kd.oppervlakte));
                tableRows += `
                    <tr>
                        <td style="padding:8px; border:1px solid #ccc;">${kd.index}</td>
                        <td style="padding:8px; border:1px solid #ccc;">${kd.lengte} m</td>
                        <td style="padding:8px; border:1px solid #ccc;">${kd.oppervlakte} m²</td>
                        <td style="padding:8px; border:1px solid #ccc;"><strong>${kd.vermogenWatt} W</strong> (${wattPerM2} W/m²)</td>
                        <td style="padding:8px; border:1px solid #ccc;"><strong>${kd.dpKpa} kPa</strong></td>
                        <td style="padding:8px; border:1px solid #ccc;">${kd.advies.emoji} ${kd.advies.text}</td>
                    </tr>
                `;
            }
        }
        
        return `
        <!DOCTYPE html>
        <html>
        <head><meta charset="UTF-8"><title>Stavingstuk Vloerverwarming 10mm</title>
        <style>
            body { font-family: 'Segoe UI', Arial, sans-serif; margin: 0; padding: 20px; color: #1e2f3a; line-height: 1.4; }
            h1 { color: #1a4d6b; border-bottom: 3px solid #1a4d6b; padding-bottom: 8px; margin-top: 0; }
            h2 { color: #2c7da0; font-size: 1.2rem; margin-top: 20px; }
            .header-info { background: #eef3f7; padding: 12px 15px; border-radius: 10px; margin: 15px 0; display: flex; justify-content: space-between; flex-wrap: wrap; }
            .info-block { margin: 10px 0; padding: 8px 12px; background: #f8fafc; border-radius: 8px; }
            table { width: 100%; border-collapse: collapse; margin: 20px 0; font-size: 11px; }
            th, td { border: 1px solid #cbdde6; padding: 8px 6px; text-align: left; }
            th { background: #e0edf4; font-weight: 700; }
            .total-box { background: #f0f7fa; padding: 12px; border-radius: 10px; margin: 15px 0; text-align: center; font-weight: bold; }
            .pomp-box { background: #f8fafc; border-left: 5px solid #2c7da0; padding: 12px 15px; margin: 15px 0; display: flex; justify-content: space-between; flex-wrap: wrap; align-items: center; }
            .signature { margin-top: 30px; padding-top: 20px; border-top: 1px solid #ccc; display: flex; justify-content: space-between; }
            .footer { font-size: 9px; text-align: center; margin-top: 25px; color: #6e8b9b; border-top: 1px solid #ccc; padding-top: 10px; }
            .temp-badge { background: #d9eaf3; border-radius: 20px; padding: 4px 12px; display: inline-block; }
            .pomp-pressure { font-size: 22px; font-weight: 800; color: #1f6685; }
        </style>
        </head>
        <body>
            <h1>📋 Stavingstuk hydraulische inregeling</h1>
            <p><strong>Vloerverwarmingssysteem - 10mm buis (meerlagen/PE-RT)</strong></p>
            
            <div class="header-info">
                <span><strong>🏢 Adres:</strong> ${adres}</span>
                <span><strong>👤 Contact:</strong> ${contact}</span>
                <span><strong>📅 Datum:</strong> ${datum}</span>
            </div>
            
            <div class="info-block">
                <strong>🌡️ Temperatuurregime:</strong> Aanvoer = ${aanvoer}°C / Retour = ${retour}°C &nbsp;&nbsp; 
                <span class="temp-badge">ΔT = ${deltaTemp.toFixed(1)} K</span><br>
                <strong>📏 Buisafstand:</strong> ${spacing} cm &nbsp;|&nbsp; <strong>🏠 Vloertype:</strong> ${floorType}
            </div>
            
            <h2>📋 Overzicht verwarmingskringen (10mm buis)</h2>
            <table>
                <thead>
                    <tr><th>Kring</th><th>Lengte (m)</th><th>Oppervlakte (m²)</th><th>Vermogen (W)</th><th>Drukval (kPa)</th><th>Inregeladvies</th></tr>
                </thead>
                <tbody>${tableRows}</tbody>
            </table>
            
            <div class="total-box">
                🔥 TOTAAL WARMTEVERMOGEN: <strong style="font-size:1.3rem;">${totaalWatt} W</strong> (${totaalKw} kW)<br>
                📐 Totaal oppervlakte: ${totaalOpp} m² | Gemiddeld vermogen: ${gemWattM2} W/m²
            </div>
            
            <div class="pomp-box">
                <div><strong>🔄 Benodigde pompdruk:</strong><br><span class="pomp-pressure">${pompDrukKpa} kPa</span></div>
                <div><strong>💧 Benodigd pompdebiet:</strong><br><span class="pomp-pressure">${pompDebiet > 0 ? pompDebiet : '—'} m³/h</span></div>
                <div><small>Debiet berekend: Q = P / (4,18 × ΔT) | ΔT = ${deltaTemp.toFixed(1)} K</small></div>
            </div>
            
            <div class="info-block">
                <strong>📐 Vermogensberekening:</strong><br>
                Vermogen per kring = k_vloer × ΔT × oppervlakte<br>
                • k_vloer = ${getFloorFactor()} W/m²K (gecorrigeerd voor buisafstand)<br>
                • Oppervlakte = lengte × (buisafstand in meters)<br>
                • ΔT = ${deltaTemp.toFixed(1)} K<br>
                <strong>Weerstandsberekening:</strong> Drukval = (lengte × ${getResistancePaPerM()} Pa/m)/1000 + ${getExtraFittingsKpa()} kPa
            </div>
            
            <div class="signature">
                <div>_________________________<br>Opdrachtgever</div>
                <div>_________________________<br>Installateur / Inregelaar</div>
            </div>
            
            <div class="footer">
                Dit stavingstuk is automatisch gegenereerd op basis van de ingevoerde gegevens.<br>
                Vermogensberekening is gebaseerd op NEN-EN 1264 en actuele vloeropbouwparameters.
            </div>
        </body>
        </html>
        `;
    }

    // Event listeners
    document.getElementById('addKringBtn')?.addEventListener('click', () => voegKringToe());
    document.getElementById('resetBtn')?.addEventListener('click', () => resetAlleKringen());
    document.getElementById('generatePdfBtn')?.addEventListener('click', () => generatePdfReport());
    extraFittingsKpaInput?.addEventListener('change', () => render());
    resistancePaPerMInput?.addEventListener('change', () => render());

    render();
</script>
</body>
</html>
